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TM5-5052
WAR DEPARTMENT

Washington 25, D. C., 28 March 1944

‘TM 5-5052, Maintenance Manual and Parts Catalog, Generator
Set, Portable, Diesel, Skid-Mounted, 100 to 106-KW, 127/220-Volt,
3-Phase, 60-Cycle, or 230/400-Volt, 3-Phase, 50-Cycle, Murphy,
Model ME-650, is published for the information and gquidance
of all concerned.

A. G. 300.7, 5 April 1944,

By order of the Secretary of War:

G. C. MARSHALL,
Chief of Staff.

Official:

J. A. ULIO,
Major General,
The Adjutant General.

Distribution:

X Armies (10); Corps (10); sv Comds. (10); Depts. (10); Def.
Comds. (1); D (2); 1 C5 (2); Tech. and Sv (2); Arm and Sv
Boards (2). 1 C5: T/O 5-267, Engr. Base Dep. Co.; 5-377, Engr.
Base Equip. Co.
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WARNING

SPARE PARTS can be supplied prompt-
ly and accurately only if positively iden-
tified by correct part number and correct
part name.

FURNISH THIS INFORMATION
ON ALL REQUISITIONS.

WITHOUT FAIL, on all requisitions,
give name of machine, name of manu-
facturer, model or size, manufacturer’s
serial number of each machine and sub-
assemblies attached to machine, and com-
ponents and accessories for which spare
parts are required.

List spare parts for only one make or
kind of machine on each requisition.

Requisitions must be double spaced to
provide room for office notations when
necessary.

V57?430
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Engine
No.

v

SPECIFICATION No. 299

Generator

Engine Generator
No. _ No.
10412-B ..o 84540
10420-B ...cooevveenee 84572
10421-B ..o 84559
10427-B .. 84606
10428-B ...ooveceerereennnes 84610
10438-B ..o 84595
10439-B ..ccoovvcrrrrerrnns 84605
10440-B ...cccoevvnvrrennes 84611
10443-B ..o 84009
10452-B ...covevereerinnn, 84561
10453-B .o, 84602
10454-B ...ccovvvvvvernn 84563
10456-B ..ocevervveerrirrnnne 84570
10268-B .....cccocvcveirrennas 84533
10269-B ....ccvvvrrieene. 84535
10270-B ..coververreerernn 84591
10271-B e 84590
10272-B .. v 84582
10281-B ..o 84583
10283-B ...cceveveverreennns 84537
10293-B .ocvrvrrverrsrnens 84554
10294-B .....cceeverervennnnnn 84584
10295-B ...ocvvverrersrnnns 84578
10296-B ...covmervveeerrenene 84548
10317-B ..o 84553

Engine Generator
No. No.
10318-B ... 84549
10320-B ..o 84538
10329-B ... 84586
10331-B e 84543
10375-B oo 84539
10376-B ..oceceeeereerreens 84577
10387-B ..o 84575
10388-B ...cccevvrueercrrenns 84598
10389-B ....cocvevevriccrranas 84604
10401-B ...ovvirrcene. 84599
10404-B ...cccoveveerrrnnns 84593
10405-B .....cccoevrcrirenees 84569
10406-B ......cocecrvinnnes 84551
10407-B ..oovrverreereeirenns 84565
10413-B .ot 84596
10419-B ..o 84571
10422-B .o 84555
10424-B ..o 84566
104377 B .o 84564
10441-B .o 84562
10442-B ....cvvvnvrvirinenne 84608
10455-B ...cconerrrcrrcirennns 84607
10458-B ...oovvrieireininenns 84601
10460-B ...cccoovmvevvrvirenenns 84603

See Page V for list of assemblies which apply to above Engines.
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Page
146

147

148, 149
150
152,153
154

155

156

157

158, 159
160

161
162
163
165
166, 167
170
172
172
173
232
174
175-177
178-181
180
184
186
187
189
190
191
192
193
194
195
196

197
198
199
154
200
201
203
204
214
212
205

264-265
166 etc.

SPECIFICATION No. 299

Quantity of
Assem. per
Engine Assembly No.

MD-7242
MD-6315
MD-6041
MD-4315
MD-6125A
MD-5092
MD-6758
MD-4326
MD-6768A
MD-3498
MD-5889
MD-6392
MD-7570
MD-4719
MD-4809
MD-7580
MD-5447
MD-6575A
MD-885
MD-6393
DR-1106538
MD-5091A
MD-6772A
MD-5823A
MD-5292
MD-7243A
MD-6495
MD-3579
MD-3840
MD-6774A
MD-5337
MD-6775A
MD-6566
MD-4765
MD-7559
MD-4894A

MD-6127
MD-5069B
MD-5952A
DR-5859
‘MD-6777B
MD-5221
MD-6316
MD-3020
MD-3952
MD-6770
MD-6778
MD-6373
MD-6111A
MD-7248
MD-7254A
MD-7571
MD-7749

....................

MD-4451
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Description
Air Cleaner Assembly and Pre-Cleaner Assembly
Bevel Gear and Pinion Assembly
Camshaft Housing Assembly
Connecting Rod Assembly
Control Set Assembly
Control Box Mounting Assembly
Crankcase Assembly
Crankcase Breather Assembly
Crankshaft Assembly
Cylinder Head Assembly
Exhaust Manifold Assembly
Engine Support Assembly—Front
Fan Assembly
Filter Assembly
Filter Support Assembly
Filter Tubing Assembly
Flywheel Housing Assembly
Flywheel and Gear Ring Assembly
Flywheel Bolt
Fuel Supply Pump Assembly
Generator
Generator Mounting Assembly
Generator Drive Assembly
Governor Assembly
Governor Soring
Inlet Manifold Assembly
Injector Assembly
Instrument Panel Assembly
Instrument Panel Mounting Assembly
Qil Cooler Assembly
Qil Pressure Relief Valve Assembly
Oil Pump Assembly
Oil Sump Assembly
Piston Assembly
Radiator Assembly
Starting Motor Assembly

Tappet Guide Assembly

Tool Kit Assembly

Valve Cover Assembly

Voltage Regulator (Control Box Assembly)
Water Pump Assembly

Wire Assembly

Worm Assembly

Worm Qil Line Assembly

Metallic Gasket Assembly

Paper Gasket Assembly

Blower and Mounting Assembly

Battery—Willard R.H.D. 19-6, 12 volts or equivalent
Battery Cable Assembly

Coupling—Thomas 3878S.

Exhaust Muffler Assembly

Fuel Tank Assembly

Electric Machinery Manufacturing Co. Generator
Radiator Guard Assembly

Skid Assembly

Switchboard Panel Assembly

Thermometer
1—Jacket Water Temperature
1—Lube Oil Temperature

See Page IV for list of Engines which above assemblies apply to.

Google



VI

SPECIFICATION No. 310

Generator

Engine Generator
No. No.
10537-B vt 85388
10538-B .o 85522
10539-B ...cccceviveinicenne 85374
10549-B ..o 85523
10550-B ..oceerreriees 85385
10551-B .o 85392
10552-B oo 85525
10553-B .ovveerircieeenns 85530
10564-B ...cccoeevrnirnees 85415
10565-B .o 85399
10566-B ... 85394
10567-B ...covevvveircinnen 85401
10568-B ...ovvvererieerinns 85402
10569-B ..ccvvereerierennn, 85551
10570-B .o 85544
10584-B ...cooeveennes 85411
10585-B ..o 85537
10586-B ..o 85533
10588-B ...ocoveeerrirerinene 85566
10589-B ...ccovcererrrecne, 85541
10590-B ...ooovveeeen, 85548
10591-B ...oocevvveiann, 85547
10592-B ..o 85543
10593-B oo 85549
10594-B ..o 85398
10595-B ..o 85535
10597-B v 85397

Engine Generator
No. No.
10598-B ...cccoovvvvirennnnn, 85534
10605-B ...ccvvrevrrerenrnns 85527
10606-B ..o 85395
10607-B ..., 85528
10608-B .......ccoeuvevrrnnae 85380
10609-B ....cccoocveieeennne. 85400
10610-B ....cccovvevrnenene. 85536
10611-B oo 85539
10612-B ....cccovvvvcenanns 85412
106013-B ..o, 85542
10614-B ....ccoveoeiinne 85540
10620-B .....coeeireanns 85396
10621-B .....ccceevvivranne 85553
10622-B ...coovveccirnnene 85555
10623-B oo 85567
10624-B .....cccceceevinienee 85404
10625-B ..o 85427
10626-B ...cocvvvvreenne 85405
10627-B ..o 85432
10628-B ...cccvvveerireinan 85410
10629-B .....cccvviin 85545
10635-B ...coovriciiann 85430
10636-B ....ccevvenee 85560
10637-B .o 85556
10638-B ...ccovieeererienens 85546
10640-B ....cooevciineeee 85561

See Page VII for list of assemblies which apply to above Engines.
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Quantity of
Assem. per

SPECIFICATION No. 310

Page Engine Assembly No.
146 1 MD-7242
147 1 MD-6315
148, 149 1 MD-6041
150 6 MD-4315
152, 153 1 MD-6125A
154 1 MD-5092
155 1 MD-6758
156 1 MD-4326
157 1 MD-6768A
158, 159 1 MD-3498
160 1 MD-5889
161 1 MD-6392
162 1 MD-7570
164 1 MD-4719A
165 1 MD-4809
168 1 MD-7580B
170 1 MD-5447
172 1 MD-6575A
172 10 MD-885
173 1 MD-6393
232 1 DR-1106538
174 1 MD-5091A
175-177 1 MD-6772A
178-181 1 MD-5823A
184 1 MD-7243A
186 6 MD-6495
188 1 MD-7918
190 1 MD-6774A
191 1 MD-5337
192 1 MD-6775A
193 1 MD-6566
194 6 MD-4765
195 1 MD-7559
196 1 MD-4894A
197 1 MD-6127
198 1 MD-5069
199 6 MD-5952A
154 1 DR-5859
200 1 MD-6777B
202 1 MD-5221A
203 1 MD-6316
204 1 MD-3020
214 1 MD-3952
212 1 MD-6770
206 1 MD-7906A
205 1 MD-6778
........ 2
201, 202 1 MD-6373
........ 1 MD-6111A
206 1 MD-7899
209 1 MD-7254B
291-328 1
215 1 MD-7839A
210 1 MD-7571
211 1 MD-7749
166, etc. 2 MD-4451

Description .
Air Cleaner Assembly and Pre-Cleaner Assembly
Bevel Gear and Pinion Assembly
Camshait Housing Assembly
Connecting Rod Assembly
Control Set Assembly
Control Box Mounting Assembly
Crankcase Assembly
Crankcase Breather Assembly
Crankshaft Assembly
Cylinder Head Assembly
Exhaust Manifold Assembly
Engine Support Assembly—Front
Fan Assembly
Filter Assembly
Filter Support Assembly
Filter Tubing Assembly
Flywheel Housing Assembly
Flywheel and Gear Ring Assembly
Flywheel Bolt
Fuel Supply Pump Assembly
Generator
Generator Mounting Assembly
Generator Drive Assembly
Governor Assembly :
Inlet Manifold Assembly
Injector Assembly
Instrument Panel Assembly
il Cooler Assembly
Oil Pressure Relief Valve Assembly
Oil Pump Assembly
Oil Sump Assembly
Piston Assembly
Radiator Assembly
Starting Motor Assembly
Tappet Guide Assembly
Tool Kit Assembly
Valve Cover Assembly .
Voltage Regulator (Control Box Assembly)
Water Pump Assembly
Wire Assembly
Worm Assembly
Worm Oil Line Assembly
Metallic Gasket Assembly
Paper Gasket Assembly
Auxiliary Exhaust Pipe Assembly
Blower and Mounting Assembly
Battery—Willard RH.D. 19-6, 12 volts or equivalent
Battery Cable Assembly
Coupling—Thomas 3878S.
Exhaust Muffler Assembly
Fuel Tank and Piping Assembly
Electric Machinery Manufacturing Co. Generator
Lifting Bail Assembly
Radiator Guard Assembly
Skid Assembly

Thermometer
1—Jacket Water Temperature
1—Lube Oil Temperature

See Page VI for list of Engines which above assemblies apply to.
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Engine

SPECIFICATION No. 315

Generator
No.

Google

Engine
No.
10742-B

10743-B
10745-B

Generator

Engine
No.

10832-B ..
10833-B ..

10834-B
10835-B
10841-B
10842-B
10843-B
10844-B
10845-B
10846-B
10847-B
10848-B
10849-B
10850-B
10854-B
10857-B
10858-B
10860-B
10861-B
10862-B
10863-B
10864-B
10865-B
10866-B
10869-B
10870-B
10873-B
10874-B
10877-B
10878-B
10879-B
10880-B
10881-B
10882-B
10883-B

10884-B ..
10887-B ..
10888-B ..

10891-B

Generator




Engine
No.

10927-B
10928-B

SPECIFICATION No. 315—(Cont'd)

Generator
No.

Google

Engine Generator
No.

10974-B

10975-B

10976-B

10977-B ..

10978-B ..

10979-B ..

10980-B

10984-B

10985-B

10988-B

10989-B

10990-B

10991-B

10992-B

10993-B

10994-B

10995-B .....cooveerrrennne 85693
11001-B ... 85692
11002-B .....cccoeeveeene. 85705
11003-B ..o 85764
11004-B ....cceoveeveirenne 85698
11009-B ...cccvvceeeiceerane 85676
11010-B ...ovreceerrceeennen 85720
11017-B e 85659
11018-B ..cooecveverrennn 85657
11019-B ..o 85767
11020-B ..coevvvveeeeennne 85706
11023-B ..o 85704
11024-B ....ccovveveeenne 85703
11027-B .o 85783
11028-B ...ccvvveeeerrnnne 85666
11030-B ..o 85710

Engine
No.

11031-B ..

11032-B
11033-B
11034-B
11035-B
11036-B
11037-B
11038-B
11039-B
11040-B
11041-B
11042-B
11043-B
11044-B
11045-B
11046-B
11047-B
11048-B
11049-B
11050-B
11051-B
11054-B
11055-B
11058-B
11059-B
11061-B
11062-B
11063-B
11064-B

11065-B .
11066-B .

11067-B

11068-B ......ccccoene
See Page X for list of assemblies which apply to above Engines.

Generator
No.

. 85702
85794
85694
85769
85781
85713
85773
85688
85669
85809
85697
85780
85807
85778
85805
85665
85803
85810
85799
85687
85661
85802
85660
85774
85808
85662
85811
85787
85786
85815
85679
. 85816

oo 85813

IX



Quantity of
Assem. per
Page Engine

146

147
148, 149
150
152,153
154

155

156

157
158, 159
160

161

162

164

165

168

170

172

172 1
173

232

174
175-177
182, 183
180

184

186

188

190

191

192

193

194

195
196
197
198
199
154
200
202
203
204
214
212
206
205
201, 202
206
209
291-328
215
210
211
166, etc.
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SPECIFICATION No. 315

Assembly No.

MD-7242
MD-6315
MD-6041
MD-4315
MD-6125A
MD-5092
MD-6758
MD-4326
MD-6768A
MD-3498
MD-5889
MD-6392
MD-7570
MD-4719A
MD-4809
MD-7580B
MD-5447
MD-6575A
MD-885
MD-6393
DR-1106538
MD-5091A
MD-6772A
MD-5823B
MD-5292
MD-7243A
MD-6495
MD-7918
MD-6774A
MD-5337
MD-6775A
MD-6566
MD-4765

MD-7559
MD-4894A
MD-6127
MD-5069
MD-5952A
DR-5859
MD-6777B
MD-5221A
MD-6316
MD-3020
MD-3952
MD-6770
MD-7906A
MD-6778
MD-6373
MD-7899
MD-7254B
MD-7839A
MD-7571
MD-7749
MD-4451

Description

Air Cleaner Assembly and Pre-Cleaner Assembly
Bevel Gear and Pinion Assembly
Camshaft Housing Assembly
Connecting Rod Assembly
Control Set Assembly
Control Box Mounting Assembly
Crankcase Assembly
Crankcase Breather Assembly
Crankshaft Assembly
Cylinder Head Assembly
Exhaust Manifold Assembly
Engine Support Assembly—I‘ront
Fan Assembly
Filter Assembly
Filter Support Assembly
Filter Tubing Assembly
Flywheel Housing Assembly
Flywheel and Gear Ring Assembly
Flywheel Bolt
Fuel Supply Pump Assembly
Generator
Generator Mounting Assembly
Generator Drive Assembly
Governor Assembly
Governor Spring
Inlet Manifold Assembly
Injector Assembly
Instrument Panel Assembly
Oil Cooler Assembly
Oil Pressure Relief Valve Assembly
Oil Pump Assembly
Oil Sump Assembly
Piston Assembly
Radiator Assembly
Starting Motor Assembly
Tappet Guide Assembly
Tool Kit Assembly
Valve Cover Assembly
Voltage Regulator (Control Box Assembly)
Water Pump Assembly
Wire Assembly
Worm Assembly
Worm Oil Line Assembly
Metallic Gasket Assembly
Paper Gasket Assembly
Auxiliary Exhaust Pipe Assembly
Blower and Mounting Assembly
Battery—Willard W.H.D. 19-6, 12 volts or equivalent
Battery Cable Assembly
Exhaust Muffler Assembly
Fuel Tank and Piping Assembly
Electric Machinery Manufacturing Co. Generator
Lifting Bail Assembly
Radiator Guard Assembly
Skid Assembly
Thermometer

1—Jacket Water Temperature

1—Lube Oil Temperature

Sce Pages VIII and IX for list of Engines which above assemblies apply to.
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SPECIFICATION No. 368

The following engines are identical to those immediately preceding
(Specification No. 375 on Page XII) except for the inclusion of Radio Shield-
ing installed on E. M. M. Co. generator and engine wiring assembly. Use
MD-5221B wiring assembly (Page 257) instead of MD-5221A wiring as-
sembly. Additional parts for E. M. M. Co. generator are listed on Page 249,
items 1 to 5 inclusive.

Elﬁgine Genﬁrator Er;vgine Genﬁrntor Engine Generator
0. . 0.

11223-B ....oeevererene 87128 11277-B e 87146 11308-B ....covveereeerccnennns 87164
11222-B .. 87130 11281-B ... 87153 11307-B ...covvrveecrrrenees 87147
11232-B e 87134 11270-B ..o 87142 11309-B .....cvvrveriennee 87127
11100-B ... 85804 11283-B ...covervreererrrenenee 87144 11301-B .....cvvcvvrvernnenee 87169
11236-B ... 87136 11284-B ......cvevrreevennns 87152 11352-B ....overvreeenenee 87187
11233-B ... 87137 11287-B ..cvreveeerereen 87161 11353-B ...ccoveeeveennne 87182
11237-B .. 87138 11285-B .uovreeererirnnas 87156 11355-B ..oovrererrrecrerennne 87189
11221-B ... 87124 11286-B ......ooveveerrreneens 87155 11356-B ......cuuvvverenneee 87191
11239-B .. 87125 11282-B ..o 87151 11354-B ....oovvrirrreeres srveensnse
11238-B .....coooveveeene. 87135 11290-B ... 87158 11357-B eeeeeeereeeeeens sorensnnes
11253-B o 87129 11288-B ...ccoevvrereriens 87148 11358-B

11241-B ... 87132 11296-B .......coeveveeenenee 87159 11359-B

11254-B ....ooveveiererenn. 87131 11291-B ... 87160 11360-B ...ceveieeerive eenennnens
11250-B ... 87126 11289-B .......covvrvvenrnee 87173 11361-B ..ot ccvrasens
11249-B ... 87133 11300-B ....covreveveeerrenes 87171 11372-B ..eeevverereenne
11263-B ... 87140 11295-B ....oveeerverrenrenes 87165 11373-B ceeverrrecenerces senassns
11267-B ... 87149 11304-B ... 87168 11374-B ..oieeervivnes cessesnens
11262-B ... 87145 11303-B ..c.cvvereeene 87166 11375-B ceeeeeerrerene seesnneens
11266-B ............cecuuue.. 87139 11302-B ....ccoccvrvvrrrreeens 87172 11376-B

11271-B ... 87141 11305-B ... 87170 11377-B

11276-B ... 87150 11306-B ....ccevverereenene. 87162 11378-B ...ieeetereeene ceeenense

and Engine Numbers 11400 thru 11728 inclusive.
See Page XII for Specifications.

XIII
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GENERAL DESCRIPTION

The Murphy Diesel Generator set consists of a Murphy Diesel Model
ME-650 engine connected by a Thomas flexible coupling to an Electric
Machinery Manufacturing Co. Generator. The unit is skid mounted and
complete with all necessary accessories including fuel tank, tools, spare
injectors, and mufflers. The only items nceded in addition to those included
with the unit are, lubricating oil (see lube section) fuel oil (see fuel section)
and coolant (see cooling system section).

The set produces electrical current of the following characteristics:
@ 1200 R.P.M. 100 to 106 KW @ 127/220 Volts, 3 Phase, 60 Cyéle
@ 1000 R.P.M. 91 to 95 KW @ 400/230 Volts, 3 Phase, 50 Cycle

The changes necessary to convert from 50 to 60 cycle current consist
of rearrangement of the linkage in the terminal box, changing the breaker
trip unit (alternate unit located in terminal box) and a change in position
of governor spring pin. These changes are very simple and can normally
be made in about 1 hour.
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OPERATION SECTION 3

GENERAL ENGINE INFORMATION

The Murphy Diesel engine is of the solid injection, full Diesel type, in
which the Diesel fuel is ignited by the heat of compression, without the aid
of spark plugs or other external heat.

The engine operates upon the common four stroke cycle principle, the
events being as follows:

1. Inlet Stroke
2. Compression Stroke
3. Expansion or Power Stroke

4. Exhaust Stroke

During the inlet stroke, the piston is traveling downward, and draws air
only through the open inlet valves and into the engine cylinder. With the
valves closed and the piston moving up, the air is compressed to approxi-
mately 575 pounds per square inch pressure. Because of the high compression
préssure, the air is heated to a temperature of about 1000° Fahrenheit.
Ignition takes place near the end of the compression stroke when a very
fine spray of fuel is injected into the highly heated air. The heat of combus-
tion creates a pressure, thereby forcing the piston downward on its power
stroke. Near the end of the power stroke, the exhaust valves open, and when
the piston moves upward on the exhaust stroke, the cylinder is cleared of
burnt gas and is ready for the next cycle.

-

General Description Murphy Diesel Engine

The Diesel fuel is circulated through the injection system by a low
pressure supply pump located at the side of the engine, and injected into the
combustion chamber, under pressure by a single pump and injection valve
above each cylinder. The pump and valve for each cylinder are combined
into one campact unit called the injector that may be quickly removed and
replaced. The injectors are located in the cylinder head in the exact center
of each cylinder and spray the fuel through drilled holes in the nozzle injector
tip into a plain, open combustion chamber, formed by the cup-shaped piston
head and the flat cylinder head. The Murphy Diesel engine 1s a true Diesel,
and because of the efficient injection system, it requires no precombustion
chamber or pre-heating devices. The amount of fuel supplied to each cylinder
is regulated with the hydraulic servo governor by rotating the injector
plunger back and forth in its cylinder. This rotating action causes a helical
groove at the lower end of the plunger to uncover a port in the injector barrel,
thus allowing the excess fuel to by-pass back to the supply line.

The two overhead camshafts operate the injectors as well as the intake
and exhaust valves. The camshafts are driven from the flywheel end of the
engine by a vertical shaft, through bevel gears on the lower end, and worm and
gears on the upper end. This construction assures a positive, accurate drive
to the injectors. The injector cams on the camshafts raise the injector rollers
and tappets, and in so doing, compress the heavy springs in the upper part
of each injector. The three springs force the plunger down in the barrel
thereby injecting the fuel. This construction provides a safety feature that
protects all injector parts in the event a nozzle tip becomes stopped up or a
plunger sticks in its barrel. In such cases, the rollers will not follow the
cams, and the noise resulting, caused by the cams striking the partially raised
rollers, will indicate inoperation of an injector before any damage is done.
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4 OPERATION SECTION

GENERAL ENGINE INFORMATION-—(Cont'd} ‘

The governor that controls the injectors is driven by the rear end of one
camshaft. It is of the hydraulic Servo type, and utilizes the lubricating oil
pressure as a source of energy. The governor flyball weights control the
movement of a piston type oil valve that permits oil pressure to act upon
the main governor piston. The oil pressure acting on the governor piston
does the actual work of rotating the fuel control shaft to open the injectors,
and a compression spring closes them. Utilizing the oil pressure results in a
quick acting governor, and provides a particularly desirable safety feature in
that a spring closes the injectors stopping the engine if the lubricating oil
pressure falls below approximately 20 pounds. This protection provides
against burnt out bearings and scored cylinders.

The crankshaft has electrically hardened journals to which are fitted
long life, copper-lead, steel-backed precision bearings. The main bearings
are 4” (3 979” actual) in diameter, and the connectmg rod bearings are
3145” (3.498” actual) in diameter.

The pistons are accurately machined from special cast iron for long
trouble-free life. Pistons run extremely cool, because of oil cooling, thereby
largely eliminating ring sticking, a common fault of some Diesel engines.

The lubricating system is of the full force feed type, in which all of the
moving parts of the engine including those in the camshaft housing and
governor, are flooded in oil. This system employs an adequate oil cooler
located at the front end of the engine, which transfers heat from the
lubricating oil to the cooling water. This feature provides against excessive
lubricating oil temperatures, and insures rapid warming of the oil when
operating at low atmospheric temperatures.

The ME series Murphy Diesel engines are started directly on the Diesel
cycle by means of a 24-volt electric starting motor. The starting motor
control is a lever located on the starter at the rear of the engine. The
compression release and speed control are incorporated in a single lever at
the rear of the engine. When the engine control lever is in the extreme
upper position, the compression of the engine is released for easy cold
weather rotation and emergency stops. When the lever is moved downward
from the mid-position, it acts as a throttle to control the speed of the engine.
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OPERATION SECTION 11

ENGINE FAILS TO START

If the engine has good compression, the batteries are well charged, and
the injectors are not worn excessively, failure to start is usually caused by
lack of fuel. If in doubt about the fuel supply, observe the sight glass gauge
and note if fuel is pumped through the engine when the fuel pump is being
operated. If there is no fuel coming through check the fuel in the tank,
check the fuel filter and check the by-pass valve that returns surplus fuel
to the tank. If fuel is not found at any of these points, a new fuel supply
pump may be necessary.

Cold Weather Precautions

During exceptionally cold weather, starting may be aided by heating
the cooling liquid. (Take care in heating inflammable cooling fluids such as
alcohol.) In cold weather, when the cooling fluid is drained, the water
pump and thermostats should be thawed out with a torch before the cooling
liquid is put in prior to starting. Lubricating oil should be of the correct
grade for winter use. If a heavier oil is used it should be drained immediately
after shutting down the engine and heated before it is put back into the engine.

Cranking Motor Caution

Cranking should never be attempted for more than 30 seconds con-
tinuously. without stopping and waiting 2 minutes or longer for the cranking
motor to cool.

If the engine does not start at the first or second trial, do not continue
cranking. Investigate and find the abnormal condition that prevents the
engine from starting. 7 .
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OPERATION SECTION 15

FUEL SYSTEM—(Cont#'d)

Fuel Sight Feed Glass Gauge—{Cont'd)

If the glass gauge is only partly filled with fuel, it is an indication that
insufficient fuel is being supplied and the cause must be remedied. Either
the fuel filters or the fuel transfer pump may be at fault. When trouble is
experienced with the fuel system, always check the operation of the relief
valve to be sure that it is not stuck due to the presence of foreign material
or corrosion caused by water in the fuel.

FUEL SPECIFICATIONS

Secure a clean, high speed Diesel fuel, marketed by a reputable manu-
facturer. Care should be exercised in selecting the fuel, as satisfactory
performance and the useful life of the engine is greatly affected by the fuel.
A variety of troubles with the Diesel engine are directly traceable to poor
quality and dirty fuel.

The fuel should be clean, well refined, completely distilled petroleum
oil of the following specifications:

1. Viscosity, Minimum ........ 25 Seconds Sayboldt Universal at
100° Fahrenheit

2. Flash Point, Minimum ......150° Fahrenheit

3. Pour Point ................. Must flow freely at lowest tempera-

tures to which it will be exposed.

4. Ignition Quality, Minimum..50 Cetane Number
5. Carbon Residue, Maximum...0.25% by Weight
6. Ash, Maximum ............. 0.01% by Weight
7. Sediment and Water, Max....0.05% by Weight
8. Sulphur, Maximum ......... 0.75% by Weight
9. 98% Recovery .............. 700° Fahrenheit

Care should be exercised at all times in handling the fuel to exclude
dirt of all kinds, and any other liquids such as water, gasoline, furnace oil,
etc., even in small quantities. Pumps used to handle gasoline should not be
used to handle Diesel fuel unless all gasoline that may be left in the pump
has been drained or worked out, as a very small quantity of gasoline mixed
in with the Diesel fuel can cause a great deal of trouble. In case the pump
used to transfer fuel needs priming, it should be primed with clean Diesel
fuel of same kind that is being used, and not with any other liquid. Too
much care cannot be exercised in the proper handling of Diesel fuel to
exclude water and dirt of all kinds. Good strainers should be provided, kept
clean, and used when filling with fuel.
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OPERATION SECTION 17

INJECTORS—(Cont'd)
WARNING

Never add lubricating oil to the crankcase unless all injectors are
properly secured in place, as the oil is likely to fill a cylinder, and damage to a
cylinder head, piston, connecting rod or the crankshaft may result when
the engine is started. ’

Replacing Injectors in an Engine

When replacing the injectors in the engine, make sure that there is
ONE THIN COPPER GASKET ONLY on the injector tip. Sometimes
the injector gasket may stick in the bottom of the hole in the cylinder head
when the injector is removed. Fish it out with a wire hook and stick it to
the injector tip with a little cup grease. Care should be taken to insure that
there is always one gasket, and never more than one on the tip when the
injector is replaced. Failure to observe this precaution will impair the engine
operation, and may injure the injector. Leaving the copper gasket off the
injector tip will destroy the seal between the injector tip and the cylinder
head as will a split copper gasket, resulting in the hot gas blowing by, and
causing the outside of the injector body and the inside of the hole in the
cylinder head to become coated with carbon. This gas leakage is manifested
by an excessive amount of gas and smoke escaping from the camshaft housing
when the valve cover is removed. Clean the injector body stem and the hole
into which it fits, taking particular care to thoroughly clean the gasket seat
of the tip, and the seat in the hole. Inspect the synthetic rubber seal ring
on the injector fuel connection before installing in the engine, and replace
with a new one if damaged or out of shape. A leaking seal ring will allow
fuel oil to leak into the crankcase, causing dilution of the lubricating oil.

The operator should change an injector immediately, if any one of them
fails to fire. Running the engine with an injector not firing will damage the
lower end of the injector. Substitute the spare injector for the one not firing,
or clean the ball seat as explained below.

How to Determine Which Cylinder Is Not Firing

With the engine idling slowly, remove all the valve covers from the top
of the engine, and one at a time, lift each injector control lever pin out of
its slot in the fuel control crossbar, and move it for a short time to the open
position toward the inlet manifold. If no change of sound or speed of the
engine is observed on moving the control lever pin to the open position, it
indicates that the injector is not working. The faulty injector should be
removed and replaced with the spare injector, or valve seat cleaned as
directed below.

Cleaning Injector Valve Seats

When an injector valve seat is to be cleaned the injector should be
mounted tip upward in the special holding fixture provided for that purpose
or in a bench vise. Unscrew the injector tip with the special injector tip
wrench, then remove the injector valve spring and guide, the valve ball, and
the valve seat. Fill the tip with gasoline and press the thumb over the
opening to force the gasoline out through the spray holes. If all holes are
open, set the tip aside for reassembly. If some holes are plugged, clean the
tip, as explained under “Cleaning Injector Tips.”
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18 OPERATION SECTION

INJECTORS—(Cont'd)
Cleaning Injector Valve Seats—(Cont'd)

Wash the spring guide, ball and seat carefully in clean gasoline or fuel
oil. Small particles of dirt or metal that are lodged on the injector valve
seat, where the small ball seats, must be very carefully removed. As these
particles are very small, and cannot be seen without a magnifying glass, the
valve seat is very apt to be considered clean when it is not. Very carefully
wash the valve seat in CLEAN gasoline or fuel oil and remove the tiny
particles of metal by rotating a clean piece of paper in the valve seat. A
match or small soft pine stick, if clean, may also be found useful to dislodge
particles. Before reassembly, the seat should be checked to see that the
valve is tight. This is done by placing the valve ball on the valve seat and
sucking on the opposite end to check for tightness and proper seating. If the
valve still leaks, wash the valve seat and ball again, and repeat the cleaning-
process. Use a shallow pan or container partly filled with clean fuel oil when
washing and cleaning 1injector parts. Clean your hands and do not use
waste or rags with lint, when handling parts.

Replace the valve seat and ball in the injector, first making certain that
all surfaces of the valve seat, as well as the end of the injector body where
the valve seat rests are perfectly clean. Assemble the valve spring and
guide and place on top of the ball. Then carefully enter the spring into the
hole in the injector tip and screw down by hand. If the tip does not screw
down nearly all the way by hand remove it and make sure that all parts are
in their proper locations. About one-half turn with the special injector
wrench is required to tighten the injector tip. In the event that the injector
tip resists screwing down to its proper place, it is an indication that the
spring and guide are not entered into the hole in the injector tip in which
case the tip should be removed and the spring and guide straightened up,
and another assembly trial made.

If the injector still fails to fire when replaced in the engine, repeat the
cleaning process. If the valve continues to leak, try a new ball.

In reassembling the cleaned parts, great care must be exercised to keep
them absolutely clean. A tiny particle of dirt in the injector may cause
the injector to misfire. If the filtering equipment is kept in proper condition
and dirt is kept out of the injectors when handling, little trouble will be
experienced.

If Injector Knocks

If an injector knocks sharply, it is probably a sign of one or more holes
stopped up in the injector tip. The knocking injector is located by operating
each injector independently as explained under the paragraph “How to
Determine Which Cylinder is Not Firing.” The stopped-up injector will
quit knocking when the control lever pin is out of the slot and in the OFF
position. If cleaning or replacing the tip assembly does not remedy the
difficulty, return the injector to the factory for overhauling.

The injectors carry a symbol “A,” “SD,” and “D” which indicates
plunger sizes. The tips carry these same symbol letters indicating the
exact units on which they are to be used. Never mix the injectors with
different symbol markings or get a tip on an injector with a different symbol
than for which it is marked. Mixing these will cause a sharp injector knock
and extreme irregularity in the operation of the engine.
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OPERATION SECTION 19

INJECTORS—(Cont'd)

Cleaning Injector Tips

Mount the injector with the tip upward in the special holding fixture
and remove the tip from the injector with the injector tip wrench.

The injector tip has several small spray holes equally spaced around
the tip. Clean these holes by using a piece of music wire, placed in the small
wire chuck, found in the handle of the injector tip wrench. Use only wire
furnished by the Manufacturer. Use .007” diameter wire to clean tips
marked 6-008 SD or 5-008-A, and .009” diameter wire for tips marked
6-010-D. Use a rotary motion without force, and always keep the end of
the wire straight and in line with the hole. The central hole on the
inside of the tip may be cleaned, if necessary, with the special flat 1/16 inch
drill which is furnished in the kit. After the tip has been carefully cleaned.
it should be washed in gasoline and checked with gasoline by pressing the
thumb over the end to see if all spray holes are open.

Repairing Injectors

DO NOT ATTEMPT TO DISASSEMBLE A MURPHY DIESEL
FUEL INJECTOR other than to clean valve seat and nozzle tip. These
injectors have no adjustments, and if, for any reason, an injector does not
function properly, and the nozzle tip and valve are clean and in good shape,
THE ENTIRE ASSEMBLY SHOULD BE RETURNED FOR OVER-
HAUL AND TEST. Without special facilities, it is impossible: to dis-
assemble and overhaul an injector in the field, and it should never be
attempted. Use the spare injector, and send the disabled injector back for
reworking. If the engine shows a slight consistent loss of power after long
continued periods of operation, it may be an indication of injector wear,
which may be remedied by returning all the injectors for overhaul.
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OPERATION SECTION 21

COOLING SYSTEM

Radiator and Thermostats

The radiator is mounted at the front of the engine, and is connected
to the engine with rubber hoses.

The temperature of the cooling water in the engine jackets is regulated
by three thermostats, located in a housing at the front end of the cylinder
head. When the engine is cold, these thermostats remain closed, and cause
the engine water to circulate through the water jackets only. When the
engine warms up, the thermostats open, and the water circulates through
the radiator and engine. To drain the cooling system, remove the pipe
plug at the center of the bottom of the oil cooler.

Care of the Radiator

The radiator should be kept filled at all times to within three inches of
the top with soft, clean water. The use of hard water, strong in minerals,
will eventually build up lime deposits in the water jackets, making proper
cooling of the engine impossible. Hot spots will form under the scale, and
eventually a cracked cylinder head may result. Water strong in alkali will
eat or corrode parts of the engine and radiator. Do not pour dirty ditch
water into the engine cooling system as it is a sure way to cause expen-
sive repairs.

If the air spaces between the radiator cooling fins become stopped up
with oil and dirt, use a mixture of 40% carbon tetrachloride (Pyrene Fire
Extinguisher Fluid) and 60% gasoline, for cleaning. Use a squirt gun to
force the solution through the fin spaces; then wait a few minutes for the
dirt to loosen. Continue cleaning until the spaces between the fins and
tubes are clean. If a blower type fan is used, some of the solution may be
poured into the path of the revolving fan blades when the engine is running
on governor idle speed. The air blast will force the solution through the
radiator, and help remove oil and dirt. Do not employ this method of
cleaning if a suction fan is used, as the solution will be blown back on
the operator and the engine.

WARNING:

If, for any reason whatsover, the engine has been allowed to boil the
water or to run dry, or become overheated in any way, stop it immediately,
and leave it cool for one-half to three-quarters of an hour. Failure to wait
until the engine has cooled sufficiently before filling with water can have
disastrous results. THE ADDITION OF WATER TO AN OVER-
HEATED ENGINE IS ONE OF THE SUREST KNOWN METHODS
OF CRACKING A CYLINDER HEAD. After the engine is thoroughly
cold, fill the cooling system, check the oil, and try turning the engine over
by hand. If no damage has been done, the engine can be put back to work.
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OPERATION SECTION 23

AIR CLEANERS

Care of Air Cleaners .

The Murphy Diesel engine is equipped with a built-in, oil-washed air
cleaner to provide the greatest degree of protection from abrasive dirt enter-
ing the engine. It is of the utmost importance that this unit be maintained
in proper operating condition at all times.

Examine the oil cup at the bottom of the air cleaner regularly. If the
air is dusty, clean the cup daily, or as necessary, and refill both the inner and
outer cups to the oil level mark. Do not use compounded oils in the air
cleaner as they may cause foam. Use a straight mineral oil SAE No. 30 in
summer, SAE No. 20 or No. 10 in winter. The breather air cleaner on
the exhaust side of the engine must be kept filled with oil to the level mark,
and cleaned when necessary.

The pre-cleaner is to take out the larger particles of dust, thereby
lightening the load on the regular cleaner. Remove the glass jar and empty
the dirt which collects whenever it is noticeable. This can be done with
the unit in operation.

Washing Cleaner

When the air cleaner cup is removed, the screen in the air cleaner
should be examined. If it is dirty, the entire cleaner should be unbolted
from the inlet manifold, and thoroughly washed in Diesel fuel or solvent.
Clean the cup daily and refill both the inner and outer cup to the oil level
mark. If air is dusty, clean oftener, as necessary. When replacing the air
cleaner body, make sure that both the inner and outer gaskets are in good
condition and that there are no air leaks, as even small leaks can admit
quantities of dirt and do damage in a short period of time.

In cold weather an oil with light enough body should be used in the
air cleaner to enable the oil to circulate up into the filtering element and
wash it so it shows a bright color. Too heavy an oil will clog up the element
and will reduce the amount of air delivered to the engine, causing excessive
smoke in the exhaust and loss of power. Lubricating oil may be diluted
with Diesel fuel to obtain the correct viscosity or body if the oil used does not
wash the screens clean.

Extreme caution must be exercised after washing out the cleaner, to
allow screens to dry as liquid or fumes may be drawn into the engine with
the air supply in a completely uncontrolled manner and may cause serious
damage.

4
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OPERATION SECTION 27

LUBRICATION SYSTEM—(Con#'d)
Draining Oil Sump—(Cont'd)

After allowing these various. parts to drain, replace the drain plugs which
have been removed from the oil sump, the oil cooler and flywheel housing.
Reassemble the lube oil filter elements on the cover and insert in the filter
housing. Fill the crankcase by pouring oil through any of the covers at
the top of the engine (See Figure 4).

CAUTION:

Be sure to clean thoroughly, the openings and covers removed to pre-
vent dirt from entering the engine. Be very sure that all injectors are in
place and tightened down before pouring oil in through any of the injector
covers. /

CAUTION:

If through any oversight or any other reason, lubricating oil or fuel
is permitted to run down into the cylinders due to the injector not being
properly in place, it must be removed with a squirt gun before the engine
is started or disastrous results will occur. The engine normally carries about
8 gallons of oil which will show a level up to the high point marked with a
drilled hole on the bayonet gauge.

Note:

Immediately after shutting down an engine you will find that the oil
sump level is quite low. This apparent reading is caused by well over half
of the oil supply in the engine, in normal operation, being in circulating
system at some point between its start from and return to the oil sump. Do
not check oil level with the idea of adding, until the engine has been shut
down for at least 15 minutes.

FLUSHING THE ENGINE

If the inside of the engine becomes very dirty for any reason after
draining pour in 5 gallons of flushing oil or OE10 (Oil Engine SAE 10)
and run the engine for 5 minutes which will wash out any loose material.
Then drain at all of the points previously indicated, and refill with oil of proper
grade. Under some conditions it might be necessary to repeat the operation
of flushing. If the engine condition is really bad, there is no option but
tearing down and actually scrapping and Washmg out the various parts
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OPERATION SECTION 35

OPERATING TROUBLE CHART

Engine Fails to Start

1.

No fuel in circulating system.

See fuel sight glass. Operate fuel pump by motoring generator to fill
injection system with fuel.

Check fuel filter, (See “Fuel Oil Filter Section”).

Check fuel supply in tank. )

Check fuel relief valve located on filter housing, to make sure valve is
not held open or relief valve spring broken. An open relief valve will
allow all the fuel to return to the tank and none will flow through
the engine.

If the fuel tank is equipped with a pickup strainer or foot valve, inspect
for dirt or stoppage.

2. Weak batteries.
3. Read Section “If the Engine Fails to Start.”

Engine Starts but Will Not Run With Control Lever in Operating Position

1.

No lubricating oil pressure.

Check pressure gauge. Pressure must be above 25 pounds to correctly
operate governor and open injectors. ‘

Check oil in crankcase.

Clean lubricating oil filters (See “Lubricating Oil Filters” Section.

Also check fuel pressure. Notice if generator drive has been put back
in mesh. Engine may not be turning the pump.

Engine Suddenly Loses Power or Stops

1.

Lubricating oil pressure, low, preventing proper governor action.
Check lubricating oil pressure.
Clean lubricating oil filters.

Check oil pressure relief valve. Dirt or other foreign matter may be
holding valve open, preventing pressure from coming up for proper
governor operation.

Fuel filters dirty or no fuel.

Check tank, fuel sight glass, and clean all fuel filters. Prime system by
motoring fuel pump with generator. With engine running at full
speed with clean filters, note if gauge at top of filter housing shows
pressure of 8 to 15 pounds.

Air leak in fuel suction line as shown by a steady stream of small bubbles
in fuel sight glass gauge.

Fuel relief valve held open.

Make sure valve slides freely in valve body and that spring is in good
condition. Clean all parts of valve thoroughly.

Engine Gradually Loses Power Over a Period of Time

1.

Worn injectors after long length of service.
Obtain reconditioned injectors or return old injectors for repairs.

Check condition of filters and specifications of fuel if injectors have worn
out prematurely. Also make sure dirt does not enter fuel due to
careless handling.
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36 OPERATION SECTION

OPERATING TROUBLE CHART—(Cont'd)

2. Sticking ﬁiston rings as evidenced by excessive blow-by of gases at crank-
case breather. (Check injectors to make sure blow-by is not from
leaking injector tip gasket.)

Free up or replace rings. Check lubrication oil and fuel oil specifications.
(See “Pistons and Rings” Section.)

Engine Misfires

1. Dirt under ball valve seat of one or more injectors, as shown by a large
amount of bubbles coming through fuel sight gauge in pulsations.
Locate injector causing trouble, clean out seat, or replace with spare. (See
“How to Determine Which Cylinder is Not Firing” and “Cleaning
Injector Valve Seats,” Section.)
2. Injector valve spring in injector tip not working properly.
Make sure spring fits freely on injector valve guide and is of the correct
length.

Engine Knocks Sharply

1. Dirt in injector tip. One or more holes plugged.
Locate injector causing trouble, clean tip or replace with spare (See
“Cleaning Injector Tips” Section.)
2. Gasoline in fuel. Extreme care must be used to see that no gasoline is
put in fuel tank as a very small percentage will cause a sharp knock.

Fuel Qil in Crankcase, Dilution

1. Injector rubber seal ring leaking (or missing).

Replace with new synthetic rubber ring if requlred Make sure springs
and spring seat located above rubber seal ring are free and will hold
rubber seal in place when injector is installed in engine.

2. Tubing and fuel connections in camshaft housing leaking. (See “Testing
for Fuel Leaks of Connections and Tubing on Cylinder Head” Section.)

3. Injector Tip not pulled up tight. Injector tip must be tight to insure that
no fuel oil leakage occurs at ground joint flange of valve seat as fuel
could leak past threads inside injector tip and travel outside of injector
body into lube oil returning to crankcase.

4. Defective Injector.

Exchange spare injector with each injector in engine. Try new tip
assembly on injector causing trouble or return to factory for test
and repairs.

CAUTION: Never operate engine when dilution is building up in crank-
case. Thinning of oil in crankcase will ruin the engine in a short time.

Excessive Fumes at Crankcase Breather

1. Leaking injector tip gasket.
Replace with new gasket.
2. Sticking piston rings.

See “Pistons and Rings” Section. Piston rings will positively not stick
if proper oil is used.
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OPERATION SECTION 37

LIMITED STORAGE
(30 days or less)

Start engine and run till approximate operating temperature is reached
(150° or higher). Shut down, drain lubricating oil and fuel filters (see lube
and fuel sections), and clean filters. Fill crankcase with OE-10. Prime fuel
system. Start engine and operate for 5 minutes to allow fresh lubricating
oil to reach all working parts. Then shut down engine and disconnect
generator from ling by removing leads at terminal box.

Check batteries and if not fully charged, recharge. Clean terminals
and coat with USA-282.

Drain cooling system, take plugs removed from drain openings and
wire together, tie to throttle lever with tag. “Before operating this unit
replace plugs and fill cooling system.” Another tag to be tied to radiator
cap with same wording. Seal openings to muffler and air cleaner, and cover
entire unit with a weatherproof covering.

DEAD STORAGE

For instructions regarding Dead Storage refer to T M5-9715 “Instructions
for preparation of Corps of Engineers Equipment for Storage,” issued by
Engineer Field Maintenance Office, P. O. Box 1679, Columbus, Ohio.

SHIPMENT BY TROOPS

When shipping unit the following precautions are necessary to insure no
damage will be done to Generator set.

If unit has been in operation, remove mufflers, and fuel lines, and cover
or plug all openings to engine, fuel lines and both ends of muffler. Box fuel
tank, fuel lines, and mufflers securely.

The Generator set is equipped with a lifter assembly which when
not in use is bolted to front of skid.

If hoisting equipment capable of lifting the unit (10,058 pounds net)
is available attach the lifter bail by bolting to the six camshaft housing
studs at the rear (Generator) end of the camshaft housing. This furnishes
a point at the approximate center of unit by which it can be hoisted to the
trailer or car.

Unit should be placed in center of trailer or car and blocks 4x4 inches or
larger should be securely fastened to the floor on both ends and sides
of unit by means of bolts or lag screws to keep unit from shifting while
trailer or car is in motion. Because the center of gravity of these units is
very low it is not usually necessary to fasten them down. If it is desired to
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38 OPERATION SECTION

SHIPMENT BY TROOPS—(Cont'd)

fasten the unit (crated) down, do so by running one or more cables over the
top and securing firmly. If unit is not crated do not attempt to tie down
as the unit will be damaged. Instead use lag screws or bolts to secure to
vehicle. There are holes drilled in the skid for this purpose.

