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INTRODUCTION 

Tbis manual contains information for proper maintenance, 
servicing and overhaul of MJA, MJB, and MJC series 
electric generating plants. It doesn't include installation 
and operation instructions. Unless otherwise stated, these 
instructions apply to all standard plants of the MJA, MJB, 
and MJC series. Some details may not apply to special 
models with modification specified by the purchaser. How­

/'i. 
ever, by using the instructions and recommendations given 
in tbis manual as a general guide" the MJA, MJB, or MJC 
generating plant can be properly maintained and repaired. 

You will, of course, be using tbis manual primarily for 
reference when servicing MJA, MJB, and MJe generat­
ing plants. Tbis is what it was designed for. But, inaddi­
tion, ONAN recommends that you study the whole manual. 
It will help to acquaint you with the plants you'll be work­
ing on and save time later on in servicing. 

,If possible, use a parts catalog with the service man:ual. 
The parts catalog will give you a good picture of assembly 
and disassembly and help identify plant components. Since 
the fir st and most important part of repair work is correct 
diagnosis of the trouble, trouble-shooting charts are in­
cludedtbroughout tbis manual to aid diagnosis. Because of 
the variety of engines, generators, and controls discussed 
in tbis manual, some sections don't apply to all models. If 

. a section or paraf'.'aph applies only to certain models, tbis 
is statedat the bf j.nningof the section. Check tbis before 

t"l beginning repair ­

,) 

Throughout 
./ 

this manual, the flywheel en4 of the engine will 
be called the "Front" and the fuelpump'side designated the 
"Left Side" . 



.~ IONAN'MODElNUMBERING -SYSTEM' 
YYPICAlMODEl: SMJB.1R/96B 

MOOU- "SMJB~l R /968 
TiTTiT~ 

S.EENOTE- 1 2 3 4567 


NOTE 

1 - Plant Capacity in Kilowatts -For Example.: 3 -3KW 
30.5 -3. 5KW 
5 - 5EW ;-:;., 

2 -Plant Ser ies 

3 - 60 Cycle Electrical .output No. of 
Code Volts Phase Wires 

1 120 1 2 

2 240 1 2 

3-* 120/240 1 3 

4 120/2.08 1 3 

~5 240 3 3 

5D (delta) 120/240 3 4 


50 added to code designates 50 cycle i.e. 1 becomes 51. 

4-Type ·of Starting-R- RemoteE -Electric M- Manual 

'S - Diagonal Line - Separates Basic Model from Specification Number 
and Letter. 

6 -Specification Number - Denotes Customer Requested Deviations 
from Standard Model. 

'1-Specifica'tif)fl Letter - Advances .with ONANchanges. 

* -,5M:JB -- Some models have generators reconnectib1e for either 
code 1, 2, or 3; these models are designated 3C. 

- '705 MJB & MJC --AlICode .3 models are reconnectible for either 
code 1, .2, or 3, See the plant operators manual 

V"'''.ALN..J.h J:!.A\;;!lJ:!:<.J'tW :Ut1.DlV J.)U\,\,;rJ:tAlVl 

Used on705MJB Spec A and Spec B. 
625C292 I02.5XINI, 

--·~F!E:A.CT"F{~S'7 - ---- --1 
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06SX Spec B Static Exciter Wiring Diagram 
in Pictorial (With residual reset switch) 
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4: INDEX 

SUBJECT 

Ai? Silencer 
Anti-Flicker Point Set 
Armature, Generator 
Automatic Choke 
Back Pressure, Exhaust 
Batteries 
Battery Charging 

Rev. Armature Models 
Rev. Field Models 

Battery Charging Rectifier 
(Revolving Field) 

Battery Charging Resistor 
(Revolving Field) 

Battery Polarity (Rev. Field) 
Bearings, Camshaft 
Bearings, Connecting Rod 
Bearings, Main 
Break-In Period 
Breather Valve 
Camshaft 

Bearings 

Center Pin 

Gear 


Carburetor, Gasoline 
Centrifugal Switch 

(Start-Disco,nnect) 
Choke, Electric 
Compression Rings 
Connecting Rod 
Connecting Rod Bearing 
Control System 
Cooling 
Crankcase 
Crankcase Breather 
Crankshaft 

Bearings 

Gear 

Removal 


Cylinders 
Cylinder He.ad 
Distributor 
Electric Starting 
Emergency Relay 

Exciter Cranking 
ExballS~ Back Pressure 
Flyballs 
Flyball Governor 

SECTION 

3.2.6 
5.1. 4 
5 
3.2.4 
3.2.7 
3.6 

6.2.2 
6.3.2 
6.3.2.1 

6.-3.2.2 

6.3.2 
3.9.4.4 
3.8.7 
3.9.5.4 
3.8.9 
3.5.7 
3.9.4 
3.9.4.4 
3.9.3 
3.9.4.3 
3.2.5 
6.3.1.3& 
3.3 
3.2.4 
3.8.5 
3.8.6 
3.8.7 
6 
3.1 
3.9.6 
3.5.7 
3.9.5 
3.9.5.4 
3.9.5 
3.9.5.1 
3.R.2 
3.7 
3.3.4.3 
3.3 
6.2.3.2 & 
6.3.3.4 
5 
3.2.7 
3.9.3 
3.4 & 
3.9.3 

SUBJECT 

Flyball Spacer (see 
camshaft gear) 

Fly.vheel 
Fuel 
Fuel Pump 
Fuel Strainer 
Gasoline Carburetor 
Gear Cover 
Generator Blower 
Generator Brush Rig 
Governor 

Governor Arm 
Governor Cup 
Governor Linkage 
Governor Shaft 
Governor Shaft Bearings 
Governor Spring 
Governor "Thrust Ball Brg. 
Governor Yoke 
Heat Exchanger 
Hi- Temp. Switch 

Ignition Breaker Points 
1 Cylinder 
2 Cylinder 
4 Cylinder 

Ignition Coil 
1 Cylinder 
2 Cylinder 
4 Cylinder 

Ignition Condenser 
1 Cylinder 
2 Cylinder 
4 Cylinder 

Ignition 
Latching 
Low Oil Pressure Switch 

Revolving Armature 
Revolving Field 

Magneciter 

Reactors 
Rectifiers 
Residual Re-Set Switch 

Needle Bearings, Governor 
Shaft 

Oil BY··.:;:'c.]8 Valve 

SECTION 

3.9.1 
3.2.1 
3.2.3 
3.2.2 
3.2.5 
3.9.2 
4 
5 
3.4& 
3.9.3 
3.4 
3.9.3 
3.4 
3.9.2.1 
3.9.2 
3.4 
S.9.2 
3.9.2 
3.1.4 
6.2.3.1 & 
6.3.3.1 