Place box containing fuel tank, mufflers, and fuel lines on same vehicle
or car that unit is being shipped on and fasten down‘securely. This is
best done by securing 2 skids to box and bolting skids to vehicle.

EXPORT SHIPMENT

For export shipping instructions refer to TB5-5052-1 “Preparation for
Export.” Issued by Engineer Field Maintenance Office, P. O. Box 1679,
Columbus, Ohio.
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MAINTENANCE SECTION 39

GENERAL NOTES

Cleanliness

Always clean all dirt and grease from the outside of the engine before
removing any parts. Try to keep all bolts, nuts and other parts from the
various assemblies in separate containers. This will be a great help when
ready to assemble the engine. Clean all parts and wash thoroughly in
gasoline before replacing. When an engine is opened up cover it with heavy
paper or other covering to keep out the dirt.

Gaskets

Whenever any parts of the engine are removed, before replacing them
make sure that the gaskets under these parts are clean and in good condition.
A reasonable amount of care on this point will assure an oil-tight engine, and
more important, will prevent the entry of dirt into the engine.

In general gaskets should be replaced dry and will require no cement
or sealing agent. When gaskets must remain attached to a certain part, such
as the handhole covers, use gasket shellac on that one side only. Only a few
special cases will be found in the following instructions where a sealing
compound 1is advisable.

Tightening Nuts

When assembling, care should be used to tighten the retaining nuts
evenly and uniformly, and to set all the nuts up firmly. If this is done care-
fully the gaskets will have a much better chance of performing their function
of sealing joints. This is particularly important in the case of the cylinder
head nuts, which must hold the cylinder head gasket tightly enough to seal
the gas pressure in the cylinders.

The cap nuts, and lifter connections, on top of the camshaft housing
must also be tight, as they perform two tasks. In addition to retaining the
camshaft housing, they must seal the lubricating oil which otherwise would
flow up through the stud holes and out from under the nuts. The copper
washers under these nuts must be in good condition.

Tools

Owing to the extensive use of alloy steels in the nuts, studs, and other
parts of the Murphy Diesel engine, ordinary wrenches may not be found
equal to the task of properly disassembling, adjusting and tightening these
parts. For this reason a tool kit of high quality tools which are suited to
this task, has been provided for every important operation. Use these tools
rather than other tools which may be available. Battered nuts and injured
parts will be prevented, and there will be much less chance for an injury
to the operator.

See Operating Trouble Chart for Assistance in Diagnosing Trouble
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MAINTENANCE SECTION 41

COOLING SYSTEM—(Cont'd]
Fan Belts

Three fan belts form a four point drive to operate the fan and water
pump assembly, also the generator and oil pump.

To tighten the fan belts, first loosen the four nuts holding the generator
drive housing onto its bracket, then rotate the housing until the fan belts
have the correct tension. Push the generator drive assembly toward the rear
of the engine when tightening belts to keep the housing in place and prevent
it from slipping forward. (See Operating Instructions Figure 20).

To replace the fan belts loosen the belt adjustment, then work the belts
over the fan blades and remove. These belts are in matched sets. When re-
placing always replace the complete set.

Water Pump and Fan

The water pump and fan are combined into one assembly, located at the
front of the crankcase. The water pump packing is composed of asbestos
and lead split rings, which can be replaced by backing off the packing gland,
removing the old packing and replacing with new packing. Tighten the
packing nut just enough to stop the leak, then back off slightly. A very small
amount of leakage is desirable to lubricate the shaft packing.

The fan bearings should be greased every 500 operating hours. Remove
the pipe plug from the bottom of the center fan belt grooves and insert the
grease fitting furnished in the tool kit. Use a good quality medium ball
bearing grease.

Removing and Dismantling Water Pump and Fan

1. To remove the water pump assembly from the engine, first move
radiator ahead as previously explained. Remove the fan belts, take off six
capscrews holding the water pump on the engine and lift off. Remove fan
before attempting to remove water pump.

2. To remove the pump runner and shaft, take out six capscrews holding
the fan blades onto the fan pulley. Remove the fan, take out the dog-point
capscrew that drives the water pump and then remove the bearing plate that
is also held on with the six capscrews which hold the fan in place. Remove
the lock screw from the pump shaft collar and remove the collar and Woodruft
key. Loosen the water pump packing nut and remove the shaft and runner.

If one end of the shaft is found to be worn excessively by the packing, the
shaft may be turned end for end, thereby doubling the life of the shaft.

3. To replace the water pump packing nut and gland, take out shaft
and runner and loosen up the packing nut as far as it will go. Then tap out
the cup-shaped packing gland, after which the packing may be screwed for-
ward and removed. Inspect the small leather seal in the packing nut which
is used to keep dirt from the fan bearings, and replace if necessary.

4. To inspect or re-pack the fan bearings, remove the fan pulley, the
bearing plate and the shaft collar as explained above. Then remove the nuts
from the inner circle of small studs and remove the bearing retainer, leaving
the long tube attached. Remove the belt pulley, together with bearings and
bearing spacer. When reassembling bearings re-pack with 14 pounds of
best quality ball bearing grease.

Google



N Original from
D d b
igitized by GOGSIE UNIVERSITY OF CALIFORNIA



MAINTENANCE SECTION | 43

INJECTORS

The fuel injectors are located directly above each cylinder and can be
seen by removing the valve covers on top of the engine. If the engine is
gperating satisfactorily, the injectors need no cleaning and should not be

isturbed.

Removing Injectors from Engine

Turn the engine over until the injector rollers are at the low point of
their travel. Insert the square-ended “T” injector wrench through the hole
in the top of the injector spring cover, and unscrew the retaining nut which
holds the injectors in place. There are no throttle connections to break, and
the fuel connections are made by a plunger that fits into a packing gland.
After the retaining nut is loosened, the injector can be lifted straight up, out
of the engine by the bail handle provided for that purpose. Care should be
taken not to bump the tip or lower end while handling the injector. If the
tip is damaged in any way, a new one should be substituted. When the
injector is lifted out of the hole in the cylinder head, inspect the tip to see
if the copper gasket remained on the tip or stayed in the hole. There should
be only one thin copper gasket used. \

WARNING

Never add lubricating oil to the crankcase unless all injectors are properly
secured in place, as the oil is likely to fill a cylinder, and damage to a cylinder
head, piston, connecting rod or crankshaft may result when the engine is
started.

Replacing Injector in Engine

When replacing the injectors in the engine, make sure that there is ONE
THIN COPPER GASKET ONLY on the injector tip. Sometimes the in-
jector gasket may stick in the bottom of the hole in the cylinder head when
the injector is removed. Fish it out with a wire hook and stick it to the
injector tip with a little cup grease. Care should be taken to insure that there
is always one gasket, and never more than one on the tip when the injector is
replaced. Failure to observe this precaution will impair the engine operation,
and may injure the injector. Leaving the copper gasket off the injector tip
will destroy the seal between the injector tip and the cylinder head as will a
split copper gasket, resulting in the hot gas blowing by, and causing the
outside of the injector body and the inside of the hole in the cylinder head
to become coated with carbon. This gas leakage is manifested by an excessive
amount of gas and smoke escaping from the camshaft housing when the valve
cover is removed. Clean the injector body stem and the hole into which it
fits, taking particular care to thoroughly clean the gasket seat of the tip, and
the seat in the hole. Inspect the synthetic rubber seal ring on the injector
fuel connection before installing in the engine, and replace with a new one
if damaged or out of shape. A leaking seal ring will allow fuel oil to leak
into the crankcase, causing dilution of the lubricating oil. (See “Testing for
Fuel Leaks of Injector Connections and Tubing on Cylinder Head.”)

When replacing an injector in the engine, draw down firmly, but not with
an excessive force to seat the injector on its gasket.

Before replacing the valve cover, MAKE SURE THAT THE INJEC-
TOR CONTROL LEVER PIN IS CORRECTLY LOCATED IN THE
SLOT IN THE FUEL CONTROL CROSS BAR.
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MAINTENANCE SECTION 45

INJECTORS—(Cont'd)

Cleaning Injector Seats—(Cont'd)

tip and allow it to burn. If the holes are clean and undamaged, the length
of flame will be uniform and evenly spaced around a circle.

Wash the spring guide, ball and seat carefully in clean gasoline or fuel
oil. Small particles of dirt or metal that are lodged on the injector valve
seat, where the small ball seats, must be very carefully removed. As these
particles are very small, and cannot be seen without a magnifying glass, the
valve seat is very apt to be considered clean when it is not. Very carefully
wash the valve seat in CLEAN gasoline or fuel oil and remove the small
foreign particles by rotating a clean piece of paper in the valve seat. A
match or small soft pine stick, if clean, may also be found useful to dislodge
particles. Before reassembling, the seat should be checked to see that the
valve is tight. This is done by placing the valve ball on the valve seat and
sucking on the opposite end to check for tightness and proper seating. If the
valve still leaks wash the valve seat and ball again, and repeat the cleaning
process. If the valve seat and ball cannot be made tight, see “Lapping
Injector Valve.” .

Iif Injector Knocks

If an injeétor knocks sharply, it is probably a sign of one or more holes
stopped up in the injector tip. The knocking injector is located by operating
each injector independently as explained under the paragraph “How to
Determine Which Cylinder is Not Firing.” The stopped up injector will quit
knocking when the control lever pin is out of the slot and in the off position.
If cleaning the tip does not remedy the difficulty, return the injector to the
Murphy Diesel Factory for overhauling.

Cleaning Injector Tips

Mount the injector with the tip upward in the special holding fixture
and remove the tip from the injector with the injector tip wrench.

The injector has several small spray holes equally spaced around the
tip. Clean these holes by using a piece of music wire, placed in the small
wire chuck, found in the handle of the injector tip wrench. Use only wire
furnished by the Manufacturer, or piano wire of correct size. Use .009”
diameter wire for tips marked 6-010-D. Use a rotary motion without force,
and always keep the end of the wire straight and in line with the hole. The
central hole on the inside of the tip may be cleaned, if necessary, with the
special 1/16 inch drill which is furnished in the kit. After the tip has been
carefully cleaned, it should be washed in gasoline and checked with gasoline
by pressing the thumb over the end to see if all the spray holes are open.

Tips marked 5-008-A are to be used in injectors stamped “A” on head.
Tips marked 6-008-SD only in injectors stamped “SD” on head.
Tips marked 6-010-D only in injectors stamped “D” on head.

The ME-650 generating sets use only the “D” size injector, the tips
for which are marked 6-010-D. The other two sizes of injectors, namely the
“A” and the “SD” together with the tips as listed, are other sizes which are
used in other models of engines. The different size injectors must never be
mixed in an engine, and only the large “D” size should be used on these
generating sets.
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46 MAINTENANCE SECTION

INJECTORS—(Cont'd)

Lapping Injector Valves

To lap in an injector valve, the special tool furnished in the tool kit
should be used. This tool is an injector valve ball soldered to a steel taper
shank which fits the open end of the small wire chuck. Use a small amount
of very fine lapping compound furnished for this purpose in the tool kit.
NEVER USE GRINDING COMPOUND. (In an emergency, use rouge.)
Hold the ball lapping tool very lightly against the seat on which some of
the fine lapping compound has been applied, and rotate the tool in all pos-
sible directions while holding it at various angles with the seat. It is import-
ant that the force be light, and the motion irregular to avoid the formation
of rings. After a short time of this light lapping, wash the parts very care-
fully in gasoline and try the seat with a new ball to see if a tight seal is
made. - Repeat the process as required until a gas tight valve is obtained,
always using great care to wash the parts and blow out the hole before
trying the seat for tightness.

Injector Valve Balls

Whenever replacing injector balls, be sure to use only those furnished
by the manufacturer as they are the nearest to the perfect shape of any
obtainable and are decidedly different from commercial ones. Ordinary balls
are not truly spherical and trouble will be experienced in securing a leak-
proof valve seat if their use is attempted.

Injector Valve Springs

The compression of the small injector valve springs determines the
pressure at which the injector valve will open, and consequently should be of
the proper length and in good condition to insure proper engine performance.
Compare the length of the springs in other injectors working properly, and
if found to be shorter, the spring should be replaced with a new one. Make
sure the springs fit free without binding on the spring guides.

The final check on the fuel connection should be made before returning
the injector to service as to the condition of the synthetic rubber sealing ring,
being sure that it is in good condition, shows no cuts, or that it has not
lost its shape or life. The sealing spring must be in good condition as it
must exert sufficient pressure against the spring seat of the sealing ring to
maintain a fuel tight connection. It is often desirable to soak the rubber
sealing ring in warm oil for a few minutes before assembling.

Repairing Injectors

DO NOT ATTEMPT TO DISASSEMBLE A MURPHY DIESEL
FUEL INJECTOR other than to clean valve seat and nozzle tip. These
injectors have no adjustments, and if, for any reason, an injector does not
function properly, and the nozzle tip and valve are clean and in good shape,
THE ENTIRE ASSEMBLY SHOULD BE SENT IN TO THE FAC-
TORY FOR OVERHAUIL AND TEST. Without special facilities, it is
impossible to disassemble and overhaul an injector in the field, and it should
never be attempted. Use the spare injector, and send in the disabled injector
to the factory for reworking. If the engine shows a slight consistent loss of
power after long continued periods of operation, it may be an indication of
injector wear, which may be remedied by returning all the injectors to the
factory to be overhauled and new parts supplied where necessary.
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48 MAINTENANCE SECTION

STARTING SYSTEM

The ME series Murphy Diesel engines are equipped with 24 volt electric
equipment for direct starting on the Diesel cycle. See Wiring Diagram
(Figure 37).

Starting Motor

The starting motor is of the positive engagement type and is operated
by a lever attached to the starter. If the engine does not start immediately
always wait for it to stop turning before trying to engage the starter again.
This will prevent damaging the starter and flywheel ring gear.

The oil cups should be oiled with only a few drops of light oil every
500 hours of engine operation.

Generator

The generator is mounted at the side of the engine and is driven by the
fan belts through a drive ac.sembly which also acts as an eccentric for tight-
ening the fan belts.

The oil cups at both ends of the generator should be oiled with only a
few drops of light oil every 100 hours of engine operation.

If the commutator should become dirty it should be cleaned with fine
sandpaper.

To remove the generator, take out three bolts from the flexible generator
drive coupling, detach the wiring, and remove the capscrews which hold the
generator on its bracket. Disconnect fuel lines to fuel pump mounted on
end at generator. Always line up the coupling accurately when replacing
the generator. :

Generator Conirol Box

The control box to regulate the generator charging rate and prevent
overcharging the batteries is located on the side of the engine.

The control box, used with third brush generators, contains a voltage
regulator and generator cut-out. The voltage regulator prevents overcharg-
ing the batteries and the cut-out prevents battery current from backing up
into the generator when the engine is not running.

A switch made from copper strips is attached to the underside of each
regulator, to short the terminals when it is desired to reverse the current
flow and allow the generator to act as a motor to operate the fuel pump
for priming purposes.

Batteries

The 24 volt system uses two heavy duty 12 volt batteries. Willard
RHD-19-6 or equivalent should be used.

Keep the batteries well charged at all times to insure good starting.
This is especially true in winter as a partially discharged battery will freeze
in extremely cold weather.
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MAINTENANCE SECTION 51

GENERATOR DRIVE ASSEMBLY—(Cont'd)
Dismantling Generator Drive—(Cont'd)

allow removal of the two split bearing retainers. Remove nut holding shifting
fork in place and remove fork. Pull out shaft. To remove gear from shaft
first remove inner bearing race that is pressed onto end of shaft and then
remove gear. To inspect bearing and oil seal on countershaft, remove four
14" screws from small cover plate, then tap on outer race of bearing to remove
bearing and seal. To remove needle bearing from housing, take out lower
drive shaft assembly as explained in (3) and force out bearings using the two
holes provided in the housing for this purpose. Reverse above procedure when
replacing parts. When replacing ball bearings and leather seal, be sure to
insert large bearing retainer washer between the bearing and seal with the
notched side of the washer facing the bearing and lining up with the drilled
hole in the casting. Also place the thin slinger washer next to the bearing
before inserting the seal. When replacing the splined coupling on shaft use
non-hardening Permatex No. 2 or similar compound to prevent oil leaking
out along the splines.

3. To inspect lower drive shaft, seal, and bearings first remove wire
from circle of capscrews holding drive pulley in place and remove pulley.
Take out the four 34” capscrews from bearing cover and tap on end of shaft
on which nut is fastened, to remove shaft and assembled parts. Remove nut
from end of shaft, then remove small washer, inner race for roller bearing,
larger washer, gear and spacer. Tap out shaft then remove bearing from
inside of cover and leather seal from outside of cover. When replacing leather
type seals be sure to install with the sealing edge of the leather ring pointing
toward the inside of the housing. Reverse above procedure when replacing -
parts. -
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56 MAINTENANCE SECTION

OIL PUMP—(Cont'd)

4. To remove drive gear or examine bearings and seal, first pull off belt
sheave, remove Woodruft key, then tap shaft assembly out. The seal can
then be tapped out with a punch or rod from the inside of the pump body,
after which the ball bearing can be removed in the same manner.

5. The drive gear is held onto the shaft with a Woodruff key and a light
press fit. If the gear or shaft are replaced, assembly of the gear on the shaft
will be aided if the gear is dropped into hot water before pressing on. When
removing the gear, press it off the short end of the shaft.

6. The bronze bushing in the oil pump body and the one in the cover
should be replaced if worn excessively. The bushing in the cover has an
o1l groove for its full length. This groove must register with another small
groove in the face of the cover which leads to an oil channel in the cover
and furnishes pressure lubrication to the bushing. The bushing in the pump
body is grooved for only part of its length. The open end of the groove
must face the gears in the pump. A connecting groove also leads from the
open end of the groove in the bushing to an oil channel in the pump body to
provide pressure lubrication.

7. When assembling the pump, first press in the ball bearing, then drop
in the thin oil slinger. Next press in the oil seal, with the wiping edge, of
the seal facing in toward the gears. When pressing in this seal use a sleeve
or piece of pipe about the same outside diameter as the seal to prevent
deforming the seal. Next slip the spacer through the leather part of the
seal and insert the shaft and gear assembly from the other side. Install the
idler gear, being sure one thrust washer is on each end of the gear and
one in the middle between the two sets of needle roller bearings. Be sure all
needle bearings are in place.

8. Install the cover with one thin gasket and tighten down the cap-
screws. This should provide .004” to .008” end clearance on the gears and
allow the pump shaft to rotate freely. If the dowels in the cover are removed
insert the turned down end into the pump body.

9. Replace the belt sheave and install the pump on the engine. The cap
is dowelled to the oil pump body to locate the pump correctly.
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58 MAINTENANCE SECTION

FLYWHEEL, FLYWHEEL HOUSING AND BEVEL GEARS—(Cont'd)
Flywheel and Rear Qil Seal

There is an oil seal at the rear of the engine, consisting of two inter-
locking parts. The slinger, or rotating part, is bolted to the flywheel hub, and
the stationary, or other part of the seal, is bolted to the inside of the flywheel
housing. These are circular interlocking rings, and in order to remove the
flywheel, it is necessary to unbolt the stationary ring from the flywheel
housing before the flywheel can be taken off.
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FIG. 45—Cross Section of Flywheel and Oil Slinger

Removing Flywheel

1. There are twelve capscrews with lock washers that bolt the stationary
part of the seal to the flywheel housing, these capscrews and lock washers
must be removed through the two holes in the face of the flywheel, before
attempting to remove the flywheel.

2. Lock the engine on top dead center by pushing the timing plunger
into the hole in the flywheel.

3. Remove the ten flywheel capscrews.
4. Release the timing pin from the hole in the flywheel.

5. Screw a 34” eyebolt or stud into the upper hole in the flywheel face
to facilitate handling.

6. Screw two %4”-13 N.C. capscrews into the tapped holes near the
center of the flywheel to force wheel off crankshaft hub.
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MAINTENANCE SECTION 63

CAMSHAFT HOUSING ASSEMBLY AND WORM GEARS—(Cont'd)
CAUTION:

Do not use rope or chain to lift camshaft housing as it is likely to bend
governor fuel control cross bars.

Valve Timing When Replacing Camshaft Housing

1. Clean the top surface of the cylinder head and the bottom surface
of the camshaft housing and replace the camshaft housing gasket. Use only
one gasket. Lock engine on top dead center by pressing down Timing
plunger on top of flywheel housing while engine is very slowly turned by
hand, until plunger slips into hole in flywheel rim. Turn engine from flywheel
end or use screw driver through starter hole cover on exhaust side of engine
to turn ring gear.

2. Rotate camshafts in housing until timing marks on camshafts line
up with the center of the lower inside capscrew that holds the thrust collar
in place. (Timing marks on the camshafts are found toward the rear of
the engine right next to the camshaft thrust collars through opening of
No. 6 valve cover.) '

3. Carefully lower housing, keeping it level at all times, and at the
same time check the rocker arms to see that they are held up in their correct
position and do not drop down and interefere. '

4. Thread the bronze worm gears onto the worm and lower housing
into position.

5. Be sure the dowel locating the camshaft housing on the cylinder
head at the front of the engine is in place in the cylinder head, and also
that the camshaft housing locates correctly on the worm bearing cage at
the rear of the engine.

6. Pull the camshaft housing down into place with four cap nuts and
check to see that the timing marks on the camshaft and on top of the
camshaft thrust collars now line up with the engine locked on top dead center.
If marks line up properly, replace copper gaskets on studs, using only perfect
gaskets and draw camshaft housing down against the cylinder head. These
gaskets seal against engine oil pressure, so must always be replaced in
perfect condition. .

7. Replace springs on control set at rear of engine. Replace worm ball
bearing and worm drive cover and tighten down into place.* Engine should
not be started with this off. Release timing plunger from flywheel by pulling
up until it snaps into the out position. Replace and draw down into position
all injectors except one.

8. Set valve clearance .012” to .015”, starting on the cylinder without
the injector. See “Valve Adjustment” Section.

Installing Rocker Arms
1. Remove control set, governor, and injectors.

2. Lift camshaft housing and block up as high as possible without
unmeshing worm gears with worm.
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64 MAINTENANCE SECTION

CAMSHAFT HOUSING ASSEMBLY AND WORM GEARS—I(Cont'd)
Installing Rocker Arms—(Cont'd)

3. Remove pipe plug from end of rocker arm shaft on side opposite
governor.

4. Remove two rocker shaft locating screws found on the outside of
camshaft housing toward the rear end and lower side of housing.

5. Screw a piece of 34” standard pipe with suitable handle into end of
rocker arm shaft and pull out shaft (if pipe is not strong enough cut a pipe
thread on a piece of 11/16” bar stock.)

6. When rocker arm shaft is put back in, see that arms and springs
are in their proper place, and locate shafts so that hole will line up with end
of locking screw. Install shaft in same location from which it was taken.
Replace pipe plug in end of the rocker arm shaft on side opposite governor.
The shaft on the governor side is left open.

7. Replace control set and governor and make all necessary connections
of tubing, wires and throttle control.

8. Readjust valve clearance as explained under “Valve Adjustment.”

Installing Camshaft Worm Gears

The worm gears on the end of the camshafts are composed of bronze
cast into a steel hub, and are held on the camshaft with a taper fit and
Woodruft key. The engine is first timed as explained below, then a keyway
is cut in the gear hub in the correct location, using a special keyway cutter,
obtained from the manufacturer. The following tools should be on hand
when the job is started: ” ‘

A. Bevel protractor and straight edge.

B. Fixture or bar with shaft in one end and hole in the other end to
be clamped to front end of camshaft to permit camshaft to be
moved endwise without turning.

C. Rocker arm shaft puller—a piece of 3%8” pipe, threaded on one
end and with a suitable handle.

D. A flat washer 234” outside diameter, 14” thick, with a 25/32”
hole, to be used to hold the gear on the camshaft when locating
the keyway. Another flat washer 114” outside diameter, 14”
thick, and with a 25/32” hole to use in place of a lock washer on
the capscrew when pulling the gear onto the camshaft. A
heavy piece of bar stock 3” outside diameter, 1” thick or more,
and with a 2-5/16” counterbore 9/16” deep, to be used to drive
the gear into place on the camshaft.

E. A gear puller consisting of a bar 17 thick with a large enough
hole in the center so it may be slipped over the camshaft,
behind the gear, and with holes in either end spaced to clear
the outside diameter of the gear; another bar 17 thick with
holes spaced in its outer end to line up with the two holes in
the other bar; two 34” bolts with long S.A.E. threads and some
cylindrical spacers to be placed between the outer bar and the
end of the camshaft.

Keyway cutter obtainable from the Manufacturer or Dealer.
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68 MAINTENANCE SECTION

CAMSHAFT HOUSING ASSEMBLY AND WORM GEARS—(Cont'd)

Installing Camshaft Worm Gears—{Cont'd)

12. Try the Woodruff key in the keyway in the gear and if it will not
enter, cut it down with emery cloth until it will slide in the keyway. The
key should fit tight in the camshaft.

13. Remove the camshaft from the engine and hold it in a vise equip-
ped with copper jaws to prevent damaging the shaft when installing the gear.
If the gear is placed in boiling water for a few minutes, the assembly will be
easier. Place the gear on the camshaft and pull it into place with the flange
and capscrew used to hold the gear onto the camshaft, first being sure to
place a plain flat washer under the head of the capscrew, and coat the threads
with white lead. Pull up on the capscrew until it is tight, then support the
camshaft upright on a solid piece of wood. Place on top of the gear a heavy
piece of steel with a counterbore to clear the inner ring of the flange and
capscrew, and use a hammer to drive the gear into place against the shoulder
on the camshaft. Again tighten the screw and alternate tightening and pound-
ing until the gear is in place against the shoulder. Use a thin feeler gauge to
make sure the gear is in place. Remove the plain washer from under the head
of the capscrew and replace with a lockwasher.

- 14. Replace camshafts, camshaft thrust collars, rocker arms, rocker
arm shafts, rocker shaft locating screws, and pipe plug in the end of the
rocker arm shaft on the control set side.

When the rocker arm shafts are installed, see that they are put back
in the same location from which they were taken, and so that the small oil
holes drilled into the shafts register with the holes drilled into the bearings
of the camshafts, and that the large oil hole near the end of the shaft registers
with the oil hole in the rear support of the rocker arm shaft. It should be
remembered that the path of the oil is from the rear support of the rocker
arm shaft, through the hollow rocker arm shaft, through small holes in the
rocker arm shaft to drilled holes leading to the camshaft bearings. When
the engine is first started, see that oil is delivered to the cams.

Worm Assembly

The steel worm that meshes with the bronze camshaft gears is sup-
ported in a steel bearing cage pressed into the rear end of the cylinder head.
Two double row ball bearings are located in the steel cage and a single row
ball bearing in the cover plate on top of the camshaft housing. Remove the
cover plate to inspect the top bearing, then put the control lever in the stop
position and turn over the engine on Diesel compression with the starter.
Worn bearings in the cage, a loose cage, or a loose nut on the end of the
worm will be indicated by the worm jumping up and down. To repair pro-
ceed as follows:

1. Remove camshaft housing and cylinder head.

2. Remove the cotter pin and take off the nut from the end of the worm
shaft. To keep the worm from turning while removing the nut, clamp the
worm between two pieces of wood or suitable soft jaws which will not mar
the worm, or use two wrenches to hold the tangs at the end of the splined
coupling. Note the markings on the end of the worm shaft and end of splined
coupling, as the coupling must be replaced on the shaft in the identical posi-
tion from which it was removed.
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MAINTENANCE SECTION 71

CYLINDER HEAD, VALVES, AND INJECTOR TUBING
ON CYLINDER HEAD—{Cont'd)

Replacing Cylinder Head

1. Clean all surfaces on top of engine block carefully and apply some
No. 2 Permatex at the outer edges of the joint between the bell-housing and
the engine block.

2. Clean the head gasket and replace exactly as it was before being
taken off.

3. Lift the head on to engine and lower carefully. Tufn worm so that
tang of coupling will enter slot as head is being lowered. This coupling can
be put together in either position.

4. Tighten all cylinder head nuts on tie bolts and cylinder head studs
securely as they cannot be drawn down after camshaft housing is in place.

Yalve Adjustment

The Murphy Diesel engine has four valves per cylinder, which are oper-
ated by over-head camshafts. The operations of checking clearances and
adjusting each 1000 hours are easy, on account of the unusual accessibility.

To adjust valve clearances, remove only the injector from the cylinder
on which the valves are to be adjusted, as explained under “Injectors.”
Turn the engine so that the high point or nose of the cams points up, away
from the valves that are to be adjusted. Set the control lever in the Diesel
running position. Loosen the lock nut, and with a screw driver adjust the
clearance between cam and rocker arm from .012 to 015 inches, and securely
tighten the lock nut. Use feeler gauges furnished in the tool kit. The clear-
ance should again be checked, after tightening the lock nut. Adjust all the
valves of one cylinder, replacing the injector before proceeding with the
next cylinder. -

When the valves are adjusted, it is highly important that only the injec-
tor be removed from the cylinder on which the valves are to be adjusted,
and all other injectors tightened down. If an attempt is made to adjust the
valves with all the injectors out, when they are replaced and tightened down,
the valve clearance will be reduced below the minimum for proper opera--
tion because of the force of the heavy springs in the injectors seating the
camshaft in its bearings. : :

The control lever must be placed in the Diesel operating position when
checking clearance and adjusting valves, as the intake valves are held off
their seats when the lever is located in the upper position to relieve the high
compression for easy turning, and must be returned to the Diesel running
position when checking clearance and adjusting valves.

Grinding Valves

It is seldom, if ever, necessary to grind the valves except at the time
the engine receives a major overhaul, because of the high amount of alloy
in the steel from which the valves and valve seat inserts are made, the seats
will show a spotted appearance which indicates good seating and that the
valves are holding properly. These spots are not pits as indicated in other
.valves and do no harm.
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72 MAINTENANCE SECTION

CYLINDER HEAD, VALVES, AND INJECTOR TUBING
ON CYLINDER HEAD—(Cont'd)

Grinding Valves—(Cont#'d)
1. Remove camshaft housing and cylinder head.

2. Remove fuel tubing and tappet guide assemblies from the cylinder
head. Note markings on tappet guides as they must be replaced in the same
position and order as removed. Lay cylinder head on its side.

3. To compress valve springs so that valve spring keepers may be re-
moved, use the two cast iron plates and long bolt furnished in the tool kit.
Place plain plate on heads of four valves and notched plate on top of the
valve spring seats, and draw together with bolt to compress springs.

4. Mark valves so they may be replaced exactly as removed. The
exhaust valves have thick heads and the inlet valves have thinner heads.
Take care to see that valves are replaced in their correct position.

5. Clean carbon from valves, valve guides and inside of ports.

6. If ridge appears on face of valve and valve seat, remove ridge on
valve by refacing and reseat valve insert with suitable cutter.

7. A fine grinding compound and the grinding tool found in the tool
kit should be used when grinding valves. Place a light spring on the valve
stem under the head to unseat valve during grinding operation, rotating
valve only a short arc at a time.

8. Wash all parts thoroughly and apply a small amount of light oil
to the valve stems before inserting into the guides. Always replace the wire
snap ring retainers to prevent the valves from falling into the cylinders
in case of valve spring breakage. When assembling the locks, be sure they
seat properly around the valve stems and in the spring washers. Assemble
tappet guides and fuel tubing to cylinder head, making sure tappet guides
are in the same position and order as when removed. Check tubing and con-
nections for leaks as described under “Testing for Fuel Leaks of Injector
Connections and Tubing on Cylinder Head.”

9. Replace cylinder head and camshaft housing.

10. Adjust valve clearance from .012 to .015 inches as previously explained.
After a few hours of operation, tighten up nuts on top of camshaft housing
and recheck valves for clearance.
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80 MAINTENANCE SECTION

MAIN BEARINGS AND CRANKSHAFT—(Con#'d)

Crankshaft Front Oil Seal

A leather type seal prevents oil from leaking out along the front end
of the crankshaft. This seal is pressed into the front support casting and
rides on the hub of the crankshaft pulley.

To install a new seal remove the radiator and crankshaft pulley. Then
split the old seal with a chisel to remove. Coat the outside of the new seal
with Permatex No. 2 and install with the wiping edge of the leather seal
pointing toward the engine. Use a hollow tube or piece of pipe with an out-
side diameter slightly smaller than the outside of the seal when driving
in a new seal.

Crankshaft Replacement

1. Remove air cleaner, injectors, radiator, flywheel and filters.

2. Unscrew connecting rod nuts a turn or two.

3. Turn engine upside down with camshaft housing resting on wood
blocking.

4. Remove all parts on the front end and rear end of the crankshaft,
including flywheel housing and bevel gear.

5. Unbolt oil sump.

6. Take off the connecting rod bearing caps and push the pistons down
into the ends of the cylinders.

7. Pry the main bearing caps up with a small bar placed on the side
of the cap and remove the crankshaft.

8. Turn the pinion shaft so that the marks on the camshafts line up
with the marks on the camshaft thrust collars.

9. After the crankshaft has been put in place, assemble the rear main
bearing cap and check to see that there is at least .006” end play.

10. With the engine inverted, the lower main and connecting rod bear-
ing shells will have a tendency to drop out of the caps when being put into
place. Do not lay the shell on the crankshaft and then try to install the cap
as the locating projection on the shell is not likely to enter into the milled
slot in the cap. The correct method is to coat the cap with a heavy oil to
hold the shell in place when the cap is carefully placed over the studs. The
caps should be drawn down evenly with nuts, checking occasionally to see
that the shell is still in place in the cap. Do not drive on the caps as the
shells will fall out and necessitates removing the caps. After the main bearings
are in place, but before the connecting rod bearings are installed, see that
the crankshaft is perfectly free and can be turned easily by hand. Crank-
shaft main bearings must have a minimum clearance of .008” and the crank-
shaft a minimum end play of .004”. Read “Removing and Replacing Main
Bearing Shells,” this section and “Replacing Rod Bearings” Section.

11. Replace flywheel housing. Assemble the bevel gear and flywheel
with crankshaft as outlined under “Bevel Gear Adjustment,” before the con-
necting rods are attached to the crankshaft. Check the location of the bevel
gear on the crankshaft by inserting a flywheel capscrew in the offset hole of
the bevel gear and crankshaft flange, and at the same time see that the teeth
on the crankshaft gear and pinion gear are in mesh in accordance with the
markings on the ends of the teeth, to assure correct timing of the valves.

12. Replace the front engine support, and other parts on front end of
crankshaft,

13. When replacing oil sump, be careful to avoid damaging the cork oil
seals at the front and rear of sump. Use Permatex No. 2 where the oil sump
gaskets touch these cork strips.

14. Turn engine right side up and complete assembly.
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SUPERCHARGER

The supercharger on the right hand forward side of the engine is driven
by 5 “B” section belts. The blower proper is mounted on an air intake hous-
ing casting which in turn is mounted on adapter plate replacing the two
handhole covers for cylinders 1 and 2. Large studs are carried in this adapter
plate and by means of nuts inside and outside of this receiver casting the
supercharger unit is moved to and from the crankshaft to take care of belt
adjustment.

The normal flow of the air is from the air cleaner through the appropriate
piping and hose connections through the air receiver, then out through the
blower and from there to the intake manifold.

The blower proper consists of two three lobe rotors which are held in
correct timing relationship with each other by means of gears attached to
these shafts on the drive end of the unit. The rotors are supported on the
idle end by means of roller bearings which are packed in grease and which
will require infrequent replacement of this lubricant. On the drive end, the
lubrication is by means of engine oil poured in the small breather cover on
the top of the unit, until the amount of oil in this gear case leaves an over-
flow plug or cock which is located on the lower side of the housing. Little
oil is required, but the small amount which is, is very necessary as these gears
and bearings turn at rather high speeds. Little servicing can be done with
these outside of the replacement of bearings or gears (See Figure 31).

If dust is permitted to pass through these with the very small clearances
between the aluminum rotors and the iron housing, gauling and complete
destruction of the unit usually results.

The roller bearings supporting the idle end of these shafts are accessible
through the bearing cover plates on the end where the lubricant can be
washed out and the bearings inspected. After which they should be repacked
with a suitable ball bearing lubricant.

The drive end of these blowers is held in place by means of a number of
long capscrews projecting through the end and into the housing. Before re-
moving this housing it is necessary to remove the driving sheave together
with the hub provided for that purpose which is keyed to the shaft and re-
tained by means of a nut. A leather seal runs on the outside of this hub so
care should be taken to retain this smooth and polished surface necessary
for the life of these leather seals. The housing can now be removed from the
blower which will expose the two gears which act as timing and power trans-
nlllissiot:i. The double row ball bearings support and locate thé rotors at
this end.

Inside of the ball bearings are leather seals with the lap turned to the
rotors. This apparently reverse application is required because of the air
pressure built up inside of the blower which would force the lubricant out of
the bearings and the gears.

If gears are ever to be removed from the rotor always mark both the
gears and the shafts so that they can be reassembled in exactly the same re-
lationship, as the timing between the lobe rotors has a very marked effect
on the air delivery from this unit.
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MOUNTING OF GENERATOR TO ENGINE—(Cont'd)

Disassembly of Generator—(Con#'d)

to take up the air gap space and be supported by direct contact between the
outside diameter of the rotor and the pole shoes. The other end of the rotor
shaft is supported on a ball bearing which permits a small amount of end-
wise movement to eliminate the fight between the bearings, if they are not
in perfect adjustment. Be careful to retain the spacers and shimming placed
under the generator feet in the exact amounts as they are removed. In this
way you can avoid the line-up adjustment necessary to arrive at the correct
amount of spacers and shims to use. For actual servicing of the generator
see “Generator Section.” For servicing the engine, see “Engine Section.”

Re-Assembly, Generator to Engine

To replace the generator on the engine make it a single rigid unit place
the 14” thick spacer blocks under the two front feet of the generator, that is,
the two toward the engine, together with approximately the same amount
under the two rear feet. This will enable you to hold the generator close to
level so the piloted flanges can be entered. The first part to enter must be
the disc side of the coupling spider into its counterbore in the engine. If a
little care is taken to have the capscrew holes in the disc properly register
with the tapped holes in the flywheel, considerable trouble will be avoided.
It will probably be necessary in doing this to use suitable bars or wooden
timbers projecting through the generator frame to raise the front end of the
rotor by the amount of the air gap necessary between the rotor and the pole
shoes. Replace and tighten the capscrews. If the lockwashers under these
screws show any signs of failure, replace them with new. After the coupling
is suitably fastened to the flywheel, the flanges and counterbore of generator
and flywheel housing must be brought into correct registry to permit them
to enter and the screws to be started. It is at this point that you will find
it necessary to raise and lower by very small amounts, the entire rear end
of the engine which should be supported by jacks. These two joints will
enter easily if properly aligned. If they are not aligned, no amount of forcing
will accomplish the purpose. Tighten up all the screws fastening both of
these joints. Should, for any reason, capscrews or lockwashers be dropped
in the inside of the flywheel housing in either assembly or dis-assembly oper-
ations, they must be removed before the engine is started to eliminate a pos-
sible chance of wrecking the complete unit. Replace the band which covers
the opening in the frame being careful to place the perforated opening por-
tion on the bottom to maintain the drip-proof construction which has been
designed. -

In case the shims which are normally used under the rear generator feet
have been lost or mixed up, proceed as follows: After the joint between the
unit has been effected and the strain is taken from the jacks supporting the
rear end of the engine, the entire weight of the unit is borne by the front feet
resting on solid blocks. Check the rear feet with shims to raise the small
round spacers to the necessary height so the load is carried uniformly over
the 4 feet. This is done first by rough measurement and then using small
amounts of shims added to the proper feet so all of the shims are tight merely
by the weight of the generator resting on them. Then replace the capscrews
and lockwaihers which fasten the generator solidly to the base.
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ADJUSTMENT FOR CLEARANCES OF VARIOUS PARTS

The clearances for the proper fits on various engine parts are shown
below. It is important that these figures be followed when assembling and
adjusting the engine. Bearings will burn out if the clearances as given below
are not provided as copper lead precision bearings expand more from heat

than other types.

All dimensions are in inches.

1. Bevel gear and pinion (Backlash) ..................... 7004 to .006
2. Bevel pinion end play ......... .. ... i, 004 to .006
3. Bevel pinion bearing ............. ..., .0025 to .004
4. Intake and exhaust valve clearance ...............0.. .I. . 012 to .015
5. Valve stem clearance in guide ........................ .003 to .004
6. Oil pump gears end play ........ .. ... ... . ... 004 to .008
7. Connecting rod bearing—Not under ................... .006

8. Crankshaft main bearing—Not under ................. .008

9. Crankshaft end play .......... ... i, 004 to .007
10. Camshaft bearings—Not under ....................... .008

11. Camshaft end play ............ . i i.. .003 to .005
12. Piston ring gap (end clearance) ...................... 015 to.020
13. Piston clearance in liner (bottom of Skirt)............ .006 to .007
14. Piston pin clearance in connecting rod ................ 002 to .005
15. Piston pin in piston ..........cooviiiiiiiiiiiii.. 0015 to .0023
16. Rocker shaft in rocker arm .......................... 002 to .004
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SYNCHRONOUS GENERATOR "A"

Two types of Generators are covered by this manual. This section of
instructions refers only to generators attached to engine Nos. shown on
page IV (Specification No. 299).

CONTENTS

Page
I GENERAL DESCRIPTION ...... .. i, 87 to 90
Synchronous Generator ................ciiuiiiiiinnnnanaannn.. 87
Electrical Rating ....... ... . oo 87
Temperature Rating ......... ... ..ot innn.. 87
Mechanical Construction ..............ciiiiiiiiineinnenn.. 88
Manufacturer’s Identification ..............c.ciiiiiiiinn.. 88
Exciter ... i, e e e e e 88, 89
Electrical Rating ........ ...t 89
Temperature Rating ............cciiiiiiiiiiiiinineeennn. 89
Mechanical Construction ...........c.coeuiiiiuieinneinnenn.. 89
Voltage Regulator ............ ... ... 89
Switch Cabinets ........... .ottt 9
II. OPERATING INSTRUCTIONS ... .. it 91 to 94
Installing ...t i i i i i e e 91
ConNectionS .. ...ttt et e 91
60 Cycle Operation ..........c...iiiiiininninernnenerenennnns 91
50 Cycle Operation ..........c..oiiiiriineinnneennnnnanenn. 91
Load Connections .............iiiiiiiiiiininneennnnnenn. 92
Before Starting .......... .ttt 92
Starting ...t e 92
Automatic Regulation .......... ... ... . .. . . . oL 92
Hand Regulation ........ ... ... ... . i iiiiiiiiinnn... 92
Low Voltage ...t 93
Generator . .........iiuiiii 93
Exciter ... e e 93
Voltage Regulator ....... ... .. i, 93

Operating Two Generators Connected Together (Parallel
Operation) ........iiiiiiiii i e 93, 94
[IT. MAINTENANCE .. ... e 95 to 108
Cleanliness ...........iiiiiiiiiii ittt 95
Generator ...ttt 95
Bearings ... 95
Lubrication ......... ... i 95
Removal ... .. 96
Collector Rings and Brushes ........................ .... 96, 97
CaltISE ittt e e e 97
Remedy ... 97
Field Poles ....... oot e 98, 99
Armature . ....oiii e 99
Replace Coils ... e 99
Replace Core and Coils ........ ..ot Lo, 100
Terminal Box ... .o i i i e 100

Google



86 SYNCHRONOUS GENERATOR '""A"’

CONTENTS
Page
IIT MAINTENANCE—(Cont’d)

EXCIter oottt e e e 100 to 104
Bearings ... e 100
Lubrication ........c.iiiiiii it i 100, 101
Removal ... 101
Sheave End ...... .. .. . i 101
Commutator ...... ...ttt e 102
Armature . .....iuitii it e et 102
Commutator and Brushes ......... ... ... .. ... ... ... 102, 103
Brushes ........ ... ... .ol e 103
Frame and Field ....... .. ... . .. . . 104
Voltage Regulator ............ ... ... i iiiiiiiin., 104 to 108
Polarity Reversing Switch ........ ... ... oot 104
Regulator Contacts ......... ..ottt 104
Care ottt e e e 104
Replacement ......... ... . ... i il 104, 105
Working on Contacts with Generator in Service ...... e 105
Air-Gap between Vibrator and Core of Regulator ........... 106
Troubles and Their Elimination ........................... 106
Voltage Will Not Build Up ........ ...t 106
Voltage Regulator Does Not Control the Voltage at All ...106
Voltage Becomes Erratic ............oiiiiiiiiiiiiiann, 107
Voltage Sensitivity is Poor .......... ..., 107

Voltage Droops Excessively with Increase in Generator
Load ... e e 107
Contacts Sparks Too Much ............. ...t .. e 108
Cross Current Compensation ...........ccoveiieveniinennnn. 108

Google



SYNCHRONOUS GENERATOR '"'A"’ ' 87

GENERAL DESCRIPTION
SYNCHRONOUS GENERATOR

Function of the Synchronous Generator

The synchronous generator .(Fig. 1) is a device to convert mechanical
power to electrical power. Mechanical power is transmitted from the diesel
engine shaft extension (Fig. MD) through a flexible coupling (Fig. 8) and
thus to the generator shaft (EM-518013, Fig. 11); and the electrical power
output is obtained by simply making connections to the lead terminals, T1,
T2, T3, (see Fig. 3).

Here—briefly—is how the mechanical power is converted to electrical
power. The rotor (EM-518022, Fig. 8) turns with the generator shaft. Thus
the field poles (EM-518081, Fig. 11) revolve within the armature (Fig. 15)
and move past the armature coils (EM-518009, Fig. 13). At the same time
current from the belted exciter (described in the following section) flows
through the generator field coils making each of the field poles a strong
magnet. The action of the revolving magnet generates an electrical voltage
and current in the armature coils.

Electrical Rating

The generator is designed so that it can be operated to give either a 60
or 50 cycle output as follows:
60 Cycle Output—1200 RPM
132.5 Kva (kilovolt amperes)
106 Kw (kilowatts)
60  Cycles per second
80% Power factor
2207127  Volts
348  Amperes full load per terminal
3  phase
50 Cycle Output—1000 RPM
1187 Kva (kilovolt amperes)
95 Kw (kilowatts)
50  Cycles per second
80% Power factor
400/230  Volts
171.5 Amperes full load per terminal
3  phase

~ Complete instructions for changing over from 60 to 50 cycle operation or
vice versa are given on Page 6-7.

Temperature Rating

When operated at full load continuously the generator field poles (EM-
518081, Fig. 11) will have a maximum temperature rise that will not exceed
50° C. §122° F.) above the ambient temperature (temperature of the surround-
ing air).

The armature core and coils (EM-518002, Fig. 15) will have a maximum
temperature rise that will not exceed 40° C. (104° F.) above the ambient
temperature.

When operated at 259, overload for 2 hours the field will have a tempera-
ture rise that will not exceed 65° C. (149° F.) and the armature a temperature
rise of 55° C. (131° F.) above the ambient temperature.
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Mechanical Construction

The generator is of drip proof construction, self ventilated, complete with
single ball bearing, special terminal box, and screen covers over the openings
at the bottom (to prevent entrance of rodents and large insects). The genera-
tor is coupled directly to the diesel engine through a flexible coupling. See
Figures 1, 8, 9, 11-18 inclusive.

Manufacturer's Identification

Identification of the generators to the Manufacturer is as follows:

Production number ..66122 |
Serial numbers ...... 84532-84611

EXCITER

The direct current generator which provides the direct current for the
synchronous generator field coils of the synchronous generator is called the
exciter (Fig. 2). Like the synchronous generator it is capable of converting
mechanical power to electrical power. The belt drive illustrated in Fig. 8
transmits mechanical power to the exciter from the generator shaft but since
that shaft gets its mechanical power from the diesel engine, it is apparent that
the engine furnishes mechanical power not only for the synchronous generator,
but also for the exciter.

The exciter also has field poles and an armature core, but unlike the
synchronous generator the exciter field poles are stationary and the exciter
armature rotates. This can be clearly seen by comparing Fig. 19 showing the
exciter parts with Figs. 11 and 12 on the synchronous generators.

The exciter armature (EM-518101, Fig. 19) rotates in the stationary
magnetic field set up by field coils mounted on the field frame (EM-518108,
Fig. 19) inducing a voltage in the armature coils. Although the voltage in-
duced in each individual coil is an alternating current voltage, these coils are
connected to the commutator (EM-518118, Fig. 19) in such a way that there
is a direct current voltage at the carbon brushes, to which the armature leads

(EM-518136, Fig. 19) are connected.

The voltage at the exciter brushes and consequently the voltage on the
exciter armature leads is increased by increasing the current in the field coils
and ‘consequently increasing the strength of the magnetic field.

To accomplish this for manual operation (when a voltage regulator is not
used) all of the exciter field poles are connected in series and one end of this
circuit is connected directly to one of the carbon brushes (EM-518129, Fig. 19)
while the other end is connected in series with exciter field rheostat (Fig. 2)
before eventually connecting to the other carbon brush.

So briefly, varying the resistance in the exciter field circuit increases or
decreases the voltage on the exciter armature leads. But since these leads
connect to the synchronous generator field coil circuit through the collector
rings (EM-518045, Fig. 9) and brush holders it is apparent that varying the
exciter field circuit resistance also controls the synchronous generator arma-
ture voltage.
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Electrical Rating

The exciter is designed to develop a full load electrical output as follows:
2 Kw (kilowatts)
125 Volts DC.
16 Amperes

Temperature Rating

The exciter will operate at full load continuously with a maximum tem-
perature rise at 40° C. (104° F.) above the ambient (surrounding air) tem-
perature. .

Mechanical Construction

The exciter is of drip proof construction, self ventilated, complete with
two ball bearings, screen covers over the opening at the bottom (to prevent
entrance of rodents or large insects). The exciter is mounted on top of the
generator frame and is driven by three “V” belts from a sheave mounted
on the generator shaft. (See Figures 1, 2, 8, and 19.) '

VOLTAGE REGULATOR

The voltage regulator (Fig. 2) will automatically adjust exciter field
circuit resistance as required to maintain a constant voltage at the terminals
of the synchronous generator. This eliminates the need for making continu-
ous adjustments to the setting of the exciter field rheostat. As illustrated, it
is furnished complete with an AC voltmeter to indicate whether voltage is
being properly maintained and with an AC ammeter to indicate how much
current the generator is delivering.

The voltage regulator regulates the voltage output of the synchronous
generator so that it will not vary, except momentarily, more than plus or
minus 2% of the rated voltage.

The coil of a relay (EM-25601, Fig. 21) which actuates a vibrating con-
tact, is connected across the generator terminals through a potential trans-
former. The voltage of the generator governs the magnitude of the vibrations
of the contact so that when the voltage is high the contact vibrates with a
shorter period of contact than when the voltage is low. The contact is con-
nected into the exciter shunt field circuit. Thus when the alternating current
output voltage of the generator is high, there is less contact of the vibrating
contacts resulting in a weakened exciter field. When voltage is low there is

more contact on the vibrating contacts resulting in a strengthened exciter
field.

The strength of the exciter field determines the output of the exciter
and the output of the exciter determines the strength of the rotating field of
the generator, thus the voltage output of the generator. The voltage of the
generator can be raised or lowered by changing the setting of the voltage
adjusting knob on the front of the voltage regulator.

The regulator is mounted with rubber mountings (No. EM-25603 & EM-
25604, Fig. 22) on the frame of the synchronous generator. These rubber
mountings prevent excess vibration of the regulator. The voltage and current
output of the generator can be read with the meters in the face of the voltage
regulator. An ammeter jack (No. EM-25613, Fig. 20) is provided with the regu-
lator to connect the ammeter into any one of the three phases of the generator.
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SWITCH CABINETS

A switch cabinet Fig. 5 or 6 is provided with each generator to connect
the synchronous generator output to the load. Each switch cabinet has two
air circuit breakers (No. EM-25671, Fig. 23), one to connect the generator to
the copper connections, called the bus (No. EM-25688, Fig. 24), and one to
connect the load to the bus. Each circuit breaker is provided with automatic
thermal overload trip attachments (No. EM-25672 A & B, Fig. 24) so that
if the current becomes too high the breaker will automatically open and
prevent damage to the equipment.

Some of the switch cabinets are provided with synchronous equipment
so that two or more generator units may be operated in parallel (i.e., con-
nected together so that the combined output of the two generators can be
used to serve a single load). Fig. 6 shows the appearance of the switch cabi-
nets having synchronizer equipment; Fig. 5 shows the appearance of those
that do not.

The frequency of the generated AC voltage is determined entirely by
the operating speed of the engine generator set. When the set is operating at
1200 rpm. the frequency is 60 cycles per second, while at 1000 rpm. the fre-
quency is 50 cycles. A frequency meter (No. EM-25677, Figs. 23 & 24) is pro-
vided on each cabinet so that the frequency of the generator output as well
as the operating speed can be checked when the generator is being operated
at either 60 or 50 cycle output.
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OPERATING INSTRUCTIONS
' INSTALLING

In general, the engine generator set should be installed on a level floor
or level ground in a clean, well-ventilated place, accessible for inspection and
care. The generator should be protected as much as possible from excessive
moisture, oil, dust and dirt. It should not be installed where inflammable
gases or combustible material may float in the air.

The engine generator set should be so placed that the meter side of the
voltage regulator is easily accessible for reading and adjustment.

CONNECTIONS

The terminal box of the generator (Figs. 3 & 4) provides for connec-
tions to operate at 220/127 volts, 60 cycles, 1200 rpm., or 400/230 volts, 50
cycles, 1000 rpm.

60 Cycle Operation

The proper terminal box connections for 400/230 volts, 60 cycle, 1200 rpm.
operatjon are shown in Fig. 3. The large connecting links are connected be-
tween terminals 5 & 4,4 & 6,6 & 0,8 & 2,7 & 1,9 & 3. The small connecting
link is connected between terminals C & B.

The air circuit breaker overload trip unit for 60 cycle, 220 volt operation
(EM-25672-B, Fig. 7 and 24) is identified with the number 350. This indicates
that the trip unit is for 350 amperes maximum operation.

Refer to Fig. 7 showing the method of removing and replacing a trip
unit. Remove the front of the switch cabinet and remove the cover of each
breaker (Item No. EM-25695). The six nuts (Item EM-25696) are then
removed and the six screws (Item EM-25697) are loosened. The remaining
screws on the top middle terminal (Item EM-25698) is loosened and the trip
unit can be removed by unhooking it from the tripping mechanism. When
placing a trip unit in the breaker make sure that the center screw at the top
of the trip unit is tight, engage the tripping mechanism and then replace the
screws (EM-25697) and the six nuts (EM-256514).

The 350 ampere trip unit must be placed in each breaker for 60 cycle
operation. .

The transfer switch (EM-25655, Figs. 23 & 24), located behind the front
cover of the cabinet, must be switched to the downward position for 60 cycle,
220 volt operation.

50 Cycle Operation

The proper terminal box connections for 220/127 volt, 50 cycle, 1000
rpm. operation are shown in Fig. 4. The large connecting links are connected
between terminals 5 & 8,4 & 7, 6 & 9. The small connecting link is connected
between terminals C & A.

The air circuit breaker trip unit for 50 cycle, 440 volt operation is identi-
fied with the number 175. This indicates that the trip unit is for 175 ampgres
maximum operation.

Refer to Fig. 7 showing the method of removing and replacing a trip
unit. The proper trip unit is installed as directed under 60 cycle operation.

The 175 ampere trip unit must be placed in each breaker for 50 cycle
operation.
~ The transfer switch (EM-25655, Figs. 23 & 24), located behind the front
cover of the cabinet, must be switched to the upward position for 50 cycle,
440 volt operation.
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Load Connections

After the terminal box and the breakers are set for the operation required,
connect terminals T1, T2, & T3 of the terminal box to terminals T1, T2 & T3
respectively of the generator circuit breaker of the control. Connect the load
leads to terminals L1, L2 & L3 of the load circuit breaker of the control.

Terminal TO of the terminal box is the neutral connection for use when
the load consists of a 4 wire system.

Ground the frame of the generator in accordance with general practice
of Army Engineers. The ground connection must be made with wire at
least the size of that used to connect to the load so that the ground connec-
tion will carry short circuit current in case the generator becomes grounded.

BEFORE STARTING

1. When starting up first time, remove the blue protective lacquer from
the generator collector rings, (EM-518045, Fig. 9) with alcohol or
equivalent. .

2. See that brushes on exciter commutator and generator field collector
rings make contact and are free to move in their holders (Figs. 9, 10
& 19 illustrate these parts).

3. Make sure all moving parts have sufficient clearance from stationary
parts and that no loose objects are lodged in the generator.

The ball bearing (EM-518053, Fig. 9) is properly packed with grease

before shipment so no attention is required.

STARTING

1. See that the generator breaker and the load breaker are open (in the
down position).

2. The synchronous generator output voltage may be controlled either
automatically with automatic voltage using the voltage regulator or,
by hand using the exciter rheostat.

(a) Automatic Regulation: Turn the exciter rheostat handle
Figure 2 all the way to the right (clockwise direction),
or to the punch mark (See Page 27, Par. 2). Turn the
“Hand-Auto” switch (EM-25622, Fig. 21), located under
the regulator cover, to the “Auto” position. The regula-
tor cover is removed by taking off the thumb nuts (EM-
25619, Fig. 20) at the top of the regulator.

(b) Hand Regulation: Turn the exciter rheostat handle all
the way to the right or clockwise direction, or to the
punch mark. Turn the “Hand-Auto” switch (EM-256022)
to the “Hand” position.

3. Start the engine and bring generator up to speed, check frequency
meter (No. EM-25677, Fig. 23).

4. See that the generator is operating at rated voltage, check voltmeter
(No. EM-25610, Fig. 21), and close generator breaker.

(a) If on automatic operation adjust the voltage regulator
adjusting knob so that the voltmeter registers proper
voltage.

(b) If on hand operation adjust the exciter field rheostat so
that the voltmeter registers proper voltage.

5. Make sure polarity reversing switch motor (EM-25602, Fig. 21) is
running. (See voltage regulator maintenance instructions, Page 23.)
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LOW VOLTAGE

The following conditions may prevent the generator from developing
normal voltage.

Generator

1. Speed may be below normal. Check with the frequency meter (EM-
25677, Fig. 23). If the speed is below normal the frequency meter will
show low frequency. '

2. Generator collector ring brushes (EM-518030, Fig. 10) may be mak-
ing poor contact. See instructions for maintenance of generator
brushes and collector rings, Page 14.

Exciter
1. Speed may be below normal. Check “V” belt drive (EM-518072, Fig.
8) for tightness. Belts should be just tight enough so that they do not
slip.
2. Commutator, after long use or exposure, may become rough and dirty,
or brushes may be excessively worn. See Fig. 19 and instructions for
maintenance of exciter commutator and brushes, Page 20.

3. If on hand operation, the exciter field rheostat (EM-25618, Fig. 8)
may not be turned all the way (counter clockwise) to the left.

4. Exciter field may lose residual magnetism. The field poles retain a
slight amount of magnetism while idle. If this magnetism is lost,
the exciter will not build up voltage. If all other efforts fail to correct
the difficulty, connect a battery across F1 & F2 of the terminal block
(EM-25703) in the terminal box (See Fig. 18). If, after building up
voltage, the ammeter indicates in reverse, shut down and reverse the
connections F1 & F2.

Voltage Regulator

1. Voltage may require adjustment with Voltage Adjusting Knob (EM-
25641, Fig. 21).

2. Contacts of regulator may need attention: See maintenance instruc-
tions on voltage regulator contacts, Page 24.

3. Polarity of the connections from the exciter may be reversed. Reverse
the connections at F1 & F2 on the terminal block (EM-25703, Fig.
18).

4. Voltmeter or ammeter may read incorrectly. Voltage may be higher
than indicated or current may be higher than indicated. Check with
‘ another voltmeter or ammeter.

OPERATING TWO GENERATORS CONNECTED TOGETHER
(PARALLEL OPERATION)

1. Before connecting the synchronous generator to be operated in paral-
lel with others for the first time, check phase rotation to see that it is
the same as that of the other generator on the power system with
which it is to be paralleled. One method of checking phase rotation is
to connect a three-phase induction motor first to one generator, then
to the other generator, making sure that the motor is connected to the
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OPERATING TWO GENERATORS CONNECTED TOGETHER
(PARALLEL OPERATION) — (Cont'd)

correct corresponding phases. That is, tag the 3 leads of the motor
to correspond with the marking on the terminals of the generators or
power systems to be paralleled When rotation of the motor is in the
same direction for all generators, the phase rotations of the generators
are the same. If rotation of the induction motor is opposite for the
incoming generator than for the other generator, reverse any two
of the three power terminals (i.e. not the neutral where neutral lead
is used) of the generator and check again with motor until correct
phase rotation is indicated.

2. Remove the covers on the sides of each of the generator switch cabi-
nets, at least one of which is furnished with synchronizing equipment
illustrated in Fig. 6 and connect the three bus lines together. These
connections should not be made when the bus is connected to an
operating generator (operator may suffer severe shock). If generator
is running, open the generator breaker (Figs. 5 & 6) before connect-
ing buses.

3. See instructions for starting generator on Page 8 and start up the
generator whose switch cabinet does not have synchronizing equip-
ment Fig. 5 (if both have synchronizing equipment, start up either
one). Close the generator breaker so that the gencrator voltage is
transmitted to the bus connections. -

4. Start up the generator whose switch cabinet has synchronizing
equipment Fig. 6 and bring it up to proper speed as indicated by the
frequency meter (Fig. 6).

5. Turn the synchronizing lamp switch (Fig. 6) to the “ON” position.

6. The synchronizing lamp will flicker until the two generators are
very close to the same speed or in other words, close to synchronism.
As the generators approach synchronism the fluctuations of the lamp
will become slower. When the fluctuations are very slow, about one
fluctuation every two or three seconds, the breaker of the incoming
generator may be closed when the light is dark, thus paralleling the
generators If the incoming generator is thrown on the line when the
light is not dark, electrical disturbances will cause severe mechanical
stresses which may result in misalignment of the engine and gen-
erator.

The governors of engines whose generators operate in parallel determine
how much kilowatt load each generator carries. If governors are not set for
the same speed and adjusted for the same droop in speed from no load to
full load then they do not divide the kilowatt load proportionally. It some-
times happens that one engine will actually drive another through the gen-
erator, one generator acting as a motor. At such times the generator currents
are high, totalling much more than the load. In such a case adjust the gov-
ernor of the machine carrying the least current so as to increase its speed,
until the sum of the currents of the generators is at minimum. The best check
on whether engines are carrying their proper loads is by their indicating de-
vices, or the exhaust of the diesel engine. (Refer to Maintenance, Voltage
“agulator, Cross Current Compensation, Page 29.)
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MAINTENANCE

To insure the best operation, make a systematic inspection of the gen-
erator, and its associated equipment once each 256 hours, giving special
attention to the following points.

CLEANLINESS

See that both the interior and exterior of the generator, exciter, voltage
regulator and control panel are kept free from an accumulation of dust, dirt,
oil or water, and particularly metallic particles.

Blow out the generator and exciter each 1,024 hours by directing a stream
of air through each unit lengthwise. The amount of cleaning necessary will
depend on the service conditions under which the generator operates. When
using air for blowing out, do not use excessive pressure, as it will curl up
edges of insulation on windings.

GENERATOR
Bearings

(See Figures 8 & 9 for illustrations of the parts mentioned):

Lubrication

The generator ball bearing (No. EM-518053) shown in Fig. 9 is an
SKF ball bearing No. 6314. The bearing housing (EM-518057) is packed
with 3 ozs. of high grade neutral grease, Army Classification WB-2.

The bearing housing should be flushed out with flushing oil and refilled
with new grease every 1,024 hours. Every 4,096 hours disassemble, remove
bearing (see following) clean, inspect, repack and replace. To obtain the
best efficiency fill the housing 1/3 to 2/3 full. The housing will hold approx-
imately 6 oz. of grease, but it should never be filled more than 2/3 full.

The greasing plug (EM-518049-67-68) shown in Fig. 8 is accessible
through the hand hole (EM-518066) in the front “V” belt guard (EM-518071).
The drain plug (EM-518049-50-51) extends below the front ‘“V” belt guard.

Bearing temperature rise above the ambient (surrounding air) tempera-
ture should not be more than 40 deg. C. (104 deg. F.). The temperature rise
should be checked occasionally. A bearing may run hot for the following
reasons:

Contamination of grease.

Insufficient amount of grease.

Too much grease which causes excessive heating due to churning.
Grease too stiff preventing free action in bearing.

Excessive thrust due to misalignment or excessive imposed loads.
Pounding caused by bearing being loose on shaft or balls being worn
(detectable by noise.)

Actual bearing failure caused by broken ball case or flat balls (de-
tectable by noise.)

8. Heat from external source causing high bearing temperatures.

Causes in Items 1, 2, 3, & 4 can be prevented by properly following lu-
brication instructions on Page 12,

The difficulty in Item 5 could be caused by a misalignment coupling or
sprung stator frame. Do not exert excessive pressure on one end of frame
to make it fit onto the engine bedplate.

Difficulties in Items 6 & 7 should be remedied by replacing the bearing.
Before attempting to replace the bearing, determine the underlying cause
and take steps to prevent a recurrence.
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Removal of Generator Bearing
(See Figures 8 & 9):

1. Remove front “V” belt guard (EM-518071) by removing four bolts
(EM-518052).

2. Loosen “V” belts (EM-518072) by loosening the bolt (EM-518069)
holding the rear “V” belt guard (EM-518070) and lowering the four
bottom jamb nuts on the exciter mounting studs (EM-518074). Re-
move the “V” belts.

3. Loosen the set screw in the exciter sheave (EM-518077) and remove
that sheave.

4. Remove back “V” belt guard (EM-518070) by removing bolts (EM-
518069 and EM-518052).

5. Remove screw (EM-518060) and retaining washer (EM-518061) at
the end of shaft, loosen set screw (EM- 518076) in hub of drive sheave
(EM-518064) and pull the sheave off.

6. Remove the greasing and draining plugs (EM -518049-67-68 and EM-
518049-50-51).

7. Remove the 4 bearing housing bolts (EM-518058) and 6 bearing
bracket bolts (EM-518048), loosen the field leads (EM-518025) and
remove the bearing bracket (EM-518047).

8. Remove the sheave spacer (EM-518059) by sliding it off the shaft.

9. Remove the four bearing housing cap screws (EM-516056) and remove
the bearing cap (EM-518054).

10. Apply pressure to the inner race of the bearing (EM-518053) only,
until the bearing comes off shaft. A steady pressure should be applied
if possible rather than pouding by means of hammerblow. But if a
hammer is the only available tool, the blows should be transmltted by
means of a wooden or fibre block

11. Put on the new bedring with steady pressure on the inner race of the
bearing only. Before replacing the bearing cap wash it out with a
flushing oil. After the housing is mounted make sure all screws and
plugs are securely screwed in place.

To reassemble, follow back through the steps of disassembly. .

Collector Rings and Brushes

(See Figures 9 & 10 for illustration, etc.):

The collector rings (EM-518045) are made of cast brass and are bolted
(EM-518046) to a bakelite sleeve (EM-518044) which fits over the shaft and
is secured with a socket head set screw (EM-518043). These rings are con-
nected to the generator field coils and collect the direct current output of
the exciter through carbon brushes (EM-518030) which are mounted in the
brush holder as shown in Fig. 10. If the direct current of the exciter does not
reach the generator field coils the generator will not generate electricity.

To reach the brushes and collector rings for servicing it is necessary to
remove the bolts (EM-518052) holding on the front “V” belt guard and
remove the guard (EM-518071). The brushes and rings can be reached through
the openings in the bearing bracket.
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Collector Rings and Brushes — (Cont'd)

Improper functioning of the collector ring and brushes is indicated by
sparking. Sparking may be caused by one of the following conditions and
may be remedied as indicated: '

CAUSE REMEDY
1. Collector rings not running 1. Turn rings concentric to shaft
concentric with shaft’ and surface polish with a com-

mutator grinding stone or sand-
paper. (DO NOT USE EMERY

CLOTH).
2. Collector ring surface rough 2. Turn rings or polish with a com-
or pitted. mutator grinding stone or sand-

paper depending on roughness.
This roughness is usually due to
prolonged sparking.

3. Brushes tight in brush hold- 3. Remove brush by lifting spring
ers. and clean the holder socket.
Check the brush for high spots.

Clean off larger spots with sand-

paper.
4. Oil on surface of collector 4. Correct oil leakage and wipe off
rings. surface of rings and brushes.
5. Vibration of brush holder 5. Tighten brush holder stud (EM-
stud. 518034) which is mounted in the

bearing housing cap and fast-
ened with a jamb nut. Also
tighten the screw (EM-518033)
which holds the brush holder on
the stud.

If it is necessary to remove the collector rings for turning or replacement
proceed as follows:

1. Remove the bearing (EM-518053) by proceeding as described in
detail on Page 13.

2. Remove the brush holders (EM-518031) by disconnecting field leads
(EM-518025) and loosening screw (EM-518033) which holds the brush
holder to the stud.

When installing new brushes, the ends of brushes should be ground to
fit curvature of collector ring. This can be done by putting a piece of sand-
paper on the surface of collector rings with rough side against the brush.
While the brush is pressed against sandpaper, move sandpaper in direction
of rotation of rings and repeat this motion until brush fits curvature of rings.

<0 (GO gle
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Field Poles

(See Figures 8 & 11):

Field poles (EM-518081) are made up of copper wire wound coils wound
on a laminated steel pole after the pole is properly insulated. Damage which
breaks the wire on a field pole or the connections between poles and the col-
lector rings will make operation impossible.

If it is necessary to replace a field pole proceed as follows:

1.

w N

8.
9.

10

11.

12.

13.

Remove the generator from the engine and base by removing bolts
holding flexible coupling to engine flywheel and also the bolts holding
generator to the base.

Press off the flexible coupling (MD-6111-A).

Remove 6 bolts (EM-518007) and remove coupling end baffle (EM-
518008).

Carry out operations No. 1 to No. 9 inclusive as outlined on Pages 13
and 14 under the heading “Removal of Generator Bearings.”

Place a pipe (at least 6 ft. long), with an inside diameter slightly
larger than the coupling end shaft diameter, over the coupling end
shaft extension. Place the lifting rope or chain of a hoist around the
pipe as close to the rotor as possible and lift until hoist supports the
end of the rotor. Apply downward pressure on the free end of the pipe
until the rotor is completely supported by the hoist. Maintain the
downward pressure on the pipe and pull the rotor out of the stator.
If there is no pipe available, lift the shaft extension end as high as
possible and slide a sheet of tin between the rotor and stator and
remove the rotor by sliding it out of the stator.

Apply an even pressure around the inner race of the bearing or pound
with hammer transmitting the blows by means of a wooden or fibre
block and thus remove the bearing.

Remove bearing housing cap (EM-518054) and the brush holders
(EM-518031).

Loosen the set screw (EM-518043) and remove the collector ring
assembly (EM-518045).

Remove blower bolts (EM-518011) and remove both blowers (EM-
518010). '

. Disassemble the damper winding by either of the following methods:

(a) Dirill out iron rivet (EM-518084) holding end seg-
ments (EM-518041) of the pole which is to be
removed.
Heat up the phos. copper weld between the end
segments to at least 1300° F. so the phos. copper
melts. Both ends of both end segments must be
loosened.
(b)  Saw the weld and rivet by sawing along the welded
portion of the segments.
Disconnect the connections to the field winding from adjacent pole
winding.
Drive out the pole pin (EM-518083, Fig. 11) with a rod of slightly
smaller diameter than the pole pin.
Remove the pole, in the direction which allows free movement of the
end segments, by hammer blows transmitted by a wooden or fibre
block against the lower part of the pole. Do not pound on the wind-
ings unless you know they are damaged beyond repair.
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Field Poles — (Con#'d)

14. Put on a spare pole by reversing the above procedure. Make sure the
spare pole has the ends of the windings brought out at the same place
as those on the pole which was removed. Each pole is connected so
that the field current flows opposite to that in the adjacent pole. The
pole shims (EM-518082) consist of one piece of 18 gage and 1 piece
of 29 gage steel sheet.

15. The overlapping portion of the end ring segments must be thoroughly
cleaned. Place a small piece of phos-copper between the overlapping
portions, drill and rivet, and (a) complete the connection with a
phos-copper weld to insure a perfect electrical connection or (b) bolt
tightly together.

Armature

(See Figures 12 thru 15):

The armature core (EM-518003, Fig. 12) is made up of sheet steel
punchings held together with steel straps and provides 72 slots for the arma-
ture coils (EM-518009, Fig. 13). Each slot is insulated (EM-518079) and
the coils inserted in the slots. The slot insulation is trimmed off, folded over
the top coil in the slot and wedges (EM-518078) are driven in the grooves
at 'the top of the slot. (See Fig. 13.)

Replace Coils

If the armature winding is damaged and it is necessary to replace one

or more of the armature coils proceed as follows:

1. Disassemble generator and remove rotor as directed on Page 15.

2. Refer to connection diagram A-613. Note that each coil is connected
either to each adjacent coil or to one adjacent coil and an armature
paralleling connection (EM-5180835, Fig. 14). Determine how the coil
to be removed is connected, cut away the insulation and unsolder
the connections.

3. Facing the core from the connection end of the coils, remove the
slot wedge from over the damaged coil and from the 10 or 11 slots
to the right of the damaged coil. Wedges can be removed with a tool
with saw like teeth as shown in sketch. Drive the teeth into the
wedge and then drive out the wedge.

4. Cut the lashings around the coils and lashing ring which hold these
coils which are to be removed.

5. Lift the top side of the coils in these slots with care so as to not
damage the insulation. On coming to the tenth slot the damaged coil
can be removed. It may be necessary to loosen a couple extra coils
in order to make room for removing the damaged coil

6. Place spare coil in the slot, replace all lifted coil sides, drive in slot
wedges (Fig. 13), connect coil per connection diagram A-613, insu-
late connections and replace lashings.

7. Assemble the generator by following back through the steps followed
in disassembling it, ,
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Replace Core and Coils

If the core becomes damaged and it is necessary to remove the core with
the coils proceed as follows:

1. Disassemble the generator and remove the rotor as directed on
Page 15.

2. Disconnect the armature leads (EM-518038, Fig. 17) from the ter-
minal box studs (EM-25690, Fig. 17) and pull the armature leads one
by one through the opening in the stator ring.

3. Place the stator so that it rests on end with the connection end up.

4. Remove the core pins (EM-518021, Fig. 15) from the bottom of the
ring by drilling them out.

5. Remove the lifting eyebolts (EM-518005) from the top of the bear-
ing bracket and place one on each side of the ring, screwing them
into the bearing bracket bolt holes. '

6. Apply considerable pressure on the core if necessary and lift the ring
by the eyebolts with a crane. The ring will slide off the core.

7. Drop the ring over a new core (Fig. 15), drive in core pins and re-
assemble the generator.

Terminal Box

(See Figures 8, 16, 17 & 18):

The terminal box (EM-25700, Fig. 8) is mounted, over the opening
through which the armature leads are brought out, at the side of the gener-
ator frame, with six bolts (EM-518056). The ends of the armature leads
(EM-518038) are punched out so they fit over the terminal studs (EM-25690)
and are fastened down with the jamb nuts.

To remove the terminal box, disconnect the armature leads, disconnect
the exciter and voltage regulator leads (EM-25710, Fig. 18) from the ter-
minal block (EM-25703), remove the six mounting bolts (EM-516056, Fig. 8)
and remove the complete terminal box.

EXCITER
(See Fig. 19)
Bearings

Lubrication

The exciter is a two bearing direct current generator. The sheave end
bearing is a SKF No. 305 ball bearing and the commutator end bearing is a
SKF No. 304 ball bearing. Plugs (EM-518089, Fig. 19) are provided in each
bearing housing for greasing the bearing and draining the housing.

The exciter is shipped with the bearing housings properly filled with
2 oz. of high grade neutral grease, Army Classification WB-2,

The bearing housing of each bearing should be flushed out with OE10
oil and refilled with new grease every 1,024 hours. Every 4,096 hours dis-
assemble, remove bearing (see following) clean, inspect, repack and replace.
When filling housing, fill 1/3 to 2/3 full to obtain best efficiency. The
housing will hold approximately 4 oz. of grease but should never be filled
more than two-thirds full. :
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EXCITER

Bearings Lubrication — [Cont#'d)

Bearing temperature rise above the ambient (surrounding air) temper-
ature should not be more than 35° C. (95° F.). Causes for high bearing
temperatures are as follows:

SN

7.

8.

Contamination of grease.
Ansufficient amount of grease.

"Too much grease which causes excessive heating due to churning.

Grease too stiff preventing free action in bearing.
Excessive thrus due to misalignment or excessive imposed leads.

Pounding caused by bearing being loose on shaft or balls being worn
detectable by noise.

Actual bearing failure caused by broken ball cage or flat balls
detectable by noise.

Heat from external source causing high bearing temperatures

Causes 1, 2, 3, and 4 can be prevented by properly following lubrication
instructions.

The difficulty in Item 5 is not very probable because the exciter is
mounted on an adjustable plate.

Difficulties 6 and 7 require a replacement bearing. Before replacing the
bearing, determine the underlying cause of the bearing failure and take
steps to prevent recurrence.

Removal

To remove the exciter bearings first drain the grease from the housmg,
refer to Figs. 8 and 19 and proceed as follows:

Sheave End Bearing

1.
2.

Remove front “V” belt guard (EM-518071).

Loosen “V” belts by loosening bolt (EM-518069) and the four bottom
jamb nuts on the exciter mounting studs (EM-518074). Remove “V”
belts (EM-518072).

Loosen set screw in exciter sheave and remove exciter sheave
(EM-518077).

Remove bolts (EM-518069 and EM-518062) and remove back “V”
belt guard (EM-518070).
Remove three bolts (EM-518088) holding bearing cap (EM-518094).

Remove four bolts (EM-518098) holding sheave end bearing bracket
and remove bracket (EM-518097).

Remove locknut (EM-518090) and lock washer (EM-518091). Some
units have a snap ring. Remove the snap ring by prying up a free
end with a screw driver.

Apply pressure to inner race only of bearing (unless bearing has

failed) and remove bearing. Pressure can best be applied against the
bearing housing cap to remove bearing.
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Commutator End Bearing

1. Remove two bolts (EM-518125) holding bearing cap (EM-518114).

2. Remove drip cover (EM-518116) and lift brush holder fingers (EM-
518134) and brushes (EM-518129) placing brush holder finger at
side of brush so the brushes will not slide in the holder (EM-518130).

3. Remove four bolts (EM-518098) holding the commutator end bear-
ing bracket (EM-518128) and remove bearing bracket.

4. Remove lock nut (EM-518122) and lock washer (EM-518121). Some
units have a snap ring. Remove the snap ring by prying up a free end
with a screw driver.

5. Apply pressure to inner race only of bearing (unless bearing has
failed) and remove bearing. Pressure can best be applied to the
bearing cap to remove bearing.

After replacing bearings, wash out bearing cap with flushing oil. Be sure
all screws are securely screwed in place when reassembling exciter.

Armature

The armature (EM-518101) is the rotating part of the exciter. If the
armature winding or core becomes damaged and it is necessary to replace
the armature proceed as follows:

Remove each bearing bracket as instructed above and lift the rotor
out of the frame. Place a new rotor in the stator and assemble by reversing
the disassembly procedure.

Commutator and Brushes

The exciter commutator (EM-518118) is made up of copper segments
insulated from each other with small mica segments. Each commutator cop-
per segment is connected to an armature coil. The electrical output of the
exciter 1s carried to the commutator where it is picked up by carbon brushes
which ride under pressure on the commutator. It is important to keep the
commutator surface clean so that good contact can be made with the car-
bon brushes.

Use no grease or lubricant on the brushes or on commutator. Keep the
mica segments undercut about 1/64 inch and keep the undercut slots clean.

The commutator surface should require only occasional cleaning under
normal conditions. Clean it with a piece of canvas or similar hard-woven
non-linting material. The canvas may be very slightly moistened with a
few drops of clean lubricating oil or kerosene for the first rubbing. Finish
with a piece of dry canvas.

A roughened commutator may need to be polished with a block of sand-
stone fitted to the curvature of the commutator. If this is not available,
sandpaper can be used by pressing it against the commutator with a block
of wood having the same curvature. All the brushes should be lifted and °
the commutator should be run at full speed while the polishing block is
moved slowly back and forth along the surface parallel to the shaft. All grit
should be carefully wiped off before the brushes are lowered. NEVER USE
EMERY OR CARBORUNDUM CLOTH on a commutator or brush.

Make sure that the brush yoke (EM-518127) is rigidly locked in its
proper position. Each machine has its brushes set, by very accurate methods,
on the test floor at the factory, and the brush yoke is locked and marked in
the proper position. Do not change this position. Interpole exciters do not
require and will not permit brush shifting for different loads.
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Commutator and Brushes — (Cont'd)

Under normal conditions of operation there should be no sparking at
the brushes. Injurious sparking should never be permitted to continue.
The causes of sparking are:

(a) Brushes not set at the proper place.

(b) Brushes not properly fitted to commutator.

(¢) Brushes not having proper pressure.

(d) Some brushes having excessive pressure thus taking more than

their share of the current.

(e) Brushes being burnt at contact surface due to excessive overloads.

(f) A rough commutator.

(g) A loose, high, or low commutator bar, or high mica.

(h) Dirty or oily commutator.

(i) A loose connection between the armature conductors and the com-

mutator bars, or an open circuit in the armature winding.

Overheating of the commutator may be caused by overloads, or excessive
brush pressure, or excessive sparking. Red hot brush tips may be caused by
particles of copper imbedded in the contact surface of the carbon. Such
particles should be removed, and the brush refitted with fine sandpaper.

Brushes

The brushes are mounted in brush holders (EM-518130) which clamps
(EM-518131) to a brush holder stud (EM-518119). The stud is mounted
on a brush yoke rocker (EM-518127) which clamps (EM-518126) to the bear-
ing housing of the commutator end bearing bracket.

If necessary to replace brushes, remove the drip covers (EM-518116) on
the bearing bracket thus giving access to the brushes. Disconnect the tails
of the brushes from the brush holder, lift the brush holder fingers and
remove the brushes.

After placing new brushes in the holders, carefully fit the rubbing or
contact surface of the brushes to the curvature of the commutator by means
of strips of flintpaper or sandpaper, first using No. 1 and then a finer grade,
such as No. OO. NEVER USE EMERY OR CARBORUNDUM CLOTH
OR PAPER. Cut the sandpaper into strips slightly wider than one brush.
Insert a strip under a brush with smooth side of paper next to commutator
and draw the strip back and forth around the commutator in the manner of
a slipping belt. The final sanding in of the brush should be made by drawing
the sandpaper under the brush in the direction of rotation of the commutator
and on the return stroke the brush should be lifted. This will prevent a
rounded brush which is caused by the brush being loose in the holder.

Blow out all carbon dust, wipe off the commutator, the connections
and the carbon brushes.

The brushes are so arranged that those on a positive stud are staggered
with relation to those on the opposite positive stud, and those on a negative
stud are staggered with relation to those on the other negative stud. This
arrangement must be maintained to avoid the wearing of ridges on the
commutator. The brush holder springs should be so adjusted that all brush-
es will have the same pressure. "About one and one-half pounds per square
inch of brush contact may be taken as a guide to the proper pressure.

Examine the contact that the brushes make after a short period of
operation and continue this inspection and fitting until a thoroughly good
contact of the full surface of the brush is obtained.
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Frame and Field

The exciter field coils (EM-518107) are mounted on poles (EM-518106)
which bolt (EM-518105) to the frame (EM-518108). To replace a field coil
it is necessary to remove the armature as directed above. Disconnect the coil
leads, remove pole bolts (EM-518105) and remove pole and coil. When
replacing spare coil make sure connections are made in same manner as
before. Each coil must be connected so that the current flows in direction
opposite to direction of current flow in adjacent pole.

Frame can be removed by removing the four exciter bolts (EM-518056,
Fig. 8) after removing other parts as directed.

VOLTAGE REGULATOR

All that is ordinarily required to keep the voltage regulator (EM-25600,
Fig. 20) in first class operating condition is to:
1. See that the Polarity Reversing Switch Motor (EM-25602, Fig. 21) is
in operation. This will insure maximum life of contacts.
2. Maintain the relay contacts. (EM-256135, Fig. 21) in good condition as
described in the following. ’

Polarity Reversing Switch

Polarity of the relay contacts of the Voltage Regulator is automatically
reversed regularly to insure even wear and maximum life of the relay con-
tacts (EM-25615). This is taken care of by means of the Automatic Polarity
‘Reversing Switch (EM-25602). See that the polarity reversing switch motor
is running at all times the Regulator is in operation. Disc seen through
window in front of Regulator indicates when motor is in operation.

Regulator Contacts

The Voltage Regulator is supplied with fine-grain tungsten contacts
(EM-25615). Sparking and excessive wear of the contacts is minimized by
means of spark-suppressor condensers (EM-25605). The contacts are, how-
ever, subject to wear in normal operation. Adjustment of voltage to com-
pensate for contact wear may be made by turning the Voltage-Adjusting
Knob (EM-25641) on the front of the Regulator case. This adjustment need
be made only occasionally.

Erratic voltage, or inability to maintain normal voltage may indicate
that the Regulator contacts need attention.

Care

If inspection shows that the contacts are quite pitted and there are sharp
points on the surface they can be smoothed to some extent by use of an auto-
mobile distributor contact file. It is better practice, however, to remove the
contacts and dress them down with a fine emery stone or a fine oil stone.
Do not grind any more than just enough to take off the main projections.

Replacement

Pitting or blackening of the contacts does not necessarily mean that they
need replacement. Smoothing the high spots as instructed in the previous
paragraph will put them in good condition.

THE CONTACTS ARE MADE BY WELDING A TUNGSTEN
DISC .040” THICK TO A PIECE OF STEEL OF THE SAME DIAM-
ETER. A LINE SHOWS WHERE THE WELD TOOK PLACE.

. CONTACTS NEED REPLACING ONLY WHEN THE BLUE
STEEL BACKING SHOWS THROUGH THE TUNGSTEN POINTS,
THAT IS, WHEN THE CONTACTS ARE WORN CLEAR THROUGH
TO THE STEEL BACKING.
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TUNG STEN POINT

STEEL BACKING

VIBRATING
CON TACT

STATION ARY
CONTACYT

Replacement — (Con#'d)

As soon as the tungsten tips of the contacts are worn through to the
steel backing, the contacts must be replaced.

To replace contacts, loosen the two bolts in the relay (EM-25601, Fig.
21) which hold the vibrator, and remove vibrator. Unscrew the stationary
contact and replace with a new one. Insert the new vibrator, line up the
contacts, tighten securely and adjust the air-gap as follows:

Insert the stationary contact and screw back as far as it will go if it is
new, or leave at the previous setting if only refaced. Then after inserting
the vibrator, back off the vibrator contact by means of the voltage adjusting
knob (EM-25641) until the voltage setting is normal—approximately three
turns past the point where the contacts first touch. With this contact pres-
sure adjust the air-gap between the core and vibrator to 1/32”. This adjust-
ment is made by turning the “Vibrator Reed Air-Gap Adjustment Screw”
(Fig. 21) after loosening the set screw. The air-gap adjustment is now as
close as is ever required.

Tungsten contacts must spark in order to operate well. For this reason
sparking of the contacts of the voltage regulator has not been eliminated
but has been reduced to a safe value by means of the spark-suppressor
condenser (EM-25605).

Working on Contacts with Generator in Service

Should it become necessary to remove contacts and still keep the gen-
erator in service, it can be done as follows:

1. Stand on a dry board and otherwise avoid touching “live” parts when
working on any part of the unit.

2. Shift from automatic to hand regulation as follows:

Cut out resistance by turning the exciter rheostat hand-wheel to the
left (counter-clockwise) until the voltage has been increased a few
volts and then lower the voltage back again by the regulator con-
trol knob. Repeat this until the regulator control knob CANNOT
lower the voltage further. Now the exciter rheostat has full con-
trol and the “AUTO-HAND” (EM-25622) switch can be thrown
to the “HAND” position.

3. To put the regulator back in service, throw the switch back to the
“AUTO” position, cut in exciter rheostat resistance (by turning the
handle to the right) and turn the regulator knob until the regulator
has full control and the rheostat is all cut in (all the way to the right,
or to the punch mark on the rheostat.)
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Air-Gap Between Vibrator and Core of Regulator

The Voltage Regulator performs best when the air-gap between the
core of the relay (EM-25601) and vibrator (EM-23615) is approximately
1/32” but the action may be satisfactory with an-air- gap as small as 1/64”
or as large as 1/16”. This air-gap is adjusted by screwing the stationary con-
tacts up or down with the Vibrator Reed Air-Gap Adjustment screw (See
Fig. 21). As the contacts wear the air-gap will increase and cause a slower
restoration of voltage on load changes. This is not serious in most cases but
can be corrected by adjusting the stationary contacts to give the normal
air-gap of 1/32” between the vibrator and core of the regulator Check
regularly.

Troubles and Their Elimination

In case of voltage irregularity or inability to maintain normal voltage,
remove cover of Voltage Regulator and check contacts as previously instruct-
ed. When contacts are in proper operation and voltage is still irregular or
cannot be maintained, see that generator collector-ring brushes, and exciter
commutator brushes are clean ‘and have proper pressure. Also check for
possible loss of generator speed or exciter speed due to looseness of belts.

Do not change or tamper with wiring of the Voltage Regulator except
to check tightness of connections where necessary, or as instructed below:

Voltage Will Not Build Up

1. If vibrator does not vibrate see that voltage is getting to the coil of
the Voltage Regulator. There may be a loose or open connection
in the Regulator or exciter circuit.

2. Regulator contacts may be excessively dirty and need cleaning up.

3. Check the commutator and brushes on the exciter to make sure
contact is good. Clean brushes and commutator of dust or other
foreign material. Check brush pressure.

4. Make sure that the exciter rheostat hand-wheel is all the way to the
right for automatic operation. Check exciter operation by cutting
out rheostat, turning handwheel to the left for a few seconds. If
voltage builds up, exciter is operating properly.

5. Check for excessive belt slip which will cause a reduction in exciter
speed.

6. Cpheck up on generator collector-ring brushes and connections.

7. The Voltage Adjusting Knob may be turned too much in the decrease
voltage direction.

Voltage Regulator Does Not Control the Voltage at All

1. Be sure “AUTO-HAND?” switch is in position for automatic opera-
tion.

2. Be sure exciter rheostat is turned “IN” (to decrease excitation) com-
pletely, or to the punch mark indicated on the rheostat:

3. Check large resistor (EM-25612, Fig. 22) on back of regulator panel
for open circuit.

4. Check relay (EM-25601) coil for open circuit or short circuit. If the

relay coil has no voltage the regulator will not operate. The normal

operating voltage on the relay coil is 40 to 60 volts A. C.

Check exciter rheostat (EM-25618, Fig. 8) circuit for a short circuit

in the rheostat or its wiring.

6. Contact vibrator may be bent or contacts stuck.

7. Voltage adjusting knob (EM-25641) may be turned too much in the
increase voltage direction.
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Yoltage Becomes Erratic

1.

The anti-hunt resistor (EM-25606) may not be adjusted properly. To
increase the anti-hunt effect, increase the resistance of this resistor.
CAUTION: In the adjustment of this resistor never cut out more
than 50% of the resistance in decreasing the anti-hunt force. After
this resistor setting has been changed it will be necessary to re-set
the voltage by means of the voltage adjusting knob on the front of
the regulator. This resistor is set properly at the factory and should
need no further adjustments.

The exciter field rheostat adjustment will affect the operation of
the voltage regulator. Too high a resistance will cause the regulator
to “hunt”. The proper setting for the exciter field rheostat is just
below the setting which produces “hunting”. Too low a setting will
cause the sensitivity of the regulator to be poor. This rheostat is
adjusted at the factory and a punch mark is put on the rheostat to
indicate the correct setting of the rheostat.

NOTE: The term “hunting” refers to a periodic variation of gener-
ator voltage from normal voltage. The period of variation is usually
1 to 5 times per second.

Check for tightness of Regulator connections and other connections
in the generator or exciter circuit.

Check for excessive build- -up or plttmg of the Regulator contacts.
Make sure no contact is stuck.

In some obstinate cases it is found that exciter brushes are off neutral.
Shifting the brushes against the rotation may correct the difficulty.
Do not shift more than necessary, since it may cause sparking at the
commutator.

The relay air-gap (Fig. 21) will sometimes affect the stability of the
regulator. In some cases the erratic or “hunting” condition of the
regulator may be corrected by readjustment of the air-gap. In most
cases it will be found that the air-gap must be reduced to a smaller
value than the recommended setting of 1/32”. In unusual cases where
the “hunting” is produced by too much stabilizing effect, it may be -
necessary to increase the air-gap to about 1/16”. This should be done
only if items 1 to 6 above fail to correct the trouble.

Voltage Sensitivity is Poor

1.

e N

Make sure that the Exciter Rheostat Handwheel is turned all the
way to the right, or to the punch mark on the rheostat.

See that no screws or mechanical parts of the Voltage Regulator
relay have become loose.

Check connections for tightness.

Air-gap may be too large or too small. Adjust air-gap to 1/32”.
Contacts may need to be cleaned or refaced.

Voltage Droops Excessively with Increase in Generator Load

1.

. sition.
2.
3.

Regulator “AUTO- HAND” switch may not be in the “AUTO” po-

Exciter Field Rheostat may not be cut in enough.

The voltage droop is determined by the setting of the exciter field
rheostat. To decrease the droop increase the resistance (decrease
excitation) slightly.
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Contact Sparks Too Much

1. The spark-suppressor condenser (EM-25606) may be disconnected,
or open-circuited. A contact that does not spark may have a conden-
ser with a short-circuit in it. A contact whose spark is large and
shows a yellow flame may have a condenser that is open-circuited.
LCondensers are easily checked by any standard condenser test set.

2. A lead may be broken or loose between the contacts and the spark-
suppressor condenser. :

3. A lead may be loose to the hand rheostat, or the rheostat burned out
or broken.

Cross Current Compensation

When operating generators in parallel the division of the kilowatt load
between the generators depends upon the driving power of the diesel
engines which is controlled by the engine governors. (Refer to Operating
Instructions, Parallel Operation of Generators, Page 10.) This division of kw
load is practically independent of the field current of the generator as sup-
plied by the exciter. However, certain types of loads (low power factor loads)
when connected to the generator, cause the output of the generator to consist
partly of current which is not convertable to power. This current is tech-
nically called “reactive kva” and generally called “wattless current”.

The division of the “wattless current” between generators operating in
parallel depends entirely upon the excitation of the generator field. If the
excitation of one generator is greater than others with which it is operating
in parallel, it will furnish more than its share of the “wattless current”. It is
therefore necessary to provide a means of correcting the excitation of in-
dividual generators which take more or less than their proper share of watt-
less current. Although the voltage regulators control the field excitation (See
General Information, Voltage Regulator, Page 4) it isn’t possible to make
two voltage regulators exactly the same. That is, it isn’t possible to regulaté
the output of the generator so close that it will not vary a slight bit from
that of any other generator. The slightest change will cause unequal division
of “wattless current”.

To correct this discrepancy, the voltage regulator relay coil (EM-25601,
Fig. 21) is connected in parallel to the secondary of a current transformer
(EM-25616, Fig. 16) across a rheostat (EM-25612, Fig. 22), as well as across
the generator terminals. Thus the vibration of the vibrating reed is effected
by the current output as well as by the voltage output of the generator. This
is called “Cross-Current Compensation”.

As the current output of the generator increases, the energy into the
voltage regulator coil increases causing the vibrator reed to increase the
magnitude of its vibrations thus causing the contact to be open more and
cut down the excitation. Reduced excitation of course cuts down the gener-
ator current output. The voltage however, will reduce only slightly because
the generator is connected to the bus on which the voltage is maintained by
the other generator or generators. The amount of current shunted through
the relay coil can be varied by the Cross Current Compensation rheostat.
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SYNCHRONOUS GENERATOR "B"

This section of Generator Instructions refers to all Generators except those
listed on pages VI (Specification No. 310), VIIl and IX (Specification No.
315), XI (Specification No. 375), Xill (Specification No. 368).
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GENERAL DESCRIPTION
SYNCHRONOUS GENERATOR

Function of the Synchronous Generator

The synchronous generator (Fig. 25) is a device to convert mechanical
power to electrical power. Mechanical power is transmitted from the diesel
engine through a flexible coupling and thus to the generator shaft (Fig. 26);
and the electrical power output is obtained by simply making ~onnections to
the lead terminals, L1, L2, 1.3, LO, (see Fig. 28).

Here—briefly—is how the mechanical power is converted to electrical
power. The rotor (Fig. 26) turns with the generator shaft. Thus the field
poles (Fig. 26) revolve within the armature (Fig. 26) and move past the
armature coils. At the same time current from the belted exciter (Fig. 26)
(described in the following section) flows through the generator field coils
making each of the field poles a strong magnet. The action of th: revolving
magnet generates an electrical voltage and current in the armaturc coils.