3.3.2 
3.3.3.3 
3.3.4 

3.3.2 
3.3.3.5 
3.3.4.4 

3.3.2 
3.3.3.4 
3.3.4.5 
6.3.1.2 
6.2.3.2 

6.2.3.2 
6.3.3.2 
4.2.3 & 
4.3.3 
4.3.3.1 
4.3.3.2 
4.3.1.1 

3.9.2 
3.5.3 
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SUBJECT 

Oil Control Rings 
Oil Filter 
Oil Grade 
Oil Lines 
Oil PreSSUIe Gauge 
Oil Pump 
Oil Pump Intake Cup 
Oil Seal, Crankshaft Rear 
Oil Seal, Gear Cover 
Oil Seal, Governor Shaft 
Oil Seal, Valve Stem 
Oil System 
Periodic Servicing 
Pistons 

Piston Pin 
Piston Pin Bushing 
Piston Rings 

Place Bolt 

Preventive Maintenance 

Rear Bearing Plate 

Reconnection Block 

Remote Starting 


Revolving Armature 
Revolving Field 

Residual Reset Switch 
Reverse Current Relay 
Revolving Armature Gener­

ator 

Armature 

Ball Bearing 


Brushes 

Commutator 


Field 

Commutator 

Collector Rings 


Resistor (Charge Circuit) 
ReSistor (Emergency CirCuit) 
Revolving Field Generator 

Air Baffle 
Battery Charging Winding 
Brushes 
Bearing 
EXCiter 
Rotor 
Collector Rings 

SECTION 

'3.8.5 
3.5.6 
3.5.1 
3.5.4 
3.5.5 
3.5.2 
3.5 
3.9.5.5 
3.9.2.2 
3.9.2 
3.7.5 
3.5 

2 

3.8.3 
3.8.4 
3.B.6 

3.B,5 

7 

2 

3.9.5 
6.3.2 

6.2 
6.3 
4.3.1.1 
6.2.2.1 

5 

5.3,1 

5.1.2& 

5.3.5 
5.1.1 
5.1. 3 & 
5.3.3 
5.3.2 
5.1.3 
5.1.3 & 
5.3.4 
6.3.3.2 
6.3.3.5 
4 
4.5, 
4.3.2.3 
4.2.1 
4.2.2 
4.2.3 
4.3;2 
4.2.4& 
4.3.2.4 

SUBJECT 

Stator 
Ring Gear 
Rocker Arm 
Rocker Box Cover 
Rocker Box Cover Oil Line 
Run-In Period 
Solenoid Shift Starter 
Spark Plugs 
Start-:-Disconnect Relay 
Start Ignition Relay 
Starting Motor 
Starting System 
Start Solenoid 

Static Exciter (see Magne­
citer) 

Stop Relay 
Thermostat (Coolant) 
Thrust Washer, Camshaft 
Thrust Washer, Crankshaft 
Valves 

Clearance Adjustment 
Guide 
Push Rods 
Seats 
Spring 
Spring Retainer 

Spring Retainer Lock 

Stem Cap 

Stem Oil Seal 

Tappet 
Water Pump 

Wrist Pin 

SECTION 

4.3.2 
3.5.1.1 
3.7.5 
3.5.4 
3.5.4 
3.B.9 
3.6 
3.3.5 
6.2.1.3 
6.3 .. 1.1 
3.6 
3.6 
6.2.1.1& 
6.3.1.4 

6.2.1.2 
3.1.3.1 
3.9.4.5 
3.9.5.6 
3.7.4.1 
3.7.1 
3.7.4.2 
3.7.5 
3.7.4.3 
3.7.4.4 

3.7.3& 

3.7.5 
3,7.3 & 
3.7.5 
3.7.3 & 
3.7.5 
3.7.3& 
3.7.5 
3.7.3 
3.1.3.2 & 
3.1.4.5 
3.8.4 
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7 705MJB CONTROL WIRING DIAGRAM 
(With low oil pressure circuit) 
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5MJBCONTROL WIRING DIAGRAM 
(With low oil pressurecircuit*) 
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2. PERIODIC SERVICE CHART 
Use the following chart as a guide to servicing requirements. Remem­
ber, neglect of routine servicing could cause plant failure when it's 
urgently needed. 

The chart is based on units operating under favorable conditions - pro­
per installation, recommended fuel and oil normal load... If the operat­
ing conditions are unfavorable, adjust the service periods accordingly. 

PERIODIC SERVICE CHART 

SERVICE AFTER EACH CYCLE OF INDICATED 
THESE HSJURS SEE 

ITEMS 8 100 200 500 lOOO 5000 SECTION 

Inspect Plant Generally x 
Check Fuel Supply x 3 2.1 
Check Oil Level x 3.5.1 
Clean Governor Linkilge. I it 3.4.1 
Service Air Cleaner (Silencer) xt 3.2.6 
Change Crankcase Oil "' x 3.5.1 
Clean Crankcase Breather x 3.5.7 
C,ean and Adiust Spark Plugs' x ....­ _3.~ 
Check Breaker Paints x 3.3.2 

3.3.3 
. _. f--.. 3.3.4 

Check Battery Electrolyte 
Level x 

Empty Fuel Sediment Bowl x 3.2.2 
Check Valve .Clearance • I··~
Inspect Generator Brushes x 4.2.1 

5.1.1 
Inspect Water Pump Impeller 3:~ 

(Neoprene) x~ f--.. - 3.1.3.2 
Crean Build-up Relay Contact 
J02SX MagIleciter Onlv) x 4.2 

Replace Oil Filter ~ l( 3.5.6 
Clean Carburetor x 3.2.5 
Clean Rocker Box Oil Line 

Holes -I-. x ..­ _ 3.5.4 
, Clean Combustion Chamber x 3.2.1 

3.7.1 ...­
Grind Valves x 3.7.4 
Clean Generating Plant x 
Complete Reconditioning x 

t Service more often under extreme dust conditions. 
"' li engine is operating in extremely low temperature; for short operating periods; 

with highly lea!=led gaSOline; or in extremes of dUst and dirt, 
100 hours instead of every 200 hours. 

then change oil every 
. . 

.oL Change tlJe filter more often if, because of freezing temperatures or extreme dUst 
conditions, the oil becomes 50 black and dirty the markings on the level indicator 
can't be seen through the Oil. 

• Tighten head bolts and adjust valve clearance after £irst .~O hOurs on anew or 
overhauled engine. 



3,. 'THE ,;ENGI,NE 


The generaHngplants in this manual use a 4·.strokecycle, vertical in.line, valve in h€ad,' 
spark ignition, gasoline fueledengir,ewitha cooling system Di the pre'ssure 'circulatingliquid 
cooled type. 

in au .cases,l..hespeed is governor controlled at 1800 rpm for 60 cps output generating plants. 

same manual'because 01 the 
great similarity between them. Unl"ss otherwise .specified, 
One, twO, and lour.cylinder generating planlsare included in 

instructions and .procedUres 
apply.LD one, two, and four cylinder·engines. 