Electrical Rating

The generator is designed so that it can be operated to give either a
60 or 50 cycle output as follows:

60 Cycle Output—1200 RPMV

127.5 Kva (kilovolt amperes)
102 Kw (kilowatts)
60  Cycles per second
80% Power factor
220/127  Volts
335  Amperes full load per terminal
3  phase

50 Cycle Output—1000 RPM

113.7 Kva (kilovolt amperes)
91 Kw (kilowatts)
50  Cycles per second
80% Power factor
400/230 Volts
164  Amperes full load per terminal
3  phase

Complete instructions for changing over from 60 to 50 cycle operation
or vice versa are given on Pages 118-119.

Google



SYNCHRONOUS GENERATOR "'B*’ 113

Temperature Rating

When operated at full load continuously the generator field poles (Fig.
26) will have a maximum temperature rise that will not exceed 50 deg. C.
(122 deg. F.) above the ambient temperature (temperature of the surround-
ing air).

The armature core and coils (EM-518002, Fig. 38) will have a maximum
temperature rise that will not exceed 40 deg. C. (104 deg. F.) above the
ambient temperature.

When operated at 259, overload for 2 hours the field will have a temper-
ature rise that will not exceed 65 deg. C. (149 deg. F.) and the armature a
temperature rise of 55 deg. C. (131 deg. F.) above the ambient temperature.

Mechanical Construction

The generator is of drip proof construction, self ventilated, complete
with single ball bearing, special terminal box, and screen covers over the
openings at the bottom (to prevent entrance of rodents and large insects).
The generator is coupled directly to the diesel engine through a flexible
coupling (see Fig. 93).

Manufacturer's Identification

Identification of the generators to the Manufacturer is as follows:

Size ..... e AF-6
Production number. .67728
Serial numbers ..... 85367 to 85446 incl.

85522 to 85867 incl.

EXCITER

The direct current generator which provides the direct current for the
synchronous generator field coils of the synchronous generator is called the
exciter (Fig. 26). Like the synchronous generator it is capable of converting
mechanical power to electrical power. The belt drive illustrated in Fig. 27
transmits mechanical power to the exciter from the generator shaft but
since that shaft gets its mechanical power from the diesel engine, it is
apparent that the engine furnishes mechanical power not only for the syn-
chronous generator, but also for the exciter.

The exciter also has field poles and an armature core, but unlike the
synchronous generator the exciter field poles are stationary and the exciter
armature rotates. This can be clearly seen by comparing Fig. 41 showing
the exciter parts with Figs. 33 and 34 on the synchronous generators.

The exciter armature (EM-518101, Fig. 41) rotates in the stationary
magnetic field set up by field coils mounted on the field frame (EM-518108,
Fig. 41) inducing a voltage in the armature coils. Although the voltage
induced in each individual coi,l i1s an alternating current voltage, these coils
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EXCITER — (Cont'd)

are connected to the commutator (EM-518118, Fig. 41) in such a way that
there is a direct current voltage at the carbon brushes, to which the armature
leads (EM-518136, Fig. 41) are connected.

The voltage at the exciter brushes and consequently the voltage on the
exciter armature leads is increased by increasing the current in the field coils
and consequently increasing the strength of the magnetic field.

To accomplish this for manual operation (when a voltage regulator is
not used) all of the exciter field poles are connected in series and one end
of this circuit is connected directly to one of the carbon brushes (EM-518129,
Fig. 41) while the other end is connected in series with exciter field rheostat
(Fig. 29) before eventually connecting to the other carbon brush.

Varying the resistance in the exciter field circuit thus increases or de-
creases the voltage on the exciter armature leads. But since these leads
connect to the synchronous generator field coil circuit through the collector
rings (EM-518045, Fig. 34) and brushholders it is apparent that varying the
exciter field circuit resistance also controls the synchronous generator arma-
ture voltage.

Electrical Rating

The exciter is designed to develop a full load electrical output as follows:
2 Kw (kilowatts)
125 Volts DC
16 Amperes

Temperature Rating

The exciter will operate at full load continuously with- a maximum
temperature rise of 40 deg. C. (104 deg. F.) above the ambient (surrounding
air) temperature.

Mechanical Construction

The exciter is of drip proof construction, self ventilated, complete with
two ball bearings, screen covers over the opening at the bottom (to prevent
entrance of rodents or large insects). The exciter is mounted on top of the
generator frame and is driven by three “V” belts from a sheave mounted on
the generator shaft. (See Figs. 26 and 27.)

GENERATOR TERMINAL BOX

The generator terminal box (Fig. 26) is mounted on the right side of the
generator frame when facing the shaft extension end. Links (Figs. 30 and 31)
provide a means of easily changing connections to obtain either generator
output as listed under Electrical Ratings, Page 112.

Proper link arrangements are explained under Operating Instructions,
Connections, Pages 118-119. These connections, when properly made, take care
of all changes required to make the meters and instruments on the Generator
Line Unit (See Page 134) operate correctly.
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GENERATOR LINE UNIT

The generator line unit (Fig. 27) is mounted on the left side of the
generator frame when facing the shaft extension end. An instrument panel
(EM-25800) generator circuit breaker (EM-25671-1) and line terminal lugs
(EM-25674), voltage regulator (EM-25600-1), and exciter rheostat (EM-
25770) are mounted on the line unit.

Instrument Panel

The instrument panel is mounted in rubber on the frame of the generator
line unit. The rubber mounting prevents the vibration of the engine and
generator from effecting the reading or adjustment of the sensitive meter
parts.

A voltmeter is provided, along with a voltmeter switch, making it
possible to read the voltage between each of the three line leads (L-L 1, 2,
2 on switch) and between each line lead and the neutral (L-N 1, 2, 3 on
switch).

An ammeter and ammeter switch are provided to indicate the current
in each of the three phases.

A frequency meter indicates the frequency at which the alternating
current is being generated when operating on either 50 or 60 cycles.

A total hour meter indicates the total number of hours that the unit has
operated up to 99,999 hours and then the meter starts over again like a mileage
speedometer on an automobile.

Synchronizing lamps and synchronizing lamp switch provide a means of
synchronizing the generator with other similar generators or with an existing
source of 3-phase, 50 or 60 cycle power of the same voltage. (See Pages 121-
122).

Two 12 volt panel lights are furnished for operation in series with
the 24 volt diesel engine battery. A panel lamp switch is provided to switch
the lights on or off. These lights are operated from the battery so that in
case of breakdown of the generator it is possible to obtain light at the panel.

Generator Circuit Breaker

The generator circuit breaker provided the means of connecting the
generator to the load. In other words it is the means of connecting the
power output of the generator to the power line serving the equipment
requiring electrical power.

The breaker is provided with trip units (EM-25672A or 1B, Fig. 32) which
automatically disconnect the generator from the load if the load current
becomes too much for the engine and generator to carry. The trip unit
operates on a thermal principle. The flow of current causes heating. Higher
currents cause greater heat. The trip unit is set to disconnect the generator
from the line when a predetermined amount of heating takes place. This
prevents damage to the unit due to heavy currents.

A trip unit rated 175 amperes maximum is used on 50 cycle—1000 rpm
operation and 500 amperes maximum on 60 cycle, 1200 rpm operation.
This is because the generator has different generating capacity at the different

speeds.
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Voltage Regulator

The voltage regulator (Fig. 29) will automatically adjust exciter field
circuit resistance as required to maintain a constant voltage at the ter-
minals of the synchronous generator. This eliminates the need for making
continuous adjustments to the setting of the exciter field rheostat.

The voltage regulator regulates the voltage output of the synchronous
generator so that it will not vary, except momentarily, more than plus or
minus 2% of the rated voltage.

The coil of the relay (EM-25601-1, Fig. 28) which actuates a vibrating
contact, is connected across the generator terminals through a potential
transformer. The voltage of the generator governs the magnitude of the
vibrations of the contact so that when the voltage is high the contact
vibrates with a shorter period of contact than when the voltage is low.
The contact is connected into the exciter shunt field circuit. Thus when
the alternating current output voltage of the generator is high, there is
less contact of the vibrating contacts resulting in a weakened exciter
field. When voltage is low there is more contact on the vibrating contacts
resulting in a strengthenecd exciter field.

The strength of the exciter field determines the output of the exciter
and the output of the exciter determines the strength of the rotating field
of the generator, thus the voltage output of the generator. The voltage of
the generator can be raised or lowered by changing the setting of the
voltage adjusting knob on the front of the voltage regulator.

Exciter Rheostat

The exciter rheostat (Fig. 29) is a variable resistor which is connected
into the field circuit of the exciter. The resistance of the rheostat can be
varied manually and since the strength of the exciter field effects the voltage
of the generator, the generator voltage can be varied by hand. The rheostat
i1s not in the exciter field circuit when the voltage regulator is used to
regulate the generator voltage.
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OPERATION
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OPERATING INSTRUCTIONS
INSTALLING

In general, the engine generator set should be installed on a level floor
or level ground in a clean, well-ventilated place, accessible for inspection
and care. The generator should be protected as much as possible from
excessive moisture, oil, dust and dirt. It should not be installed where
inflammable gases or combustible material may float in the air.

The engine generator set should be so placed that the Generator Line Unit
is easily accessible for reading meters and adjusting the voltage regulator.

CONNECTIONS

The generator terminal box (Figs. 30 and 31) provides for connections
to operate at 220/127 volts, 60 cycles, 1200 rpm, or 400/230 volts, 50 cycles,
1000 rpm. ' ‘

220/127 Volt, 60 Cycle Operation

The proper terminal box connections for 220/127 volts, 60 cycle,
1200 rpm operation are shown in Fig. 30. The large connecting links are
connected between terminals 0 & 4, 4 & 5, 5 & 6,7 & 1,8 & 2, 9 & 3.
The small connecting link labeled “Voltage Regulator” is connected be-
tween terminals A & C. The small connecting link labeled “Synchronizing
Lamps” is connected between terminals D & F.

The generator circuit breaker overload trip unit for 60 cycle, 220
volt operation (EM-25672-1B, Fig. 32) is identified with the number 500.
This indicates that the trip unit is for 500 amperes maximum operation.

Refer to Fig. 32 showing the method of removing and replacing a trip
unit. Remove the front of the Generator Line Unit labeled “Generator
Circuit Breaker” and remove the cover of the breaker (Item EM-25695).
Use the wrench provided in the tool compartment to remove the six nuts
(Item EM-25696) and loosen the six screws (Item EM-25697). The remaining
screw on the top middle terminal (Item EM-25698) is loosened and the trip
unit can be removed by unhooking it from the tripping mechanism. When
placing a trip unit in the breaker make sure that the center screw at the
top of the trip unit is tight, engage the tripping mechanism and replace
the screws (EM-25697) and the six nuts (EM-25696).

The 500 ampere trip unit must be placed in each breaker for 60 cycle
operation.

400/230 Volt, 50 Cycle Operation

The proper terminal box connections for 400/230 volt, 50 cycle, 1000
rpm operation are shown in Fig. 31. The large connecting links are connected
between terminals 4 & 7, 5 & 8, 6 & 9. The small connecting link labeled
“Voltage Regulator” is connected between terminals A & B. The small con-
necting link labeled “Synchronizing Lamps” is connected between terminals

D &E.
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400/230 Volt, 50 Cycle Operation — (Cont'd)

The generator circuit breaker trip unit for 50 cycle, 400/230 volt
operation is identified with the number 175. This indicates that the trip
unit is for 175 amperes maximum operation.

Refer to Fig. 32 showing the method of removing and replacing a trip
unit. The proper trip unit is installed as directed under 60 cycle operation.

The 175 ampere trip unit must be placed in each breaker for 50 cycle
operation.

Load Connections

After the terminal box and the breaker are set for the operation required,
use the wrench provided in the tool compartment to connect the load leads
to terminals L1, L2, L3 and LO of the generator circuit breaker. The terminal
lugs are reached by removing the panel labeled “Remove this panel for
access to load terminals”. See Fig. 28.

Terminal LO is the neutral connection for use when the load consists of
a 4 wire system. This neutral connection should be used only in accordance
with the general practice of the U. S. Army Engineers.

Ground the frame of the generator in accordance with general practice
of Army Engineers. The ground connection must be made with wire at
least the size of that used to connect to the load so that the ground connection
will carry short circuit current in case the generator becomes grounded.

BEFORE STARTING

1. When starting up first time, remove the blue protective lacquer from
the generator collector rings, (EM-518045, Fig. 34) with alcohol or
equivalent.

2. See that brushes on exciter commutator and generator field collector
rings make contact and are free to move in their holders (Figs. 41
and 35 illustrate these parts).

3. Make sure all moving parts have sufficient clearance from stationary
parts and that no loose objects are lodged in the generator.

The ball bearing (EM-518053, Fig. 34) is properly packed with grease
before shipment so no attention is required.

STARTING

1. See that the generator circuit breaker is open (in the down position).
Use the circuit breaker handle from tool compartment to operate
the breaker.

2. The synchronous generator output voltage may be controlled either
automatically with automatic voltage using the voltage regulator or,
by hand using the exciter rheostat.

(a) Automatic Voltage Regulation: Turn the exciter rheostat
handle all the way to the right (clockwise direction), or
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STARTING — (Cont'd)

“Increase Excitation” direction. Turn the regulator switch
(EM-25622, Fig. 52), located in the regulator cover, to the
“Auto” position.

(b) Manual Voltage Regulation: Turn the exciter rheostat han-
dle all the way to the right (clockwise direction) or “In-
crease Excitation” direction. Turn the regulator switch
(EM-25622) to the “Hand” position.

3. Start the engine and bring generator up to speed. The speed can
be checked accurately by observing the frequency meter. At correct
speed the frequency meter will indicate the proper frequency for either
50 or 60 cycle operation.

4. See that the generator is operating at rated no load voltage, (check

voltmeter, EM-25801, Fig. 46), and close generator circuit breaker.
(a) If on automatic operation adjust the voltage regulator
adjusting knob so that the voltmeter registers proper voltage.

(b) If on hand operation adjust the exciter field rheostat so that
the voltmeter registers proper voltage.

5. Make sure the automatic polarity reversing switch motor (EM-25602,
Fig. 52) is running. (See voltage regulator maintenance instructions,

Page 137).
LOW VOLTAGE

The following conditions may prevent the generator from developing
normal voltage.

Generator

1. Speed may be below normal. Check with the frequency meter (EM-
25806, Fig. 52). If the spced is below normal the frequency meter
will show low frequency.

2. Generator collector ring brushes (EM-518030, Fig. 35) may be
making poor contact. Sce instructions for maintenance of generator
brushes and collector rings, Page 126.

Exciter

1. Speed may be below normal. Check “V” belt drive (EM-518072,
Fig. 33) for tightness. Belts should be just tight enough so that
they do not slip. Remove the back plates (EM-518206 and EM-518205,
Fig. 33) of the drip proof covers to get at the “V” belts.

2. Commutator, after long use or exposure, may become rough and
dirty, or brushes may be excessively worn. See Fig. 41 and instruc-
tions for maintenance of exciter commutator and brushes, Page 131.

3. If on hand operation, the exciter field rheostat (EM-25770, Fig. 50)
(See Fig. 29) might be turned all the way (counter clockwise)
to the left.

4. Exciter field may lose residual magnetism. The field poles retain
a slight amount of magnetism while idle. If this magnetism is lost,
the exciter will not build up voltage. If all other efforts fail to
correct the difficulty, connect a battery across F1 and F2 of the
terminal block (EM-25865, Fig. 45) in the generator line unit. If,
after building up voltage, the ammeter indicates in reverse, shut
down and reverse the connections F1 and F2.
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Yoltage Regulator

1.

1.

Voltage may require adjustment with Voltage Adjusting Knob
(EM-25641, Fig. 52).

Contacts of regulator may need attention. See maintenance instruc-
tions on voltage regulator contacts, Page ....

Polarity of the connections from the exciter may be reversed. Reverse
the connections at F1 and F2 on the terminal block (EM-25865, Fig.

45).

Voltmeter or ammeter may read incorrectly. Voltage may be higher
than indicated or current may be higher than indicated. Check with
another voltmeter or ammeter.

OPERATING TWO GENERATORS CONNECTED TOGETHER
(PARALLEL OPERATION) '

Before connecting the synchronous generator to be operated in
parallel with others for the first time, check phase rotation to see
that it is the same as that of the other generator on the power
system with which it is to be paralleled. One method of checking
phase rotation is to connect a three-phase induction motor first to one
generator, then to the other generator, making sure that the motor
i1s connected to the correct corresponding phases. That is, tag the
3 leads of the motor to correspond with the marking on the terminals
of the generators or power systems to be paralleled. When rotation
of the motor is in the same direction for all generators, the phase
rotations of the generators are the same. If rotation of the induction
motor is opposite for the incoming generator than for the other
generator, reverse any two of the three power terminals (i.e. not the
neutral where neutral lead is used) of the generator and check again
with motor until correct phase rotation is indicated.

_ Connect the generator to the line making sure proper phases are con-

nected together. The connections should not be made when one
generator is operating unless absolutely necessary (operator may
suffer severe shock). After making connections start up the first
generator in accordance with instructions close the generator cir-
cuit breaker.

Start up the second generator and bring it up to proper speed as
indicated by the frequency meter (Fig. 46).

Synchronizing lamps all carried in the tool compartment. Place them
in the sockets and turn the synchronizing lamp switch (EM-25813)
of the second generator to the “ON” position.

The synchronizing lamps will flicker until the two generators are
very close to the same speed or in other words, close to synchronism.
As the generators approach synchronism the fluctuations of the lamps
will become slower. When the fluctuations are very slow, about one
fluctuation ‘every two or three seconds, the breaker of the incoming
generator may be closed when the lights are dark, thus paralleling the
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OPERATING TWO GENERATORS CONNECTED TOGETHER
(PARALLEL OPERATION) — (Cont'd)

generators. If the incoming generator is thrown on the line when the
lights are not dark, electrical disturbances will cause severe mechanical
stresses which may result in misalignment of the engine and
generator. '

The governors of engines whose generators operate in parallel determine
how much kilowatt load each generator carries. If governors are not set for
the same speed and adjusted for the same droop in speed from no load to
full load then they do not divide the kilowatt load proportionally. It some-
times happens that one engine will actually drive another through the
generator, one generator acting as a motor. At such times the generator
currents are high, totalling much more than the load. In such a case adjust
the governor of the machine carrying the least current so as to increase
its speed, until the sum of the currents of the generators'is at minimum.
The best check on whether engines are carrying their proper loads is by
their indicating devices, or the exhaust of the diesel engine. (Refer to Main-
tenance, Voltage Regulator, Cross Current Compensation, Pages 141-142).
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MAINTENANCE
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MAINTENANCE

To insure the best operation, make a systematic inspection of the
generator, and its associated equipment once every 300 operating hours at
normal service. If particularly hard service has been given check whenever
possible. Special attention should be given to the following:

CLEANLINESS

See that both the interior and exterior of the generator, exciter, generator
line unit and generator terminal box are kept free from an accumulation
of dust, dirt, oil or water, and particularly metallic particles.

Blow out each part of the unit occasionally by directing a stream of
air through each part. The amount of cleaning necessary will depend on
the service conditions under which the generator operates. When using
air for blowing out, do not use excessive pressure, as it will curl up edges
of insulation on wmdmos

GENERATOR
Bearings
(See Figs. 33 through 40 for illustrations of the parts mentioned.)

Lubrication

The generator ball bearing (EM- 518053) shown in Fig. 34 is an
SKF ball bearmtr No. 6314. The bearing housing (EM- 518057) is packed
with 3 oz. of high grade neutral grease, Army Classification WB-2.

The bearing housing should be flushed out with flushing oil and refilled
with new grease every 1000 hours of normal service. If gasoline or other
solvents are used for flushing out housing, be sure to remove all traces of
the solvent before filling the housing with grease. To obtain the best
efficiency fill the housing 1/3 to 2/3 full. The housing will hold approx-
imately 6 oz. of grease, but it should never be filled more than 2/3 full.

The greasing plug (EM-518049) shown in Fig. 33 is accessible through
the hand hole by removing the hand hole cover (EM 518066) in the lower
rear cover plate (EM- 518205) The drain plug (EM-518050) extends below
the guard screen (EM- 518204).

Bearing temperature rise above the ambient (surroundmg air) tem-
perature should not be more than 40 deg. C. (104 deg. F.). The temperature
rise should be checked occasionally. A bearing may run hot for the following
reasons:

Contamination of grease.

Insufficient amount of grease.

Too much grease which causes excessive heating due to churning.

Grease too stiff preventing free action in bearing.

Excessive thrust due to misalignment or excessive imposed loads.

Pounding caused by bearing being loose on shaft or balls being worn

detectable by noise.

7. Actual bearing failure caused by broken or flat balls detectable by
noise.

8. Heat from external source causing high bearing temperatures.

Causes in Ttems 1, 2, 3, & 4 can be prevented by properly following
lubrication instructions on Pages 124-125, 129-130.
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Lubrication — (Con#'d)

The difficulty in Item 5 could be caused by a misaligned coupling or
sprung stator frame. Do not exert excessive pressure on one end of frame
to make it fit onto the engine bedplate.

Difficulties in Items 6 & 7 should be remedied by replacing the bearing.
Before attempting to replace the bearing, determine the underlying cause
and take steps to prevent a recurrence.

Removal of Generator Bearing

(See Figures 9 & 10):

L.

10.

11.

Remove upper (EM-518206) and lower (EM-518205) rear cover
plates by removing the 10 screws (EM-518202). (Screw driver is
provided in the Tool compartment.)

Loosen “V” belts (EM-518072) by loosening the bolts (EM-518201)
holding the exciter sheave covers (EM-518208 and EM-518209) and
lowering the four bottom jamb nuts on the exciter mounting studs
(EM-518074). Remove the “V” belts. ‘

Loosen the set screw in the exciter sheave (EM-518077) and re-
move the sheave.

Remove exciter sheave covers (EM-518208 and EM-518209) by re-
moving bolts (EM-518204) and taking the cover apart.

Remove screw (EM-518060) and retaining washer (EM-518061) at the
end of shaft, loosen set screw (EM-518076) in hub of drive sheave
(EM-518064) and pull the sheave off.

Remove the greasing and draining plugs (EM-518049) and (EM-
518050).

Remove the 4 bearing housing bolts (EM-518058) and 6 bearing
bracket bolts (EM-518048), loosen the field leads (EM-518025) and
remove the bearing bracket (EM-518047) allowing the rotor to
rest on the stator.

Remove the sheave spacer (EM-518059) by sliding it off the shaft.

Remove the four bearing housing cap screws (EM-516056) and
remove the bearing housing (EM-518057). '

Apply outward pressure to the inner race of the bearing (EM-518053)
only, until the bearing comes off shaft. A steady pressure should be
applied if possible rather than pounding by means of hammer blows.
But if a hammer is the only available tool, the blows should be trans-
mitted by means of a wooden or fibre block.

Put on the new bearing with steady inward pressure on the inner race
of the bearing only. Before replacing the bearing housing wash it
out with a flushing oil. After the housing is mounted make sure all
screws and plugs are securely tightened in place.

To reassemble, follow back through the steps of disassembly.
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Collector Rings and Brushes

(See Figures 33, 34, and 35 for illustration):

The collector rings (EM-518045) are made of cast brass and are bolted
(EM-518046) to a bakelite sleeve (EM-518044) which fits over the shaft and
is secured with a socket head set screw (EM-518043). These rings are con-
nected to the generator field coils and collect the direct current output of the
exciter through carbon brushes (EM-518030) which are mounted in the
brush holder (EM-518031) as shown in Fig. 35. If the direct current of the
exciter does not reach the generator field coils the generator will not
generate electricity.

To reach the brushes and collector rings for servicing it is necessary
to remove the bolts (EM-518202) holding on the lower rear cover plate
(EM-518205) and remove the plate. The brushes and rings can be reached
through the openings in the bearing bracket.

Improper functioning of the collector ring and brushes is indicated by
sparking. Sparking may be caused by one of the following conditions and
may be remedied as indicated:

CAUSE REMEDY
1. Collector rings not running 1. Turn rings concentric to shaft
concentric with shaft. and surface polish with a com-

mutator grinding stone or sand-

paper. (DO NOT USE EMERY

CLOTH.)
2. Collector ring surface rough 2. Turn rings or polish with a com-
or pitted. mutator grinding stone or sand-

paper depending on roughness.
This roughness is usually due to

prolonged sparking.
3. Brushes tight in brush hold- 3. Remove brush by lifting spring
ers. and clean the holder socket.
Check the brush for high spots.
Clean off larger spots with sand-

paper.
4. Oil on surface of collector 4. Correct oil leakage and wipe off
rings. surface of rings and brushes.
5. Vibration of brush holder 5. Tighten brush holder stud (EM-
stud. 518034) which is mounted in the

bearing housing cap and fasten-
ed with a jamb nut. Also tighten
the screw (EM-518033) which
holds the brush holder on the
stud.
If it is necessary to remove the collector rings for turning or replacement
proceed as follows:
1. Remove the bearing (EM-518053) by proceeding as described in
detail under bearing removal.
2. Remove the bearing housing cap (IEM-518054) along with the brush
holders after disconnecting the field leads.
3. Loosen socket head set screw (EM-518043) and remove collector rings.
When installing new brushes, the ends of brushes should be ground
to fit curvature of collector ring. This can be done by putting a piece of
sandpaper on the surface of collector rings with rough side against the brush.
While the brush is pressed against sandpaper, move sandpaper in direction
of rotation of rings and repeat this motion until brush fits curvature of rings.
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Field Poles

(See Figures 33, 34 and 36):

Field poles (EM-518081) are made up of copper wire wound on a lam-
inated steel pole after the pole is properly insulated. Damage which breaks
the wire on a field pole or the connections between poles and the collector
rings will make operation impossible.

If it is necessary to replace a field pole proceed as follows:

L.

@«

AN

10.

11.

12.

Remove the generator from the engine and base by removing bolts
holding flexible coupling to engine flywheel, the bolts holding genera-
tor to the base, and disconnect any wire connections between engine
and generator.

Press off the flexible coupling (MD-6111A).

Remove 6 bolts (EM-518007) and remove coupling end baffle (EM-
518008).

Carry out operations No. 1 to No. 9 inclusive as outlined on Page 125
under the heading “Removal of Generator Bearings.”

Disconnect field leads from brushes by loosening bolt (EM-518036).

Place a pipe, (at least 6 ft. long), with an inside diameter slightly
larger than the coupling end shaft diameter, over the coupling end
shaft extension. Place the lifting rope or chain of a hoist around
the pipe as close to the rotor as possible and lift until hoist supports
the end of the rotor. Apply downward pressure on the free end of
the pipe until the rotor is completely supported by the hoist. Maintain
the downward pressure on the pipe and pull the rotor out of the stator.
If there is no pipe available, lift the shaft extension end as high
as possible and slide a sheet of tin or similar hard surface sheet material
between the rotor and stator and remove the rotor by sliding it
out of the stator.

Apply an even pressure around the inner race of the bearing or pound
with hammer transmitting the blows by means of a wooden or fibre
block and thus remove the bearing.

Remove bearing housing cap (EM-518054) and the brush holders
(EM-518031).

Loosen the set screw (EM-518043) and remove the collector ring
assembly (EM-518045).

Remove blower bolts (EM-518011) and remove both blowers (EM-
518010).

Disassemble the damper winding on the pole to be removed by
either of the following methods:

(a) Drill out iron rivet (EM-518084) holding end segments (EM-
518041) of the end ring.
Heat up the phos. copper weld between the end segments to
at least 1300 deg. F. so the phos. copper melts. Both ends
of both end segments must be loosened.

(b) Saw the weld and rivet by sawing along the welded portion
of the segments.

Disconnect the connections to the field winding from adjacent pole
winding.
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Field Poles — [(Cont'd)

13. Drive out the pole pin (EM-518083, Fig. 36) with a rod of slightly
smaller diameter than the pole pin. , )

14. Remove the pole, in the direction which allows free movement of the
end segments, by hammer blows transmitted by a wooden or fibre
block against the lower part of the pole. Do not pound on the wind-
ings unless you know they are damaged beyond repair.

15. Put on a spare pole by reversing the above procedure. Make sure
the spare pole has the ends of the windings brought out at the same
side as those on the pole which was removed. Each pole is connected
so that the field current flows opposite to that in the adjacent pole.
The pole shims (EM-518082) consist of one piece of 18 gage and 1
piece of 29 gage steel sheet.

16. The overlapping portion of the end ring segments must be thoroughly
cleaned. Place a small piece of phos-copper between the overlapping
portions, drill and rivet, and (a) complete the connection with a phos-
copper weld to insure a perfect electrical connection or (b) bolt tightly
together.

Armature
(See Figures 37 through 40):

The armature core (EM-518003, Fig. 37) is made of sheet steel punchings
held together with steel straps and provides 72 slots for the armature coils
(EM-518009, Fig. 38). Each slot is*insulated (EM-518079) and the coils
inserted in the slots. The slot insulation is trimmed off, folded over the top
coil in the slot and wedges (EM-518078) are driven in the grooves at the
top of the slot. (See Fig. 38.)

Replace Coils

If the armature winding is damaged and it is necessary to replace one

or more of the armature coils proceed as follows:

1. Disassemble generator and remove rotor as directed under Field
Poles on Pages 127-128.

2. Refer to connection diagram A-613. Note that each coil is connected
either to each adjacent coil or to one adjacent coil and an armature
paralleling connection (EM-518085, Fig. 39). Determine how the coil
to be removed is connected, cut away the insulation and remove the
solder from the connections.

3. Facing the core from the connection end of the coils, remove the
slot wedge from over the damaged coil and from the 10 or 11 slots
to the right of the damaged coil. Wedges can be removed with a
tool with saw like teeth as shown in sketch. Drive the teeth into the
wedge and then drive out the wedge.

WEDGE REMOVING TOOL

4. Cut the lashings around the coils and lashing ring which held those
coils which are to be removed.
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Replace Coils — {Cont#'d)

5. Lift the top side of the coils in these slots with care so as not to
damage the insulation. On coming to the tenth slot the damaged coil
can be removed. It may be necessary to loosen a couple extra coils
in order to make room for removing the damaged coil without damag-
ing the adjacent coils by too much bending.

6. Place spare coil in the slot, replace all lifted coil sides, drive in slot
wedges (Fig. 38), connect coil per connection diagram A-613, insulate
connections and replace lashings.

7. Assemble the generator by following back through the steps followed
in disassembling it.

Replace Core and Coils

If the core becomes damaged and it is necessary to remove the core with

the coils proceed as follows:

1. Disassemble the generator and remove the rotor as directed on
Pages 127-128.

2. Disconnect the armature leads (EM-518038, Fig. 33) from the ter-
minal box studs (EM-25690-1, Fig. 43) and pull the armature leads
one by one through the opening in the stator ring.

3. Place the stator so that it rests on end with the connection end up.
In this position the ring is resting on the engine adapter ring. Care
should be taken to protect the generator line unit and terminal box.

4. Remove the core pins (EM-518021, Fig. 40) from the bottom of the
ring by drilling them out

5. Place two 3§” lifting eyebolts at the sides of the ring, screwing them
into the bearing bracket bolt holes.

6. Apply considerable pressure on the core if necessary and lift the ring
by the eyebolts with a crane. The ring will slide off the core.

7. Drop the ring over a new core (Fig. 40), drive in core pins and re-
assemble the generator.

EXCITER
Bearings

Lubrication

The exciter is a two bearing direct current generator. The sheave end
bearing is a SKF No. 305 ball bearing and the commutator end bearing is a
SKF No. 304 ball bearing. Plugs (EM-518089, Fig. 41) are provided in each
bearing housing for greasing the bearing and draining the housing.

The exciter is shipped with the bearing housings properly filled with
2 oz. of high grade ncutral grease, Army Classification WB-2,

The bearing housing of each bearing should be flushed out with flushing
oil and refilled with new grease every 1000 hours of normal service. If
gasoline or other solvents are used be sure to remove all traces of the
solvent before filling the housing with grease. When filling housing, fill
1/3 to 2/3 full to obtain best efficiency. The housing will hold approximately
4 oz. of grease but should never be filled more than two-thirds full.
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Bearing Lubrication — (Cont'd)

Bearing temperature rise above the ambient (surrounding air) temper-
ature should not be more than 35 deg. C. (95 deg. F.). Causes for high bear-
ing temperatures are as follows:

Contamination of grease.
Insufficient amount of grease.
Too much grease which causes excessive heating due to churmnt7
Grease too stiff preventing free action in bearmg
Excessive thrust due to misalignment or excessive imposed loads.
Pounding caused by bearing bemcr loose on shaft or balls being worn
detectable by noise.
Actual bearing failure caused by broken ball cage or flat balls de-
tectable by noise.

8. Heat from external source causing high bearing temperatures.

Causes 1, 2, 3, & 4 can be prevented by properly followmor lubrication
instructions.

The difficulty in Item 5 is not very probable because the exciter is
mounted on an adjustable plate.

Difficulties 6 & 7 require a replacement bearing. Before replacing the
bearing, determine the underlying cause of the bearing failure and take
steps to prevent recurrence.

N kAL

Removal

To remove the exciter bearings first drain the grease from the housing,
refer to Figs. 33 & 41 and proceed as follows:

Sheave End Bearing

1. Remove rear cover plates by removing bolts (EM-518202) and three
bolts (EM-518203).

Remove exciter sheave enclosures by taking covers apart removing
four bolts (EM-518201).

Loosen “V” belts loosening the four bottom jamb nuts on the exciter
mounting studs (EM-518074). Remove “V” belts (EM-518072).
Loosen set screw in exciter sheave and remove exciter sheave (EM-
518077).

Remove three bolts (EM-518088) holding bearing cap (EM-518094).
Remove four bolts (EM-518098) holding sheave end bearing bracket
and remove bracket (EM-518097).

Apply pressure to inner race only of bearing (unless bearing has
failed) and remove bearing. Pressure can best be applied against the
bearing housing cap to remove bearing.

N o A w8 N

Commutator End Bearing

1. Remove two bolts (EM-518125) holding bearing cap (EM-518114).

2. Remove drip cover (EM-518116) and lift brush holder fingers (EM-
518134) and brushes (EM-518129) placing brush holder finger at side
of brush so the brushes will not slide in the holder (EM-518130).

3. Remove four bolts (EM-518098) holding the commutator end bear-
ing bracket (EM-518128) and remove bearing bracket.

4. Apply pressure to inner face only of bearing (unless bearing has
failed) and remove bearing. Pressure can best be applied to the
bearing cap to remove bearing.

After replacing bearings, wash out bearing cap with flushing oil. Be

sure all screws are securely screwed in place when reassembling exciter.
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Armature

The armature (EM-518101) is the rotating part of the exciter. If the
armature winding or core becomes damaged and it is necessary to replace
the armature proceed as follows:

Remove each bearing bracket as instructed above and lift the rotor
out of the frame. Place a new rotor in the stator and assemble by reversing
the disassembly procedure.

Commutator and Brushes

The exciter commutator (EM-518118) is made up of copper segments
insulated from each other with small mica segments. Each commutator
copper segment is corninected to an armature coil. The electrical output of the
exciter is carried to the commutator where it is picked up by carbon brushes
which ride under pressure on the commutator. It is important to keep the
commutator surface clean so that good contact can be made with the
carbon brushes. :

Use no grease or lubricant on the brushes or on commutator. Keep the
mica segments undercut about 1,64 inch and keep the undercut slots clean.

The commutator surface should require cieaning every 200-300 hours
operation under normal conditions. Clean it with a piece of canvas or
similar hard-woven non-linting material. ‘Lhe canvas may be very slightly
moistened with a few drops ot clean lubricating oil or kerosene for the first
rubbing. Finish with a piece of dry canvas.

A roughened commutator may need to be polished with a block of sand-
stone fitted to the curvature of the commutator. If this is not available,
sandpaper can be used by pressing it against the commutator with a block of
wood having the same curvature. All the brushes should be liited and the
commutator should be run at full speed while the polishing block is moved
slowly back and forth along the surtace parallel to the shatt. All grit should
be carefully wiped off before the brushes are lowered. NEVER USE EMERY
OR CARBORUNDUM CLOTH on a commutator or brush.

Make sure that the brush yoke (EM-518127) is rigidly locked in its
proper position. Each machine has its brushes set, by very accurate methods,
on the test floor at the factory, and the brush yoke is locked and marked in
the proper position. Do not change this position. Interpole exciters do not
require and will not permit shifting for different loads.

Under normal conditions of operation there should be no sparking at
the brushes. Injurious sparking should never be permitted to continue.
The causes of sparking are:

(a) Brushes not set at the proper place.

(b) Brushes not properly fitted to commutator.

(c) Brushes not having proper pressure.

(d) Some brushes having excessive pressure thus taking more than

their share of the current.

(e) Brushes being burnt at contact surface due to excessive overloads.

(f) A rough commutator.

(g) A loose, high, or low commutator bar, or high mica.

(h) Dirty or oily commutator.

(i) A loose connection between the armature conductors and the com-

mutator bars, or an open circuit in the armature winding.

Overheating of the commutator may be caused by overloads, or excessive
brush pressure, or excessive sparking. Red hot brush tips may be caused
by particles of copper imbedded in the contact surface of the carbon. Such
particles should be removed, and the brush refitted with fine sandpaper.
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Brushes

The brushes are mounted in brush holders (EM-518130) each of which
clamp (EM-518131) to a brush holder stud (EM-518119). The stud is mounted
on a brush yoke rocker (EM-518127) which clamps (EM-518126) to the bear-
ing housing of the commutator end bearing bracket.

If necessary to replace brushes, remove the drip covers (EM-518116)
on the bearing bracket thus giving access to the brushes. Disconnect the
tails of the brushes from the brush holder, lift the brush holder fingers and
remove the brushes.

After placing new brushes in the hglders, carefully fit the rubbing or
contact surface of the brushes to the curvature of the commutator by means
of strips of flintpaper or sandpaper, first using No. 1 and then a finer grade,
such as No. 00. NEVER USE EMERY OR CARBORUNDUM CLOTH
OR PAPER. Cut the sandpaper into strips slightly wider than one brush.
Insert a strip under a brush with smooth side of paper next to commutator
and draw the strip back and forth around the commutator in the manner of
a slipping belt. The final sanding in of the brush should be made by draw-
ing the sandpaper under the brush in the direction of rotation of the com-
mutator and on the return stroke the brush should be lifted. This will
prevent a rounded brush which is caused by the brush being loose in the
holder.

Blow out all carbon dust, wipe off the commutator, the connections and
the carbon brushes.

The brushes are so arranged that those on a positive stud are staggered
with relation to those on the opposite stud, and those on a negative stud. This
arrangement must be maintained to avoid the wearing of ridges on the com-
mutator. The brush holder springs should be so adjusted that all brushes
will have the same pressure. About one and one-half pounds per square inch
of brush contact may be taken as a guide to the proper pressure.

Examine the contact that the brushes make after a short period of
operation and continue this inspection and fitting until a thoroughly good
contact of the full surface of the brush is obtained.

Frame and Field

The exciter field coils (EM-518107) are mounted on poles (EM-518106)
which bolt (EM-518105) to the frame (EM-518108). To replace a field coil
it is necessary to remove the armature as directed above. Disconnect the
coil leads, remove pole bolts (EM-518105) and remove pole and coil. When
replacing spare coil make sure connections are made in same manner as
before. Each coil must be connected so that the current flows in direction
opposite to direction of current flow in adjacent pole.

Frame can be removed by removing the four exciter bolts (EM-518056,
Fig. 41) after removing other parts as directed.

GENERATOR TERMINAL BOX

The terminal box (EM-25700-1, Fig. 33) provides:

1. A convenient means of changing the connections between the 10
armature leads (EM-518038) and the load. This is done by changing
the large links (EM-25692) which are bolted between the terminal
studs (EM-25690-1). The armature leads are connected to these studs.
See operating instructions, Pages 118-119.
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GENERATOR TERMINAL BOX — (Cont'd)

2. A link (EM-25693) and three studs (EM-25691-1) for changing the
connections between the voltage regulator relay coil (EM-25601-1)
and the potential transformer (EM-25608). This link is called the
Voltage Regulator Link and must be connected properly to get

proper voltage regulator operation. See operatinhg instructions, Page
118.

3. A link (EM-25693) and three studs (EM-25691-1) for changing the
resistances (EM-25722 and EM-25721) in series with the synchron-
izing lamps. This link is called the “Synchronizing Lamp Link” and
must be connected properly to keep from burning out the synchron-
izing lamps. See operation instructions, Page 118.

The voltage regulator potential transformer (EM-25608) mentioned in
No. 2 above is mounted on the back of the link panel (EM-25706-1). The
resistors (EM-25722 and EM-25721) mentioned in No. 3 above are mounted
on the front of the link board behind a cover plate (EM-25724).

Donut current transformers (EM-25607) are mounted on each of the -
three phase bus bars (EM-25764) which extend below the link board. These
current transformers are used with the ammeter (EM-25803) and ammeter
switch (EM-25804) to give current readings in each of the 3 phases. Bolts
(EM-25709) are provided on each phase bus bar (EM-25764) and the neutral
bus bar (EM- 25763) These bolts fasten to the cross leads (EM-25751, EM-
25752 and EM-25753, Fig. 44) which go through the generator frame and
connect to the generator circuit breaker.

The terminal box also provides mounting for the cross current compen-
sation transformer (EM-25616). (See Voltage Regulator Maintenance In-
structions, Page 137).

A terminal block (EM-25703-1) provides a connection point for all
wiring. These connections are transferred through the generator frame to
a terminal block (EM-25865) on the generator line unit by means of a
cross cable (EM-25755, Fig. 44). -

There are no moving parts in the terminal box so only careful _inspection
of electrical connections, mounting bolts and condition of the wiring is all
that is required.

To Remove the Terminal Box

Proceed as follows:

1 Remove upper (EM-518206, Fig. 33) and lower (EM-518205, Fig.
33) rear cover plates and the exciter sheave covers (EM- 518208 and
EM-518209, Fig. 33).

2. Remove the rear cover plate (EM-25714-3) and disconnect each of the
" armature leads (EM-518038, Fig. 33) from the terminal box studs.

3. Disconnect each of the four cross leads (Fig. 44) from bus bars
(EM-25764 and EM-25763, Fig. 43).

4. Disconnect each lead of the cross cable (EM-25755, Fig. 44) from the
terminal block (EM-25627, Fig. 42).

5. Remove screws in each angle iron brace (EM-518210, Fig. 33) holding
the terminal b
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To Remove the Terminal Box — (Cont'd)

6. Remove 2 screws (EM-518203, Fig. 33) holding the guard screen
(EM-518704, Fig. 33) to the terminal box.

7. Remove link panel compartment cover (EM-25714-4, Fig. 43) and
current transformer compartment cover (EM-25714-5, Fig. 43) and
remove the two screws (EM-518203, Fig. 33) holding lower part of
the terminal box frame to the armature ring (EM-518004-1, Fig. 33).

8. Remove the four screws (EM-518203, Fig. 33) holding the upper part
of the terminal box frame to the armature ring (EM-518004-1, Fig. 33)
and lift off the terminal box.

GENERATOR LINE UNIT

(See Figures 45 through 52.)

The Generator Line Unit (EM-25670-1) contains all equipment necessary
to control the operation of the generator. It is called the line unit because
it is the unit which connects the generator to the line.

Equipment included in the Line Unit is as follows:

Instrument Panel (EM-25800)—for metering generator output.

Generator Circuit Breaker (EM-25671-1)—for opening or closing the

connections from the generator to the A.C. line.

Exciter Rheostat (EM-25770)—for manual control of the voltage of the

generator output.

Voltage Regulator (EM-25600-1)—for automatic control of the voltage

of the generator output.

Instrument Panel

The instrument panel (EM-25800) has mounted on it the following:

Alternating Current Ammeter (EM-25803)—to indicate in amperes the
current load being carried by the generator.

Ammeter Switch (EM-25804)—to change connections to the ammeter
so that the ammeter can indicate the amperes of current being gen-
erated in anyone of the three phases. (Labeled 1, 2, & 3 on the switch.)

Alternating Current Voltmeter (EM-25801)—to indicate the voltage of
the output of the generator.

Voltmeter Switch (EM-25802)—to change the connections to the volt-
meter to indicate the voltage between each of the three combinations
of 2 phase lines (LL 1, 2, 3 on switch) and between each phase line
and the neutral (ILN 1, 2, 3 on switch).

Frequency Meter (EM-25806)—to indicate the frequency of the voltage
generated. It also serves as a speed indicator because the speed of
rotation is 1000 RPM when the frequency is 50 cycles and is. 1200
RPM when the frequency is 60 cycles.

Total Hour Meter (EM-25807)—to indicate the total number of hours
that the engine and generator have been operated.

Synchronizing Lamps (EM-25812)—and Synchronizing Lamp Switch
(EM-25813)—to provide a means of manually synchronizing the
generator with other sources of elcctrical power of the same rating
as described on Page 121.
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Instrument Panel — (Cont'd)

Panel Lights (EM-25808) and Panel Light Switch (EM-25811)—to pro-
vide light at the panel.

Alternating Current Voltmeter Potential Transformer (EM-25815)—to
step generator voltage down to a voltage suitable for voltmeter with
a 150 meter element. This voltmeter is mounted on the frame (EM-
25818) of the Instrument Panel in the back of the panel as shown
in Fig. 46.

The instrument panel is a separate unit mounted on 6 rubber mountings
(4—EM-25819, 2—EM-25603) in the frame (EM-25870) of the line unit. See
Fig. 47. The rubber mountings prevent vibrations of the diesel engine and
the generator from effecting the meter indications and from damaging sen-
sitive meter parts. :

All wiring of the instruments is brought to a terminal block (EM-25816)
to which is brought the wiring from the other parts of the Generator Line
Unit. See drawing No. C-8619 for wiring diagram.

Figures 46 and 47 show the method of mounting and the parts used in
mounting the various instruments.

A general inspection of the wiring connections and mountings of the .
instruments and panel should be made after each 200 or 300 hours of normal
operation. Make sure all connections are secure and that all mounting bolts
are tight. Inspect wiring insulation carefully for openings which may cause
short circuits.

If any of the instruments do not operate, check at the terminals of
the instrument with a test instrument to see that voltage or current is
reaching the instrument. If it is, replace the unit. If not, check the wiring of
the circuit in which the instrument is located for open circuit or short circuit.
A short circuit would occur where insulation is worn off forming an electrical
contact between the circuit and the frame or with bare wires of some other
circuit. This of course prevents proper operation of the instruments in the
short circuited circuits. In checking circuits with test equipment make sure
the test equipment is suitable for testing the voltage or current in the circuit
being tested.

Generator Circuit Breaker

The Generator Circuit Breaker (EM-25671-1) provides a means of man-
ually connecting or disconnecting the generator from the line. Also, an over-
load trip unit (EM-25672-A or EM-25672-1B) will automatically disconnect
the generator from the line in case of heavy current overloads.

The breaker is mounted by four bolts (EM-25743) on the Line Unit frame
(EM-25870) with strips of micarta (EM-25745) and micarta washers (EM-
25744) between the breaker and the frame to provide adequate insulation be-
tween the breaker terminals and the frame of the line unit. The three upper or
generator side terminals of the breaker are three copper straps (EM-25731,
EM-25732, and EM-25733). These three terminals are fastened with two
bolts each (EM-25739) to three copper bus bars (EM-25735, EM-25736, and
EM-25737) which are mounted (EM-25740) on the asbestos plate (EM-25742)
at the back of the line unit. The three cross leads (EM-25751, EM-25752,
and EM-25753) bolt (EM-25739) to the end of the bus bars thus completing
the connection of the three phase leads to the generator side of the breaker.
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Generator Circuit Breaker — (Cont#'d)

The load side of the breaker has three load side terminals (EM-25730)
which are fastened by studs (EM-25746) which connect through an ebony
asbestos plate (EM-25747) to clamp type lugs (EM-25674) which furnish a
means of connecting to the load.

The neutral cross lead (EM-25754) connects directly to the clamp type
lug load connection through a copper bus (EM-25738) which is bolted
(EM-25740) to the ebony asbestos plate (EM-25747).

See Fig. 48 for breaker and buswork parts.

A general inspection of all breaker parts and copper buswork should
be made every 200-300 hours of normal operation. Make sure that all con-
nections are tight. Also, if compressed air is available, direct a stream of .
air through the breaker and around the buswork to remove all foreign
particles which might cause short circuits.