NOTE: All dimensions,clearances, and wear limits are inclu'ded in Sect 9, 

ENGINE DATA 

Model Series 
Number cylinders (vertical in-line) ....... . 

Displacement {cubic inch} ..........•.. , .. 

Cylinder bore ..•....................•... 

Piston Stroke ....................... , .. . 

RPM {for .60 ~ycle} .............. , ...... . 

Compression ratio 6.5 to 1 for gasoline 


(uel ., ................ ' ............. . 
Exhaust connection (pipe .tapped) ....... , .. . 
SteUite faced exhaust valve (s) .. , , ..... , .. 
Valve ·rotators on intake and exhaust ...... 
Connecting· rod bearings arelri-rnetal 

replaceable ............. " ... ,... .... 
oMain bearings ·are leaded bronze; precision 

type lor replacement {quantoity used) ..... 
Battery ignition .... , ............ , ...... 
Battery voltage lac plant) ... ,.. . ....... 
Battery size (ac plant): 

,705 
MJB ilOMJCIl5MJCISMJ8 

yes 
yes 

yes 

2 

yes 

12-v 


4 
 4 

60 


2
2 

120 
 120 


3-1/4 

60 


3-1/4 3-1/4 
3-5/8 

3-1/4 
3-5/6 


1800 

3-5/8
3-5/8 

1600
1800 
 1800 


yes yes 
1-1/4 

yesyes 
1-1/2 1-1/2 

yes 
1-1/4 

yes 
yes 

yesyes 
yesyes yes 

yesyesyesyes 

3 

yes 


3
2
2 

·yesyes'yes 
12-v12-v 12-v12-v 

two in 
sertes 

two intwo in two in 
series 


105 

.series.series 

165
105
105 
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SAEgroup 1H ....•....... , .......... I two in 

series 


Amp/hr. SAE 20-br (nominal) '" .... . 105 


Water cooled exhaust manifold ., .. , ..... ' 
,Drip pan and rnolded vibration mounts •... , 
'!MaXimuIDr-ecommended power take-_of! £1' 

front 'pulley at any load . , .. .., ... , ... ,. 
Pewer take-oi! limit at rated load .. , .. ; .. 

2 

High temperature cut-on ., ... , ......... . 
'Total cu. fl ..per min. oLair requi1led ., .. . 
Genera.torcooling air (CFM at 180'0 rpm) " 
Combustion air.{CFM,at 1800.rpm) . , ..... . 
Alr cleaner flame arrester .. , ... , . , .• 
Crl1Jk£·rfar .gasolllle fuel ,. 

yes 
yes 

1 

yes 
Starting by exciter cranking .......... , .. . yes 

yesyes_ 'yesStartingl.!y solenoid shift starting mOlar .. . no 
nO nO 


Centr.ifugal Start-Disconnect Swltch .... , .. not 

no •• no 

yes 
,2 

yesnot 
2
2
Batter.y charge rate amperes (normal) .. , .. 2 


5~0-55.0-5· 5-0-5 
-Oil Capacity in U ,S. quarts (refill) , .... , . 2.5 

5-0'-5Charge ammeter scale .,....... . ..... ' 5-0-5 

3 
 6 


Cooling water flow (gallons per minute) , .. 4 

3 
 6 


4 

yes 


4
4
4 

yes yes 

yes yes .yes 

,2 hp 2hp 
1 hp 
2hp 

2hp 
yes 

2hp 

lin 
120 


1'1 

120
180' 

3f>35 

dry 

ele·c· 
drydry 

elec­
tric 

elec­
tric 


8 

tric 

8
8 


-l - ,Centrifugalswitch is used with safety cut-aU buLnot for start-disconnect. 
.• _ Plus l!2quart for new fil~r .i. ­ Beginning with SpecF; •• - Prior to Spec F. 
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TROUBLE-SHOOTING CHART 1, THE ENGINE 


TROUBLE 

Engine will not 
crank 

I 

Engine cranks 
too slowly 

Engine cranks but 
won't start 

Water in fuel. Replace fuel. 

I ­

REMEDYPOSSIBLE CAUSE 

Battery discharged. See Trouble-Shooting 
Chart 7. 

Control circuit defective . See Sect 6. 

Internal seizure. Disassemble engine 
and repair. 

Engine oil too heavy for See Sect 3.5.1 for oil 
operation in low temper- recommendations. 
ature . 

Defective connections be- See Sect 3.6.2. 
tween battery and starter. 

! 

REVOLVING ARMATURE 
GENERA TOR (Exciter 
Cranked) 

Poor brush contact on See Sect 5. 

generator. 


SEPARATE STARTING 
MOTOR MODELS 

Starting motor de- See Trouble -Shooting 
fective. Chart 7. 

Oil in crankcase too See Sect 3.5.1 for oil 
heavy for low temper- recommendations. 
ature. 

Discharged battery. See Trouble-Shooting 
Chart 7. 

Corroded battery con- See Sect 3.6.2. 
nectj Jns or defective 
battery cable. 

Fuel system faulty. 
No fuel in tank. Refill tank. 

Clean filter Sect 3.2.2Filter screen clogged. 
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TROUBLE-SHOOTING CHART 1, THE ENGINE (Cont.) 

TRO BLE POSSIBL A SE RElVIE 
Fuel system faulty (Cont.) 

Engine cranks but No gasoline at carbure-I See Trouble-Shooting 
won't start (Cont.) tor. Chart 3. 
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Defective fuel pump. 

Ignition system faulty. See Trouble -Shooting 
Chart 4. 

Carburetor choked too Check choke adjust-
much. ment Sect 3.2.4. 

Air intake restricted. Clean air cleaner 
Sect 3.2.6. 

Exhaust system clogged. See Sect 3.2.7. 

Poor compression. See Trouble-Shooting 
Chart 8 and Sect 3.7.2 

Poor fuel. Change fuel. 

Wrong timing. Retime. 

Engine flooded. Correct operating pro­
cedures or adjust 
choke. 

Engine hard to Restricted air intake. Clean ail' cleaner 
start Sect 3.2.6. 

Poor fuel. Change fuel. 

Defective ignition sys­
tem. See Trouble-Shooting 

Chart 4. 
Incorrect timing. 

Repair or replace fuel, 
pump - For tests see 
Sect 3.2.3.1. 

Defective fuel pump. 

Poor compression. I 	See Trouble -Shooting 
Chart 8 and Sect 3.7.2 

I 

I 

I 
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TROUBLE-SHOOTING CHART 

TROUBLE -SHOOTING CHART 1, THE ENGINE (Cont.) 