Failure of the breaker would be indicated by failure to close the con-
tacts. The complete breaker must be replaced in case of failure.

Excessive heating would be indicated by smoking of the breaker. This
would indicate:

1. Dirt in the contacts or poor contact. Blow out the breaker and tighten
all connections.

2. Failure of trip unit thus allowing excessive loads on the breaker.
If cleaning breaker does not stop heating, check the load care-
fully. If the breaker allows loading beyond the ampere rating of
the trip unit, replace the trip unit (EM-25672-A or 1B).

Exciter Rheostat

The exciter field rheostat (EM-25770, Fig. 50) provides a manual means
of controlling the output of the belted exciter by varying the resistance in
an enclosure (EM-25771) which is mounted with three bolts (EM-25785) and
micarta spacers (EM-25784) on the frame of the generator line unit. The
drive rod (EM-25772) of the rheostat connects to the rheostat through a
fibre coupling (EM-25774) and extends through the front of the line unit to
the rheostat operating handle (EM-25773). The nameplate (EM-25781) on
the handle of the rheostat shows in which direction to turn the rheostat to
raise or lower the excitation or in other words, the output of the exciter.

The rheostat is connected in series with the shunt field of the exciter.
If, when the generator is operating with the Regulator Switch (EM-25622)
in the “HAND” position, the output of the generator is only enough to
barely indicate on the instruments with the rheostat turned in the direction
of increase excitation, switch the Regulator Switch to the “AUTO” position.
In this position of the switch the rheostat is out of the field circuit and the
regulator controls the exciter field. If the generator output is then normal
it indicates that there is an opening in the rheostat circuit. Check all con-
nections and wiring for openings or short circuits. If trouble cannot be located
replace the rheostat.
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Voltage Regulator—"Synchrostat"

All that is ordinarily required to keep the voltage regulator (EM-25600-1,
Fig. 51) in first class operating condition is to:

1. See that the Polarity Reversing Switch Motor (EM-25602, Fig. 52)
is in operation. This will insure maximum life of contacts.

2. Maintain the relay contacts (EM-25615, Fig. 52) in good condition as
described in the following.

Polarity Reversing Switch

Polarity of the relay contacts of the Voltage Regulator is automatically
reversed regularly to insure even wear and maximum life of the relay con-
tacts (EM-25615). This is taken care of by means of the Automatic Polarity
Reversing Switch (EM-25602). See that the polarity reversing switch motor
is running at all times the Regulator is in operation. Disc seen through
window labeled “Automatic Polarity Reversing” in the front of the Regulator
panel indicates when motor is in operation.

-Regulator Contacts

The Voltage Regulator is supplied with fine-grain tungsten contacts
(EM-25615). Sparking and excessive wear of the contacts is minimized by
means of spark-suppressor condensers (EM-25605-1). The contacts are, how-
ever, subject to wear in normal operation. Adjustment of voltage to com-
pensate for contact wear may be made by turning the Voltage-Adjusting
Knob (EM-25641) on the front of the Regulator case. This adjustment need
be made only occasionally.

Erratic voltage, or inability to maintain normal voltage may indicate
that the Regulator contacts need attention.

Care

If inspection shows that the contacts are quite pitted and there are sharp
points on the surface they can be smoothed to some extent by use of an
automobile distributor contact file. It is better practice, however, to remove
the contacts and dress them down with a fine emery stone or a fine oil stone.
Do not grind any more than just enough to take off the main projections.

Replacement

Pitting or blackening of the contacts does not necessarily mean that
they need replacement. Smoothing the high spots as instructed in the pre-
vious paragraph will put them in good condition.

THE CONTACTS ARE MADE BY WELDING A TUNGSTEN DISC
.040” THICK TO A PIECE OF STEEL OF THE SAME DIAMETER.
A LINE SHOWS WHERE TBE WELD TOOK PLACE.

CONTACTS NEED REPLACING ONLY WHEN THE BLUE
STEEL BACKING SHOWS THROUGH THE TUNGSTEN POINTS,
THAT IS, WHEN THE CONTACTS ARE WORN CLEAR THROUGH
TO THE STEEL BACKING.
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Replacement — (Coni'd)

As soon as the tungsten tips of the contacts are worn through to the steel
backing, the contacts must be replaced.

To replace contacts, loosen the vibrator clamp screws in the relay (EM-
25601-1, Fig. 52) which hold the vibrator, and remove vibrator. Unscrew
the stationary contact and replace with a new one. Insert the new vibrator,
line up the contacts, tighten securely and adjust the air-gap as follows:

Insert the stationary contact and screw back as far as it will go if it
is new, or leave at the previous setting if only refaced. Start up the gener-

TUNGSTEN POINT

STEEL. BACKING

VIBRATING
CONTACT

STATION ARY
CONTACT

ator and back off the vibrator contact by means of the voltage adjusting knob
(EM-25641) until the voltage reads at normal value. This is usually three
turns past the point where the contacts first touch. With this contact pres-
sure adjust the air-gap between the core and vibrator to 1/32”. This adjust-
ment is made by turning the “Stationary Contact Adjusting Screw” (Fig. 52)
after loosening the stationary contact set screw. The air-gap adjustment is
. now as close as is ever required. ’

Tungsten contacts must spark in order to operate well. For this reason
sparking of the contacts of the voltage regulator has not been eliminated
but has been reduced to a safe value by means of the spark-suppressor con-

denser (EM-25605-1).
Working on Contacts with Generator in Service

Should it become necessary to remove contacts and still keep the gen-
erator in service, it can be done as follows:

1. Stand on a dry board and otherwise avoid touching “live” parts when
working on any part of the unit.

2. Shift from automatic to hand regulation as follows:

. Cut in resistance by turning the exciter rheostat handwheel in
the decrease excitation (to the left) direction until the voltage
has been decreased a few volts and then raise the voltage back
up again by the regulator control knob. Repeat this until the
regulator control knob CANNOT raise the voltage further. Now
the exciter rheostat has full control and the Voltage Regulator
switch (EM-25622) can be thrown to the “HAND” position.

3. To put the regulator back in service, throw the switch back to
the “AUTO” position, cut out exciter rheostat resistance (by turning
the handle to the right or increase excitation direction) and turn
the regulator knob until the regulator has full control and the rheo-
stat is all cut out (all the way to the right).
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Air-Gap Between Vibrator and Core of Regulator

The Voltage Regulator performs best when the air-gap between the core
of the relay (EM-25601-1) and vibrator (EM-25615) is approximately 1/32 in.
but the action may be satisfactory with an air-gap as small as 1/64 in. or as
large as 1/16 in. This air-gap is adjusted by screwing the stationary con-
tacts up or down with the Vibrator Reed Air-Gap Adjustment screw (See
Fig. 52). The clamping bolt must be loosened before, and tightened after
working on contact adjusting screw. As the contacts wear, the air-gap will
increase and cause a slower restoration of voltage on load changes. This
is not serious in most cases but can be corrected by adjusting the stationary
contacts to give the normal air-gap of 1/32 in. between the vibrator and
core of the regulator. Check every 200-300 hours of operation.

Troubles and Their Elimination

In case of voltage irregularity or inability to maintain normal voltage,
remove cover of Voltage Regulator and check contacts as previously in-
structed. When contacts are in proper operation and voltage is still irregular
or cannot be maintained, see that generator collector-ring brushes, and exciter
commutator brushes are clean and have proper pressure. Also check for
possible loss of generator speed or exciter speed due to looseness of belts.

Do not change or tamper with wiring of the Voltage Regulator except to
check tightness of connections where necessary, or as instructed below:

Voltage Will Not Build Up

1. If vibrator does not vibrate see that voltage is getting to the coil of
the Voltage Regulator. There may be a loose or open connection
in the Regulator or potential transformer circuit.

2. Regulator contacts may be excessively dirty and need cleaning up.

Check the commutator and brushes on the exciter to make sure con-
tact is good. Clean brushes and commutator of dust or other foreign
material. Check brush pressure. ‘

4. Make sure that the exciter rheostat hand-wheel is all the way to the
right for automatic operation. Check exciter operation by cutting
out rheostat, turning handwheel to the right for a few seconds. (Volt-
age regulator switch in HAND position.) If voltage builds up, exciter
is operating properly.

5. Check for excessive belt slip which will cause a reduction in exciter
speed.

Check up on generator collector-ring brushes and connections.

The Voltage Adjusting Knob may be turned too much in the decrease
voltage direction.
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Voltage Regulator Has No Control

L.
2.
3.

Be sure Regulator switch is in “AUTO” position for automatic opera-
tion.

Be sure exciter rheostat is turned right (increase excitation) com-
pletely. :
Check large resistors (EM-25618-1 and EM-25606-1, Fig. 52) on back
of regulator panel for open circuit.

Check relay (EM-25601-1) coil for open circuit or short circuit. If
the relay coil has no voltage the regulator will not operate. The
normal operating voltage on the relay coil is 40 to 60 volts A.C.
Check exciter rheostat (EM-25770, Fig. 50) circuit for an’open circuit
in the rheostat or its wiring.

Contact vibrator may be bent or regulator contacts may be stuck. .
Voltage adjusting knob (EM-25641) may be turned too much in the
increase voltage direction.

Voltage Becomes Erratic

1.

w

The anti-hunt resistor (EM-25606-1) may not be adjusted properly.
To increase the anti-hunt effect, increase the resistance of this resistor.
CAUTION: In the adjustment of this resistor never cut out more
than 50% of the resistance in decreasing the anti-hunt force. After
this resistor setting has been changed it will be necessary to re-set the
voltage by means of the voltage adjusting knob on the front of the
regulator. This resistor is set properly at the factory and should
need no further adjustments.

The shunt field resistor (EM-25618-1) adjustment will affect the oper-
ation of the voltage regulator. This resistor is adjusted at the factory
so that the proper resistance is in the circuit for automatic operation.

Check for tightness of Regulator connections and other connections
in the generator or exciter circuit. Also see that no screws or me-
chanical parts of the Voltage Regulator Relay are loose.

Check for excessive build-up or pitting of the Regulator contacts.
Make sure no contact is stuck.

In some obstinate cases it is found that exciter brushes are off neutral.
Shifting the brushes against the rotation may correct the difficulty.
Do not shift more than necessary, since it may cause sparking at the
commutator.

The relay air-gap will sometimes affect the stability of the regulator.
In some cases the erratic or “hunting” (SEE NOTE) condition of the
regulator may be corrected by readjustment of the air-gap. In most
cases it will be found that the air-gap must be reduced to a smaller
value than the recommended setting of 1/32 in. In unsual cases where
the “hunting” is produced by too much stabilizing effect, it may be
necessary to increase the air-gap to about 1/16 in. This should be
done only if items 1 to 6 above fail to correct the trouble.

NOTE: The term “hunting” refers to a periodic variation of generator
voltage from normal voltage. The period of variation is usually 1 to 5§
times per second.
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Voltage Sensitivity is Poor
1. Make sure that the Exciter Rheostat Handwheel is turned all the
way to the right, or increase excitation direction.

See that no screws or mechanical parts of the Voltage Regulator
relay have become loose.

Check connections for tightness.
Air-gap may be too large or too small. Adjust air-gap to 1/32 in.
Contacts may need to be cleaned or refaced.

ik w N

Voltage Droops Excessively with Increase in Generator Load

1. Regulator switch may not be in the “AUTO” position. *
2. Exciter Field Rheostat may not be all the way to the right.

3. The voltage droop is determined by the setting of the shunt field
resistor. To decrease the droop increase the resistance slightly.

Contact Sparks Too Much

1. The spark-suppressor condensor (EM-25606-1) may be disconnected,
or open-circuited. A contact that does not spark may have a con-
denser with a short-circuit in it. A contact whose spark is large and
shows a yellow flame may have a condenser that is open-circuited.
Condensers are easily checked by any standard condenser test set
or capacity bridge.

2. A lead may be broken or loose between the contacts and the spark
suppressor condenser. ,

3. A lead may be loose to the hand rheostat, or the rheostat burned
out or broken.

Cross Current Compensation

When operating generators in parallel the division of the kilowatt load
between the generators depends upon the driving power of the diesel engines
which is controlled by the engine governors. (Refer to Operating In-
structions, Parallel Operation of Generators, Pages 121-122). This division
of kw load is practically independent of the field current of the generator
as supplied by the exciter. However, certain types of loads (low power
factor loads) when connected to the generator, cause the output of the
generator to consist partly of current which is not convertable to power.
This current is technically called ‘“reactive kva” and generally called
“wattless current.”

The division of the “wattless current” between .generators operating
in parallel depends entirely upon the excitation of the generator field. If
the excitation of one generator is greater than others with which it is
operating in parallel, it will furnish more than its share of the “wattless
current.” It is therefore necessary to provide a means of correcting the
excitation of individual generators which take more or less than their proper
share of wattless current. Although the voltage regulators control the
field excitation (See General Information, Voltage Regulator, Page 116)
it isn’t possible to make two voltage regulators exactly the same. That is,
it isn’t possible’ to regulate the output of the generator so close that it
will not vary a slight bit from that of any other generator. The slightest
change will cause unequal division of “wattless current.”

To correct this discrepancy, the voltage regulator relay coil (EM-25601-1,
Fig. 52) is connected in parallel to the secondary of a current transformer
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Cross Current Compensation — (Cont'd)
(EM-25616, Figs. 42 and 43) across a rheostat (EM-25612-1, Fig. 52), as

well as across the generator terminals. Thus the vibration of the vibrating
reed is effected by the current output as well as by the voltage output of
the generator. This is called “Cross-Current Compensation.”

As the current output of the generator increases, the energy into the
voltage regulator coil increases causing the vibrator to increase the mag-
nitude of its vibrations thus causing the contact to be open more and cut
down the excitation. Reduced excitation of course cuts down the generator
current output. The voltage however, will reduce only slightly because
the generator is connected to the bus on which the voltage is maintained
by the other generator or generators. The amount of current shunted
through the relay coil can be varied by the Cross-Current Compensation
rheostat (EM-25612-1).

The cross current compensation rheostat (EM-25612-1, Fig. 52) is set
in the all resistance “out” position when it leaves the factory. This is the
proper setting for the rheostat when the generator is not operating in
parallel. For parallel operation the cross current compensation rheostat
should be turned in the direction of resistance “in” but it should be turned
in this direction to give only enough droop in voltage from no load to full
load to give stable operation of the generator under reactive kva load con-
ditions. Stable operation is obtained when the generators deliver current
in proportion to their kva ratings. Maximum droop from no load to full
load is obtained with the resistance of the cross current compensation
rheostat all in. Usually sufficient compensation is obtained by use of half
of the rheostat.

Remove Generator Line Unit

Remove generator line unit as follows:

1. Remove upper (IEM-518206, Fig. 33) and lower (EM-518205, Fig. 33)
rear cover plates and the exciter sheave covers (EM-518208, and
EM-518209, Fig. 33).

2. Remove back cover plate (EM-28851, Fig. 45) and disconnect each
of the cross leads (Fio. 44) from the bus bars (EM-25735, EM-25736,
EM-25737, and EM-25738, Fig. 48).

3. Disconnect each lead of the cross cable (EM-25755, Fig. 44) from
terminal block (EM-25865, Fig. 45). Also disconnect leads at
terminals F,, F,, A,, and A, of this terminal block.

4. Disconnect the conduit attachment of the flexible conduit (EM-
518139. Fig. 33) from the exciter conduit mounting plate (EM-25862,
Fig. 45).

5. Disconnect leads through the Panel Light Conduit mounting plate

(EM-25864, Fig. 45).

Disconnect all leads to the engine instruments.

Remove end cover plates (EM-25714-2, Fig. 45) and remove the two

screws (EM-518203, Fig. 33) holding lower part of Line Unit frame

to the armature ring (EM-518004-1, Fig. 33).

8. Remove the four screws (EM-518203, Fig. 33) holding the upper part
of the Line Unit frame to the armature ring and lift off the Line Unit

Google
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ALPHABETICAL INDEX

(Illustrations)

PARTS CATALOG SECTION

Fig

Air Cleaner and Pre-Cleaner .................... 53

Armature Coils and Core .......cccccceeveunenn. 38

Armature Core and Connection ................ 39

Ring and Core ......cccovvevenne 40

Bevel Gear and Pinion Assembly ............ 54

Blower and Mounting Assembly .............. 94

Blower Assembly .....cccvieniincnneee, 105, 105A
Breaker Overload Trip Unit Arrange-
0 2T ¢ ) (U U
Brush Holder Assembly ........cccceevvecnnnnene
Plate Assembly .....cccoevevvvervnrnecne

Camshaft Housing Assembly
Commutator End Frame Assembly

. 102B, 103D
Connecting Rod Assembly ......ccocoevevunnne 56
Control Box Assembly .......cooceveneeccnennns 58
Set Assembly ......cccoccevereriennne 57, S7A
Crankcase Assembly ......ccccoevrevrueeereereienene 59
Breather Assembly .................. 60
Cranking Motor Assembly ........ccccevennee 103
Crankshaft Assembly .....ccovrvvirvrvveeennncn. 61
Cross Leads and Cable .........ccooevuevevenne. 44
Cylinder Head Assembly .................... 62, 62A
Drive Housing Assembly .......ccceueverrenneee. 103C
Exciter (Exploded View) .....cccevvvreenee 19
Exciter Exploded ......cooovvvvvvveeeeicinne, 41
Rheostat Parts ......ccoceereerverrennnnee 50
Exhaust Manifold Assembly ................... 63
Muffler Assembly ......ccovnneee. 95, 96
Fan Assembly ..o eenenne 65
Field and Frame Assembly ..................... 103A
Frame Assembly ..........uveervennnenee. 102A
Pole, Spider and Shaft .................... 36
Filter Tubing Assembly....68, 68A, 68B, 68C
Front Engine Support Assembly ............ 64
Fuel Filter Assembly ........covvennned
Filter Support Assembly ......c........
Supply Pump Assembly ......
Tank and Piping Assembly
Flywheel and Gear Ring Assembly ........ 70
Housing Assembly .............. 69, 69A
Gasket Assembly .......cocovirevrnnnee. 1004, 101
Generator (Exploded View) ..o 33
Generator and Accessories ..........cenennne 8
Controls .....ccoovvvecircreeene 25
Armature Coil Assembly Procedure 13
Armature Connection Procedure ...... 14
Armature Core and Insulation .......... 12
Armature Core and Ring Assembly
Procedure
ASSEMDBIY ..oocvrrereecee e
Brush Holder
Circuit Breaker and Connection ...... 48
Circuit Breaker and Trip Unit ...... 32
Circuit Breaker in Rear of Line
UNIE  ccccvenitnrenssesenciesnesnessssessessesses 49

Google
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Generator and Accessories—(Continued)
Drive Assembly ......cocoenne. 73, 73A, 73B
From Drive Sheave End .................... 27
From Shaft Extension End .............. 26
Generator Line Unit ....coevvveeienveccnennes 29, 45
Mounting Assembly ................ 72
) 23011703 OO 9

Shaft, Spider and Field Pole.. 11
Wire Assembly and Battery
Cable Assembly ................ 113
Governor Assembly......74, 74A, 74B, 75, 75A
Inlet Manifold and Piping Assembly 76, 76A
Injector Assembly .....cccocrcnevcrenreencccencenenes 77
Instrument Panel ......ccovveeneevecnceninnnenna
Assembly
Mounting
Lifting Bail Assembly ...........
Load Terminal Connections

Non-Synchronous Switch Cabinet Com-
plete ........ ereverestasteeneserannes

Qil Cooler Assembly ......cceveererevererrernann 80
Pressure Relief Valve Assembly ... 81

Pump Assembly 82
Sump Assembly 83
Piston Assembly ......ccccovvnrnenmeiniriniseeccns 84
Radiator Assembly .......ccocecereereverevecenrenennnne 85
Guard Assembly ......ocoveveecnnnee 98

Radio Interferencee Suppression
106, 107. 108, 109, 110, 111, 112

Rotor (Exploded View) .....cooveeeerveeecenes 34
Skid Assembly ..oveveeeveiennniieieeeenne 99
Starting Motor Assembly 86
Motor Switch Assembly ... 104
Switch Cabinets ......ccccevrveeeeireressrsnsennnne 5 6
Synchronizing Switch Cabinets ............... 23
Synchronous Generator Assembly .......... 1
Tappet Guide Assembly .....ccccoccriivrervnenene
Terminal BoX .ccevivececinvecnieneineneenens
Front View ....c.cccvvennennne
Rear View ...ccoevenee.
Side View ....cccorvueeee.
Box Connections ............
Parts e
Terminal Block
Plate Assembly .....ccoverrernenerernrenne
Tool Kit Assembly .....ccevvnevirierinrreennnns
Valve Cover Assembly
Voltage Regulator ........ceevrineinene

and Ammeter Switch 20
Regular, Exciteer and Exciter
Field Rheostat .....
Regulator Parts ......

Water Pump Assembly .......cccoeeeerrvennnee.
Wiring and Battery Cable Assembly 91, 91A
Worm Assembly ......oveecevernvennne e 92

Qil Line Assembly
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SECTION

On this page is shown a sample spare parts requisi-
tion on QMC Form No. 400 which conforms to the latest
revisions. The marginal notes give instructions for pre-
paring a requisition for spare parts for Engineer equip-
ment.

The revised QMC Form 400 has new column head-
ings. Until new forms are available use the present
form and type or write in corrections in column head-
ings as shown below.

Under revised heading “Nomenclature™ and "Unit"”
list the article and the unit (ea for each; Ib for pound;
etc.). Under heading "Maximum or Authorized Level"
list the authorized organizational allowances or depot
stock levels given in ENG 7 and ENG 8 of the ASF

Engineer Supply Catalog [superseding Part lil, Corps of
Engineers Supply Catalog). The total number on hand
for each item is listed under "On Hand". In column
headed "Due In" enter the total quantity previously
requisitioned but not delivered. Column headed
"Required” is to be changed to read "Quantity
Desired” and column headed "Approved" is to read
"Remarks.” For "Initial" and “"Replenishment” requisi-
tions, the sum of "Quantity Desired", "Due In", and "On
Hand" should equa! "Maximum or Authorized Level.”

(Additional details on this subject are covered in
ENG | of the ASF Engineer Supply Catalog which
incorporates information formerly contained in Section
AA.I|, Part lll, Engineer Supply éatalog.)

State PERIOD designation by use of one of the following terms:

4

"SPECIAL"—requisitions for necessary repairs not

1) "INITLAL"—first requisition of authorized allowances.
"REPLENISHMENT"-subsequent requisitions to maintain authorized allowances.

Type "SPARE PARTS"
in upper right hand cor-
\ner of requisition.

\

covered by allowances.

Address requisitions to Engi.
neer Field Maintenance
Office, P. O. Box 1679, Colum-

bus, Ohio (except for spare e R %ULQH‘ION
parts for searchlights and bar-
rage balloons which are ad- | g AN et Bap Tomuabas, Biie ™ oA —

dressed to Schenectady, N.Y.
or Ogden, Utah ASF depots).

>4
Give complete shippingA

Bossisttion No. Ev531-3-44 — Dae July 5, 1943 —  Peried Heplonlshment =~
suir ToEngineer Property Officer, Pihe Camp, New Yor

\

£a ﬁg;;gt‘m. Pine Coan, M Y.
A For: the Commanding

Dy It d-

Raqr isivinngn Br ‘show

instructions. Special instruc-
tions for packing, marking,
routing, etc., should be given
at bottom of requisition.

E Q_‘-l—
Fobert E. Roe
¥sjor, C.E.

fereut frum “amp 90" inclurte addrem).

2ngineer Property Officer

Rank, O
> officers

kmt: Do

F.Doe
Col. C.E.,
Executive Officer

State proper nomenclature< - - L """"'"’l —
of machine, also make, model, [™stoc¥H8% SommQT Yeort' £ - s
: : PARTS FOh GFNEKATOL _ET, POFTABLE, CIESEL, FKID MOUNTED, 10p-K¥
machine serial number and 127/220-Volf, 3-Phese, 60-Cycle, or 2)0/400lVolt, I-uase, po-Cycle
U.S. A, registration number. }rphy, dodpl ME-650, Fngine Number #]1236BL
v e Basis: Repair of Disabled Eyuipment
Prepare a separate requisition
for each different machine. Delivery 1s requestea by Jfuly 2p, 1443
ME-650
State basis or authority and”” UURPHY NG
date delivery is required, im- ATER
mediately below description D 3275 woter PbELEME o o o 2
of machine. -
‘!lgﬂ
D bl b tw it MC-40112 Rotor housing 9 4] [+ 1
ce between items!
ouble space bELC g
DR-1850768 rush Jrd 0 9 0 1
Group parts required under D“'”’"‘:’ Brush Main 0 o o 2
group headings as shown in-— ELECTRIC MACHINFRY CQupaN| GEHERATOR GROUR
manufacturers' parts catalogs .
{Technical Meanuals). P¥-518031 Brush Heldeiaten bpring 0 o 0 1
Jok
State OCE stock numbersl\ BEd-518101 Armature gmplote e o] o] 1
manufacturers’ parts numbers VOLTAGE REGULATO
and nomenclature accu’ately B1-25615 Fegulator Contects 4] 9 o] 1
and completely. Do not use .
abbreviations. pred

/

*Nonexpendable items such as tools must be accounted for, when requisitioned,

by a statement that they
MENT OF CHARGES.

have been placed on REPORT OF SURVEY or STATE-

Emergency requisitions sent by telephone, teletype, cablegram, telegraph or radio must be con-
r,_ﬁqned immediatfly with requisition marked: "Confirming (state identifying data).”

U BIC
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PREPARATION OF REQUISITIONS

A Sample requisition in the correct form for submission by the Engineer
Property Officer is shown on the opposite page.

THIS SHALL BE FOLLOWED IN MAKING OUT REQUISITIONS.

In order to eliminate duplication of work, Property Officers may author-
ize organizations to prepare requisitions in final form, leaving requisition
number space blank for completion by Property Officer.

THE FOLLOWING RULES WILL BE OBSERVED CAREFULLY IN
PREPARING REQUISITIONS FOR SPARE PARTS:

a. Prepare a separate requisition for each different machine.
b. Type “SPARE PARTS” in upper right hand corner of requisition form.
c. Staté PERIOD designation by use of one of the following terms:

(1) “INITIAL”—first requisition of authorized allowances.

(2) “REPLENISHMENT”—subsequent requisitions to maintain author-
ized allowances. :

*

(3) “SPECIAL”—requisitions for necessary repairs not covered by
allowances.

d. Give complete shipping instructions.

e. State proper nomenclature of machine, and make, model, serial number
and registration number:

f. State basis or authority, and date delivery is required, immediately below
description of machine.

g. Group parts required under group headings as shown in manufacturers’
parts catalogs.

h. State manufacturers’ parts numbers and nomenclature descriptions accur-
ately and completely. Do not use abbreviations.

i. Double space between lines.

j. Emergency requisitions sent by telephone, telegraph, or radio must always
be confirmed immediately with requistion marked: “Confirming (state
identifying data).”

k. Nonexpendable items must be accounted for.

Google
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164 PARTS SECTION

NOTE

This assembly is identical to MD-4719 fuel filter assembly (Fig. 66,
Page 163) except MD-4113 gauge fuel pressure is not used. Order all other
parts from MD-4719 fuel filter assembly.

L

FUEL FILTER ASSEMBLY
MD-4719A
FIG. 66A

Google |
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Murphy
Diesel
No.

MD- 884
MD- 887
MD-1065
MD-1066
MD-1414
MD-1415
MD-1418
MD-1437
MD-1662

MD-1817
MD-1818
MD-1844
MD-1845
MD-2305
MD-2603
MD-3003
MD-3258
MD-3267
MD-3281
MD-3284
MD-3288

MD-3355
MD-3453
MD-3457
MD-3465
MD-3467
MD-3478
MD-3479
MD-3513
MD-3726
MD-3734
MD-3737
MD-3745
MD-4206
MD-4220
MD-4685
MD-4686
MD-4687
MD-5008
MD-5020
MD-5049
MD-5095
MD-5119
MD-5299
MD-5307
MD-5308
MD-6433
MD-6434
MD-6726
MD-7778

List of gaskets as shown on opposite page.

Quantity

Reference

No. Engine

11
15

2

4
46
44
36
48
32

24

3
35
34
27
38
30
13
14
42
45
29

43

8
21
26
47
16

per

—

€ = b = et O\ D) =

Ny = bt s bt Q) bt b b ek e et

et DN bbbt b bt bt et DN O et b b e b et e et DN DD = e DN = N

Description
Crankshaft Slinger Cover Gasket

Crankshaft Slinger Gasket
Handhole Cover Gasket
Valve Cover Gasket
Camshaft Housing Gasket
Governor Housing Gasket
Fuel Shaft Cover Gasket
Rear Bearing Cap Seal (Cork)
Gasket
1—Breather Air Cleaner
2—Breather Cover Plate
Governor Housing Cover Gasket
Governor Housing Head Gasket
Servo Spring Cover Gasket
Governor Inspection Cover Gasket
Camshaft Housing End Cover Gasket
Breather Air Cleaner Gasket
Fuel Flow Gland Shim
Water Pump Body Gasket
Water Pump Plate Gasket
Thermostat Housing Gasket
Thermostat Cover Gasket
Gasket
4—Radiator
3—0il Cooler
Control Set Bracket Gasket
Water Inlet Pipe Cover Gasket
Camshaft Drive Cover Gasket
Oil Sump Gasket
Oil Sump Front Seal (Cork)
Generator Drive Bearing Cover Gasket
Generator Drive Bearing Cage Gasket
Generator Drive Cage Seal (Cork)
Radiator Tank Gasket
Oil Cooler Gasket

'Radiator Filler Neck Gasket

Radiator Cap Gasket
Air Connection Gasket
Air Cleaner Support Gasket

Fuel Pressure Valve Gasket
Lubricating Oil Cover Gasket

Fuel Filter Cover Gasket

Water Pump Spacer Gasket

Fuel Supply Receiver Gasket

Oil Pump Cover Gasket

Flywheel Housing Gasket

Front Engine Support Gasket

Oil Cooler Return Cover Gasket (Center)
Oil Cooler Inlet Cover Gasket

Oil Cooler Return Cover Gasket

Air Cleaner Gasket—Inner (Cork)
Air Cleaner Gasket—Quter

Blower Outlet Connection Gasket
Governor Valve Lever Support Gasket

Gasket Assembly — Prepared Paper MD-6770-D
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*Not shown in illustration cannot be installed in field.
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PARTS SECTION
Part Approximate Price

Number Name and Description of Part Qty. Weight, Lbs. Each Page
MD-510 Connecting Rod Nut .....oceeereennenee. 12 3 pcs. 1 $ 0.20 150
MD-622 Cylinder Liner Seal ......cooveeinnenene 14 20 pcs. 1 25 155
MD-855 Piston Pin .ecevcvevereesennenneneinesens 6 3 3.30 194
MD-856 Cylinder Liner .......ceooeveecennecenne 6 31y 28.00 155
MD-863 Piston Pin Retainer ........ccceveemrunee. 12 7 pcs 1 .10 194
MD-864 Connecting Rod Dowel ........couuueee 12 16 pcs 1 .15 150
MD-867 Injector Bushing Seal .......ccoeeueene 12 100 pcs 1 15 158
MD-868 Injector Valve Ball ... 6 150 pcs 1 .05 186
. (LOts 50 OF OVET) eovoeieericceriseiessectneses s sssessesassssssssssssesessssessssessnsssesassesns 02 186
MD-869 Injector TiIP cevceverenneeenrennresersenens 6 15 pcs 1 3.65 186
MD-870 Injector Valve Guide .....cccccoovernnene. 6 150 pcs 1 .50 186
MD-871 Injector Valve Seat .....ccconevvernen 6 10 pes 1 3.00 186
MD-873 Injector Gasket ...ccccocevvecevvrecenivenennae 6 500 pcs 1 .05 186

(LOtS 50 OF OVEL) ..ooovverereriereereesteressessssesesssss st esassssessesesssssesosssssssssessssnns .03 186
MD-873A  Injector Cyl. Gasket ........cccouvevrune... 6* 500 pcs 1 05 ...
MD-874 Injector Ret. Nut ...coeveevreveencrinnnes 6* 1Y 1.35 197
MD-875 Injector Spacer Nut ....cevveneene 6* 10 pcs 1 1.10
MD-876 Injector Body Bushing .................... 6* 15 pes 1 45 ..
MD-877 Injector Spacer Seal .......cccoverrnnnee 6* 35 pes 1 d0 0
MD-883 Crankshaft Slinger Cov. .....cccovvmnnn. 1 7 14.10 170
MD-884 Crshft. Slinger Cov. Gask. ......... 1 35 pes 1 .25 170
MD-885 Flywheel Bolt .....cvecemerreccrceeeenen, 10 3 .75 172
MD-887 Crankshaft Slinger Gasket .............. 10 150 pcs 1 20 170
MD-888 Crankshaft Slinger Bolt Lock ... 8 150 pcs 1 .05 170
MD-891 Injector Tappet ....o.coeeeceeeecereeserenne 6 2% 15.00 186
MD-892 Injector Spring—OQuter ......ccceuenuuee. 6 1% 2.75 186
MD-893 Injector Spring—Inter. ......ccouenee. 6 1 1.75 186
MD-894 Injector Spring—Inner ..., 6 } 24 1.20 186
MD-896 Injector Tap. Thrust But. ............. 6* 25 pes. 1 1.00 ...
MD-898 Injector Control Sleeve-Gear .......... 6% %4 500 ...
MD-899 Injector Control Sleeve ................ 6* | A 470 ...
MD-902 Injector Con Sleeve-Screw .............. VA 25 pcs. 1 A5 L
MD-903 Injector Filter ....ccoomvnvvcnncecnne 6* 3 565 ...
MD-904, Injector Spacer Screw ... 6* 25 pes. 1 .30 186
MD-905 Injector Cylinder Dowel ................ 6* 100 pcs. 1 10
MD-906 Injector Spring Cover Screw ... 6 6 pcs. 1 45 186
MD-907 Injector Spring Cover Support ........ 12* i .10 ...
MD-909 Injector Fuel Connection .............. 6* 3% 400 ...
MD-910 Injector Body .cceecevvveinnecsincnens 6* 10 2485 ...
MD-911 Injector Body Plug ....cooveiceecnnnn 12* 50 pcs. 1 A5
MD-912 Injector Fuel Conn. Plug ... 12* 100 pcs. 1 A0
MD-913 Injector Valve Spring ....cceeeevvverennee 7 100 pcs. 1 35 180
MD-915 Injector Con. Lever Pin ... 6* 15 pes. 1 JS .
MD-916 Injector Con. Lever Collar ............. 6* 35 pcs. 1 S0 ..
MD-917 Injector Stop Pin ...cceeeeeercreecncennn, 6* 50 pcs. 1 d0 0 .
MD-924 Tie Bolt Nut-Plain .....cccvceeveenncen, 16 v 25 158
MD-925 Tie Bolt Nut-Slotted ......ccccocevvemeneneee 16 A 40 155
MD-926 Cylinder Head Nut ... 18 4 .10 158
MD-927 Cap NUt oot seienens 23 23 pcs. 1 .10 148
MD-928 Fuel Supply Receiver ... 4 1 3.85 197
MD-928A  Fuel Supply Receiver ... 2 1 3.85 197
MD-933A  Fuel Control Lever ......inns 6 4 2.70 148
MD-934A  Fuel Con. Float Lever ... 6 4 1.65 148
MD-935 Fuel Con. Lever Pin ...ceveerevcvenens 12 50 pcs. 1 15 148
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Part
Number
MD-973
MD-974
MD-975
MD-976
MD-977
MD-978
MD-983
MD-984
MD-985
MD-990
MD-992.
MD-996
MD-997
MD-1007
MD-1008
MD-1009
MD-1010
MD-1020
MD-1021
MD-1022

MD-1023
MD-1028
MD-1032
MD-1033
MD-1034
MD-1035
MD-1036
MD-1039
MD-1040
MD-1041
MD-1043
MD-1044
MD-1044A
MD-1046
MD-1056
MD-1057
MD-1058
MD-1061
MD-1062
MD-1065
MD-1066
MD-1099
MD-1100
MD-1102
MD-1103
MD-1104
‘MD-1105
MD-1110A
MD-1111
MD-1117
MD-1160
MD-1171
MD-1172

Name and Description of Part Qty.
Handhole Cover .......cicnsnnnssincenes 10
Tappet Guide ..ccovrvecvcccimcnnnerrcrinnnens 6%*-
Main Bearing Shell—Frt. ............... 2
Main Bearing Shell—Inter. .............. 8
Main Bearing Shell—Cen. ................ 2
Main Bearing Shell—Rear ................ 2
Main Bearing Cap—Inter. ... 4*%x
Main Bearing Cap—Center .............. | i
Main Bearing Cap—Rear ............... | R
Gasket—Cam. Hsg. Stud ..o 58
Camshaft Housing Stud ................ 16
Manifold Gasket .coceerveevriervervcrenenene 12
Main Bearing Dowel .........eneee 14
Camshaft Bushing—Inter. ................ 12
Camshaft Bushing—Ends ................ 4
Camshaft Thrust Collar ................. 2
Bevel Pin. Brg. Cage .....unene 1
Injector Retention Gear ......cccounune 6
Injector Wrench Gear ... 6
Bevel Pinion Bearing ... 2
Bevel Pin, Thrust Brg. ... 2
Cyl. Head Gasket ....ccceorvemircriivcnnnns 1
Nut—Rear Main Bearing ............... 2
Tie BOlt .ocverrrierernnererernnessesesesiseens 16
Stud—Rear Main Bearing ... 2
Cylinder Head Stud—Short ........... 7
Cylinder Head Stud—Long .............. 25
Rocker Arm Exhaust ......ccccceveiveennae 12%*
Rocker Arm Bushing ......ovvceneee 24
Bevel Gear ..eveveveieineeneinneneeenens 1
Bevel Gear Shim (.003) ....ccoenvrvneneee 4
Bevel Pinion Shim .....ccicvivennens 20
Bevel Pinion Shim (.031) ............. 2
Dowel-Bevel Pinion Cage .............. 1
Oil Tube—Bevel Pinion .......cccveuuee. 1
Oil Tube Staple ...ccvvvvcrercncrrnnnene 2
Qil Level Gauge Handle .................... 1
Valve Spring—Inner .......ccovveeennnee 25
Valve Spring—Outer .....occoceervnnae 24
Handhole Cover Gasket ..., 12
Valve Cover Gasket ......ccocccenecnnne 6
Valve Spring Washer ......cccouevvnnnee 24
Valve Spring Keeper ... 48
Valve Tappet .cccvevnvcvcmnneinisienens 24
Valve Seat Ring ..ccocovvevcenncrnniiniens 12
Valve Stem Snap Ring ...cneen. 24
Crankcase Oil Tube ....cccovnirienrunne 6
Camshaft Supply Oil Tube ........... 1
Clip (Camshaft Supply) ... 1
Crankcase Sump Dowel ......cccccenunnee 4
Exhaust Manifold .....ccocoveccveninviennns 2
Exhaust Pipe Flange .....ccvvernnnne 2
Stud—Manifold ....cccovvvnniiniiinnnns 2

Approximate
Weight, Lbs.

100 pcs.

8 pcs.
7 pcs.

5 pes.
5 pes.

8 pcs.

150 pcs.
300 pcs.
30 pcs.
20 pcs.
15 pcs.
50 pcs.

8 pcs.
3 pcs.
100 pcs.
200 pcs.
3 pcs.
20 pcs.

5 pcs.

100 pcs.

15 pes.

12 pes.

2%
5V
%
%
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"""rOrder MD-1408 Tappet Guide Unit Assembly—Price Each $25.00

#(Order MD-2994 Exhaust Rocker Arm Assembly—$2.90

Price
Each

2.35
11.90
5.30
470
8.10
12.40
8.10
16.30
14.50
05
25
20
20
2.55
2.60
4.25
19.90
1.50
2.60
3.20
1.05
10.50
30
3.70
75
35
50
2.60
15
30.75
25
05
15
50
55
05
1.70
25
30
15
15
20
10
1.10

3.30-

05
1.35
75
.05
75
18.10
7.00
45

*##Available only semi-finished. Must be line bored after assembly to crankcase.
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155
197
155
155
155
155
155
155
155
148
158
160
155
149
149
148
147
197
197
147
147
158
155
155
155
155



*iOrder MD-3824 Assembly—Price Each $2.55
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218 PARTS SECTION
Part Approximate Price

Number Name and Description of Part Qty. Weight, Lbs. Each Page
MD-1177  Stud—Manifold .....oceevrcerercererennnee 56 8 pes. 1 A5 158
MD-1181 Stud—O0il Sump Cover .......... 35 20 pcs. 1 15 163
MD-1193 Bevel Gear Shim (.010) 2 50 pcs. 1 .35 147
MD-1216 Injector Wrench Assembly ... 1 24 2.50 198
MD-1258 - Oil—Level Gauge Pin ........cu... 2 300 pcs. 1 05 ..
MD-1266 Rocker Arm Spring ....coeveeeveennes 24 25 pes. 1 10 148
MD-1267  DOWel ettt 2 20 pcs. 1 .25 170
MD-1272  Timing Plunger Spring ... 1 50 pcs. 1 20 170
MD-1275 Servo SPring .eeeveeecvcenine s 1 10 pcs. 1 40 181
MD-1283 Fillister Head Screw (%4-20x3%)... 2 40 pcs. 1 05 173
MD-1284A  Fillister Head Screw (%4-20x5§%)... 29 70 pcs. 1 .10 177
MD-1285 Fillister Head Screw (%4-20x34)... 20 70 pcs. 1 .05 152
MD-1286 Fillister Head Screw (14-20x1)...... 34 70 pcs. 1 -05 187
MD-1288  Capscrew (%4-28x114) .vvveveeecrnnee. 1 35 pcs. 1 05 196
MD-1289 Capscrew (14-28x1) Spec. Mat. ... 6 40 pcs. 1 25 148
MD-1292 Capscrew  (34-24x134)  woevvevencrnnne 1 16 pcs. 1 .05 196
MD-1293 Capscrew  (34-16X34)  voveeververecccnenen 9 20 pcs. 1 05 155
MD-1294 Capscrew  (34-16x1) .coveverveervecnnnnne 148 20 pcs. 1 05 146
MD-1295 Capscrew (34-16x114) .vvrereeennee 28 15 pcs. 1 .05 148
MD-1296 Capscrew (34-16x4) ..cooovveeeevrernnnen. 7 |/ .10 184
MD-1298 Capscrew (15-13x115) ... 6 % 10 200
MD-1299 Capscrew  (15-13x134)  vervecenne 19 Y4 05 170
MD-1300  Capscrew (35-13x3%4) .ccoovvvieerinncenn 4 Y 10 147
MD-1301  Capscrew (34-20X2) wovovovooossrosrsn 21 Y 10 193
MD-1302 Capscrew (34-10x274)  veevererrrrennns 18 3 20 170
MD-1303 Pipe Plug (34 Slotted) ...cooeenenee. 23 25 pcs. 1 10 149
MD-1304 Pipe Plug (14 Slotted) ... 11 15 pes. 1 10 148
MD-1305 Pipe Plug (34 Sq. Hd)) ..., 3 8 pcs. 1 .10 163
MD-1306 Pipe Plug (34 Allen Process) ... 1 15 pes. 1 .10 149
MD-1307  Pipe Plug (¥4 Sq. Hd.) .eeveene. 5 20 pcs. 1 .05 155
MD-1308 Pipe Plug (%4 Slotted) ..o, 3 8 pcs. 1 40 148
MD-1309 Pipe Plug (34 Sq. Hd)) ... 1 20 pcs. 1 .05 195
MD-1312 Woodruff Key No. 9 ... 8 200 pcs. 1 .05 148
MD-1314 Expansion Plug (32) .vvvvrvnee. 2 30 pcs. 1 .05 170
MD-1316  Expansion Plug (1) ... 1 30 pcs. 1 .05 155
MD-1317  Expansion Plug (114) .. 2 30 pcs. 1 .05 158
‘MD-1318 Lock Washer (34) .vevveveeeeecrenn, 93 150 pcs. 1 01 148
MD-1319 Lock Washer (38) e 247 70 pcs. 1 01 146
MD-1320 Lock Washer (34) .o 18 50 pcs. 1 01 146
MD-1321 Lock Washer (54) .eevveeeeeveennen 7 35 pes. 1 05 161
MD-1322 Lock Washer (34) v 30 25 pcs. 1 .02 149
MD-1324  Nut (%-28) oo 24 100 pes. 1 02 152
MD-1326  Nut (36-24) oo 92 70 pes. 1 03 148
MD-1327 Nut (14-20 Castellated) .................... 1 20 pcs. 1 04 176
MD-1328 Nut (24-20) e 118 25 pcs. 1 03 146
MD-1328A  Nut (34-20) oo 8 25 pes. 1 03 160
MD-1329 Nut (54-18) vt 1 12 pcs. 1 .10 161
MD-1331 Nut (34-16) e 7 8 pes. 1 15 158
MD-1333 Injector Tappet Shaft ... 6%t 8 pcs. )
MD-1334 Injector Tappet Bearing Roller ...... 78%t 150 pecs. 1 .
MD-1336 Nut—Worm Drive ..evvecerereennens 3 A .35 147
MD-1342  Gasket .cccverereerveerennnnnns . 2 500 pcs. 1 .05 190
MD-1346 Injector Lifter Bail .coovevreenvveennnnns 6 15 pcs. 1 .10 186
MD-1351  Water Outlet Stud Gasket ................ 2 300 pes. 1 05 170