1TROUBLE POSSIBLE CAUSE 

IWater in gasoline.IEngine misses 
and backfires but i 

fails to start Air leaks around intake 
manifold. manifold. 

Improper firing order (JC). 

Ignition timing incorrect. 
r---­

Moisture on breaker points 

Engine races (stop Too much fuel caused by: I 
engine immediately Disconnected governor 
by pushing throttle mechanism. ' 
lever) 

Engine stops Emergency shutdown 
unexpectedly circuit operated. 

I 
Internal seizure. To test, crank by hand 

disassemble and repair. 

Excessive crankcase Remove and clean 
pressure,caused by breather. 
clogged breather. ,-­ : 

- ­

Low engine Restricted air intake. Clean air cleaner. 
jPower 

High exhaust back pres- Check back pressure 
sure. Sect. 3.2.7.-­ - ­ -_.. __ ..... _--_ ..... _­

13 

RE:MEDY 

IChange fuel. 

Inspect all gaskets on 

Inspect ignition 
distributor system. 

Retime ignition. 

Clean distributor. 

Defective governor. See Sect 3. 4 and 
Trouble-Shooting Chart 

Incorrect governor 5 
adjustment. 

Check low oil pressure 
and high air temper­
ature switches, if used. 

Vapor lock in fuel line, Allow engine to cool, 
fuel pump or carburetor. check for possible over­

heating, Sect 3.1.2 

Defective ignition. See Trouble -Shooting 
Chart 4. 

I 

Lack of fueL Refill tank. 
I 
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(With low oil pl'essul'e cil'cuit) 
S.tin Sp.cDTROUBLE-SHOOTING CHART 1, THE ENGINE (Cant.) 

POSSIBLE CAUSE TROUBLE 

I .ILowengme 
Ipower (Cant.) 

I 
I 
I 
I 

I 

Poor fuel. 


Poor compression. 


Defective ignition (engine 
not firing on all cylinders). 

Incorrect timing. 

REMEDY 

Change fuel, Sect.3. 2. 1. 

Check compression, 
Sect 3. 7 . 2 and Trouble-
Shooting Chart 8. 

See Trouble-Shooting 
Chart 4. 

See Trouble -Shooting 
Chart 4. 
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Engine misses 
at light load 

See Sect 3.2.4.Improper choke operation. 

Clean cylinders, SeeHeavy carbon deposits in 
Sect 3.2.1.cylinders. 

See Trouble-Shooting 
Chart 3.. 

Faulty carburetion. 

Spark plug gaps too 
narrOW. 

Set at .025. 

Intake air leak. Inspect intake manifold 
and carburetor. 

Faulty ignition system. See Trouble-Shooting 
Chart 4. 

Uneven I.CU.1.1JjJl ;sinn. See Sect 3.7.2. 

Spark plugs defective. See Sect 3. 3. 5. 

Clogged carburetor idle 
jet. 

Clean carburetor. 

Defective high tension 
cable. 

Inspect and replace if 
necessary. 

Engine misfires 
at heavy load 

Spark plug gap too wide. 

Clogged carburetor. 

Adjust to .025. 
. ~-! 

Clean carburetor, 
3.~. 5. 

sect 

Clogged fuel screen. Clean, Sect 3.2.2. 
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GENERATOR WIRING DIAGRAMS 

TO T£RM. 7. CONTROl. 

PO)( T£~MIN"'L PLOCK 
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dng Field (3R) Reconnectible for 120, 240 or 120-240 Volts, Single Phase 

TO TERM.?,~. When using a 3-wire system (instead of a CONTROL 80X
4-wire) unground and insulate wire TO. 7EIiMIN,tIL PM";/( 

.j"OHP1.I,SQ wI<rr 
tin' •. 

CHI\/HiINQ 
WINOINQ 

I>a 

Revolving Field (4R) 120-208 Volts, Wye Wound; 4-wire, 3 Phase 

10rli:~7
~(lNUOt o,{ 

~ff/,M5fw.m Tf,IJM I~ (;" 

TROUBLE-SHOOTING CHART 1, THE ENGINE (Cont.) 

TROUBLE POSSIBLE CAUSE RE:MEDY 

Engine misfires 
at heavy load (con

Valve lash too tight. 
i.) 

Defective ignition sys­
tem. 

Adjust lash, Sect 3.7. 1. 

See Trouble-Shooting 
Chart 4 .. 

Engine backfires 

Excess oil con­
sumption, light 
blue smoky 
exhaust 

" 

Lean fuel mixture. 

!---' 

Clogged fuel screen. 

Adjust carburetor, 
Sect 3.2.5. 

Clean, Sect 3.2.2. 

Poor fueL Change fuel, Sect 3.2.2. 

Spark too late. Time ignition .. 

Leaking intake valve. Check compression 
See Sect 3.7. 2. 

Improper firing order 
(JC). 

Inspect ignition dis­
tributor system (cor­
rect order 1-2-4-3). 

Poor compression. 

r-~~ 

Crankcase oil too light 
or diluted. 

See Trouble~Shooting 
Chart 8 and Sect 3.7.2. 

Change to correct oil 
Sect 3. 5.l. If diluted, 
See Trouble-Shooting 
Chart 6. 

Engine misfiring. See Engine Misfiring, 
this chart. 

Excess oil in crankcase. 
..c.,~ 

Engine overheating. 

Drain to full level. 

See Sect 3. 1. 2. 

Defective intake valve 
stem oil seal. 

Replace, Sect 3.7. 

~orn intake valve, guide 
or valve stem. 

Replace, Sect 3. 7. 

Faulty ignition. 

-,~ 

See Trouble-Shooting 
Chart 4. 
--,~ 

tevolving Field (5DR) 120-240 Volts, Delta Wound, 4-wire, 3 Phase 



"'" .L_ .L.\'- "".' V .1..1 . .&...1.&;;,1. - u·,LL '-' .1.-....~.L." ""-I '-'.J.... .c:L~\. .A:.L·u 

TROUBLE-SHOOTING CHART 1, THE ENGINE (Cont. ) 

GENERATOR WIRING DIAGRAMS 

Dull, metallic Loose crankshaft bear­
tlmd, if not bad ing. 
may disappear 
after few minutes 
,of operation 

Sharp, metallic 1 Low oil supply. 

thud; especially 

when cold engine. 
 Oil badly diluted. 

first started. 


Tapping sound, Valve clearance too 

clacking; light 
 great. 

cliCking 


Broken valve spring. 


Metallic knock Worn connecting rod 

under no load 
 bearings. 
•conditions and 
when stopping I 

TROUBLE POSSIBLE CAUSE 

Excess oil con- Oil leak from oil base or 
sumption, no in- connections. 
crease in smoke I 

Leaky crankshaft oil 
seals. 