PARTS SECTION | 219

Part Approximate Price
Number Name and Description of Part Qty. Weight, Lbs. Each Page
MD-1352  Headless Set Screw ......ccceeencns 4 50 pcs. 1 05 153
MD-1354 Comp. Release Seal Washer ............ 2 60 pcs. 1 10 149
MD-1362  Ball Bearing (ND-3306) ................ 2 3 5.20 176
MD-1364  Ball Bearing (5307) .oeererinicniene 2 1% 9.35 203
MD-1366  Oil Seal (11%) e 1 5 pes. 1 2.10 192
MD-1368  Lockwasher (34XU4X14) corevrvrcerenn 1 30 pcs. 1 05 158
MD-1368A Lockwasher (34XU4XE) .oeveveverenenens 6 30 pes. 1 05 199
MD-1375 Pipe Elbow (15X90) .cvvvrverevvecrnennee 2 A d0
MD-1376 Ball (34) vt esersssensens 1 200 pcs. 1 .05 170
MD-1377  Drain Cock .vvrevneerrnnecscneresessasesnnee 1 20 pcs. 1 .20 163
MD-1390 Male Elbow (34 Tube) ... 1 A 1.20 155
MD-1391 Nut (34 Tube) .o 1 4 40 167
MD-1392  Male Elbow (34 Tube) .....cuvenee. 4 8 pes. 1 .20 163
MD-1393 Male Connector (34 Tube) ... 1 16 pcs. 1 A5 ..
MD-1395 Male Elbow (15 Tube) .ccveonnnne 13 16 pcs. 1 .10 166
MD-1398 Nut (f5 Tube) e 26 15 pes. 1 .05
MD-1399 Male Connector ({5 Tube) ... 10 30 pes. 1 10 166
MD-1404A  Injector Supply Tube ....covecnnn 2e 6 pcs. 1 .50 197
MD-1405A Injector Supply Tube ......cccoovnnnne lee 6 pcs. 1 .50 197
MD-1414 Camshaft Housing Gasket ............... 1 8 pcs. 1 .50 148
MD-1415 Governor Housing Gasket ................ 1 500 pcs. 1 .10 178
MD-1418 Fuel Shaft Cover Gasket ............... 1 500 pcs. 1 .05 179
MD-1437 Rear Bearing Cap Seal ... 1 45 pcs. 1 .10 193
MD-1471 Servo Piston Ring .....ccvevnncene 2 45 pcs. 1 .15 179
MD-1492 Pin e enene 1 8 pcs. 1 25 153
MD-1499 Lockwasher (No. 8) .oveervevrrrreccnnes 2 1000 pcs. 1 01 154
MD-1501 Lockwasher () .evevinevnnineciennssenens 2 300 pcs. 1 01 166
MD-1502  WaSher ..cceeeevrernercereneseneensennenns 2 50 pcs. 1 Q5 152
MD-1512 Male Elbow (¥ Tube) ... 2 8 pcs. 1 .50 156
MD-1513 Nut (¥ Tube) .ercereceerreiennes 3 15 pes. 1 .10 156
MD-1556  Injector Mounting Bracket .............. 1 5% 3.95 198
MD-1560 Cup Plug (11) oeeereveveeererinerenne 1 15 pes. 1 .05 146
MD-1587 Injector Mounting Nut ....cccoevrernnnees 1 1 .50 198
MD-1598 Thrust Bearing Anchor Screw ... 8 30 pcs. 1 05 147
MD-1613 Lockwasher (78) .cceeeveeeveeveveennrrenenas 2 10 pes. 1 05 211
MD-1615 Pipe Plug (34 Sq. Hd.)) ... 12 25 pes. 1 .05 148
MD-1640 Valve Spring Comp. Head ............. 1 3 pcs. 1 1.00 198
MD-1641 Valve Spring Comp. Plate ................ 1 1 1.00 198
MD-1644 Valve Spring Comp. Screw .............. 1 v 1.25 198
MD-1645 Injector Spacer Screw Washer ...... 6* 800 pcs. 1 .05 186
MD-1646 Injector Control Segment ................ 6* 3 pcs. 1 390 ...
MD-1647 Injector Control Crank ... 6* A 400 ...
MD-1652 Injector Control Spring Pin ............ 6* 200 pcs. 1 J0 .
MD-1653 Injector Control Spring ... 6* 40 pcs. 1 25 .
MD-1656 Injector Key Pin cccevvinecnncnenenencn 6* 500 pcs. 1 d0 L.
MD-1662 Breather Air Cleaner Gasket .......... 3 50 pes. 1 05 156
MD-1663  Camshaft Housing Dowel ................ 1 8 pes. 1 25 148
MD-1664 Tappet Guide Ferrule .....coovveneueneee 12 20 pcs. 1 15 197
MD-1665 StUA ettt rsnes 12 ‘5 pcs. 1 15 158
MD-1666 Camshaft Housing Plug .....ccc.... 1 8 pcs. 1 25 148
MD-1676 Breather Cover Plate ....ccoevevereneee 1 3 pcs. 1 50 156
MD-1676A- Breather Cover Plate ....ccccevvervenene 1 3 pes. 1 75 156
MD-1679 Cotter Pin (34X1) e 6 150 pcs. 1 01 170
MD-1681 Cotter Pin (4X114) coeeeereeereirrrennns 36 150 pcs. 1 01 148

eOrder MD-1404 Assembly—Price Each $0.50

eeOrder MD-1405 Assembly—Price Each $0.50

Google



220 PARTS SECTION
Part Approximate Price

Number Name and Description of Part Qty. Weight, Lbs. Each Page
MD-1682 Cotter Pin (MX124) eovcrveerrerreeenne 22 100 pcs. 1 01 155
MD-1683 Cotter Pin (14x134) e 3 100 pcs. 1 01 147
MD-1684 Cotter Pin (3%xY%) 30 500 pcs. 1 01 148
MD-1685 Cotter Pin ($%x34) ... e 12 400 pcs. 1 .01 149
MD-1686 Cotter Pin (T5X15) ccreeereneececvsmsserenns 8 500 pcs. 1 01 152
MD-1727 Capscrew (15-20X4) occvreeerereecnvenncnens 3 15 pes. 1 15 165
MD-1741 Expansion Plug (34) wvnvvcnncnnee 1 20 pcs. 1 .05 179
MD-1744 Radiator Overflow Pipe .....ccecvvevenee 1 VA 75 195
MD-1745 Rad. Overflow Pipe Clip ....coovuneee 1 150 pcs. 1 10 167
MD-1750 Capscrew (34-10x325)  covevvveecrccerenes 1 1 .20 196
MD-1772 Governor Housing Head .................. 1 2y, 1.50 179
MD-1773 Governor Case ...cvveveinecieenesesesens 1 15% 8.50 178
MD-1775  Governor Weight ....cccoceceevevrcrenvcrennnens 2 Y 345 178
MD-1778 Governor Drive Spring ... 1 | 75 178
MD-1780 Governor Piston .....c.oecevevcrreneneenen. 1 2 10.50 179
MD-1788 Governor Weight Shaft ... 2 20 pcs. 1 .85 178
MD-1789 Governor Servo Spring PI. ... 1 i .80 178
MD-1792  Governor Bell Crank ... 1 114 8.75 180
MD-1796 Governor Valve Stop Screw ... 1 70 pcs. 1 .30 179
MD-1800 Ball Bearing (ND38) ...cocoeevereunennne. 1 30 pcs. 1 1.80 180
MD-1803 Ball Bearing (206-K) ...coovveeeerennene 2 v 4.00 177
MD-1804 Governor Bell Crank Shaft .......... 1 1 1.15 180
MD-1805 Governor Bell Crank Bearing ........ 1 % 1.15 181
MD-1807 Capscrew (348-16X234) cveveereevvrennnne 2 16 pcs. 1 15 152
MD-1813 Pin (U4X138) oo 2 15 pcs. 1 .10 149
MD-1815 Capscrew  (34-24x115) ccovvcvcncnnernens 1 16 pcs. 1 20 196
MD-1817 Governor Housing Cover Gasket ... 1 300 pcs. 1 .10 180
MD-1818 Governor Housing Head Gasket ... 1 150 pcs. 1 .05 179
MD-1820 Female Elbow (3§ Tube) ... 2 16 pcs. 1 35 181
MD-1821 Pipe Nipple (14 Pipe x 115 Lg)... 4 16 pcs. 1 .05 163
MD-1828 Throttle Ball Joint .....coevevcninreene 2 8 pcs. 1 25 152
MD-1836 Capscrew  (34-24X34)  ocvveveveeercrernenes 2 16 pcs. 1 05 149
MD-1841 Governor Inspection Cover ............. 1 Y4 75 181
MD-1844 Servo Spring Cover Gasket ........... 1 150 pcs. 1 .05 181
MD-1845 Governor Inspection Cover Gasket.. 1 300 pcs. 1 .05 181
MD-1875 Pin ViISE e eveeneneeens 1 30 pcs. 1 1.75 198
MD-1879 Box Wrench (34 and %8) ... 1 [ A .80 198
MD-1881 Sliding Bar .cevcereeeeeerereessee s 1 214 435 198
MD-1882  ExXtension ...oeeeiirincrneesenns 1 1 2.65 198
MD-1884 Socket 1”7 e 1 Y 1.20 198
MD-1885 Socket 138”7 et 1 3 pes. 1 1.50 198
MD-1886 Socket 165” o eeeeeseereeens 1 | A 1.80 198
MD-1888 Box Wrench (5 and 38) .cvveneee 1 8 pcs. 1 65 198
MD-1889 Box Wrench (¥ and %) ... 1 5 pcs. 1 .70 198
MD-1890 Injector Tip Brush ..., 1 5 pcs. 1 20 198
MD-1891 Injector Valve Seat Grinder ............ 1 150 pes. 1 25 198
MD-1893 Injector Tip Cleaning Wire .009... 4 1000 pcs. 1 01 198
MD-1894 To0l BOX covveercrecteirienrereresenestersesnsene 1 6 475 198
MD-1907 Injector Tip Cleaner 1 200 pcs 1 25 198
MD-1912 Camshaft Drive Coupling—Lower.. 1 2% 10.05 147
MD-1917 Male Connector (¥4 Tube) ... 2 4 .35 156
MD-1972 Brass Nut (8-32) .eververvcivecirecnnenes 2 60 pcs. 1 .01 154
MD-1974 Washer (Brass No. 8) ..cvveernnnee 2 125 pcs. 1 03 154
MD-1998 Cotter Pin (U8X34) everrverenrereccrenesenes 1 150 pcs. 1 01 L.
MD-1999  Bevel Pinion ..c.coevcerneecneereneeene 1 8 44.25 147

Google
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Part Approximate Price
Number Name and Description of Part Qty. Weight, Lbs. Each Page
MD-2002 Injector Seal Ring ....vvivirreennnee 6 150 pcs. 1 10 186
MD-2005 Feeler Gauge (.012) ..vvvvvvvrvrennnens 1 16 pcs. 1 55 198
MD-2006 Feeler Gauge (.015) .vvvvvveeene 1 16 pcs. 1 .55 198
MD-2026 Cap Screw (34-16x1Y4 Spec.) ... 2 5 pes. 1 .20 149
MD-2029 Comp. Release Shaft ......cccceeerrrueenee 1 12 13.05 149
MD-2091 Woodruff Key No. 5 .o 2 300 pcs. 1 .10 200
MD-2058 Wire Terminal ....ooovevveveviecnneenne 4 300 pcs. 1 05 ...
MD-2104 Cap Screw (54-11x4) .occovvrvcnivcnenns 2 34 15 198
MD-2109 WaASher oo ceeiesrresessesnsaseneens 1 80 pcs. 1 05 .
MD-2112 EIDOW vttt tereenanacsrssesesanenes 1 11 pcs. 1 20 167
MD-2115A Injector Seal Spring Seat ................ 6 5 pcs. 1 70 186
MD-2119 Female Connector (f3 Tube) ... 30 pcs. 1 25 188
MD-2161 Timing Plunger ...cocniiiiniionenns 1 3 pcs. 1 .90 170
MD-2163 Pipe Plug (14 Sq. Hd.) ... 12 40 pcs. 1 .05 161
MD-2230 Governor Servo Spring Cover ... 1 1 3.60 181
MD-2231 Governor Servo Plunger Stop ........ 1 8 pcs. 1 .50 181
MD-2232 Cup Plug 17 e 1 45 pcs. 1 10 155
MD-2280 Woodruff Key No. 3 .rrcnccenee 1 150 pcs. 1 .03 196
MD-2305 GaSKet  eevreeeeererererreer e e seeesaerens 1 45 pcs. 1 15 148
MD-2316 Rocker Arm—Inlet .....ccoovevcvceivunenne 12x 124 2.55 148
MD-2321 Nut (7%4-14 Half Nut) ... 8 5 pcs. 1 .10 185
MD-2343 Cap Screw (15-13x334) coovvcreinene 6 A 20 200
MD-2344 Cap Screw (15-13x174) vvvrenccnnnee. 8 5 pcs. 1 .10 146
MD-2345 Cap Screw (34-16x3) .ccvevnrrnrnencnen 4 Y4 20 159
MD-2346 Fillister Head Screw (14-20x1%)... 2 88 pcs. 1 .05 154
MD-2367 Governor Plunger .......covivvvrnnecnnes 1 A 3.50 178
MD-2368 Governor Valve ...vceceincnnnnns 1 kA 6.00 179
MD-2369 Governor Ball Pin .......... Lreeeenes 3 25 pcs. 1 35 178
MD-2452 Wire Terminal (%) ccovnrvrccennnnen 4 50 pcs. 1 .05 201
MD-2466 Throttle Spring Bracket ........c...... 2 35 pcs. 1 15 152
MD-2473 34 Pipe Plug—Countersunk ............ 4 8 pes. 1 .10 148
MD-2479 SHUA oot 8 150 pcs. 1 15 181
MD-2487 Throttle Ratchet Spring ..o 1 8 pcs. 1 15 152
MD-2493 Cap Screw (34-24x1) .cvevrveccnenee 4 15 pcs. 1 05 205
MD-2497  Pipe Bushing (34 t0 %) wcveernn. 3 100 pcs. 1 .10 158
MD-2503 SPACET  overerereeecreps st s s sneneenes 1 16 pcs. 1 45 L.
MD-2509 Fuel Filter to Cyl. Head Tube ........ 1 3 pes. 1 1.60 167
MD-2531 Injector Wrench Handle ............... 1 5 pes. 1 S0 .
MD-2559 Pipe Plug 1”7 Sq. Hd. .cvvverevveneae 2 16 pcs. 1 .05 149
MD-2569 Fuel Control Shaft Lever ............... 1 |4 5.60 149
MD-2582 Camshaft Housing Lifter Strap ... 2 2Y4 1.00 198
MD-2583 Camshaft Housing Lifter Guide ... 2 21 1.25 198
MD-2588 Cap Screw (15-20x115) .vvvecrecnnnes 6 |/ .10 198
MD-2592 Breather Air Cleaner ... 1 234 4.05 156
MD-2599 Fuel Control Shaft Sleeve ................ 1 Y 1.00 149
MD-2603  Breather Air Cleaner Gasket .......... 1 60 pcs. 1 .10 156
MD-2607 Governor Piston Plug ..., 6 150 pcs. 1 10 179
MD-2614 Flared Tube Union (f5) .oeervnnne 2 150 pcs. 1 15 166
MD-2627  Plug . aaeess st eerenasaasesane 1 6 pcs. 1 .50 170
MD-2682 Governor Roller ...vevvcvevennveneeeneens 4 16 pcs. 1 .50 149
MD-2683 Governor Roller Shaft—Long ........ 1 16 pcs. 1 85 149
MD-2684 Governor Roller Shaft—Short ........ 1 12 pes. 1 70 180

XOrder MD-2993 Assembly—Price Each $3.25
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222 PARTS SECTION
Part Approximate Price

Number Name and Description of Part Qty. Weight, Lbs. Each Page
MD-2689  Stud .oceececcrereneenrenene s sesensnsaes 3 6 pcs. 1 30 184
MD-2707 Cap Screw (34-16X214) .ocovvvenveres 2 16 pcs. 1 15 192
MD-2714 Stud (34X2¥%5) v 5 30 pcs. 1 60 ...
MD-2724  Injector Valve Lapping Comp. ... 1 8 pcs. 1 .60 190, 198
MD-2764 Lock Washer (I1Xf4X%4) .ecveerrenne 4 S pcs, 1 10 211
MD-2826  Cap Screw (15-20x1) ............. . 1 8 pes. 1 .10 152
MD-2849 Washer (8% 1.D. x 134 O.D.) ...... 6 30 pcs. 1 .10 211
MD-2871 Nut (U4X20) creeerrerreeceeeeeceresersnes 4 40 pcs. 1 .02 153
MD-2877  Reducing Bushing (15 to 3§) ... 1 30 pcs. 1 A0 .
MD-2910  Reducing Bushing (14 to 4) ... 6 45 pcs. 1 10 163
MD-2918 Battery Terminal ......ccoovievvcvinenne 4 8 pcs. 1 .20 201
MD-2925A  Order 2925 ....oeerierneirereniersenneneseens 1 .35 168
MD-2933 Pipe Tee ()4 Malleable) ............. 1 8 pcs. 1 15 163
MD-2935 Pipe Nipple avcvicreiieiereeesirreiriens 1 .05 169
MD-2946 Starting Hand Throttle Seal ............ 1 30 pcs. 1 1.00 179
MD-2949  Fuel Con. Shaft Bushing .......... 1 2 5.25 179
MD-2950  Fuel Con. Shaft Extension .......... 1 114 3.50 179
MD-2958  Injector Bushing ... 6 134 6.00 158
MD-2963 Fuel Sight Glass Seal ......ccccccoereneene. 2 150 pcs. 1 25 187
MD-2977 Bushing (34 t0 14) wevvvcrrevnenrienneeenne 1 30 pcs. 1 05 173
MD-2998 Ammeter (30-0-30, 24 Volt) ... 1 v 4.50 187
MD-2999 Oil Pressure Gauge (100 1bs.)........ 1 A 1.80 187
MD-3001 Fuel Flow Gauge Gland ................... 1 5 pcs. 1 4.50 187
MD-3003 Fuel Flow Gland Shim ... 3 150 pcs. 1 .05 187
MD-3004 Fuel Sight Glass ......oereeeenee. 1 25 pcs. 1 .55 187
MD-3021A Worm Oil Line Tube ....cccooouveueuenecee 1xx |2 80 204
MD-3035 Puller Screw Pilot .....ccocevveeereennee 1 3 pcs. 1 .60 198
MD-3055 Stud (U5X198) cevvrrrereeeecees 4 10 pcs. 1 25 165
MD-3149  Comp. Release Shaft Seal ............... 1 10 pcs. 1 10 149
MD-3157  File Handle ...cowmrernrerrnrrensonnens 1 10 pcs. 1 35 .
MD-3167 Worm Bearing Cage .....ccccceeereennen 1 7 30.00 203
MD-3168  Worm Bearing Retaining Nut ........ 1 P 7.00 203
MD-3169  Worm Bearing Cage Screw ........... 1 4 pcs. 1 1.35 203
MD-3170 Worm Retaining Nut Lockscrew ... 1 25 pcs. 1 25 203
MD-3171 Worm Bearing Spacer—Inner ........ 1xxx 3 3.00 203
MD-3172 Worm Bearing Spacer—Outer ...... 1Xxx 34 3.00 203
MD-3178 Fuel Con. Shaft Collar .....cooeevueeeunee 1 Y. 5.15 179, 183
MD-3180 Fillister Hd. Screw (14-20x1%4) ... 3 50 pcs. 1 05 179
MD-3191 Fuel Control Cross Bar ... 5 3% 2.35 148
MD-3192  Cross Bar Adj. Block ...ccoccevveumuene... 5 7 pcs. 1 .80 148
MD-3193 Cap Screw (¥4-28%XY5) woveververenenenn 12 75 pcs. 1 .05 148
MD-3201 Lifter U Bolt Strap ..., 1 31 1.85 198
MD-3202 Camshaft Hsg. Lifter Bolt .............. 1 A 85 198
MD-3205 Tubing Clip Spacer—Single .......... 3 100 pcs. 1 15 167
MD-3206 Tubing Clp .covveverereeceeeee e 3 65 pcs. 1 40 167
MD-3224 Fuel Control Shaft ... 1 12 8.90 149
MD-3253 Cap Screw (34-16x474) ovvererereeenne 1 3% .15 185
MD-3257 Water Pump Body ... 1 19 20.00 200
MD-3258 Water Pump Body Gasket .............. 1 45 pcs. 1 .20 200
MD-3260  Water Pump Runner ................. 1 3y 5.25 200
MD-3261 Water Pump Runner Pin ... 1 32 pes. 1 40 200
MD-3262 Water Pump Shaft ......cccccoevrnnannn. 1 1 495 200
MD-3263 Water Pump Seal Tube ......ccc.c...... 1 10 pcs. 1 30 200
MD-3264 Water Pump Seal ......oovvevevieernnnnene. 1 32 pcs. 1 90 200
MD-3265A Water Pump Pulley .....cccevvrverrnne 1 18 20.00 200
MD-3266A Water Pump Bearing Plate ............ 1 4 10.10 200

xXOrder MD-3021 Assembly—Price Each $0.80

xxXReplace these 2 parts MD-3071 and MD-3072 as a unit
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PARTS SECTION 223
Part Approximate Price

Number Name and Description of Part Qty. Weight, Lbs. Each Page
MD-3267 Water Pump Plate Gasket ............ 1. 100 pcs. 1 10 200
MD-3268 Water Pump Drive Collar ............. 1 Y 3.10 200
MD-3269 Water Pump Drive Screw ............ 1 5 pcs. 45 200
MD-3270 Water Pump Collar Screw .............. 1 10 pcs. 1 35 148
MD-3271 Water Pump Bearing Retainer ...... 1 P 4.00 200
MD-3272 Water Pump Bearing ... 2 134 7.80 200
MD-3273  Water Pump Bearing Spacer ........ 1 215 1.25 200
MD-3274 Water Pump Grease Def. ... 1 1% 6.00 200
MD-3275 Water Pump Packing .....ccccovvvvnnene. 1 Y4 1.25 200
MD-3276 Water Pump Packing Gland .......... 1 3 pcs 1 1.60 200
MD-3277 Water Pump Packing Nut ............... 1 134 7.20 200
MD-3278 Water Pump Nut Wrench ... 1 8 pcs 1 1.00 198
MD-3279 Camshaft Hsg. End Cover ... 1 9 6.50 148
MD-3280 Thermostat Housing ......ccccceevecuneee 1 934 12.00 159
MD-3281 Thermostat Housing Gasket ............ 1 60 pcs 1 .10 159
MD-3282 Cap Screw (34-16x3Y2) orceeccreennee 4 4 pcs 1 .10 159
MD-3283 Thermostat Cover ......oienecrcenes 1 4 5.35 159
MD-3284 Thermostat Cover Gasket ................ 1 100 pcs 1 .15 159
MD-3285 Cap Screw (34-16x134) .verevrererennne 5 14 pcs 1 08 159
MD-3286 Radiator Inlet Flange ......cccoovnnnene. 1 1Y 2.60 195
MD-3288 Radiator Inlet Elbow Gasket ...... 7 120 pcs 1 .10 190
MD-3327 Cylinder Head (6 Cyl.) ..cccvuneeee. 1 361 240.00 158
MD-3343 Compression Release Lever ............. 1 14 6.50 153
MD-3344A Ratchet Plate ..cooovvvrvvreeicececennene 1 614 13.50 152
MD-3346A Control Latch ..oovviiviceenee 1 194 6.00 152
MD-3347 Instrument Panel Spacer ... 1 14 85 189
MD-3348 Control Lever Shaft ..o 1 11 3.50 153
MD-3349 Compression Release Cam ............ 1 6 pcs. 1 1.10 153
MD-3350A Control Lever Hub .. 1 114 9.75 153
MD-3352A  Control Lever ..icneeiicnenneene 1 2 12.50 152,
MD-3353 Ratchet Plate Support .......cccceene 1 2 3.80 153
MD-3354 Control Set Bracket .....ccoceeeuene. 1 474 10.50 153
MD-3355 Control Set Bracket Gasket .............. 1 60 pcs. 1 15 153
MD-3357 Ratchet Lever Spring Clip ............. 2 - 32 pcs. 1 10 152
MD-3361 SHUd e s 2 12 pcs. 1 .15 153
MD-3363 Cap Screw (34-24x214) oevveeererercens 1 11 pes. 1 .10 152
MD-3364  Cap Screw (38-18x3) .o, 1 14 20 161
MD-3365A Control Lever Handle ........ccecneeee. 2 3% 2.50 152
MD-3366 Cap Nut (34x24) v 2 16 pcs. 1 .75 152
MD-3367 Control Latch Pin ..ccovvvnvciincacnae 1 16 pcs. 1 45 152
MD-3369 Throttle Bell Crank Button ............ 1 16 pcs. 1 75 152
MD-3370 Throttle Bell Crank Shaft .............. 1 8 pcs. 1 .60 152
MD-3373 Compression Rel. Roller Pin .......... 1 16 pcs. 1 45 153
MD-3374 Control Lever Roller Pin ............ 1 32 pes. 1 45 152
MD-3380 StUd et 1 Y4 .20 189
MD-3382 Control Lever Spring ... 1 4 .70 152
MD-3383 Compression Release Spring ............ 1 3 pcs. 1 40 153
MD-3385 Cap Screw (34-16x134) .vverrrevrveennn 2 15 pes. 1 08 ...
MD-3392 Male Connector ........eveevevrerereereres 2 34 pcs. 1 .15 169
MD-3398 Generator Drive Counter Shaft ... 1 2% 12.05 177
MD-3399 Generator Drive Shaft ................. 1 3% 16.50 176
MD-3400  Generator Drive Bearing Cover ... 1 1% 3.50 176
MD-3401 Generator Drive Cover Plate ........ 1 | A 3.00 177
MD-3402  Generator Gear Shift Shaft ... 1 34 1.00 177
MD-3405 Generator Drive Gear—Driven ...... 1 1% 8.75 177

Google



224 PARTS SECTION

Part Approximate Price
Number Name and Description of Part Qty. Weight, Lbs. Each Page
MD-3406 Generator Drive Gear—Driven ........ 1 1 6.50 176
MD-3407 Generator Drive Bearing Cage ..... 1 5% 14.00 177
MD-3408 Generator Drive Housing ............... 1 14 30.00 176
MD-3425 Cap Screw (54-11x213%) .veeeveeeennne 6 3 pcs. 1 .15 170
MD-3431 Starter Hole Cover .......cccenneerennne 1 3 2.00 170
MD-3432  Gear Ring .ccvecerenenereernereseesenens 1 1314 17.25 172
MD-3437 Water Inlet Pipe Cover ... 1 1% 1.75 175
MD-3438 Generator Drive Gear Washer ........ 1 10 pcs. 1 .30 176
MD-3439 Generator Drive Gear Spacer ... 1 K .60 176
MD-3440  Countershaft Bearing Retainer ... 2 6 pcs. 1 75 177
MD-3442  Woodruff Key (XX SX Spec.) ... 1 16 pcs. 1 1.10 157
MD-3444 Bearing Retainer Washer ................ 1 12 pcs. 1 .50 177
MD-3451 Roller Bearing Washer .................... 1 80 pcs. 1 .05 176
MD-3453  Water Inlet Pipe Cov. Gasket ........ 2 40 pcs. 1 .10 175
MD-3455 Oil Pump Idler Washer .......ccc....... 3 68 pcs. 1 40 192
MD-3456 Stud  (T4X5) vt reneas 1 Y4 25 155
MD-3457 Cam. Drive Cover Gasket ................ 1 80 pcs. 1 .10 148
MD-3458 Camshaft Drive Cover ... 1 3 6.00 148
MD-3460 Generator Drive Shifter Fork ... 1 4 pcs. 1 2.75 177
MD-3465  QOil Sump Gasket 6 Cyl. ..., 2 6 pcs. 1 85 193
MD-3467 Oil Sump Front Seal ... 1 36 pcs. 1 .15 193
MD-3469 Camshaft Housing, 6 Cyl. ....cceovunen 1 235 205.00 148
MD-3470  Thermostat .......ccceoeervrrrererernereeceeencns 3 3 pes. 1 2.40 159
MD-3471  Woodruff Key (No. SX) .o 2 16 pes. 1 20 149
MD-3472 WO .ottt seestesssseissssssesnseens 1 5 40.00 203
MD-3473 Ratchet Plate Spacer ....cccccoeenn, 2 8 pcs. 1 .25 153
MD-3474 Con. Lever Hub Washer .................. 1 7 pcs. 1 .30 152
MD-3475 SHUA e e 4 4 pcs. 1 25 155
MD-3476 Water Inlet Pipe Support .......... 1 3 pcs. 1 95 175
MD-3477 StUd e 1 8 pcs. 1 20 175
MD-3478 Gen. Drive Bearing Cover Gasket.. 1 160 pcs. 1 .10 176
MD-3479 Gen. Drive Bearing Cage Gasket... 1 160 pcs. 1 .10 177
MD-3481 Cap Screw (34-24x34) wevvvecerveenne. 6 16 pcs. 1 05 176
MD-3482 Rivet (¥%x74 Countersunk) .............. 1 20 pcs. 1 .03 153
MD-3484 Gen. Coupling Flange Washer ........ 1 36 pcs. 1 .10 177
MD-3485 Slotted Nut (34-16) .ccevvvvveerrrenenne. 1 7 pes. 1 20 177
MD-3487 Gen. Gear Shifter Spring ... 1 16 pcs. 1 20 177
MD-3488  Generator Drive Seal ...cocooereerenn.e. 2 % 1.35 176, 177
MD-3489 Roller Bearing ....c.coevceereereennna, 2 5 pes. 1 3.75 176
MD-3501 Front Support Clamp Washer ........ 2 32 pcs. 1 10 161
MD-3501A Cyl. Head Nut Washer ... 31 20 pcs. 1 02 158
MD-3502 Front Support Clamp Shim ... 1 64 pcs. 1 25 161
MD-3506 Woodruff Key (No. 1) ... 1 350 pcs. 1 02 173
MD-3507 Cap Screw (f5—24) vvvveereennn, 1 20 pcs. 1 05 195
MD-3508 Nut (F5-24) e 1 125 pcs. 1 02 166
MD-3513 Priming Plunger Packing ................ 2 2000 pcs. 1 .05 177
MD-3519 Rocker Arm Shaft .....cceceervevvenene. 2 514 12.50 149
MD-3520 Rocker Shaft Locating Screw ... 2 20 pcs. 1 25 148
MD-3541 Cap Screw (34-16xX2) ..ccvevevecvrnnnnnn. 2 [ A 20 149
MD-3542  Worm Gear Flange ....ocovvvvniennn, 2 2 4.95 149
MD-3547  Governor Case Cover ... 1 134 7.40 178
MD-3560 Instrument Panel ......covvvevrerernnene, 1 3% 2.75 187
MD-3605  Cup Plug 17 e 1 30 pcs. 1 10 181
MD-3615 Breather Air Cleaner Bracket ........ 1 214 6.70 156
MD-3628  Nut (35-13) oo 11 16 pcs. 1 05 215
MD-3636  Cylinder Head Stud Spacer ............. 1 8 pes. 1 45 158
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Part
Number

MD-3649
MD-3687
MD-3689
MD-369
MD-3697
MD-3698
MD-3703
MD-3707
MD-3709
MD-3714
MD-3719A
MD-3726
MD-3728
MD-3729
MD-3731
MD-3733A
MD-3734
MD-3736
MD-3737
MD-3745
MD-3746
MD-3749
MD-3750
MD-3753A
MD-3754
MD-3756
MD-3766
MD-3767
MD-3768
MD-3769
MD-3785
MD-3789
MD-3797
MD-3802
MD-3803
MD-3804
MD-3805
MD-3810
MD-3821
MD-3822
MD-3824
MD-3842
MD-3853
MD-3854
MD-3855
MD-3856
MD-3870
MD-3934
MD-3945
MD-3957
MD-3958
MD-3960
MD-3061
MD-3084
MD-3087
MD-3993
MD-3996
MD-4001
MD-4002

PARTS SECTION

Name and Description of Part Qty.
Worm Gear ..eoccevnmseessseesssessnenseinnene 2
Inlet Valve ................ evereaererseeteeenene 12
Piston Pin Bushing ... 12
Valve Grinder Stem .....ccocvvvvvcnnnnee 1
Valve Guide .ccoeveverrinrenenenceceiceerennenes 24
Valve Seat Ring (Inlet) ....cccoceernnnne. 12
Radiator Top Tank ......... w1
Strip Reinforcing Header 4
Radiator Filler Neck 1
Oil Cooler Body ......ccceuees U |
Oil Cooler Core Assembly ................ 1
Radiator Tank Gasket .....cccoovernenne 2
StUA e st aes 8
Valve—Exhaust ...cooveeievvniiiiiins 12
StUA o e 1
Radiator Inlet Elbow ......ccccocinnenns 1
Oil Cooler Gasket ....ocveoevveececninnne 1
Radiator Cap ....ceeevveeecvvenrenerineensineens 1
Radiator Filler Neck Gasket .......... 1
Radiator Cap Gasket ......ccooceevvreennnnn. 1
Radiator Cap Bail ...veeevriececenenee 1
Hose Clamp .oecvvevvirecerceneeeneereernneeirenns 4
Cap Screw F5-24x1V5 .ceeeeeereenenne 67
Engine Number Plate .....cccocovvinnnncee 1
Escutcheon Pin No. 12 ... 10
Radiator Cap Hinge Pin ... 1
Street Ell (34”) v 1
Tee (38) Mall. ..orverecerecnrcinne 1
Pipe Nipple (34 x 114) v 3
Inverted Flared Tube Tee -............... 1
Throttle Bell Crank ... 1
Connecting Rod Bolt ... 12
Throttle Pull Rod ..ovveveeenveiiinns 1
Engine Name Plate ..cccoceeevvvencvcennnne 1
Oil CUD ettt reae s 1
Comp. Release Spring Stud . w1
Plug eeeeeeremecniieniininins w1
Injector Bushing Collar ... 6
Piston Pin Bushing Dowel ............ 12
Radiator Filler Assembly ............... 1
Injector Roller Assembly ................ 2
SHUA e 2
Battery Clamp Hook ......ccovnenenee 4
Battery Clamp Stud ..o 4
Adjustable Yoke End (15) ... 4
Adjustable Yoke Pin (15) .ccovveeene 4
Flat Head Screw (14-13x1) ... 6
Con. Lever Spring Stud ......c.cccco.... 1
Injector Plunger (.400 dia.) ........... of
Pipe Elbow (34) oo 2
Pipe Nipple 34 X 2 covereevrerec e 4
Pipe Tee (34 X Y4 X 34) orvrevenenn 1
Groove Pin e 1
Pipe Plug (14 Countersunk Head) 1
Flexible HoSe ....cccovvveinrenccernnecncnnene 2
Check Valve (14) .eencrenennennierenes 1
Tubing Clip Support Spacer ........... 1

Injector Bearing Roller Washer ... 121
Injector Tappet Roller .....ccoceennnene. 611

Approximate
Weight, Lbs.

15 pcs.

6 pcs.

16 pcs.
16 pcs.

10 pcs.
32 pcs.

100 pcs.
20 pcs.
30 pcs.

5 pcs.
16 pcs.
16 pcs.
120 pcs.
30 pcs.

5 pcs.
12 pcs.

6 pcs.
12 pcs.

8 pcs.
6 pcs.
30 pcs.
18 pcs.
5 pcs.
20 pcs.

14 pecs.
3 pcs.
3 pcs.
10 pcs.
16 pcs.
16 pcs.

3 pcs.
5 pes.
4 pcs.
150 pcs.
8 pcs.

25 pcs.
39 pcs.

f{Cannot be serviced in field, return complete unit for overhaul
fOrder MD-3824 Assembly—Price Each $2.55
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226 PARTS SECTION
Part i
Number Name and Description of Part Qty. e;)eli);lﬁ,l nﬁ)t:. Il)ﬂl:g;: Page
MD-4061 Pipe Nipple (34x3) .vvrvncieenns
MD-4063  Connecting RodA.....). ............................ %ﬂﬂﬂ- 12 - 0 igg
MD-4064 Connecting Rod Cap ....cccevenvevnnucncnns 6111 : 4 150
MD-4065 Connecting Rod Bearing Shell ....... 12 b 470
MD-4087  Stud (4XITE) coovrreemecsorreerersreon 3 200 pes. 1 10 }29
MD-4113  Fuel Pressure Gauge (30 1b.) ........ 1 3pes. 1 1.45 163
MD-4115  Connecting Rod & Cap Assembly ... 6 18 4700 150
MD-4131  Crankshaft SHNEEr ovommerroreor 1 2% 3.25
MD-4162  INJECtor KEY ooooooeerererssssssmssesiesss 6t 100 pcs. 1 20 170
MD-4185  Cap Screw (%5-13x2%4) cooorovvvceveenee 6 3pes. 1 10 161
MD-4194 Valve Adjusting Screw ... 24 13 pcs. 1 30
MD-4196  Jam Nut (36-28) oo 1 100 pcs. 1 03 129
MD-4198  Injector Spring Cover ... 6 134 3.00 12
MD-4199 Inlet Manifold .ococoviiveveevieenreernnenne 1 81 ! 55.00 }86
MD-4201 Air Cleaner Support Bracket ..... 1 14 21.00 184
MD-4204 Blower Air Connection ... 1 2y 2.20 o4
MD-4205 Inlet Manifold Cover ....ccvvevnenns 1 19; 3.30 18
MD-4206 Air Connection Gasket .....cccoeeveeveene 4 60 pcs. 1 y 15 {gj
MD-4210  Blower Discharge HOSE ....oooooocorree 1 LY 70 184
MD-4218  Cap Screw (34-16x3) woomomerro 2 % 20 211
MD-4220  Air Cleaner Support Gasket .......... 1 50 pes. 1 15 146
MD-4230  HoSe CIAMD  worooosorrooseeromsoeeseeoe 6 % 140 1
MD-4237 Generator Gear Shifter Handle ... 1 |/ 1.15 1?4
MD-4243  Governor HouUSINg .cceccreeeneercrvencenne 1 1414 37.50 177
MD-4251 = Generator Motoring Switch .......... 2 30 pcs 1 35 15%
MD-4253  Fillister Head SCreW oo 2 100 pcs. 1 o 134
MD-4279 Fuel Pressure Valve ......... . 1 8 pes 1 55 163
MD-4280  Fuel Pressure Valve Spring ......... 1 20 pcs 1 20
MD-4310  PISLON  wooooessooreeroesocersessoeseereosssssererssn 6 1734 20.00 104
MD-4314  Piston Cooling Nozzle ....ccovevcveenenee. 6 16 pcs 1 ’ 95 2
MD-4321  Voltage Regulator .....oeoveeeeveeee 1 14 495 1?0
MD-4334  Cap Screw (34-24x2) .ococvevvrvverccenenne 2 11 pes. 1 ! 06 p
MD-4335 Battery Conn. Cable ....cccmvvivenennne 1 3 pes. 1 1.50 201
MD-4336 Starting Motor Terminal ................ 2 16 pcs 1 15 o
MD-4363 Cap Screw (1%-24x1) .oorrrecvercecns 1 32 pes 1 .10 0
MD-4366  Short Nipple (14) oremreveoseneneronns 4 14 pcs. 1 10 200
MD-4376  Street EIDOW oo 2 Y% 15 700
MD-4407 Fan Guard Brace .....veveevienenne 1 5 pes. 1 45 208
MD-4410 Wire Terminal ...o.oeeeeeeeeeverecnenns 1 200 pcs. 1 05 195
MD-4411  Wire Terminal (5 Hole) .o 6 100 pes. 1 05 201
MD-4412  Wire Terminal (Delco Remy) 2 100 pes. 1 25
MD-4419 Rubber Insulator 4 250 pcs. 1 01 B
MD-4419A Rubber Insulator 12 16 pcs. 1 15 o
MD-4451 ThEerMOMEter oovveevevriereveeereierersssrssnanes 2 Y% 250 7
MD-4456 Camshaft (Inlet) Use 4456A ........ 1 40 93.00 }2‘56)
MD-4457  Camshaft (Exhaust) Use 4457A ... 1 40 9300 14
MD-4489 Piston Ring—Compression .............. 24 8 pes. 1 .30 4
MD-4490 Piston Ring—Oil Regulat. .............. 12 5 pes 1 .40 o4
MD-4506A 45° Alemite Grease Fit. .....ooociorer 1 16 pcs. 1 33 s
MD-4510A Crankcase Breather Tube .............. 1 . |2 08 o
MD-4511  Battery (See Note Below) ... 2 17" ) .
MD-4518 Cross Bar Adjustment Block ... 1 T
MD-4613 Generator Coupling Flange .............. 1 1 4.20 e
MD-4614 Generator Drive Coupling Disc ...... 1 8 pcs 1 1'10 179
ﬁ%‘i?}é Washer oo 6 150 pcs. 1 0 i;g
)-46 ap Screw ({5-24x1! . .
MD-4635  Castellated Nut (1%-2/58 2 38 o i 5 1
MD-4636A  Control Pawl ..coocoocoeemoeemssemenss 1 8 ps. 1 % 1z
MD-4662  Filter HOUSINE wooooooeosreorresrssresore 1 P g6 S0y e
MD-4666  Fuel Filter Cartridge .o | 4/2 oY
MD-4667 Lube Oil Filter Element ... 2 2 YT 163
MD-4676  Lube Oil Filter COV. oo 1 61/2 S8
MD-4678 Ol Filter Element Guide 2 7 pes 1/2 S'g(s) igs
- i1 < 1 : ‘
ter Support Guide ..ccoeeervervecnnene. 6 10 pcs. 1 20 ng

Note—Use 12 Volt Heavy Duty B i
y Battery—Willard RHD6-19 i
11Order_MD-4115 Assembly—Price Each $47.00 or cauivalent
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PARTS SECTION
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Part
Number

MD-4680
MD-4681
MD-4683
MD-4684
MD-4685
MD-4686
MD-4687
MD-4717A
MD-4840

MD-4844 .

MD-4853
MD-4886
MD-4889B
MD-4897
MD-4920
MD-4940
MD-4943
MD-5008
MD-5020
MD-5025
MD-5026
MD-5047
MD-5048
MD-5049
MD-5050
MD-5051
MD-5053
MD-5054
MD-5055
MD-5056
MD-5057
MD-5058
MD-5059
MD-5060
MD-5074
MD-5075
MD-5076
MD-5077
MD-5080
MD-5082
MD-5083
MD-5084
-MD-5085
"MD-5087
MD-5090
MD-5095
MD-5105
MD-5106
MD-5110
MD-5111
MD-5115
MD-5117.
MD-5118
MD-5119
MD-5120
MD-5133
"MD-5138A
MD-5139
MD-5161
MD-5175
MD-5179
MD-5182

Name and Description of Part Qty.

Filter Support Angle ... 2
Fuel Pressure Valve Body .......c...... 1
Fuel Pressure Valve Stop ... 1
Fuel Pressure Valve Plug ... 1
Fuel Pressure Valve Gasket .......... 1
Lub. Oil Cover Gasket ... 1
Fuel Filter Cover Gasket ........... 1
Fuel Supply Tube ...enreiniiinenene 2%
Pipe Elbow 34 x 45° cvneinirnnnnns 2
Tube Clip (f5 Tube) .ereenss - 1
Crankshaft ..o 1
Starting Motor Switch Support ... 1
Starting Lever .ciiieieeniiiennnenes 1
Close Nipple (1”7 x 112") . . 2
Injector Holder Box ......... w1
Crankshaft Nut ...cceveiviiniinsenns 1
Crankshaft Nut Lock Washer ....... 1
Water Pump Spacer Gasket ........... 1
Fuel Supply Receptacle Gasket ... 6
Pipe, Tee .vimmmmirnrniisciseenseniinianes 1
Pipe Nipple oo 2
Oil Pump Body .o 1
Oil Pump Cover ...ieevermniencnecs 1
0Qil Pump Cover Gasket ......coovveenns 2
Qil Pump Cover Dowel ... 2
w1

2

1

1

1

1

1

1

38

1

1

1

1

1

1

1

Qil Pump Shaft ...
Oil Pump Key ..coerivnenene.
Oil Pump Sheave Spacer ..l.........
Qil Pump Ball Bearing ...
Qil Pump Bushing ...
Oil Pump Drive Gear ...oveenene.
Qil Pump Idler Gear ....ccooeieeneenne
Oil Pump Idler Shaft .....oceee
Qil Pump Roller ..
Flywheel Housing ....cccoovvencceiniiiienns
Water Inlet Pipe .coiniiinininnnn
Generator Drive Cap ..ocoverecveneencens
Qil Pump Support Cap ....ccceverene
Fuel Supply Pump .
Oil Inlet .ooeeeveecreererenceecrsnnieinennsens
Short Nipple (1”7 Extra Short) .....
Cap Screw (34-16X234) .oovrnncnenne
Generator Motor. Switch Handle... 1
Generator Bracket ... 1

Generator Shim ....cccevnernienennnn. 8-15
Flywheel Housing Gasket .............. 1
%-9x4 Hd. Oval Pt. Set Screw... 1
Puller Strap ...ccoecvnenieininennneninns 1
Crankcase  ...eceeveeeveemmscnsesioiniinninnenins 1
Main Bearing Cap—Front .............. 11t
Cap Screw (15-13%234) ovreerereneinenes 14
Front Trunnion .o 1
Front Engine Support ... 1

Front Engine Support Gasket ...
Front Engine Seal (Leather) ... 1
Conduit Clip—Side ..cccvrvenrrcreinnnns 2
Cylinder Head to Gen. Dr. Tube... 1
Flexible HOSE .oovvceeevevererereresencecasenennns 1

Pipe Nipple (34 x 3% Long) ... 1
4x3-45° Reduced Double Y ... 1
Interlocked Ex. Hose ....eervnnene. 2
Cap Screw (%x3 long) ...cvevernnen 4

$Order MD-4717" Assembly—Price Each $0.60

.

Approximate
Weight, Lbs.

8 pcs.
250 pcs.
30 pcs.
50 pcs.

30 pcs.

8 pcs.

16 pcs.
50 pcs.
500 pcs.
6 pcs.
S pcs.

200 pcs.
8 pcs.

50 pcs.
8 pcs.

3 pcs.

125 pcs.

3 pcs.
10 pcs.
22 pcs.

16 pcs.
8 pcs.

3 pcs.

6 pcs.

125 pcs.
3 pcs.
40 pcs.
3 pcs.
8 pcs.
4 pcs.