Black, smoky ex-
must, excessive 
fuel consumption, 
fouling of spark 
plugs with black 
soot, possible 
lack of power 
under load 

Fuel mixture too rich. 

Choke not open. 


i Clogged air intake. 


I 

RE:MEDY 

Inspect engine, check 
for clogged crankcase 
breather. 

Inspect oil seals, Sect 
3. 9.2.2 and Sect 3. 9. 5. 5 
Check for clogged 
crankcase breather. 

Adjust carburetor 
Sect 3.2.5. 

See Sect 3.2.4. 

Clean air cleaner, 
Sect 3.2.6. 

Replace bearing. 

Add oil. 


Replace oil. 


Check valve clearance 

Sect 3.7.1. 


Replace valve spring. 


Replace bearings. 


TO CONTitUL BO}( 

i M:2. • M2.. 

TO_L.OAD 

~I Fa 

+ \,1/ 

·ARMATU·RE: 

e ~M'~'i 
.-A.-C::SLI p /I 
... 'RINGS:~ ~:.L~"IT.CONC: 

4MJA Revolving Armature. 2-Wlre, Single Phase 

TO CONTROL BoX 

')("! n 

LOAP 

Pc..SI TO·M.2. 

4MJA Revolving Armature 3-Wire, Single Phase 

£2 

ReSIDUA!..' GI 
RE..SET _. I r-.1 -"';-1'---­
.sW/T..cH_ I , 

t7c~;.::.:J-: I II
~:gJ~ rli I 
O""y)~.t-l I 

REAC"fDR -;..' 

STABILIZING. 
RES/STOR 

u 

: : Ll---~--·~-l Lt·-J!:-·-I!:.J FJ2.DV. .... ~£~ : : ti2: C.2LI_s~'~L-=====+-__~S~2_~,::c'==t=G:::'=;--f£ci~ocy. : L _____________3 
! 
~ ., 

'----.-;;­ 4 

-ZcAl..IBRAT£1)_~HUNr 
2 

:/~t,s:igT..f DAMPIIJQ ./\£,$ IS TOR 

ElLoose piston. , Check piston clearance.,Bollow clIcking 
•sound with engine 
,cool and under 
load. 

-
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ros/ TO' AI . 
IN CONTROL BOX IN CONTROI.:eox 

J 

";Ma~, 

TO I-OAP 

Fa r.. ~ 	

ri tlt" II. ""I 

A,C', SLIP RINGdil 

lYing Armature 2-wire, Single ~haSe (5MJB prior to spec F, 3MJA), 

TO <>1 TOAI 
I"CONTROI..BOX INCOIJTROi.. BOX 

J 

r-----------------------------------~~~Ma 

'r------------------::--~·MJ 

FK\" 

ARMATURE 	

TD 

~DAc 

." MI 
:f~2 ..·.1 ~fP. COI"fP'S, 

Iving Armature 3-wire, Single Phase (5MJB prior to spec F, 3MJA) 

. TO Flj TO AI 
IN CONTROL &Jx ___________________I_W__C_0.JN[ROL BoX 

r 	 • Ml 
MZ. 

L.OAD· 

ARt.1ATURE 

-'-)-9 
TO 

Itt I . .....,. MI ,T¥-.' 
MFa ,OND. 

LA. C. SLIP .RINGS 

volving Armature 2-wire, Single Phase (5MJB only, begin spec F) 

TROUBLE-SHOOTI CHART 

TROUBLE-SHOOTING CHART 1, THE ENGINE (Cont.) 

TROUBLE I POSSIBLE CAUSE I REIVlEDY 

Light pounding Loose connecting rod Replace bearings. 
knock bearing. 

Low oil supply. Add oil - check for 
cause of low oil, Sect 
3.5. 

Oil badly diluted. 	 Replace oil. 

Pinging sound Carbon in cylinder. Remove carbon. 

when engine is 

suddenly or Spark too early. Adjust breaker points. 

heavily loaded Retime spark if nec­


essary. Sect3.3.3 
and 3.3.4. 

Wrong spark plug. 	 Install correct spark 
plug Sect 3.3.5. 

Valve 	hot. Adjust valve clearance. 
Sect 3.7. L 

...... , 

Fuel stale or low octane. Use good, fresh fuel. 

Lean fuel mixture. Clean and adjust car­
buretor. Sect3.2.5. 

Engine hot. Check air circulation. 

Engine overheats Defective ventilating Check ventilators and 
(See Sect 3.1.2) system. ducts. 

Defective installation. Inspect complete instal­
lation including ducts 
etc. 

Improper lubrication. Check oil system. 

Late ignition timing. Retime ignition. 

Fuel mixture too lean. Adjust carburetor, Sect 
3.2.5. 

Generator overloaded. Inspect electrical load. 
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TROUBLE-SHOOTING CHART 1, THE ENGINE (ConL) 

TROUBLE POSSIBLE GAUSE REMEDY 

.Low oil pressure See Trouble-Shooting Chart 
6 

------ . _. 

Spark plug fouled Wrong spark plug gap. Clean spark plugs and 
in short periods of set at O. 025" 

time on gasoline 

operation

-_.. ...­

Speed fluctuations See Trouble-8hooting Chart 

Or incorrect speed 
 5 and Sect 3.4. ' 

-

TABLE OF DIMENSIONS AND CL}!;A1{A.Nt:J:!;.::; 

All values in inches unless otherwise speCified. 


EXHAUST VALVE SEATS (stellite) 

Valve Seat Bore Diameter (standard) ........... . 1.361 ... 1 

Seat Outside Diameter ........................ . 1. 364 - 1 

Seat Width .................. , ....•............ 3/64 - 1/ 


450Seat Angle ..... ',' ..........' ................. . 
Available Oversizes .......................... . .002 .005 

.025 

VALVE SPRINGS 
Free Length ... " '.' ........................... . 1-7/8 
Length, Valve Closed ........... , ... ; ........ . 1. 528 
Load, Valve Closed .................... , ..... . 45 - 49 lb 

!-;' Length, Valve open ..................... , .... . 1.214 

Load, Valve Open ............................ . 83 - 93 lb 


10. WIRING D·IAGRAMS 
The wiring diagrams on the following pages are typical and apply 

standard MJ series generating plants. Wiring diagrams for spec, 

models are available on request from the factory; send the plant: 

and serial numbers with the request. 