1%

- —— D) D
XX

&
O NN O —

XX

p—

\
-
N

4414
1014
%

:tiSemi-ﬁtl_w.id only. Mu[t be line bored after assembly to crankcase.
5
C

(}8

Price
Each

.80
7.50
95
.55
.05

14.30

Page

165
163
163
163
163
163
163
197
166
166

192
192

174
174
170
198
198
155
155
157
161
161
161
161
202
166
166
166
207
207
211



228 PARTS SECTION
Part Approximate Price

Number Name and Description of Part Qty. Weight, Lbs. Each Page
MD-5184 Water Inlet Pipe & Cap Assembly 1 49 3500 ...
MD-5208 Oil Relief Valve Spring ... 2 8 pcs. 1 .60 191
MD-5277 Reducing Tee .oeeveveeerenereencrsseeas 1 |4 30 166
MD-5292 Governor SpPring ..eceeeencsseens 1 8 pes. 1 60 180
MD-5297 Qil Pump Slinger .......ovecnnn 1 8 pcs. 1 95 192
MD-5299 Qil Cooler Ret. Cover Gasket 1 500 pcs. 1 05 190
MD-5304 1” Short Nipple .cevvvcininerniriernnns 1 Y4 10 166
MD-5307 Qil Cooler In. Cover Gasket 1 80 pcs. 1 15 190
MD-5308  Qil Cooler Ret. Cover Gasket ... 1 100 pcs. 1 10 190
MD-5309 Qil Cooler Inlet Cover ... 1 1014 7.50 190
MD-5310 il Cooler Ret. Cover ....vviinennne 1 4 450 190
MD-5327 Reducing Tee (17 x 1”7 x 34”) ... 1 3 pes. 1 .35 166
MD-5329 Pipe Tee (34") cevrvvmmreninineiseens 1 3 pes. 1 .20 166
MD-5331 Oil Relief Valve Body ....ccococverincnnnee 1 334 13.25 191
MD-5332 Relief Valve Body Cap ...cevennee 1 Y 2.35 191
MD-5333 Relief Valve Body Gasket ... 1 32 pes. 1 20 191
MD-5334 Oil Relief Valve .cccvrnincncaenen, 1 8 pes. 1 4.00 191
MD-5335 Valve Adjusting Screw ... 1 5 pes. 1 1.25 191
MD-5336 Relief Valve Spring Guide ... 1 8 pcs. 1 50 191
MD-5350 Pipe Nipple 1 2 .55 201
MD-5351 Pipe Nipple ... 1 v 15 201
MD-5354  Cable ..coeviivmereneriensrnnens e 1 8 pos. 1 4.00 201
MD-5433  Oil Pump Drain Tube Assembly... 1 4 40 166
MD-5501 Fuel Pump to Fuel Press. Valve Tube 1 3 pes. 1 60 167
MD-5582 Washer—Gen. Drive Cage Seal ... 500 pcs. 1 .10 174
MD-5593  Battery Cable ....cooiiiireriniincnnncnens 1 A 4.15 201
MD-5713 Pipe Nipple .ot A 1 .35 166
MD-5723 Throttle Ret. Spring ...ccvvernenn 1 6 pcs. 1 30 152
MD-5748 Injector Cyl. Sleeve ....eiiririrenenee 6t 30 pes. 1
MD-5787 90° Reducing Elbow (1/;" x17) . 1 75 166
MD-5788 Hose Nipple (134" x 314" Long) 2 A 75 166
MD-5790 Hose Connection (14" 1.D. x ZA;”

O.D. x 77 Long) .eeecvcererenecccnrineinne 1 2 1.90 166
MD-5791 Hose Connectlon (1%” 1.D. x 28"

O.D. x 474" Long) .cvcverncrvererenenns 1 1 1.15 166
MD-5792 Hose Clamp (I‘or 157 1.D. x 218" -

O.D. HOSE) overrreeerererereresererseceneneseseens 4 20 pcs. 1 .30 166
MD-5793 Pipe Elbow (114" x 45°) v 1 74 45 166
MD-5794 Pipe Bushing (14" x 1”) e 1 4 .10 166
MD-5795 Hose Connectlon Flller (115" O.D.

x 114” Long)—Steel Tubing ............ 1 12 pcs. 1 15 166
MD-5796A  Flexible HOSE ...cccccovumrrrurunminininnnnenne 3 1 4.00 166
MD-5797A  Flexible HOSE .....cccocvevemnevincincrverenenans 1 % 3.40 166
MD-5814 Lube Oil Pipe Clamp 1 10 pcs. 1 .10 166
MD-5818 il Slinger Washer ....c.cccovvievnnns 1 50 pcs. 1 10 177
MD-5820 Fuel Shaft Starting Rod ... 1 8 pcs. 1 .85 179
MD-5822 Cap Screw (34-24x1” long) .o 1 22 pcs. 1 10 179
MD-5824 Lube Oil Pipe Bracket ... 1 ¥ .50 166
MD-5828  Flexible Hose Secal ..oiiivncnene 1 250 pes. 1 10 166
MD-5885A  Valve COVEr ..oveerereeerecenieremsnsisncienas 6 1 1.50 199
MD-5934 Cap Screw (74-9x2V% long) ............ 2 14 .25 211
MD-5956  Fuel Pump Bracket ... 1 | 5.70 173
MD-5957 Fuel Pump Coupling Disc .ccoeeninee 1 16 pcs. 1 .50 173
MD-5958 Fuel Pump Coupling Flange ......... 1 14 1.60 173
MD-5959 Fuel Pump Dr. Coupling Flange... 1 A 1.80 173
MD-5960  Groove Pinl v 6 60 pcs. 1 05 173
MD-5961 Generator Drive Coupling Flange... 1 2Y4 2.75 177
MD-5963 Woodruff Key No. 6 weeereiinierenennns 1 150 pcs. 1 05 173
MD-5987A Valve Cover DiSC .ocovvceercriennnnens 6 3 pcs. 1 1.00 199
MD-5988A Valve Cover Disc Collar ... 6 50 pcs. 1 15 199
MD-5980A Cap Screw (34-24x134 long) ... 6 16 pcs. 1 20 199
MD-5998 34 Cast Iron Countersunk Pipe Plug 1 20 pes. 1 J0 149
MD-6020  Cyl. Head to Oil Pressure Gauge ... 1 Y 166

tCannot be installed in field
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PARTS SECTION 229
Part Approximate Price

Number Name and Description of Part Qty. Weight, Lbs. Each Page
MD-6019 Gov. Oil Line Tube Assembly ...... 1 5 pcs. 1 3 167
MD-6021 Cyl. Head to Fuel Sight Glass Tube 1 Vi s 167
MD-6022 Tube Sight Glass to Valve ................ 1 Vo o e 167
MD-6022A  Order 6022 ....coeeevvereericnenreeeceessesensenne 1 75 168
MD-6055 Front Trunnion Support ............. 1 34 26.40 161
MD-6062 Oil Cooler Inlet Elbow ....ccovrinencne. 1 5 5.80 190
MD-6063 Oil Cooler Qutlet Elbow ......ccc.ce. 1 6% 5.85 190
MD-6064 Pipe Nipple .ocverevvrvrneeieeeneerernrreneesenenens 1 2% e 166
MD-6070 Camshaft Drive Cpl. Upper . w1 134 19.50 203
MD-6111A Thomas Flex. Coupling .. 1 100 e
MD-6112A  Flywheel ...iveccreennaee. w1 306 0 ... 172
MD-6149 Battery Case ...eecevveereieenseernesennns 1 45 ... 211
MD-6158 Generator Mounting Spacer ............. 14 300 pcs. 1 211
MD-6160 Generator Mounting Spacer ............ 2 6 pcs. 1 211
MD-6161 Generator Mounting Spacer ........... 2 K 211
MD-6383A Injector Supply Tube ..cocovverrennnee 2§ 8 pes. 1 60 197
MD-6384 Fuel Pump Coupling Cover ............ 1 5 pes. 1 173
MD-6391  Cap Screw (34-16x534 long) ... 2 6pes. 1 ... 173
MD-6394 Fuel Filter Cover .nirirrennne 1 7% 3.55 163
MD-6429 Air Cleaner Support ... 1 5 . 146
MD-6432 Air Inlet Tube Flange Assembly ... 1 2 7.00 146
MD-6433 Air Cleaner Gasket—Inner ............. 1 200 pcs. 1 15 146
MD-6434  Air Cleaner Gasket—Outer .............. 1 60 pcs. 1 .30 146
MD-6466  Flywheel Housing Drain Plug ...... 1 Y .55 170
MD-6483 Injector Cylinder (.400 Dia.) .  6FF %M e
MD-6495  Injector Assembly ..o 1 15 150.00 186
MD-6505  Pipe Nipple (34x4 long) ... 1 7pes. 1 L 198
MD-6506  Pipe Cap (38) .ccorrreersmsmmmmmmsesessennn 2 10 pes. 1 ... 198
MD-6511  Injector Tip Wrench ..o 1 23 2.50 198
MD-6512  Pipe Tee 1 6pes. 1 ... 201
MD-6538  Oil Sump 1 385 150.00 193
MD-6595A Fan Belt 6 1% 3.30 200
MD-6597  Injector Seal SPIing ... 6 20 pes. 1 A5 186
MD-6614A  Generator and Coupling Cover ... 1 3% 2.00 174
MD-6634 Exhaust, Silencer ....occooevovereennee 1 60 120.00 207
MD-6642  Speeder Handle ....ocooeomeinerrnccnennae 1 134 3.00 198
MD-6643 T SOCKEL eivevirirecrereenereereeeesneensevsaeees 1 8 pcs. 1 90 198
MD-6683 Compression Release Lever Ex. ... 1 7 pcs. 1 1.00 153
MD-6687A  Crankshaft Sheave ............... 1 23 60.00 157
MD-6688 Water Pump Spacer ... w 1 1234 9.00 200
MD-6690 Blower Outlet Connection .............. 1 41 15.75 185
MD-6691A  Blower Inlet Bracket ... 1 331 20.00 185
MD-6692A Blower Adapter Plate ...cccooceeernneee. 1 1814 12.00 185
MD-6693  Blower Inlet Elbow—Plain ............ 1 12 3.80 184
MD-6694  Blower Inlet EIbOW .oooooooeoecevevvvorennens 1 SVz 7.50 184
MD-6695 Blower Sheave ......veevrececnnnns 1 9 14.50 205
MD-6697  Crankshaft Sheave Hub ................. 1 12 19.50 157
MD-6700 Bushing for Crankshaft Sh. Bolt... 6 16 pcs. 1 1.50 157
MD-6701 BIOWET ot sieevsaes 1 122 450.00 205
MD-6704 Crankshaft Sh. Bolt Spc. ............ 1 234 8.55 157
MD-6721 Blower Inlet Hose ......ccovvrrnneee. 1 2 225 184
MD-6722  Blower Inlet Hose Filler .............. 1 2 3.60 184
MD-6723 Blower Outlet Hose .......oceevevevernnnee 1 114 1.65 184
MD-6724 Blower Outlet Hose Filler ... 1 1V 3.35 184
MD-6726 Blower Outlet Conn. Gasket .. . 2 80 pcs. 1 25 185
MD-6733 Blower Belt .o 5 < 3.30 205
MD-6747  Valve Grinder Tip .ccoveereverirrcrneescenns 1 60 pcs. 1 200 L
MD-6753  Oil Level Gauge Guide .....ccovervreneenee 1 34 .55 155
MD-6762 Pipe Nipple .ccovervvreecencrencrmnercrenssinnes 1 1 166
MD-6782A  Generator Drive Sheave .............. 1 LA 15.00 176
MD-6785A Oil Pump Sheave ...ooccmvevineennae 1 914 15.00 192
MD-6790 Blower Belt Guard Bracket ............ 1 16 pcs. 1 75 195
MD-6791 Cap Screw (14-28x534 long) .......... 3 60 pcs. 1 .05 195
MD-6796  Blower Belt Guard ......cveenni 1 414 4.50 195

§Order 6383 Assembly—Price Each $0.60
+iNot serviced in field. Return injector assembly for rebuilding.:
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230 PARTS SECTION
Part Approximate Price

Number Name and Description of Part Qty. Weight, Lbs. Each Page
MD-6801 Valve Grinder .......covvvenerneerievennn 1 B2 1.15 198
MD-6912 Oil Level Gauge Blade ........c.u....... 1 8 pcs. 1
MD-7240  Air Cleaner .......ocveveeeeeeerseennn 1 : 37 50.65 146
MD-7258  Fuel Pump Inlet Tube Assembly... 1 2 208
MD-7259 Fuel Press. Valve Outlet Tube Assy. 1 3 e e
MD-7260A Fuel Tank ....eiennreenneninennns 176 208
MD-7261 4” Wing Filler Cap ...uevevrcneneee. 1 4 208
MD-7262A  1%;” Suction Stub & Bushing ........ 1 13, ... 208
MD-7317A  Fuel Line Hose ..cccvveverreeerenevnrecnnen 1 7 14.50 209
MD-7496 Ratchet Plate Bushing .................... 1 4 1.95 152
MD-7510 Stud  (74x4 1ong) .ceeeeerceerereeeenee 3 |A 1.00 185
MD-7513 Stud v S | 14 1.00 185
MD-7518 Pipe Union (12) .o . 2 3 pes 1 .50 209
MD-7540 Battery Cable (No. 00-84 1g.) ........ 1 3 490 201
MD-7554 Side Radiator ......cevvvvereerennnn.. 2 16 11.25 195
MD-7555 Tank Radiator Bottom .................... 1 32 14.50 195
MD-7560 Water Inlet Pipe Elbow .................. 1 4% 190
MD-7561 Radiator Guard .....cceooovvereeeeeeennen 1 26 25.00 210
MD-7562 Radiator Core ...ccccvvvevceiverccnennn, 1 90 145.00 195
MD-7563 Shroud Fan .., 1 5 18.75 195
MD-7564 Guard Fan ..., 1 5 12.50 195
MD-7566 Water Inlet Pipe Hose ................... 1 1 45 190
MD-7567  Radiator Brace ... 1 134 ... 195
MD-7568 Radiator Inlet Hose ........ccceueeuunn..... 1 kA .55 195
MD-7570  Fan .rcnnrnresnsenesesies s eneennns 1 23 70.65 162
MD-7575 Radiator Assembly ......cvoerivvieenne. 1 395 265.00 195
MD-7748 SKid e 1 1600 . 211
MD-7755 Governor Housing Cover 1 2 5.45 180
MD-7759 Gov. Valve Lever Shaft Assembly 1 1 9.65 180
MD-7761 Gov. Valve Lever Spacer ............ 1 8 pcs. 1 80 180
MD-7762 Ball Bearing Single Felt Seal ...... 1 32 pes. 1 240 180
MD-7763 Governor Spring Pin Stop ............. 1 32 pes 1 3.25 180
MD-7764 Fillister Head Machine Screw ........ 2 300 pcs: 1 02 180
MD-7765  Lockwasher (No. 6) ...ccccoeurverernnnnne 2 1000 pes. 1 01 180
MD-7766 Gov. Spring Pin Adjust. Screw...... 1 20 pes. 1 1.60 180
MD-7767 Gov. Spring Pin Adjust. Screw...... 1 20 pcs. 1 5.55 180
MD-7768 Gov. Con. Lever & Spring Support 1 3 pos. 1 6.50 180
MD-7769  Gov. Spring Adjust. Stud ............... 1 75 pes. 1 75 180
MD-7770  Gov. Spring Adjust. Nut 1 16 pcs. 1 1.05 180
MD-7777  Gov. Valve Lever Support 1 3% 3.55 180
MD-7778  Gov. Valve Lever Support Gasket. 1 400 pos. 1 .10 180
MD-7779 Cap Screw (14-20x34 long) ... 3 60 pcs. 1 03 180
MD-7807 Tie Bolt Nut Washer ....c..cccoveeenee. 16 30 pcs. 1 02 158
MD-7813 Pre-Cleaner Glass Jar ... 1 % 35 146
MD-7814 Pre-Cleaner Rubber Seal Ring ... 1 16 pcs. 1 15 146
MD-7815 Fan Blade—2 laminations ................ 8 1% 2.00 162
MD-7816  Fan Blade Rivet (14x34 lg. hd.)... 56 50 pcs. 1 02 162
MD-7825 Gauge Gland ..o, 1 A . 188
MD-7826  Gauge Body .c.ccoervrvirnnrieerrren, 1 7 188
MD-7827 Gauge Gland Shim 3 50 pcs. 1 188
MD-7832  Reducing Bushing 2 3 pes 1
MD-7834 2" Fill. Pipe woovvevvreeereeseceeveeseeeereenn 1 4 209
MD-7851 Reducing Bushing ......cooevvevvveennenenn, 1 32 pes. 1 208
MD-7852 Gov. Spring Adj. Screw Pin ....... 1 32 pes. 1 180
MD-7857 Cable .o 4 | S 201
MD-7858 (0F:1.) LRI S | 2 201
MD-7859 Starting Motor Cable .......cevnneee. 1 25 201
MD-7876 Reducing Bushing (14x14) ... 1 10 pes. 1 e,
MD-7878 Pipe Nipple .ovroevonniecrveneeennnens 1 Y% e 209
MD-7879 Special Bushing ...ceveeericccvecninnen, 1 3 208
MD-7880 2 Fill, Pipe Strainer .........oveveneaee 1 3 pcs. 1 209
MD-7916 Carriage Bolt (14x2 1g.) ... 2 6 pcs. 1 s
MD-7917 GIromMmet ..oveeeceecmnensrerievesneseeesenne sene 1 100 pcs. 1 10 188
MD-7930 Governor Weight .....ccoeveevrrveennnenn, 2 Y4 1.35 182
MD-7931 Governor Weight Shaft ... 2 25 pes. 1 1.95 182
MD-7932 Governor Weight Needle Bearing.... 4 70 pcs. 1 .60 182
MD-7933 Governor Needle. Bearing Spacer... 2 40 pcs. 1 65 182

All prices in this book are subject to change.
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PARTS SECTION

DELCO REMY (1106538) GENERATOR (24 Volt—Insultd.)

Part Number

DR-1884677
DR-1842744
DR-1883864
DR- 809062
DR- 810585
DR-1880315
DR- 810459
DR- 820516
DR-1853400
DR- 810460
DR- 820523
DR-1872459
DR- 834560
DR- 802760
DR- 134551
DR-1867665
DR- 810069
DR-1880306
DR-1873554
DR-1884680
DR-1880635
DR- 29047
DR- 37077
DR- 37078
DR-1862953
DR-1866970
DR- 106497
DR-1857514
DR-1850770
DR-1866487
DR- 106497
DR-1856500
DR-1856494
DR-1850768
DR-1856992
DR-1856993
DR-1850759
DR-1857412
DR- 141542
DR- 802730
DR- 908503
DR- 814985
DR-1835457
DR-1866970
DR- 106497
DR-1856567
DR- 124546
DR-1842763
DR-1849277
DR-1880635
DR- 29047

Name and Description of Part Qty. Price
ATINALULE  oeeeeeeceerteeenereeeeseseasssessesvesssasss e sossssessesssusseseransnes 1 $30.00
POlE SHOE ouoeerereierirererrcrereresresessresssssesesessonsecnssesesssmsssnsassssnns 2 1.50
Pole Shoe SCrewW .ceceeieeeinrensersiseeessesessnsssessisesessaes 4 05
Dowel Pin (C. E. & D. E.) e 2 05
Terminal Stud & Lead Assembly (“A” Pos. Term.) .1 20
Terminal Stud & Lead Assembly (“A” Neg. Term.) 1 20
Terminal Stud Only oo 1 15
Terminal Stud Lock Clip (Single) ..orvnnineivuenns 1 .05
Terminal Stud Lock Clip (Double) ... 1 10
Terminal Stud Insulation (Bent Strip) ..o 3 05
Terminal Stud Ins. Bushing .. 3 10
Terminal Stud Ins. Washer ......cnnnniinnninnnn 9 .01
Terminal Stud Plain Washer ..., 3 05
Terminal Stud Lock Washer ....occocvvvenennericscnnnnenn 6 01
Terminal Stud NUt e seseene 6 .05
Terminal Clip (On Stud) .. 3 .01
Terminal Clip (To Brush) ., 2 05
Field Coil (R. H.) ittt seresesessssenes 1 275
Field Coil (L. H.) et sesssseaessnes 1 275
Commutator End Frame ..o 1 4.00
Oiler C. E. oot e tessssasssss s beestssseesessseas 1 05
Oil Wick C. E. et ene e eesees 1 05
Felt Washer C. E. oo svssessssesesaesane 1 .05
Felt Washer Retainer Cup C. E. .o 1 10
Main Brush Plate .o rereeseseeresseenne 1 .70
Main Brush Plate Attaching Screw ... 3 01
Main Brush Plate Attaching Lockwasher ................. 3 .01
Third Brush Plate ..ot 1 .50
Third Brush Plate Clamp (Upper) ....occcevvimnrnnrenencns 1 05
Third Brush Plate Clamp Screw (Upper) ....coovvenee. 1 .05
Third Brush Plate Clamp Lockwasher (Upper) ........ 1 01
Third Brush Plate Clamp Spring (Lower) .......... 1 .05
Main Brush .ottt eer v 2 40
Third Brush et eereeserer s er e sssesons 1 15
Main Brush Spring e 2 .05
Third Brush SpPring . seresesesseeseeenes 1 .05
Brush AT ettt eas e saessessese sbenenes 3 .05
Brush Arm Space Washer ...ovvrnvciicrencecncreernens 3 01
Brush Lead Attaching Screw ..ccveeccvcncececiecveeeeen, 3 02
Brush l.ead Attaching Screw Lockwasher ................... 3 01
Ball Bearing (C. E.) .o ceeerenesssaneesessesensesnen 1 1.95
End Cover Plate C. E. .o 1 .10
End Cover Plate Gasket C. E. ...ccoooeeeveerervreeeecnenene 1 .05
End Cover Plate Screw C. E. .vvvvnnerccrrineienieennens 3 01
End Cover Plate Screw Lockwasher (C. E.) .....cccu..... 3 .01
Space Collar (Outside C. E.) oevreeiereiveererrsrieeenerenens 1 20
Woodruff Key (C. E.) vsvvinrrinncenecnsseressessssssesssssens 1 05
Cover Band .. s esenene 1 30
Drive End Frame ..iecccninesseeesseessssessssssssses 1 4.00
Oiler (D. E.) oivrrevnineienesnnssnsnssssssssssessesssssosssssessssesne 1 05
Oil Wick D. E. st seneesessssssessnsssssesssonns 1 05
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Part Number
DR-1849278
DR-1845626
DR- 825197
DR- 825196
DR- 903305
DR-1838692
DR- 825260
DR-1866487
DR- 802731
DR- 124548
DR- 103047
-DR- 811381
DR-1842765
DR- 108579
DR-1857917
DR-1866970
DR- 106497
DR- 834231
DR- 116004
DR- 29042
DR-1864510

- DR-1902838

DR-1872459
DR- 810459

Part Number
DR-1872369
DR-1869761
DR-1869747
DR-1843646
DR-1880635
DR-1869746
DR-1861906
DR-1861791
DR-1861792
DR- 811912
DR- 141557
DR-1873333
DR-1873334
DR-1869834
DR-1869743
DR-1869789
DR-1868811
DR-1869744
DR-1869754
DR-1869755
DR-1880642
DR- 802696
DR-1869761
DR- 103894
DR-1872915
DR-1873008
DR-1873301
DR-1869758
DR-1869757
DR- 132760
DR- 802729
DR- 810794
DR- 38367
DR-1861785
DR-1861784
DR-1861783
DR-1861781

DELCO REMY GENERATOR — (Cont'd)

Name and Description of Part Qty. Price
Space Collar (Outside—D. E.) .ccunivininnnivniciisronns 1 1.25
Space Washer (Inside—D. E.) .nrvrnioneneininiennane 1 20
Felt Washer (D. E.) rrcneircireenesesnisecsesssesessosens 1 .05
Felt Washer Retainer Cup (D. E.) .o 1 15
Ball Bearing D. E. .o 1 4.10
Ball Bearing Retainer Plate (D. E.) . 1 15
Ball Bearing Retainer Plate Gasket (D. E.) .............. -1 10
Ball Bearing Retainer Plate Screw (D. E.) ... 5 05
Ball Bearing Retainer Plate Lockwasher (D. E.) ... 5 01
Woodruff Key D. E. ettt 1 05
Shaft Nut D. E. . S | .05
Shaft Nut Plain Washer (D. E.) coviveveevecvrreeriereenen 1 05
Thru BOM et ereerreeresessreseresaesesaes s sesssareenen 2 15
Thru Bolt Lockwasher .....vevninneneenieneseeesenens 2 01
Terminal Ground Strip ......... ettt st b e e aeane 1 .10
Terminal Ground Strip SCrew ..., 1 01
Terminal Ground Strip Screw Lockwasher ... 1 01
Terminal Ground Strip Screw Plain Washer .......... 1 .05
INUL voreeeeeeseeeeeeesieeeresessse e estastesseseesesseesesesasseessestssssrensessernessises 1 05
O] WCK oot eeeetetsssesser e s sessassasssssssassassasencssasseaseenes 1 05
SCFEW  ceveveeteeereeesreestesseseeseesessestesssasasententaseseesaesanssstessesessesessuos 4 .05
TNSUIALOT e eresre st srre s e cteres st et ers s saseasens 1 .
Washer Insulation 8 01
Stud Terminal ...oocveicnreceetereeeesesenese e esessesesssesns 1 .15
DELCO REMY (825) CRANKING MOTOR

Name and Description of Part Qty. Price
ATINALUTE  ceoveieiveirireeeserestesessessesaraessessseseesestssesessosessesssssans 1 $77.00
Brake Shoe Washer .eiiiiieieceririe e cneenes 1 .65
POLe SHOE oottt et ee st sse e beae e 6 2.00
Pole SHOE SCreW .oicceicereeirnieetesesienressesesseseseseeseesnenesesass 12 .02
Oiler (In field frame) ..o 1 05
Qil Tube (In field frame) ....... 1 .50
Field Terminal Stud .....cccoivvvnvnvnvencnercirnce .1 30
Field Terminal Stud Ins. Washer (73-0.D.) ........... 2 .05
Field Terminal Stud Ins. Washer (13-O.D.) ............ 4 .05
Field Terminal Stud Plain Washer ..o 1 .05
Field Terminal Stud Lockwasher ......cinnicninnn 2 .01
Field Terminal Stud Nut (f5—thk.) .o 1 .05
Field Terminal Stud Nut (Ys—thk.) .o 1 .05
Field Coil Assembly (L. H.) .t 1 1.80
Field Coil Assembly (Lower) ...nionnn 1 1.80
Field Coil Assembly (R. H.) i 1 1.80
Field Coil Ins. Strip (D. E.) oo, 1 05
Field Coil Ins. Strip (C. E.) (Order 32330) .......cc.e.. 1 05
Commutator End Frame .. 1 5.50
Bushing (C. E.) ot sisresssesesssasienens 1 75
OIler (C. E.) e eersesessesaessesssets s et eseesensssesssenes 1 .05
0il Wick (C. E) .. 1 10
Brake Washer (C. E.) v 1 05
End Plug (C. E.) et nsesenns 1 10
C. E. Frame Attaching Screw .......cniiiiennn 6 10
C. E. Frame Attaching Screw Lockwasher ............. 6 .03
Brush Plate Assembly (Less Brushes) ..., 1 10.00
Brush Plate & Stud ..o enneeess s 1 2.00
Brush Plate Ins. Plate ...cccoeeininnscseneerenneeenenerennenes 1 .75
Brush Plate Ins. Plate Attaching Screw ... 3 .02
Brush Plate Ins. Plate Attaching Lockwasher .......... 3 .01
Brush Plate Ins. Plate Attaching Screw Pl. Washer 3 01
Brush cocecvieceverrcereseseesenenninad evereensesseseenseereersssreeaannees 12 40
Brush Spring 12 .05
Brush Holder 6 25
Brush Holder Ins. Plate (2 Hole) ..coreeervinninnnnne 3 .10
Brush Holder Space Plate (Ground Brush) ... 3 .10
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PARTS SECTION

DELCO REMY (825) CRANKING MOTOR — (Cont'd]

Part Number

DR-1865925
DR-1861786
DR- 132123
DR-1861787
DR- 132109
DR- 106497
DR-1861788
DR-1869760
DR- 115607
DR- 106496
DR-1861791
DR-1861792
DR-1874492
DR- 141557
DR-1873333
DR-1873334
DR-1869751
DR-1882442
DR-1856826
DR- 115466
DR- 113114
DR- 114998
DR- 802696
DR-1872916
DR-1873008
DR-1871674
DR-1864749
DR- 804076
DR-1864750
DR-1872866
DR- 113989
DR- 114604
DR- 142848

DR-1865195
DR-1874859
DR-1865131
DR-1856844
DR-1869740

DR-1856831
DR-1856842
DR-1856840
DR-1869565
DR-1872650
DR-1872652
DR-1881689
DR- 132133

Name and Description of Part Qty.
Brush Holder Space Plate (Insulated Brush) .......... 3
Brush Holder Screw (Long—Insulated Brush) ... 3
Brush Holder Screw (Short—Insulated Brush) ....... 3
Brush Holder Screw (Long—Grounded Brush) ... 3
Brush Holder Screw (Short—Grounded Brush) ........ 3
Brush Holder Screw Lockwasher ......ccoovvnnvnncnnenne 12
Brush Holder Screw Ins. Bushing Washer ......cccccovuueee 12
Brush Holder Screw Support Plate (Brass) ............. 1
Brush Lead Screw ..occcvciivneeinrcticineseneseeneerenennes 12
Brush Lead Screw Lockwasher .......vvnnicccnvenencenn. 12
Terminal Stud Ins. Washer (C. E. 7§ O. D.)....ccoe..... 4
Terminal Stud Ins. Washer (C. E. 1§ O. D.).........s v 8
Terminal Stud Plain Washer (C. E.) .vvvvvvveveernnen 1
Terminal Stud Lockwasher (C. E.) .ccoivievvvineinnnnn, 2
Terminal Stud Nut (C. E. 1 thk.) cccvvrvrecvevicrrineae 1
Terminal Stud Nut (C. E. 15 thk.) .cvevriecrcniinnne 1
Cover Band ... s ssesesnes 1
Motor Drive HoOUSING .covievvirciecirceiceneeeeeteseeaennne 1
Motor Drive Housing Bushing ......ccovvvvveccnennennene. 1
Motor Drive Housing Cover Screw ...oeververrvivenneenns 4
Motor Drive Housing Cover Screw Lockwasher ........ 4
Oiler (D. E.) ot retneseseesse s sensesesesesesesenes 1
Oil Wick (D. E.) 1
Motor Drive Housing Attaching Screw ... 7
Motor Drive Housing Attaching Screw Lockwasher.. 7
Center Bearing Plate ....cccccoevrvricvininereeeceeeeneresneenes 1
Center Bearing Bushing ... inciieineeceeeeievceenes 1
Oil Wick (Center Bearing) .....coccceeveverererereseenseeseennns 1
Oil Seal (In Center Bearing) ...ceiveveverenverenenne 1
Center Bearing Screw (Hex. Hd.) 3
Center Bearing Screw (Flat Hd.) 1
Center Bearing Screw Lockwasher 3

Center ‘Bearing Screw Lockwasher (Countersunk) ... 1

Center Bearing Gasket ........cccovmmrniennnnrennnnsonne 1
Shift Lever (Shaft—ILower) 1
Shift Lever Spring .oceiceecere e esenens 1

Space Washer (Between Shift Sleeve & Center Brg.) 1
Space Washer (Cupped—DBetween Shift Sleeve &

Center Bearing 1
Shift SIEEVE vttt esasaste e ess e seens 1
Motor Drive Pinion » 1
Motor Drive Pinion Guide 1
Motor Drive Pinion Meshing Spring .......ceeveernenee. 1
Motor Drive Pinion Stop Collar ......eveeeennee. PR 1
Motor Drive Pinion Stop Collar Cotter Pin ................ 1
Screw Pole Shoe (Use DR-828675) ..oeeveveeveveereeeeeeerennn 12
Screw Fillister SCrew .ccoveeecvcevineneeeeseeeeseesevesssaenn 3
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PARTS SECTION 245
DELCO REMY (1996453) CRANKING SWITCH

Part Number Name and Description of Part Price Page
DR-1996453 Starting SWItCh coccicreciirieee e et aeseeen 20.00
DR- 142357 Switch Mounting SCrew .....cccenncnsenisseesescesiveees 02 235
DR- 802760 Switch Mounting Screw Lockwasher ......ceccrninnn. 01 235
MD- 7859 Switch Connector Cable ...ovecevevvvevinveviesescsineneens 1 235
DR-1856850 Terminal Clip (For Battery Cable) ..ccoovvrvvevecccccncnnee .20 235
DR-1874860 SWitch HOUSING coeeviiercviereeicerierere st cseeeseressetesesassssnesenseses 8.00 240
DR-1856800 Switch Housing S1eeve ....ccocovveieeveenreereeensrereseeseseneeas .20 240
DR-1856801 Switch Housing Sleeve Retainer Washer ........cc.c..... 05 240
DR-1855481 Switch Contact DISC. .civrieceererserenrseneeereeesisesens 1.25 240
DR-1847240 Switch Contact Disc Cushion Spring ... .05 240
DR-1847239 Switch Contact Disc Cushion Spring Retainer Washer .05 240
DR-1869851 Switch Contact Disc Attaching Nut ..ocoeeveveienencnnnceens .10 240
DR -107761 Switch Contact Disc Attaching Nut Cotter Pin ............ .01 240
DR-1855478 Switch Contact Push Rod .....ceviiiieenereeceevenne 1.00 240
DR-1857425 Switch Contact Push Rod Return Spring ... .10 240
DR-1879682 Push Button & Shaft Assembly .....cccccoevevrvcrerercverereninnenne 2.50 240
DR-1836822 Push BUttOn .ceececeeercceeeee e e eaeessssesssnesenes 65 240
DR-1855496  Push Button Spring ... .10 240
DR-1884521 Push Button Shaft ..o 1.25 240
DR-1855495 Push Button Shaft Nut .. 25 240
DR-1855497 Push Rod Release Arm .......cocieiecieeeeeeeeeecrerererenns 10 240
DR-1855498 Push Rod Release Arm Pin .o .10 240
DR-1855499 Push Rod Release Arm Spring .....ccceveevceennneeenn 15 240
DR-1855486 Terminal Plate Assembly ..cccocovvmmeviciveieie e 7.00 240
DR-1855487  Terminal Plate Only ...ccccooviiiirnpmercncnieecveneriseeannnens 25 240
DR-1855489 Terminal Stud oot eenenas 2.50 240
DR-1855488 Terminal Stud Ins. Plate (Inside) ..cooovivivniievienne. .20 240
DR-1855490 Terminal Stud Ins. Bushing Washer .....ccccoevvvnnnnnnne 05 240
DR-1855491 Terminal Stud Ins. Washer .05 240
DR- 811912 Terminal Stud Plain Washer .05 240
DR- 141557 Terminal Stud Lockwasher .....cccvvivvnvcenvnenccciniecnenna, .01 240
DR-1873333 Terminal Stud Nut (14-13x7% thk.) .veervvcrecrereeenne 05 240
DR-1873334 Terminal Stud Nut (15-13x15 thk.) e, .05 240
DR- 132910 Terminal Plate Attaching Screw ....ooccvcveeveivieeeennns 05 240
DR- 106497 Terminal Plate Attaching Screw Lockwasher ............ 01 240
DR-1879686 GASKEL  cvereeeeti ittt et se sttt e snn .10 240
DR-1879687 . GaSKel .vveceericerieeeiciecrrisenerer ettt er e e 15 240
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248 PARTS SECTION
McCULLOCH ENGINEERING CORPORATION
Milwaukee, Wisconsin
PARTS LIST — MODEL B4012 and MODEL C4012
No. Part
Req'd No. Part Name Price
1 40112D Rotor Housing
2 40262C Rotor Assembly
1 40300D End Casting (Gear End) .....ovevvicrnvinicnneceecieeeiennns 55.00
1 40305D End Casting (Closed End) .....ooveoerveeeneneceesnrereeireenennnens 42.50
1 40310D GEAT CASE ettt et re e trss st sa s s s s ene st esannns 42.50
1 40315A End Casting COVET ..uivieveeeerreesivererreseresvessesssesseeressesssasessans 5.00
2 40320B Bearing Lock Rilg . seisesseseesnsesesenes 1.00
2 40330C Bearing Cap (Closed End) .....coveevreviinneneneneseesiinnieraenns 5.00
1 40335A Gasket (GEAr CaSE) .ivivveerreiririrereesressseesesssssesesesesesssessssesse 75
2 40336A Gasket (Bearing Cap) ..cccevevervrerenrnsenrireseressesnesessesssessnessenes A3
1 40350B Gear (Drive) always furnished with: ....covvevneennnne. 115.00
1 40351B Gear Assembly (Driven) always includes:
1 40352A Gear Hub
1 40353A Gear
1 40357A Gear Adjusting Shinml ..ccccvircenninnecneseerenrssennns 1.00
2 26-6036 Gear Dowel
4 14B-6039 Hex. Hd. Cap Screw 34-24X34 .covvvienvrvceseerunnenen 13
2 40325B Cap Screw LoCK e ereeeseeereereessnsenens 25
2 40353A Gear Key ; : 1.15
2 5871 Hex. Nut 1-14 (Special) .oivvveveeerecerenccseneennereneesennnene 75
2 5872 Lock Washer (Special) s nnceniinesenneseenanees 25
4 6038 Cap Screw LoCK .o eseseesssesesasansesesesnns 13
8 14A-6031 Hex. Hd. Cap Screw 15-18X58 oevevecevrivrreinereennecriesrneesens 13
14 14-5785 Hex. Hd. Cap Screw 15-18X315 .ccorcrvirevrcnninenecnervennnnne A3
14 14-1205 Hex. Hd. Cap Screw 15-18x1 oo A3
4 15-5949 Fill. Hd. Cap Screw 15-18X34 wrevvvereeeecerenereerereseenenes 13
32 21-5038 Lock Washer 15”"—1%" thick .o 13
6 26-5792 DoWel Pif, 34”7 oceenrereinneeetnece e srrsetssessesasestsaesesesnsenrans .25
5 44-1183 Pipe Plug 74 Std. Slotted ......ccovvmivvcnniinnnecereccincennrenea 13
2 38-5020 Ball Bearing, Double ROW ..c.cccooveeverieccinrrnreesecee e 15.00
2 6001 Roller Bearing ...cccveveveneenreereisneeistsessesssssesesssssessseeseses 8.75
1 38-6004 Ball Bearing, Double ROW .ccvvreveerevvinirierrvenerentneeeeaa, 15.25
2 42-5931 Oil Seal 134 LD. x 267 O.D. X 33 oo, 1.50
1 42-6026 Cil Seal 14 LI, X 214 O.D. X Y5 eoveeereeeereomeeseeosseresesereen 1.50
2 5944 Oil Seal CUP  covriecrrrerennenicenenercserniee et ssteestersa s sasessasnsens 3.15
2 5997 Felt Seal Case .ueieverreerneereisteesrersesecinsesenesesassesssssssensonnans .50
2 5998 Felt SEal ettt s ssat st st vesesesanes 75
1 40512B Drive Shaft ...cciinciesrienenenesinnssessssssaessassssesesssssnesessnnae 22.50
1 30-5799 Drive Shaft Key faXI4X1ITE coovvvivrveervrerrnresvesssssesssessesssesnaes .50
1 20A-5539 Flat Washer 1% I.D. x 134 O.D. X Y wveevvvvervvreeneereee 13
1 10-2029 Jam NUt 34-16 et sretst st sssenesenssesnenenense .50
1 21A-1197 Palnut 34-16 13
4 14A-5876 Hex. Hd. Cap Screw 34-24 x 34 13
2 5999 SNAD RINEZ ettt enasenenne 40
1 6027 Breather Cap . 275
1 6028 Breather Body .ocecoeirneninnsseeeeecstnesassenssenssessesasennaes 215
1 6042 Oil LevVel COCK aorrvvererrerrceeresseeenscesesetesssssssesssossessesessssesesons 1.00
1 40511B Drive Sheave Hub et ctensesesesssasssene 15.00
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PARTS SECTION 249

RADIO INTERFERENCE NOISE SUPPRESSION

General Description

The Radio Interference Noise Suppression system used on this generat-
ing equipment is made up of a filter and condensers located as shown on
illustrations Fig. 106 through 112. The suppression system limits radio
noise so that there is no undesirable interference, either radiated or con-
ducted, over a frequency range of G.5 through 40.0 megacycles.

The suppression system is supplemental to the main generating unit
and in no way effects the efficiency of the generator.

Items used in the Suppression system are as follows:

1. Filter—Radio Interference Suppression Unit (25655-S)
for the voltage regulator.

2. Condensers (25657, Fig. 110) from the main generator
leads to ground.

3. Condensers (25658, Fig. 110) from the exciter leads (in
the line unit) to ground.

4. Condensers (25657, Fig. 111) from the collector ring
brushes to ground.

5. Condensers (25658, Fig. 112) from the exciter brushes
to ground.

Maintenance

The filter unit attached on back of the voltage regulator is a composite
unit made up of condensers and choke coils. The presence of radio inter-
ference which can be eliminated by changing the generator over to hand
regulation (Regulator off) would indicate trouble in this unit. First check
the regulator contacts and replace the spark condensers. If that doesn’t help,
disconnect the filter unit, remove it and replace it with a new filter unit. Do
not attempt to repair the filter unit proper.

The presence of radio interference which cannot be eliminated by putting
the generator on hand regulation indicates defective condensers. Make sure
all electrical connections are tight and that the collector ring brushes, col-
lector rings, exciter brushes and exciter commutator are in proper condition.
If the radio interference continues, start replacing condensers until the in-
terference stops. If the proper testing equipment is available each condenser
can be tested directly and the faulty condenser replaced.

RADIO INTERFERENCE SUPPRESSION

Manufacturer Required per Price

Item No. Fig. Description and Cat. No. Unit each
EM-25600-1S ... Voltage Regulator complete, with

SUPPIESSION .vveveeirenrercensrererenserssssesenne EM 1 $243.75
EM-25655-S ... Radio Interference Suppression

Ut aeeecececveerensiecseesssseresssssssasesssnnns EM 1 36.25
EM-25656-S ... Radio Interference Suppression

Cover EM 1 1.10
EM-25630-1S ... Regulator Frame—Shielded EM 1 5.65
EM-25630-2S ... Sub Assembly Frame ................ “ EM 1 1.90
EM-25657 «.. Condenser, .01 MFD, 1000 volt ... ... 4 .63
EM-25658 ... Condenser, .10 MFD., 600 volt ... ... 7 .50
EM-25659 w Mounting Bracket ........cecverrreenens EM 1 1.10
EM-25660 ... Mounting Clamps and Screws ...... EM 3 07
EM-25661 «. Mounting Clamps and Screws ...... EM 2 10
EM-25662 we  Mounting Bracket ..o EM 1 1.45
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PARTS SECTION — SYNCH*ONOUS GENERATOR "A" 259

ILLUSTRATIONS

Figure 1 Synchronous Generator Complete.
Figure 2 Voltage regulator, exciter and exciter field rheostat.

Figure 3 Terminal box connections for 400/230 volt, 60 cycle, 1200 rpm.
operation.
(Note: Transformer shown upper left is mounted on rear of panel
board on some units.)

Figure 4 Terminal box connections for 220/127 volt, 50 cycle, 1000 rpm.
operation. A
(Note: Transformer shown upper left is mounted on rear of panel
board on some units.)

Figure 5 Switch cabinet—non synchronizing.

Figure 6 Switch cabinet—synchronizing.

Figure 7 Breaker overload trip unit arrangement.

Figure 8 Compléte generator and accessories—exploded view.
Figure 9 Generator rotor—exploded view.

Figure 10 Generator brush holder assembly.

Figure 11 Generator shaft, spider & field pole—assembly procedure.
Figure 12 Generator armature core and insulation.

Figure 13 Generator armature coil assembly procedure.

Figure 14 Generator armature connection procedure.

Figure 15 Generator armature core and ring assembly procedure.

Figure 16 Terminal box—front view.
(Note: Transformer shown at upper left is mounted on rear of
panel board on some units.)

Figure 17 Terminal box—side view.
(Note: Transformer shown at upper left is mounted on rear of
panel board on some units.)

Figure 18 Terminal box terminal block.

Figure 19 Exciter—exploded view.

Figure 20 Voltage regulator and ammeter switch.
Figure 21 Voltage regulator parts.

Figure 22 Voltage regulator parts continued.
Figure 23 Synchronizing switch cabinet complete.

Figure 24 Non-synchronizing switch cabinet complete.
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284 PARTS SECTION — SYNCHRONOUS GENERATOR "A"
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PARTS SECTION — SYNCHRONOUS GENERATOR "A" 285

SPARE PARTS
VOLTAGE REGULATOR

Manufacturer Required per Price

Item No. Fig. Description and Cat. No. Regulator each
EM-25600 20 Voltage Regulator, Complete........ EM 1 $361.00
EM-25601 21  Voltage Regulator relay, includ-

INE COML evrvrvrrerierecennrenrenseseseesresesene EM 1 16.88

Hayden Mig. Co.

EM-25602 21 Polarity Reversing switch ........... (EM special) 1 9.19
EM-25603 22  Rubber mountings, front ................ Lord No. 150P-6 2 29
EM-25604 22 Rubber mountings, rear .............. Lord No. 150P-4 2 29
EM-25605 21  Spark condenser, 0.01 mid., 1000

VOIts dC teSt .ecvvreveereerreerecsrerereereecennns Solar, Type MH-1049 1 93
EM-25606 22 Anti-Hunt resistor ... Ohmite No. 0569 1 1.04
EM-25607 16-17 Current transformer, Do-nut ratio

500/5 (Mounted on terminal box) EM 3 3.13

EM-25608 16 Potential transformer, ratio 400/
120/218, 100 volt ampere capacity,
50-60 cycles (Mounted on termin-

Al DOX) covveereernrseennnenenne e Franklin Trans.
‘ No. 17099A 1
EM-25609 21 A-C ammeter, 5 amperes, scale
0-500 AMPEres ....coerecrrererrererererseasenens Westinghouse
MA No. 1163599 1 9.0
EM-25610 21  A-C voltmeter, 150 volt, scale -
. 0-500 volts Waestinghouse
MA No. W937528 1 12.25
EM-25611 22 A-C voltmeter resistor .......uaen. Ohmite No. 1025 1 .69
EM-25612 22 Cross Current Compensation rheo-
SEAL  ceeciincicnrenn e st aseeenanens Ohmite No. 0446 1 4.58
EM-25613 20  Ammeter Jack ..viicrieinniiennene General Electric
- No. 6052309G-2 1 18.56
EM-25614 20  Ammeter Plug ..o General Electric
. : No. 2874991G-1 1 3.26
EM-25615 21 Vibrator reed and contacts (regu-
lator €ontacts) ......coevveceeeeeenes EM 1 438
EM-25616 16-17 Current transformer for cross cur-
rent compensation, Type RB, ratio
800/5 (Mounted on terminal box) EM 32.00
EM-25617 22 Damping transformer ... Franklin No. A16142A 1 3.09
EM-25618 8 Exciter field rheostat (mounted
on generator frame) .................... rd Leonard 6¢” 1 16.25
EM-25619 20 Thumb, nuts and washers ............ DY;}O,, Co. N((,i, 117 2 54
EM-25620 20 Ammeter switch adapter .............. T 1 1.28
EM-25621 20 Voltage regulator cover ............... EM 1 5.88
EM-25622 21-22 Auto-Hand switch ..... desesenicennnnenenninn Cutler Hammer No. 8381 1 32
EM-25623 22 Lock washer ..., Shake Proof No. 1228 1 .01
EM-25624 22 Resistor mounting clip .......c....... Ohmite No. 6 2
EM-25625 22 No. 6-32 x 14" self tapping slot-
ted CP MS .t Std. 6 01
EM-25626 22 Rubber Brommet ..., Continental Rubber
No. 241 1 04
EM-25627 22  Terminal blocks ..ocevererveeeerecereenan Howar(()j B4 OJ'ones 0
EM-2528 22 No. 6-32 x % RH MS...... S 2 ol
EM-25629 21  No. 8-32 x 14” self tapping slot-
ted CP MS ... Std. 21 .01
EM-25630 22 Voltage Regulator frame EM 1 488
EM-25631 22 Ground lead ......oeircernecrnennnes EM 1 25

EM-25632 22 Rubber grommet .........coouserrrrrssunns Continental Rubber

No. 2476 3 04
EM-25633 22 No. 832 x »4” CP RH MS and ’
RexX NUL vt easane Std. 2 .01

Note:—S8ee under Voltage Regulator Spares—1 required on non-synchronizing switch cabinet and
2 required on synchronizing switch cabinet.
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286 PARTS SECTION — SYNCHRONOUS GENERATOR "A"
SPARE PARTS
VOLTAGE REGULATOR — (Cont#'d)
Manufacturer Required per Price

Item No. Fig. Description and Cat. No. Regulator each
EM-25634 22  Micarta Insulating strip ... EM 1 .03
EM-25635 22  Resistor mounting clip ....ccveeeneeee Ohmite No. 5 2 .
EM-25636 22 Micarta Insulating strip ... EM 1 03
EM-25637 21 No. 6-32 x 5” CP RH MS and

heX NULS cvveereeecrereieinereersesessssssseenas Std. 5 01
EM-25638 21 No. 6-32 x 33” CP RH MS and

heX NUES ocveceeeeererteecereevereseeseene e Std. 1 01
EM-25639 21 No. 4-36 x 33” RH MS and hex

TIUES  ceeveerererrerenrrsenssernsnsseeerennesessnssensens Std. 6 01
EM-25640 21 No. 8-32 acorn nuts NP ............... Std. 4 06
EM-25641 21  Voltage adjusting knob .................. Dayton No. 119 Thumb

Nut 1 12

EM-25642 21  Name plate .ovvcveverecrnerirerins EM 1 13
EM-25643 21  Micarta insulating strip EM 1 04
EM-25644 21  Cross current compensation rheo-

stat Knob ... Ohmite No. 5100 1 .05
EM.- 25645 21  Name plate .ecrveiceeiecreenes EM 1 08
EM-25646 21  No. 4-32 x 14" self tapping screw Std. 4 01
EM-25647 21  Regulator face plate ... EM 1 .35

SWITCH CABINETS AND TERMINAL BOX
Item No. Fig. Description Lg?.ﬁ"cf:‘{f'fq'g," Req"[i}':;z per Ie);ic(i]e
EM-25607 16 Current transformer (See voltage

regulator parts) ..., 9.38
EM-25608 24 (See NOte) cevvvcrvvesvecesevereeeieee e
EM-25616 16 Current transformers (See volt-

age regulator parts) ..o 32.00
EM-25650 5 Non synchronizing switch cabinet

cOMPlete ..oveeieireiireccreeeircee e e EM 1 930.00
EM-25655 23-24 Transfer switch .cccccvvnvincrvernnnns Arrow No. 80638 1 3.50
EM-25670* 6  Synchronizing switch cabinet com-

PlEte s EM 1 1042.00
EM-25671 23-24 3 pole breaker .......cnnne. ITE No. ET1877 2 150.00
EM-25672A 24  Breaker trip units 175 amp........... ITE No. ET2468 2 41.88
EM-25672B 24 Breaker trip units 350 amp........... ITE No. ET2583 2 41.88
EM-25673 24 Stud for rear connection on air

circuit breaker, 400 amp. 34-20x

L3 AUV ITE No. ET0923 12 45
EM-25674 24-16 Lug for generator and load con-

nections (5 on term. box).......... Burndy No. QA-34 10 40
EM-25675% 23 Transfer switch ..evvricveevenenens Arrow No. 80983 1 5.20
EM-25677 23-24 Frequency meter, 4” round ... Roller Smith No. FA-4 1 115.25
EM-25678* 23  Synchronizing lamp ....ccevevecnnccnns GE No. 10S-14 1 .29
EM-25679* 23 Synchronizing lamp switch 15

amps, 125 volts ...cccveevicnrrreccnnnns Arrow No. 8721-N SPST 1 2.01
EM-25680* 23 Synchronizing lamp receptacle ... GE No. 49x866 1 1.04
EM-25681* 23 Synchronizing lamp resistor 25

watts, 1500 ohms ......cccvrererererees Ohmite, Dividohm 1 1.40
EM-25683 23-24 Connection — No. 12 flexible

switchboard wire .......cccvveveccnnene. Std. e

* These part__? used on sychronizing switch cabinets only.
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Item No.

EM-25685
EM-25686
EM-25687
EM-25688
EM-25689

EM-25690

EM-25691

EM-25692

EM-25693

EM-25695
EM-25696
IEM-25697
EM-25698
EM-25700
EM-25701

EM-25702

EM-25703
EM-25704
EM-25705

EM-25706

EM-25707
EM-25708
EM-25709
EM-25710
EM-25711

EM-25712

EM-25713

EM-25714
EM-25715

EM-25716

EM-25717
EM-25718

SWITCH CABINETS AND TERMINAL BOX — (Cont'd)

Fig.
23
23
24
24
24

16-17

16-17

16
16

NN NN

8-16
16-17

17

17-18
16
16

16

16
16
16
17
17

17
17

17
17

17
17

Description

Front cover plate .....cccomnencnne
Frame and side plates......cccceueunn.
Operation handles ......ccoecveveervrreene
BUS ot reene e sesesenesenasanenes
14713 x 114” hex head with nut
and lock washer
Terminal stud, (14”-13, 514" long)
with 5 nuts, 3 washers and 1 lock
WASHEE et rrereenraeieene

Terminal stud, (147-20, 3” long)
with 4 nuts, 2 washers and 1 lock
UZT) (1] OO

Connector links, large, ¥5” x 115"
X SIA” e sene s sranaes .
Connector link, small, %" x 34” x
234”7 rerrrerierinssnsresssssnsas sttt sens
Breaker COVEr ...ccceeecsesensncscsinnes
34”-16 HH nut and cup washer....
34”-16 x 1” FH mach. screw..........