For revolving field plants, select the generator wiring diagram a 

ing to the model, phase, and number of output wires. Select the' 


, citer wiring diagram from the Magneciter model number on the p 
nameplate. 
For revolving armature plants, select the generator wiring diagr~ 
with the proper phase and' number of outputwires-.--­
Control wiring diagrams show the standard control circuit in sch 
without the optional low aU pressure circuit. fli €lre are special c 
trol diagrams with the optional low oil pressure circuit,--' ­

WIRING DIAGRAM LIST 	 PAGE 

~<. 	 3M.TA and 5MJB (Prior to Spec F Generator), , ... , . . . . . . . . . .. 132 
4MJA Generator .. '... , ................ , .................. , 133 
705MJB and MJC Generator ...... , . . . . . . . . . . . . . . . . . . . . . . • . • 134 
4MJA Control (With Low Oil Pressure Circuit) ......... , .... , 135 
3,MJA Control (No Low Oil Pressure Circuit) ...•......... ..• 136 
3MJA Control (With Low Oil Pressure Circuit ... " ......... , 137 
5MJB Control (No Low Oil Pressure Circuit) Begin SpeC' F. . . .. 138 
5MJB Control (No Low Oil Pressure Circuit) Prior to Spec F.. 13,9 
5MJB Control (With Low Oil Pressure Circuit) Begin Spec F •. 140 
705MJB Control (No Low Oil Pressure Circuit) ............. , 141 
705MJB Control (With Low Oil Pressure Circuit) ............ 142 
MJC Control (No Low Oil Pressure Ci.rcuit) ....... . . . . . . . . .. 143 
MJe Control (With Low Oil Pressure Circuit) .......... ,.... 144 
04SX1NIA Exciter ...•....... , ...... ~ . .. .. . . .. .. .. . . . . . . .• 145 
04SX1N1B and 06SXIN1B Exciter. . . . . . . . . .. . . . . . . . . . . . . . . .. 146 
02SX1N1A Exciter •... . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 147 
4MJA Control (No Low Oil Pressure Circuit ................ 148 
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COOLING WATER 
~ FROM SOURCE 

LE OF DIMENSIONS AND CLEARANCES 

in inches unless otherwise specified. 

lNGS 

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


............................. e ...................... . 


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


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


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


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

19 End Gap ......................... . 


i MOTOR 
•• 0·.......................................... .. 


,arance 	to Pinion Stop (solenoid plunger 
l) •..•..••............•............•• 

;t Position - Distance from Pinion 
Mounting Face to Outer Edge of Pinion. 
End Play .......................... . 
.fications 
lad •............................... 


rorque 	.................................. 


ing Tension ........................ '. 


NTAKE 
leter .............................. . 

in Guide ........... ; .. '" ......... . 

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


Lrance (MJA) ....................... . 

Lrance (MJB) ....................... . 

Lrance (MJC) ....................... . 


:XHAUST (stellite faced) 
leter .............................. . 
in Guide .......................... . 
................................... 


Lrance (MJA) ....................... . 

lrance (MJB) ............ " .........• 

lrance (MJC) ....................... . 


JIDE 
..................................... 

ameter ........................... . 
:lock Bore Diameter .......... , ..... . 
meter (after reaming) Exhaust .. '..... . 

Intake ......... . 

Compression 

Compression 

Oil Control 


. 0925 - .0935 


.0930 - .0935 


. 1860 - .1865 


.010 - .020 


Counterclockwise 

.07 - .12 

1-9/32 - 1-15/32 

.005 - .030 


10 Volts - 80 Amps 

5000 RPM Min. 

4 Volts - 420 Amps 

7. 81b. ft. Min. 

32 - 40 ounces 

with new brushes 


.3405 -	 .3415 

.001 - .003 
450 

.019 
See Fig 3.7.B 
.015 

.3405 - .3415 

.0025 - .0045 
"450 

.023 
See Fig 3.7.B 
.020 

1-25/32 
.4690 - .4695 
.467 - .468 
.344 - .345 
.342 - .343 

3.1 Cooling System 	 HI 

The cooling system on the MJA, MJB and MJC generating plants is a 
liquid coolant, pressure circulating, open type system that uses raw 
coolant (city water, sea water ... ). 

NOTE: 	 Factory installed heat exchangers for a closed type system are 
available as an optional feature and are discussed separately in 
Sect 3.1. 4 . 

In a raw water cooling system, water enters the pump located on the 
front left side of the engine. The pump delivers the water to the bottom 
of the cylinder jacket and it flows up the jacket and out an opening in the 
cylinder head controlled by the thermostat. For engine warm-up, when 
the thermostat is closed, a by-pass from the cylinder block entrance to 
the thermostat cover allows water flow. In addition, a notch in the 
thermostat allows some water flow through the cylinder jacket and 
heads. From the thermostat, water passes through the water cooled 
exhaust manifold (except onMJA) and out of the engine cooling system. 

CYLINDER 
HEAD~ 

-It 
CYLINDER B~LOCK~\, 

DRAIN " 

't 

FIG 3.1. A - CROSS SECTION, MJB COOLING SYSTEM 




,&,u \:.,V'VLll'lu ;:'1;:'J.~lVl 

BLOCk '-REMOVE PUMP 
HERE COVER TO DRAIN 

(SOME MODELS HAVE 
A777 A PIPE PLUG) 

DRAIN 

FIG .3.1. B - DRAINING ENGINE COOLING-BYSTEM 

!3 .1. 1 MAINTENANCE 

Cooling system maintenance should include periodic inspection for leaks, 
inspection of the rubber pump impeller and periodic flushing and clean­
ing. See the service chart for inspection and service periods. 

The rubber impeller, because of continuous flexing, deteriorates with 
time and must eventually be replaced. If, however, the impeller fails 
after short service (usually under 500 hours) check for possible defects 
(Sect 3.1.3.2). 

Only when clean can the cooling system do its work well. Scale slows 
down heat abs<;>rption and restricts water flow. Flush the system at 
least once a year and more often if operation indicates clogged passages 
or overheating. To flush the engine, remove the thermostat, Fig 
3.1. C, and the water pump cover. Restrict the pump opening partially 
so the cylinder block fills with water. Attach the flushing gun nozzle to 
the thermostat opening and fill the block with water, then apply air pres­
sure. Repeat the process until water coming from the block is clean. 

3.1.2 TESTING 

The COoling system can be tested for 2 abnormal conditions: (1) insuf­
ficient waterflow and (2) air leaks. 

1. 	 To measure water flow, install a tank of kl.1,-wn quantity at the 
water outlet. Run the engine until the thermostat opens and thEm 
measure the length of time necessary to fill the tank. From this 
obtain the flow in gallons per minute (GPM). Minimum values are 

9. 	TABL~ Of t;;L~AKAN\..It~ 

All values in inches unless otherwise specified. 


CAMSHAFT 

Bearing Journal Diameter, Front. ....... - ..... . 

Bearing Journal Diameter, Rear .............. . 

Bearing Journal Diameter, Center (MJC ONLY) .. 

Bearing Clearance Limit ..................... . 

End Play, Camshaft ....................... ··· 

Cam Tappet Diameter ....................... . 

Cam Tappet Hole. Diameter ................... . 


CONNECTING ROrS 

Large Bearing Bore Diameter ................. . 

Small Bushing Bore Diameter (without bushing) .. 

Piston Pin Bushing Inside Diameter (bushing reamed) 

Distance Ctr. Large Bearing Bore to Small 


Bushing Bore ................. " ............. . 
Clearance, Large Bearing to Crankshaft ...... ,. 

CYLINDER 

Cylinder Bore· "......................... " ," .. . 

CyllnderDiameter Limits (honed) ............. . 


CRANKSHAFT 

Main Bearing Journal Diameter (MIA, MJB), ..... 

Crankshaft Main Bearing Clearance (MJA, MJB) .. 

Main Bearing Journal Diameter (MJC), ......... . 

Crankshaft Main Bearing Clearance'(MJC) ....... . 

Connecting Rod Journal Diameter .............. . 

Cormecting Rod Bearing Clearance ............ . 

End Play, Crankshaft." .................... ··. 


PISTON 

Piston Clearance to Cylinder Wall (3/8" down 


from oil ring) .............................. . 

Ring Groove Width, Top ..................... . 

Ring Groove Width, 2nd ..................... . 

Ring Grooye Width, !3rd ..................... . 


PISTON PIN 

Length .................................. ·· .. 

Diameter ................................... . 

Piston Clearance ............................ . 

Cormecting Rod Bushing Clearance ............ . 


2.2500­
1. 1875 ­
1.2580 	­

.0012 ­

.007 - . 

.7475 ­

.7505 ­

2.1871 ­
1.044 ­

.9903 ­

5.998 	­
.001 ­

3-1/4 
3.2495 ­

2.2440 ­
.0014 ­

2.2430 ­
.0024 ­

2.0600 ­
.001 ­
.010 ­

.0012 ­

.096 ­

.0955 ­

.1880 ­

2. '738 ­
.9899 ­

Thumb Pu 
.0002 ­
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TORQUE SPECIFICATIONS (lb. ft.) 

iter Main Bolt (MJC) 97-102 
necting Rod Bolt 27 -29 
er-Rocker Box 8-10 
inder Head Bolt 44-46 

ust Marufold Nuts 13 -15 
heel Mounting Screw 65-70 
to Flywheel Nuts (MJe) . 17-21 

I Pump Mounting Screws 15-20 
t Case Cover 15-20 
ke Manifold (MJe) 13-15 
Base Mounting Screws (MJB and MJC) 45-50 
Base Mounting Screws (MJA) 32-38 
Bath Air Cleaner Bracket (Optional) 5-6 
Filter Hand Tight -1/4 to 1/2 Turn 
Pump Mounting Screws 15-20 
r Bearing Plate 40-45 
ker Arm Nut 4-10* 
ker Arm Stud 30-35 
k Plug 25-30 

u-Rotor-Stud Nut 
Revolving Armature 30-40 
Revolving Field .". 5!?-60 

torque is due to friction between the tnreads only and locks the 
in place. The rocker arm nuts adjust' valve lash. 

'. ,."'. 

ECIAL TOOLS 

015 are available from ONAN to aid service and repair work. 

nkshaft Gear Pulling Ring 420A248 
er, Front Camshaft Bearing 420A252 
er, Rear Camshaft Bearing 420A251 
er, Center Camshaft Bearing (MJC ONLY) 420B254 

ver, Main Bearing Front and Rear 420B269 
er, Valve Seat 420B270 

Seal Guide and Driver 420B250 
e Seat Remover 420B272 
placement Bits for 420B272 420B274 
nch, Oil Filter ­
or Purolator full flow filter) 	 420P268 

COOLING SYSTEM 

given in the engine data section, Sect 3. If water flow is below 
minimum, check pump operation and inspect the passages and 
'water lines for 

2. 	 Air leaks are an important cause of premature impeller failure. 
To test for air in the cooling system, run the engine, insert the 
cooling system outlet into a tank of water and watch for bubbles. 
If bubbles appear, inspect the cooling system thoroughly to find the 
source. 

3.1. 3 REPAIR 

Whenever making repairs on the 
cooling system, tighten all connec­
tions thoroughly. Permatex or 
use thread sealing compound on 
all threaded connections. This is 
especially important because of 
the damage air can cause. 

All water lines should be 1/2" 
inside diameter or larger. Long 
runs of pipe or hose need larger 
inside diameter to reduce resis­
tance. Remember, the final test 
is always correct water flow. 

3.1.3.1 Thermostat. - A thermo­
stat is located on the side 

g 
e 

~ 

of each cylinder head, connected FIG 3. 1. C - THERMOSTAT REMOVAL 

by tubing to the water cooled 

manifold. If the thermostat is damaged by corrosion or other causes, 

replace it. 


Check the thermostat operung and closing with a thermometer in a water 

bath. The thermostat should start to open when the water temperature 

reaches 1450 F and be fully open at 1650 F. Lift it out of the water and 

it should close in a short time. If the thermostat doesn't operate prop­

erly, replace it. 


3.1.3.2. Water Pump. - The water pump is a positive-displacement, 
rubber-impeller type located on the upper left corner of the gear cover. 
This applies to pump having plain-type bearings. 
A. 	 Disassembly 

1. 	 Loosen the pump's end plate screws and remove the end plate. 
2. 	 Pull the impeller and shaft out with a pair of pliers. 
3. 	 Ii further disassembly is necessary, remove the pump from the 

engine by loosening the 2 capscrews on its mounting base. 
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INSTALL THIS SEAL WITH LI P 
"TOWARD IMPELLER­

INSTALL THIS SEAL WITH LIP 
AWAY FROM lMPELLER-

FIG 3.1. D - RUBBER· IMPELLER WATER PU:MP. 

4. 	 Loosen the set screw on the side of the pump 3 or 4 turns and tap 
it lightly to free the cam from the pump body. Lift out the cam 
and wear plate. 

5. 	 Drive tbe'2 watersealsout from the drive end of the pump. NOTE: 
Remove these only if they are to be replaced. 

B. 	 Repair. - Most water pump ::failure is cau-sed by the rubber impel­
~;, 	

ler. If the impeller fails, check for pock marks on its end surfaces. 
These are a sign of air in the cooling system (Sect 3.1. 2) which re­
duces pump lubrication and causes overheating. 

If the cam, wearplate, or end cover show excessive wear, -replacethem. 
If the pump leaks water along its. shaft, replace the water seals. 

C. Assembly. - Before beginning assembly, clean aU old permateX 
from the- inside surfaces of the pump body and from the cam and wear 
plate. 

1. 	 Install both seals in the body with lips pointing in opposite directions. 

2. 	 Drop the wear plate in the body with tanged side out. 

3. 	 Permatex top surface and back face of cam and install with cam 
screw. Permatex the screw threads and line up the hole in the cam 
with the tang on the wea:r plate. 