Man

ufacturer Required per Price

and Cat. No.

EM
EM

ITE Extended Handles

EM
Std.

EM

EM
EM

EM

ITE No. 98501-A

347-16 x 34” FH mach. screw........ \

Terminal box complete........cccoceneue.

Terminal stud, (145”-13, 714" long)
with 7 nuts, 6 washers and 1 lock
T2 1Y £t oSO

Terminal stud, (14”-20, 2” long)
with 2 nuts, 2 washers and 1 lock
washer ..

Terminal block .veevveecvvrereereene
Frame .. estesneenes

347-16 x 1%5” HH Cap Screw,
lock washer, nut and cut washer....

Ebé)lny Asbestos Panel 34” x 1114”
X 217 et

147-20 x 1” HH cap screws..........
147-20 x 14” HH cap screws......
47-13 x 114” HH cap screws......
Leads No. 12 flexible .....cocevieuenenes

1” flexible condu’t, BX cable ani
ALHINES  coveveeerrerrenererresenene e snenens

1” pipe conduit and fitt'ngs............
Lead clamps with two (No. 8 x 34”
self tapping RH) bolts ...
COVET oeerietreensresssssessasssssesesnenssnsasses

Conduit mtg. plate and 214”-20 x
1”7 DOILS eevreiecnereeerevesvensernrassnsssaarssans
CT m‘'g. clamp with 14”-20 x 2"
HH ottt sessesssseenes
Bus connections 14” x 11” copper
14720 x 34” FH mach’ne screw
WIth NUES .oieceericieceerererreeseesesessonennee

C.L'} gle

C. H. 80-

Std.
Std.
Std.
EM

EM

EM
434.14, 12 point
EM

Std.

EM
Std.
Std.
Std.
Std.

EM
EM

EM
EM

EM

EM
EM

Std.

Unit
1
1
2

—

AN — — N\ —— (3 R N N N

each
7.50

31.25
2.50

10.00

.08
35

17
18

10
10.00
02

02

.02
173.75

3.44
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GENERATOR

Required per Price
Item No. Fig. Description Generator each
EM-518001 8 147-20 studs 114” long with jamb nuts......ncnians 4 0.
EM-518002 ° 15 Armature core with COilS ..vimiiniiiiciccsencneneae 1 741.25
EM-518003 12 Armature core without coils i 1 308.75
EM-518004 15 Armature RiNG ..o 1 133.75
EM-518005 8  54”-11 Lifting Eyebolt ..ottt sssssisnsesscaens 3 .55
EM-518006 8 Drip cover—coupling end ...t 1 10.31
EM-518007 8 14”-18 Hex. Head cap screw 14” 1ong .covieececenniennnnncececsenns 20 02
EM-518008 8 Baffle—coupling end ... st 1 6.69
EM-518009 13  Armature COMl ..ot de e seres e ssnsessasacssecnss 72 3.88
EM-518010 O BIOWET  eoeeeeeieeeeeieeseerisssissssesesssenssesessesssssssssesssssecssessessnsssnmssassesesasasases 2 9.29
EM-518011 9 14”-13 Hex. Head cap screw 314" long 12 13
EM-518012 8 34" x 34" x 415" coupling Key .oenencvininencnnencnns 1 .61
EM-518013 11  Shaft ONIY .ottt s tesssessasssessisesossens 1 61.88
EM-518014 8  15”-18 machine screw 34” 10N ..viiinniiesinnnneeererssansnnens 16 02
EM-518015 8 Guard Screen—coupling end ... 1 7.20
EM-518016 8 Exhaust screen—coupling end ......ccvinninninininniniinnneneniee 2 4.38
EM-518017 ... Rotor spider with shaft ... 1 61.88
EM-518018 11  54” x 54" X 1034” rotor Key .oiiiirnienecssscsceiennes 1 69
EM-518019 8  ExXhaust SCreemn CONtEr ......oiveivemeeriormoisisoisisssimssesesssnsssssassess 2 3.61
EM-518020 8 BOOM SCTEEI cvivererererererereresseereesenssescscsssessssmsssssssssssssssssessssssssesssans 1 7.23
EM-518021 15 34" X 3U4” COTE DN coveirricinererirniimiresisississsessssssssssssusrssasassacsessens 2 18
EM-518022 8 Rotor complete with shaft ..., 1 850.00
EM-518023 8  T5” X 54”7 gasket—28" 10NZ .covrrvevinirnininiee s sensnessnanns 2 41
EM-518024 ... Exhaust screen—sheave end ..., 2 4.38
EM-518025 9 Field leads—No. 10 flexible cable ....ccoovniinnnnenienicennne 2 .80
EM-518026 8 Field lead clip AM-2 ..ceecvrirens we 1 15
EM-518027 8 14”-20 RH machine screw 15” long ... 5 02
EM-518028 ... Field lead lug—35 amp. solder type .......ccoeervnrennee. . 4 .16
EM-518029 9 10-24 RH machine screw 3§” long with hex. nut ................. 2 .02
EM-518030 10 Carbon DBrushes ... 4 48
EM-518031 10 Brush holder complete with SPring ........ocecemmeniimnsiinens 2 79
EM-518033 10 10-32 RH machine screw 34” 10Ng .cccoeevviviniinmrmncsnreesenenneniennes 2 02
EM-518034 9  Brush holder stud with jamb nut ... 1 1.13
EM-518035 10 Field lead SUPPOTL .ccovvverirrecncnicisinniniiiiisiretesessssnassssssasssssnessens 2 .04
EM-518036 10 10-32 RH machine screw 75” I0NE .cccorirvcvcrnmnnesenscininnens 2 02
EM-518038 8-14 Armature leads—4 laminations .031” x 114" .covvecnnninininens 10 1.24
EM-518039 8  Baffle—sheave end .....oeviecorinmeinsiinnrnssssnsesseeststsssessasessenessasaens 1 6.69
EM-518040 0 DamPer DATS .o et sise s sae e rsassesneenes 42 .51
EM-518041 9 Cage end ring segments 12 1.65
EM-518042 ... Collector ring assembly complete .......cmniiinnerenieeeenes 1 20.13
EM-518043 9  +5”-18 socket head set screw 34” 1ONg ....cccorvrererereenrnrerenerennnns 2 .10
EM-518044 ... Collector ring SIEEVE ....oovicmieirenrennniesinsneneisiseserasssanessssee 1 6.79
EM-518045 9 ColleCtOr FINE .verimrernreerreseseneseecesseenstsereeesnses 2 8.66
EM-518046 9 147-20 filister head machine screws 34” long.. 6 02
EM-518047 8  Bearing bracket ..o s 1 49.25
EM-518048 8  5&”-11 hex. head cap screw 115” long ...venencinneeenne 6 .10
EM-518049 8 14” pipe plug for the greasing and drain plugs.......cevreenee. 2 .09
EM-518050 8 14" pipe coupling for the drain plug ....ccoeviiiiinriveensrnennnnens 1 09
EM-518051 8 14” pipe nipple 9” long for the drain plug......ccoovvninrcinncn, 1 11
EM-518052 8  34”-16 hex. head cap screw 34” long 6 03
EM-518053 0 Ball DEATINE wveverieeererereerirenesescsenseseseneseecnrtsenesessesssssssesessnessassssses 1 825
EM-518054 9 Bearing hOUSING CAP ecveeiverire i et sese s sesesesssnssases 1 12.38
EM-518056 9 Housing cap screws 34”-16 hex. head cap screw 1” long........ 15 04
EM-518057 9 Bearing hOUSINE .oooveereerecrecereeeenieeninsesssessesesessesesssessasesssessasses 1 18.56
EM-518058 8 147-13 hex. head cap screw 134" 10NZ .cocvvivvncinvceiccsinnninencns 4 07
EM-518059 O SHEAVE SPACET eereverieereerereeieeeteresesestssesese sesesaesessasssssessesssassssasssssssens 1 5.44
EM-518060 8 147-13 flat head cap screw 174" 10ng .ccvcvrccvinnennicnnsinccnininene 1 14
EM-518061 8  RetainiNg WASHET oiiiericeeeieteniere et esressere s s sre s esnsnssseseanen 1 2.23
EM-518062 ... 34" x 34” x 174” drive sheave key ....cccccecevrunnnns 1 A3
EM-518063 12 lLashing ring . 20
EM-518064 8 Drive sheave ... 1 20.63
EM-518065 8  Yh7-18 WING MNUL eooreeereret e etrrrecreensenssssssssssssesessasasssesessssssssssnse 1 03
EM-518066 8  HANA NOLE COVET et eteeeteeerer e sresasessesesesesssassssssrsnsassen 1 5.56
EM-518067 8  14” nipple 514” long for greasing plug .....ccecoceieceverrnsresecesannns 1 11
EM-518068 8 14" x 90° pipe elbow for greasing PlUZ ..cceereververeerercnsereaones 1 13
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Item No.

EM-518069
EM-518070
EM-518071
EM-518072
EM-518073
EM-518074
EM-518075
EM-518077
EM-518078
EM-518079
EM-518081
EM-518082
EM-518083
EM-518084
EM-518085

Item No.
EM-518087
EM-518088
EM-518089
EM-518090*
EM-518091*
EM-518092
EM-518093
EM-518094
EM-518095
EM-518097
EM-518098
EM-518099
EM-518100
EM-518101
EM-518103
EM-518104
EM-518105
EM-518106
EM-518107
EM-518108
EM-518110
EM-518111
EM-518112
EM-518113
IEM-518114
EM-518115
EM-518116
EM-518117
EM-518119
EM-518120
EM-518121%
EM-518122*
EM-518123
EM-518125
EM-518126
EM-518127
EM-518128
EM-518129
EM-518130
EM-518131
EM-518133
EM-518134
EM-518136
EM-518137
EM-518138

¢ Some exciters are furnished with a snap ring instead of lock nut and washers.

GENERATOR — (Cont'd)

Required per Price

Description Generator each

34”-16 hex. head cap screw with cut washer and jamb nut.... 1 .09
V-belt guard—back .....coviiiieiieeiitcccee et 1 7.21
V-belt  guard—front ...t 1 28.88
VeDEIES ettt eensaseones 3 2.33
Exciter mounting plate ......ocooooieeeeveceeeereee et 1 5.15
54”-11 special stud 525” long with jamb nuts ..........cce..... 4 .38
Ta8” X 8" X 27 eXCIEr KEY vvvreerrreererete et sene s ens 1 A1
EXCIter SHEAVE .cvvcieeevieceieeeeeeecteeeee ettt ses e s enen 1 7.84
Armature slot wedges ...... 1 set 9.16
Armature slot INSUlation ... 1 set 6.80
Field pole complete with coil, cages, pins and shims .............. 6 76.25
Pole SHIMS .ottt see s es e st e sa s eaeneas 6 sets 15
POLE DINS ococereerirtreerietetreeeesertsesseestses sesseseseseesesessssessessensessassesasesens 6 .66
f5” x 7.8” iron rivet with cut washer .......covevvenvvineevnnnn, 12 02
Armature paralleling cOnnNEctions .......cc.ccceeeeeveceecereeceenreeennes e

EXCITER

Required per Price

Description Exciter each

Exciter COMPIete ...ovcoveeveeiiieceeeeirreeeie et rsneas 1 239.00
14”-20 hex. head cap screw 17 10nNg .coccvvervvieeirireeeecrerrennns 3 02
14" pipe plug with slotted head ..o e 4 07
Locknut sheave end .......coiivieenicninncrieieresereeseesaesenes 1 .58
Lockwasher—sheave end .......oooeveiiceeiecorceeeeeeeeseereeneeerneenes 1 15
Ball bearing No. 305 sheave end ........civvvcnecveccccicenenennne 1 433
Gasket sheave end .....coeoevieccecriienceceeee e seere st see 1 Sl
Bearing cap sheave end ... 1 2.16
Drip cover and hold-down screws—sheave end .........coceeu.ne.. 1 8.65
Bearing bracket—sheave end ........ooevieiiiiicveniecenercieereeeens 1 5.78
¥5”-18 hex. head cap screw 1”7 1ong .ococcevevcvnrcncencevcne e 8 03
Set SCIEW, TAN .o esn s s e ter s saaseesane s 1 10
ATMALUTE AN covrriereeereer et s et teeesese et stsssnasssssssssessassssans 1 8.25
Armature complete with coils, fan and shaft ... 1 86.63
Interpole coil with insulation ... 2 8.65
INEEIPOIE ettt b et enea 2 8.65
Pole bolts 34”-16 hex. head cap screw 15” long ......ceeeuneee. 8 .03
Field POIE oottt ettt e s ssstsasaseseen 2 11.50
Field coil with insulation ... 2 7.58
Field frame .ot sssss s eneaeesees s e s s s renssanes 1 101.25
Commutator V-ring SIeeve ..vvinnnienineseeieeee e 1 490
MiCA VTINZ oot eieececeae s seesese st sasassensnnaas 2 401
Commutator V-TiNE .ccceeeeecee e et tessse e eneesassenns 1 3.05
Commutator 10CKNUL covieeeeeeeeecee et ere s 1 1.20
Bearing cap—commutator end .........ccoeennnnnnencnieneneennns 1 1.81
Gasket—commutator end ......ccveivveeiineneceee e 1 83
Drip covers and hold-down screws—commutator end............ 1 set 8.65
Screens and hold-down screws—commutator end .................... 1 set 8.65
Brush holder stud with jamb nut ..., 2 1.74
Ball bearing No. 304—commutator end ........ovvecievnvennee. 1 3.61
Lock washer—commutator end ..o 1 18
Locknut—commutator end ...... 1 1.20
Shaft e e 1 7.58
15”-18 hex. head cap screws 2” 10ng .cieecceivieceeeeeeeceee, 2 03
Clamp scr. and nut 10-24 rd. hd. M.S. cut wash. and hex. nut 1 .10
Brush yoke rocker ..ot ees e nenenen 1 3.61
Bearing bracket—commutator end ......cccccooeviveneeiineeeniee 1 6.85
Carbon brush ... 4 46
Brush holder ...ttt 2 4.33
147-20 hex. hd. cap screw—35§” long with lock washer.......... 2 09
Brush holder Spring ...t et 4 .09
Brush holder finger ...ococvivneiiinnierrece e 4 14
Armature leads No. 10 flexible cable
Terminal BOX coociveieeeniiiicenre ettt sse e sessasssberssonas 1 .50
Field leads No. 12 flexible cable ...cocoevvvivrvierivcrirreneernrenne, - e

Snap rings may

be furnished for 7c¢ each.
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Figure 25
Figure 26
Figure 27
Figure 28
Figure 29
Figure 30
Figure 31
Figure 32
Figure 33
Figure 34
35
36
37
38
39
40
Figure 41
Figure 42
Figure 43
Figure 44
Figure 45
Figure 46
Figure 47
Figure 48
Figure 49
Figure 50

Figure
Figure
Figure
Figure
Figure
Figure

Figure 51
Figure 52

ILLUSTRATIONS

Generator and controls complete.

Generator from shaft extension end.

Generator from drive sheave end—back plates removed.
Load terminal connections.

Generator line unit. .

Terminal box, 220/126 volt, 60 cycle, 1200 RPM connections.
Terminal box, 400/230 volt, 50 cycle, 1000 RPM connections.
Generator circuit breaker and trip unit.
Generator—exploded view.

Rotor—exploded view.

Brush holder assembly.

Field pole, spider and shaft.

Armature core and insulation.

Armature coils and core.

Armature core and connections.

Armature ring and core.

Exciter exploded.

Terminal box parts.

Terminal box, rear view.

Cross leads and cable.

Generator line unit, rear view.

Instrument panel.

Instrument panel in rear of line unit.

Generator circuit breaker and connections.

Generator circuit breaker in rear of line unit.

Exciter rheostat parts.

Voltage regulator.

Voltage regulator parts.
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GENERATOR

Required per Price
Item No. Fig. Description Generator each
EM-518002 38 Armature core with COils ...coinrieneiierscnrneiennn, 1 $741.25
EM-518003 37 Armature core without coils ....ocvvineiiceinenne. 1 308.75
EM-518004~1 40 Armature RiNZ ..o s 1 300.00
EM-518005-1 33  34”-10 lifting eyebolt ....cccovcvmirrirerrecuicrnniserennisesssncsessessnsnns 3 1.88
EM-518006-1 33 Drip cover—coupling end .......vvnvincenirseensssncsnes 1 4.06
EM-518007 33 {%”-18 hex. head cap screw 15” 1oNg covirrisiinsnscssesscssanne 23 02
EM-518008 33  Baffle—coupling end ..ot 1 6.60
EM-518009 38  Armature COIl oo sesessssssesesssestossassanssesssesasasnsnss 72 3.88
EM-518010 34 BIOWED eoireirersierennrsssessssssssassssasssssssssessassssssssanssassesasssscsssssssassessses 2 9.29
EM-518011 34  147-13 hex. head cap screw 314" 12 13
EM-518012 33 347x347x4%4” coupling Key oivenisencniieicisesnissnenne 1 61
FEM-518013 36 SRAft ONLY oo rersesesnesnsseneeenssens etsssssssacesssssrussssasssons 1 61.88
EM-518014 33  1%”-18 machine screw 34” 10Ng .ccceererereneccicanesannenns 19 02
EM-518015-1 33 Guard screen—coupling end .....cccovecriinivesninnnencncnsesssisnecsessaenis 1 7.20
EM-518016 33 Exhaust screen—coupling end ........coccccveveveenrccncrnsenreaseennresesnene 2 4.38
EM-518017 Rotor spider with shaft 1 61.88
EM-518018 36 54"x54”x1034” rotor key 1 69
EM-518019 33  Exhaust SCTCEM CENLET .......coevrvrmermroresesmnsersessssesssmsisesssssssssssssssas 2 3.61
EM-518020 33 BOttOM SCIEEM ..ouoiceeerieereenssrsssssssssssersssssescssmssensssucssssesssaasassssensss 1 7.23
EM-518021 40 34"X3V4” COTE DIM corverrerrecrseraeeserercresssnsesssessessssisssssassossssusesassassess 2 .18
EM-518022 33  Rotor complete with Shaft .....ccooveriimcrnercsinseseisnssnscssrsessssenes 850.00
EM-518024 33  Exhaust screen—sheave €nd ......ccccerrvcccinerenesrcesiseniessennens 2 4.38
EM-518025 34  Field leads—No. 10 flex. cable .....cccvveerrvrerneeerevrnenmssneesesrsesenss 2 .80
EM-518026 33 Field lead clip AM-2 ....oovorreereecreseeensesensesesessssssesesessassnsssns 1 15
EM-518027 33  14”7-20 RH machine screw 1” long 5 .02
EM-518028 Field lead lug—35 amp. SOIder tyDPe ...ceveemiererveeerersreesennenes 4 16
EM-518029 34 10-24 RH machine screw 34” long with hex. nut........cccccuune.. 2 02
EM-518030 35  Carbon DrUShes ... neinssessssssserssssessssssasssserssasssssasass 4 48
EM-518031 35 Brush holder complete with SPring ....c..evicnninineiinne 2 .79
EM-518033 35 10-32 RH machine screw 34" 1ong ...cceevveernnennsnressssenas 2 02
EM-518034 34 Brush holder stud with jamb nut .....ecvcievnveecennene, 1 113
EM-518035 35  Field lead SUPPOTt .....ccccccvcecerieeverrieraressssssersassessssssssesnsssnsssesnns 2 04
EM-518036 35 10-32 RH machine screws 15” long 2 02
EM-518038 33-39 Armature leads—4 laminations .0317X134” ..vvevrrvenrerenenene 10 1.24
EM-518039 33  Baffle—sheave end .....ecerieencieiessesssesesnssssssssssssons 1 6.69
EM-518040 34 DAMPEr DALS icccveeeervinensrinaresenssssessensasessersssssssssssssasoasssasosssssen 42 51
EM-518041 34 Cage end ring SEZMENLS .....cccocveevererrerrereresessersessssessssessssaeseseseses 12 1.65
EM-518042 Collector ring assembly complete 1 20.13
EM-518043 34  f5”-18 socket head set SCrew 34” 10NZ ..vrvrnrrrerererensrererseseess 2 .10
EM-518044 Collector ring SIEEVE .ccocrceieeriicieenercrstssssseseesssssssesssesessnssesses 1 6.79
EM-518045 34 COllECLOr TINE ovvecreeerrerinennrnstsrse s isessssessssessesssssssesastsssssasssses 2 8.66
EM-518046 34 14”-20 filister head machine screws 34” 10ng ..cocccvcverrrrecerenns 6 02
EM-518047-1 33 Bearing bracket ....ccoueviceivenriesinenen. w1 49.25
EM-518048 33 4”-11 hex. head cap screw 134” IoNg .vcvcerercrnerenecrensmsasersnaes 6 .10
EM-518049 33 14” pipe and plug for greasing ......eeccecneresnssssssnesssessens 1 09
EM-518050 33 14” pipe and plug for grease drain .... 1 .09
EM-518052 33 34”-16 hex. head cap screw 34” 1ong .....cvvevrenenne 6 .03
EM-518053 34  Ball bearing ....cccevrrreeecnrerernnneens 1 8.25
EM-518054 34 Bearing hOUSINE CAP .cocccvevsicenircss s ssesssssessessssssensnes 1 12.38
EM-518056 34 Housing cap screws 34”-16 hex. head cap screw 1” long........ 15 04
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GENERATOR — (Cont'd)

Required per Price

Item No. Fig. Description . Generator each
EM-518057 34 Bearing hOUSINE ..coeecernernemseeaseeeceseesesesemstaerssessissssassnssensssenss 1 $185%
EM-518058 33 147-13 hex. head cap screw 134” 10ng ....coorvmciivccncnininiinns 4 07
EM-518059 34 SREAVE SPACET .ecvveceerrersresrrersesssessrensasssasesessssesssssesessassasensasessassessnss 1 5.44
EM-518060 33 157-13 flat head cap screw 134” 1ong .ccvevnrrrnnsresninsceinssennns 1 14
EM-518061 33 Retaining WAaSHET ...cccccicceicinininrneecsesie s ssssssssssesssnsessessssssinse 1 223
EM-518062 33 38”x34”x178” drive sheave Key ...ccoocmeeneinencciinscicensinnns 1 13
EM-518063 37 Lashing TINEZ et sssssassssssssnsnes 20
EM-518064 33 DIiVE SHEAVE ccrvieeecercrcreenreteetrsssesss e ssssssssssssssssssssessssssssssssssenes 1 20.63
EM-518065 33 £5”-18 wing nut 1 .03
EM-518066 33 Hand hole cover 1 5.56
EM-518069 34  34”-16 hex. head cap screw without washer and jamb nut.... 09
EM-518072 33 V-belts .ereerneee. reereeteres s er st re er st saaes 3 2.33
EM-518073-1 33 Exciter mounting plate ..coceooeervermrensenenescnsrnnesenssereesenessassacees 1 5.15
EM-518074 33 54”-11 special stud 515” long with jamb nuts.......ceceveecvreennee. 4 .38
EM-518075 41 FB7XTE"X2" eXCIET KEY eoovvrvereiecsteereesesseetsessetsesssssestssssassssassoses 1 11
EM-518076 33 14" Allen head set screw—34" 10Ng ....cccovvvrrvvrrennn. e 1 08
EM-518077 33  Exciter sheave eeteesteaessesn sttt te s s s e s anbensaserarsreten 1 7.84
EM-518078 38  Armature slot WedZES ...ccccveeerevrrreenennrernteinseressere e seasenesssassenes 1 set 9.16
EM-518079 37  Armature slot INSUlAtioN .......ccceeervecvernerrre s esnsaeseens 1 set 6.80
EM-518081 36 Field pole complete with coil, cages, pins and shims.............. 6 76.25
EM-518082 36 POle ShIMS ettt senstss st s serers et sesorssssasssenssens 6 sets 15
EM-518083 36 POLE DINS .evrereererrirnrerererenssensssessssssrassnesssesnassssesssssssssassasessusssssssssvansass 6 66
EM-518084 34 f5”x7.8” iron rivet with cut washer ......eireveinceens 12 02
EM-518085 39 Armature paralleling connections ........veccererereesons 3.63
* EM-518201 33 FB”%34” H. H. CAD SCTEW oovvrreccrrererrevennene s s ssssessssassenssones 9 .23
EM-518202 33 F5"%34” oval head SCIEW .cocceereeecirerceeieeeeenseseresesesesesennes 109 1.36
EM-518203 33 34”X34” H. H. CAD SCIEW oecevecreeerrrrereeseeresesseresesnsssnsesessssssssssrns 14 38
EM-518204 33 GUATA SCTEEIN ..wecveeeeeeceeeerersnrieeneeresnsess s essbssessssesosssassssomassnon 1 9.63
EM-518205 33 LoWer rear COVET PIAte ....ccverevreeeivverieseesieeseresesnssseeseescnsesens 1 .86
EM-518206 33 UDPper rear COVEr PIAte .....ococvivivieeeiirieeiesrens s sesesssssessenes 1 2.75
EM-518207 33  Exciter sheave covers—next t0 TiNg .......cooivrivereesversenennns 1 2.75
EM-518208 33 Exciter sheave covers—lower half ........ccoovivivevvevencnnes 1 2.75
EM-518209 33  Exciter sheave covers—upper half .........cooeoimvvneneveevennnee 1 2.50
EM-518210 33 ADNgle Iron DIace ... esscssersesssenssssssesessssssnns 2 75
EXCITER

Required per Price

Item No. Fig. Description Exciter each
EM-518087-1 33 EXCiter COMPIELE ....ccoverieireeerirrectenreetesereseenseneesersssssssssesesensssanns 1 232.50
EM-518088 41  14”-20 hex. head cap screw 17 1008 ..vvvccevnnncrnnsrcerennnnnne 3 02
EM-518089 41 14” pipe plug with slotted head ......ccveieevneieriveneneennans 4 07
EM-518092 41 Ball bearing No. 305 sheave end .....ccceveevevrcrrernreceererernererenns 1 4.33
EM-518093 41  Gasket sheave end ... 1 S1
EM-518094 41 Bearing cap sheave end .......ovcreveecceereineseseeeseesesnssenes 1 2.16
EM-518095 41 Drip cover and hold-down screws—sheave end........ccveuneee 1 8.65
EM-518097 41 Bearing bracket—sheave end .......oiennineeeeneninensessenens 1 5.78
EM-518098 41  %”-18 hex. head cap screw 17 10ng ...ocueevcevveecniniiesscenees 8 .03
EM-518100 1 FAN ettt e sarsse b rass st ss st st asta bt sam e sesnnots 1 8.25
EM-518101 41  Armature complete with coils, fan and shaft ... 1 86.63
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EXCITER — (Cont'd)
Required per Price
Item No. Fig. Description Exciter each
EM-518103 41 Interpole coil with InSUlation .......eeiiinsenissessenes 2 $ 865
EM-518104 41 TALEIPOIE  woverceecrceseessessreessssssssssssssssssssssessessasseestasseseusinssssssassasessenss 2 8.65
EM-518105 41 Pole bolts 34”-16 hex. head cap screw %5” 10ng .ccoiereirrinnne 8 03
EM-518106 41 Field POIE icevicrrrrieecercnrisenesensensesesessasssssosssacss 2 11.50
EM-518107 41  Field coil with inSulation ... 2 7.58
EM-518108 41 Field fTAMe .oeieieceererinessesssesessssansassssssssressssstanssensastesssrssssans 1 101.25
EM-518110 41 Commutator V-ring SIEEVE .....ccveceencnineinienserincssnenes 1 490
EM-518111 41 MiCh V-TINE oeririereeenernssesssnsesnesessscssssessassssssseasinsssssessnsessasesssens 2 4.01
EM-518112 41  Commutator V-TiNE ...ccoecevmmrninsneersiersessssssessssssssessessassossassess 1 3.05
EM-518113 41  Commutator 10CKNUL .....ceeeeeiireerreereceresnreereseeresssrssessessassssasaes 1 1.20
EM-518114 41 Bearing cap—commutator end ........ecceeerenneeneesesiessisioneseans 1.81
EM-518115 41 Gasket—commutator end .........cceoeevnernnesciensenseseresesesssnenes 83
EM-518116 41  Drip covers—commutator end ........ecceceeeseercercesessaseesenseseseans 8.65
EM-518117 41  Screens—commutator end .........occcecccnieninnneesenssensnens 8.65
EM-518118 41 Commutator bars and mica insulating segments .05
EM-518119 41 Brush holder stud with jamb DUt ...coeeeerevvreereeceerenseereeenens 1.74
EM-518120 41 Ball bearing No. 304—commutator end .......cernrncenesnees 361
EM-518123 41 Shaft et stsstssnsre ssnsasaarassonss 7.58
EM-518125 41  5”-18 hex. head cap screw 2” 10NZ .coverercnererenenerennescsnseenans .03
EM-518126 41 Clamp scr. & nut 10-24 rd. hd. M S. cut washer & hex. nut 1 .10
EM-518127 4]  Brush yoke TOCKET ....cccviviverrereiornienesennssessessssssesensssusessssaseennas 1 3.61
EM-518128 41 Bearing bracket—commutator end ................ 1 6.85
EM-518129 41 Carbon Brush ettt snen e et sesenenenas 4 .46
EM-518130 41  Brush holder .....ivvvneiinreernrerenenns 2 4.33
EM-518131 41 14”-20 hex. rd. cap screw—354” long with lock washer ........ 2 .09
EM-518132 41 15" hex. head SCrew——34" 10NE ...ccccovevireieerrierrrereerressssesnesesnes 02
EM-518133 41  Brush holder SPring ....eeeccceeeeeceerenessesessseressssssssesesesesssesees 4 09
EM-518134 41 Brush holder fINGEr ..o seesessssesseenne 4 14
EM-518136 41 Armature leads No. 10 flexible cable .....ccccrerermrenrrrrerereerenns
EM-518138 41 Field leads No. 12 flexible cable ......ccoceiveeeernerieeverreresrrencrenee
EM-518139  33-41 Flexible conduit and attachments .........ccccoomrrineieererisneeninens 1 4.38
EM-518140 Terminal bolt 6—32X14 IN. ccrerecvcrreeerrictenr s essssssssrerenesas 2 02
TERMINAL BOX
Manufacturer Required per Price
Item No. Fig. Description and Cat. No. Unit each
EM-25607 42-43 Current transformer (See instru-
) ment panel SPares) ...ccecsmnees e we veees
EM-25608 43 Potential transformer (See volt-
age regulator Spares) ...oeecmee il e eveee
EM-25616  42-43 Current transformer (See volt-
age regulator SpPares) ....eeeee  ee et e
EM-25690-1 42-43 Terminal stud, 14”-13x5”. 6 hex.
nuts, 6 brass washers, 1 lock
WASHET oocuvierererereeninetesssssseseassnsanes Std. 9 $ 0.38
EM-25691-1 42-43 Terminal studs, 14”-20x3”, 3 nuts,
1 lock nut, 7 brass washers, 3
lock washers .....cvcemevencsennnenees Std. 6 .19
EM-25692 42  Connecting links—large %”x115"
D S U S EM 6 .18
EM-25693 42 Connecting links—small 5”x34”
X247 otererierresssssesssesenssessssesesessnssesasens EM 2 .10
EM-25700-1 33 Terminal box complete ........ccoemnn. 1 208.75
EM-25702  42-43 14”-20x2 RHMS, (Neutral) 8
brass washers, 1 lock washer and
2 heX. NULS corveecrceresensenssnsessssesesesses Std. 1 25
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Item No.

EM-25703
EM-25704-1
EM-25705-1

EM-25705-2

EM-25706-1
EM-25707-1

EM-25708-1
EM-25709

EM-25714-1
EM-25714-2
EM-25714-3
EM-25714-4
EM-25714-5
EM-25714-6
EM-25716

EM-25717-1
EM-25718-1

EM-25719

EM-25721
EM-25722
EM-25723

EM-25724
EM-25725
EM-25727
EM-25728

EM-25729
EM-25761
EM-25762

EM-25763
EM-25764
EM-25765

Item No.
EM-25600-1

EM-25670-1
EM-25671-1

EM-25714-3
EM-25770

Fig.
42

43
42-43

42-43

42-43
42-43

42-43
42-43

43
43
43
43
43
43
43

42—43

42-43
42-43
43

Fig.
51

33
32

45
50

TERMINAL BOX — (Cont#'d)

Description

Terminal block, 8 point....cce.ecceene -
Frame ....ocoicicvninnonsesnsnsens
347-16x234” HHCS, 1 brass
washer, (3 brass washers on top
left corner for ground connec-
tion) 1 shake proof washer and
hex nut
34”-16x134” HHCS, 1 washer, 1
shake proof washer "and hex. nut
Ebony asbestos panel .....cccecueinne
f5”-18x1” HHCS, lock washer
and hex. nut
147-20x1Y%4” RHMS, 2 washers,
shake proof washer and hex. nut
147-13x134” HHCS, 2 brass
washers, 2 lock nuts and hex. nut
Top cover
End plates
Rear plate
Link panel cover ...
Current transformer cover............
Tool compartment COVEr ...
Mounting clamp—current trans-
former
Bus bar (Line 2) ...ccicisnecsennes
No. 8-32x1” RHMS 2 washers,
lock washer and hex NUL.ccrvrrnensne
84”-18x2” HHCS, 2 washers, 2
lock washers and 2 hex. nuts........
Resistor, 4000 ohms, 50 watts....
Resistor, 2500 ohms, 25 watts....
Resistor mtg. clips, and No. 6-20
14” self tapping screws..........
Resistor cover plate ......cceoeneees
No. 6-32x14” self tapping screw
Name plate—“Link Arrangement”
No. 10-24x14” RHMS, lock wash-
er and hex. nut
Micarta washers {‘g"x%" ..............
Jumper, line 3
34”-16x134” HHCS, 2 washers,
lock washer and hex. nut.......
Bus bar, line 0 ..cccvvvicrcinicnnannee
Bus bar, 1, 2 and 3.......cccevevvenrccrran
Potential transformer mtd. plate..

..................................

Manufacturer Required per Price
and Cat. No. nit each
CH No. 80-434-12 1 $ 263
EM 1 38.75
Std. 2 12
Std. 2 05
EM 1 2.30
Std. 4 05
Std. 2 05
Std. 4 07
EM 1 240
EM 2 4.00
EM 1 275
EM 1 1.00
EM 1 1.15
EM 1 1.00
EM 3 07
EM 1 225
Std. 2 05
Std. 4 10
Ohmite No. 0410 1 1.20
Ohmite No. 0208 1 85
EM & Std. 4 05
EM 1 75
Std. 2 02
EM 1 38
Std. 2 .05
EM 2 05
EM 1 A3
Std. 2 05
EM 1 95
EM 3 63
EM 1 1.00

GENERATOR LINE UNIT

Description

“Synchrostat” Voltage Regulator
(See Spare Parts—Voltage Reg-
ulator, Page 324) ....ccovvvevevecnienens
Generator line unit complete........
Generator circuit breaker (See
Spare Parts—Breaker and Con-
nections, Page 325)

End cover plates ...cceveccvccennecnne
Exciter rheostat (See Spare
Parts—Exciter Rheostat, Page

326)

..................................................

Google

Manufacturer Required per Price

and Cat. No. Unit each
EM 1 .
EM 1
EM 1 312.50
EM 2 2.00
EM 1 I
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Item No.
EM-25800

EM-25851
EM-25852
EM-25853
EM-25854
EM-25855
EM-25856

EM-25857
EM-25858

EM-25861
EM-25862
EM-25863
EM-25864
EM-25865
EM-25866

EM-25867
EM-25868

EM-25870

Item No.
EM-25600-1

EM-25601-1
EM-25602

EM-25605-1
EM-25606-1
EM-25608
EM-25612-1
EM-25615
EM-25616
EM-25617-1
EM-25618-1
EM-25622
EM-25623
EM-25625
EM-25627
EM-25628

EM- 25630—1

Fig.

45
45
45
45
45

45
45

45
45
45
45

45
45

45

Fig.

51

52
52

52
52
43
52
42

52
52

52

(JU

GENERATOR LINE UNIT — (Cont'd)

Manufacturer Required per Price

Description and Cat. No.
Instrument panel (See Spare
Parts Instrument Panel, Page
326) e EM
Back cover plate .iisnisneerenss EM
Top cover Plate ....ooevsmmuccrusicsencans EM
Cover plate — Generator circuit
breaker compartment .........ccocerenee EM
Cover plate — Regulator and
Rheostat compartments .........co.e. EM
Cover plate — Load connection
compartment EM
Mounting plate—Engine instru-
ments EM
Load cable insulating strip........... EM
14”7-20x34” RHMS, 1 washer,
lock washer and hex. nut......ceeeens Std.
Load cable entrance cover......... EM
Exciter conduit mounting plate.... EM
14”-20x34” HHCS, 1 washer, 1
shake-proof washer and hex. nut Std.
Panel light conduit mounting plt. EM
Terminal block, 12 points ....cces CH No. 80-434-14
No. 8-32x114” HRMS, shake-
proof washer and hex. nut......... Std.
Tubing, impregnated paper .......... EM
Mounting clamps and 1” self tap-
ping screw EM
Frame .....cvvvnrnennesccnennssssnsssnnas EM
VOLTAGE REGULATOR
Description and Cat. No. Regulator
“Synchrostat” Voltage Regula-
tOr COMPIELE overiervcenenecvesesssnnncssssnes EM
Regulator relay including coil...... EM
Polarity reversing switch ............ Hayden Mfg. Co.
(Spec.)
Spark condenser, 0.01 MFD, 1000
VOItS  eeereevenenee. Solar Type XQ
Anti-Hunt calibrating resistor 500
ohms, 50 Watts ......cecveeermiverereernennns Ohmite No. 0569
Potential transform. 400/120/218 .
volts (Mtd. on term. box)....cc.e Franklin No. 17099A
Cross current compensation rheo- .
stat 13 ohms, 100 watts.....ccccecrereus Hardwick & Hindle
Vibrating reed and contacts (Reg-

ulator CoNtacts) ...cnecereevescesnecsees

4243 Cross current compensation cur-

rent transformer, 800/5 amperes
(mtd. in terminal box) .....c..ee
Damping transformer ......ccveenune.
Shunt field dividohm, 750 ohms,
50 WaLtS .overeererrevcnnensrerseneecsensserersens
Regulator switch (HAND-
AUTO) ... .

Lock washer ......ovveverneercenensees
6-32x14” self tapping screw........
Terminal block ......ccoveeeirvernrcnsnenees
6-32x34” RHMS hex. nut and
lock washer ...
Regulator frame ......cocoeenneenne

gle

Unit

L ol Y =Y Y e = Yy

-

each

1.45

05
15

15
45.00

Manufacturer Required per Price

EM

EM
Franklin No. A-16142A
Ohmite No. 0570

Cutler Hammer
No. 8381
Shake Proof No. 1228
Std.
H. G. Jones No. 9-12

Std.
EM

L T T

(R

Pk L ek b

-

each

$205.55
16.88

9.19
94
1.05
12.50
4.58
438
32.00
3.10
1.67
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Item No. Fig.

EM-25630-2 52
EM-25633 52

EM-25634 52
EM-25637 52

EM-25640-1 52

EM-25641 52
EM-25642-1 51
EM-25643 52
EM-25644-1 52
EM-25045-1 52
EM-25647-1 51
EM-25648 31
EM-25649 52
EM-25651 52
EM-25652 52

EM-25653 52
EM-25654 51

Item No. Fig.

EM-25671-1 48

EM-25672-A 32
EM-25672-1B 32
EM-25674 48
EM-25695 32
EM-25696 32
EM-25697 32
EM-25698 32
EM-25730 48
EM-25731 48

EM-25732 48
EM-25733 48
EM-25735 48
EM-25736 48
EM-25737 48
EM-25738 48
EM-25739 48
EM-25740 48
EM-25742 49
EM-25743 48
EM-25744 48
EM-25745 48

EM-25746 48
EM-25747 49

Google

VOLTAGE REGULATOR — (Cont#'d)

Manufacturer Required per Price

Description and Cat. No. Regulator

Sub assembly frame ......ccocverenenes EM 1
8-32x14” RHMS, hex. nut and

lock washer Std. 2
Micarta insulating Strip.....us EM 1
6-32x15” RHMS, hex. nut, wash-

er and lock washer ......iiiesnnnin Std. 4
2 No. 8-32 hex. nuts and 1 shake-

proof washer Std. 3
Voltage adjusting knob ......ccou.. Dayton No. 119 1
Nameplate—connection diagram.. EM 1
Micarta insulating strip ... EM 1
Knob-cross-current rheostat ........ Ohmite No. 120 1
Nameplate-cross-current rheostat 1
Regulator face plate ......ccecoererruens EM 1
Nameplate—voltage regulator EM 1
Blinder disc .. . EM 1
147-20x34” RHMS ..o Std. 4
No. 12 HH nut and shakeproof

washer Std. 4
Locknut Std. 1
14”-20x1” bevel head MS and

fibre Washer ......cccceninniene Std. 2

BREAKER AND CONNECTIONS

each

$3.90

04
03

Manufacturer Required per Price

Description and Cat. No.

Generator circuit breaker 600 -

volts, 350 amperes, 3 pole......cccvuens ITE No. ET-1882
Trip unit, 175 amperes ......c.coeceens ITE No. ET-2468
Trip unit, 500 amperes ......cuene ITE No. ET-2590
Connecting lugs ...coeevecniereccsencinnne Burndy No. QA-34
Breaker COVEr .....ovevevnnssossassnes ITE No. 98501-A
347-16 HH nut and cup washer.. Std.
3%7-16x1” FHMS .....vereeeererene Std.
347-16x34" FHMS .cvcreceenennnes Std.
Breaker terminals—load side........ EM
Breaker terminals—Gen. side, line

| RO . EM
Breaker terminals—Gen. side, line

2 ettt et s s e ensaen EM
Breaker terminals—Gen. side, line

B et st s sare et rsaseenen EM

Bus bar, line 1 cevevceeercerenenns EM

Bus bar, line 2 ...eeereeeeeeseseenns EM

Bus bar, line 3 ....coveerrerrerenenrennns EM

Bus bar, 1ine 0 ....ovveeenivsensenss EM

34”-16x114” HHCS, 2 brass
washers, shake proof washer and

heX. NUE .occievererenenessaseneecetcacncaensaene Std.
147-20x115” HHCS, 2 washers,
shake proof washer and hex. nut . Std.
Ebony asbestos mtd. plate bus
bar mtd. ....cceceneenecnencerennmenneesesiens EM
f5”’-18x2” RHMS, 1 shakeproof
washer and hex. nut .....ccovvenvnnnae Std.
Micarta insulating washer 34”x
D ettt s enaeasaos EM
Micarta insulating strips ............. EM
147-13%x314” Studs eeveeevererenneeesesnnns Std.
Ebony asbestos mtg, plate—term-
inal l«lgs ............................................ EM

Unit

1
1
1
4
1
6
6
1
3
1
1
1
1
1
1
1

14

AN A = b

p—t

each

$300.00
83.75
83.75
40
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BREAKER AND CONNECTIONS — (Cont'd]}
Manufacturer Required per Price
Item No. Fig. Description and Cat. No. Unit each
EM-25748 49  34”-16x2" HHCS, shake proof
washer and hex. nut .....cveencee EM 4 $0.05
EM-25749 49  147-20x114” HHCS, shake proof
washer and hex., nut ......ceeeeneee EM 2 05
EM-25751 44 Cross lead, line 1 ....ocveveeveceennnenne EM 1 1.38
EM-25752 44 Cross lead, line 2 .....coveevvereeererennne EM 1 1.57
EM-25753 44  Cross lead, line 3 ..eeecveencnenn EM 1 1.77
EM-25754 44 Cross lead, line 0 ....ccccooevneivrrrennes EM 1 1.20
EM-25755 44  Cross cable .ccevecinenreereerecennens EM 1 2.65
EXCITER RHEOSTAT
A Manufacturer Required per Price
Item No. Fig. Description and Cat. No. Unit each
EM-25770 50 Exciter rheostat complete ............ CH No. 11111D-7 1 $ 23.15
EM-25771 50 Rheostat resistor plate and en-
ClOSUTE aeetierecereereereeenrieeeesesasnsesannens CH 1 17.50
EM-25772 50  Drive rod .o EM 1 .88
EM-25773 50 Rheostat handle .......ccoovreeenecrunens CH No. 10410-H-101A 1 1.50
EM-25774 50 Fibre coupling ... CH 1 .35
EM-25775 50 Thrust washer .......... CH 1 15
EM-25776 50 Guide and mtd. plate ......ccevenenene CH 1 20
EM-25777 50 Escutcheon plate ......ceoevevvrervunens CH 1 24
EM-25781 50 Name plate .....evvrvrvererererensrseenns EM 1 .19
EM-25782 50 14" long self tapping screw ... Std. 2 02
EM-25783 50 No. 8-32x34” RHMS, lock wash-
er and hex. nut ......ceeeeeveneeennnennee Std. 2 03
EM-25784 50 Micarta spacers 14”x2” ...oevrens EM 3 .08
EM-25785 50 147-20x3” HHMS, washer, lock
washer and hex. nut .......coeennee 3 07
EM-25786 50 Connecting lugs, No. 6-22x15”
RHCS, 2 brass washers, shake
proof washer and hex. nut ............ Std. 2 12
INSTRUMENT PANEL
Manufacturer Required per Price
Item No. Fig. Description and Cat. No. Unit each
EM-25603 46 Rubber mountings ... Lord No. 150P-6 2 $ 029
EM-25607 42-43 Current transformer for am-
meters 500/5 (Mounted on term-
inal DOX) oecevrvererereeseeseeneeeseeeesencens EM 3 3.13
EM-25800 46 Instrument panel complete ............ EM 1 393.75
EM-25801 46  AC voltmeter .....veeverereveresseens WX No. HA 931786 1 43.15
EM-25802 46  Voltmeter switch ...cccvervnciiincanas Roller-Smith
No. 40373 1 24.50
EM-25803 46  AC ammeter ....eeevcsecseniinns WX No. HA 931763 1 36.50
EM-25804 46 Ammeter switch ....ccccceveenieinnas Roller-Smith
No. 29103 1 21.50
EM-25806 46  Frequency meter, 115 volts ......... Frahm (Special) 1 4525
EM-25807 46  Total hour meter ... Cramer No. RT-24 1 135.00
EM-25808 46  Panel light bulb, 12 volt DC,
single CONtACt ...oecvevereeeerresesrerenns Tung-sol 2 23
EM-25809 46  Panel light socket Ford No. A 13705A 2 1.00
EM-25810 46  Panel light cover ... EM 2 .25
EM-25811 46  Panel light switch ..... - H & H No. 872IN 1 90
EM-25812 46  Synchronizing lamp ......cecceeeenee G. E. No. 1DS-14 2 20
EM-25813 46  Synchronizing lamp switch .......... Cutler Hammer
No. 8342 1 1.75
EM-25815 46  Potential transformer 460/115 V. Franklin No. 18168A 1 5.30
EM-25816 46  Terminal block, 12 point ............ Penn Union 1 295
EM-25817 46  Synchronizing lamp socket .......... GE No. 49 x 866 2 .75
EM-25818 40 Frame ...vreenncrennneneesesessssenes EM 1 18.25
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Item No.

EM-25819
EM-25821

EM-25822

EM-25823
EM-25824

EM-25825
EM-25826

EM-25827

Fig.

46
46

46

47
47

47
47

47

INSTRUMENT PANEL — (Cont'd)

Manufacturer
and Cat. No.

Lord No. 150P-10
Std.
Std.

Description

Rubber mountings—top & bottom
6-32x1” RHMS, hex. nut and
shakeproof washer .......coeeverevennee
14”-20x2" RHMS, 2 hex. nuts, 2
washers and 1 shakeproof washer
Upper mounting bar .....ccceveeeencens
147-20x34” HHMS, lock washer
and hex. Nut ...oeeeevecvneversensenens
Panel support ..
147-20x34” FHMS, lock washer
and hex. NUt ...cccvenrevereerernevenennens
Panel support .......cecoveeereneeenes

Google

EM

Std.
EM

Std.

EM

Required per Price

Unit

4
24

4
1
6
1

-t

each

$0.30
02

05
.50

05
33

.05
33
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