4. 	 Install the shaft and impeller assembly. 

5. 	 Install the gasket and end cover with screws. 

3.1.4 	HEAT EXCHANGER COOLING (Optional) 

ONAN 	Heat Exchanger cooling is available either factory installedoI' as 
a kit for customer installation. A completed heat exchanger install:3,tiQIJ 
contains 2 water systems, the closed water system and raw water sys­

'-- V 1'1 1. rIo'V J..J .:> L .:> J. L:.o ~v~ 

ing element on the relay, a solder connection holding the spring 
contacts is broken. and the contacts separate to open the circuit 
open circuit breaks tbeflow of current to the ignition system, 8t 
the engine. The relay may be checked for proper operation by c 
12 volts across the terminals connecting the two ends of the heat 
men.t. 

CAUTION: 	 The heating element will get red hotwhen it is expos 
12 volts. Exercise caution when performing this ch 
the reset button does not pop out, remove and replac 
lay. 

6. 3 ~ 3i~ 5 Resistor (1 ohm - 10 watt). - This resistor is placed in 
with the emergency relay to delay automatic opening of the relay 

"'> 	 seconds after the closing of the low oil pressure switch. This a 
preventing false stops due to an oil filter change or slow oil cire 
in the system. 

7. ASSEMBLY TORQUES 

The assembly torques given here will 
assure proper tightness with out dan­
ger of stripping threads. If a torque 
wrench isn't available, estimate the 
degree of tightness necessary for 
the stud, nut, or screw. Be careful 
not to strip threads. Use reasonable 
force only and a wrench of normal 
length. 	 IA749 :3!.Wfltlt 

Specially designed Place Bolts (Fig FIG 7 .A _ PLACEBOI 
7.A) don't require a lockwasher or . 
gasket. Don't attempt to use a lock-
washer with these bolts, it will defeat their purpose. Check aU stu 
nuts and screws often and tighten as needed to keep them from wod 
loose. 
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rectifier with an ohmmeter or 12 volt test lamp. If it is oper­
rectly, resistance will be very high in one direction and low in 
ection. 

i\djustableResistor. - This resistor is located in the genera­
~r outlet and has a total resistance of 2 ohms. It includes both 
~ction and an adjustable section. The fixed section determines 
mum charging current and must always be in the circuit to pro­
:omponents. 

rTOMATIC EMERGENCY STOPPING. - There are 2 parts to 
gency automatic stopping system, a high temperature cut-off 
ld an optional low oil pressure cut-off circuit. 

Vhen the generating plant is used with Load Trsnsfer or Auto­
natic Demand Control, and one of the emergency stopping de­
'ices operates, the plant will stop, and then crank until the 
:ontrol's cranking limiter operates. 

hgh.Water Temperature Cut.::Off~ Switch. - This switch, located 
ir of the cylinder bead, is' in'thejgni~ion circuit. Normally 
: opens at 2000 F± 50, breakingthedgnition circuit and stopping 
~. The switch closes a~in at 1600 F:t 70 • 

~ow Oil Pressure Circuit {oP~iol1al). - This system includes 
ustable low oil pressure swifCh, emergency relay, and a 1 . 
watt resistor in series with the emergency relay. It functions 

,e plant down oil pressure falls below 14 pSi, and prevents 
estarting until the operator pushes the reset button on the con­

'he low oil pressure circuit is designed to shut down the plant 
[ oil pressure is not sensed by the low oil pressure switch 
rithin 15 seconds after the centrifugal switch has closed. If 
ile plant automatically shuts down, determine and correct the 
ause and then restart by pushing thE:! reset button on the emer­
ency re lay. The re set button will not reset until it has coqled 
uffitiently . 

..Ow Oil Pressure Switch.- The switch is located on the oil fU­
r plate below the oil filter. It is normally closed and opens 
ressure builds up Or the plant starts. If oil pressure falls 

. psi, the switch closes, energizing the emergency relay. 
swit.ch,check continuity with the planistoppedand rUnning. 

,mergency Relay - This relay is a mechanical type switch 
,pened when the oil pressure switch senses low pressure and 
hen the circuit is closed, 12 volts is impressed upon a heat-

COOLING SYSTEM 

tem, Fig.3.1. E. The closed water system continuously recirculates 
water through the engine water jacket, expansion tank, exhaust manifold, 
centrifugal pump, and one side of the heat exchanger. The raw water 
system uses the engine-mounted, rubber-impeller pump to draw sea 
or city water and circulate it through the heat exchanger, then discharges 
the water. 

CAUTION: 	 When planning to install any brand of heat exchanger other 
than ONAN approved, or any keel cooler, consult the factory 
or an ONAN distributor. To insure an adequate installation, 
the engine COOling system must be modified. 

( LATE. )
MODELS 

..... RAW WATER 

RAW COOLING WATER 	 ~"""'" WATER IN CLOSED SYSTEM 

EXHAUST 
MANIFO.D 

CYLINDER BLOCK 
CONNECTION 

E:3 WATER IN ClOSED SYSTEM 

( EARLY)MODELS 

FROM SOURCE 

HEAl EXCHANGER 

ENGINE 
MOUNTED 

PUMP 

RAW COOLING 
WATER FROM 

.SOURC£ 

EXPANSION TANK 

\::=:jJ)jJ 
• 

1- -\ RAW WATER 

CENTRIFUGAL PUMP 

FIG 3.1.E - PICTORIAL MlC HEAT EXCHANGER COOLING SYSTEM 
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CENTRIFUG 
SWITCH 

BREAKER PO 
Setgap 

COOLING SYSTEM 

3. 1. 4.1 Maintenance. - Maintain the closed water system the same as 
an automotive radiator cooling system. Clean and flush it once a year 
and use an anti-freeze if there is danger of freezing. Use a rust inhib­
itor in the expansion tank (closed water system). 

In the sea water system. check periodically for .air leaks, rubber im­
peller wear or damage, and restricted lines. 

The raw water side of the heat exchanger is protected from corrosion 
by a zinc pencil mounted on a pipe plug in. one end of the heat exchanger. 
Inspect the pencil at least every 2 months and replace if deteriorated to 
less than 1/2 origtllal size, Fig 3. 1. G. 

I-- /7" 

~ ". ~1:1 
SEA WATER OUT 2 CYLINDER MODELS 

~	 I"

Ii r' +1 
.1 

4 CYLINDER MODELS 

ACTUAL SIZE-REPLACE 
WHEN DETERIORATE 0 TO 
ONE HALF OF ORIGINAL 
SIZE. 

FIG 3. 1. F - DRA1NING HEAT FIG 3.1.G - ZINC PENCILS 

EXCHANGER 


3.1.4.2 Cleaning. - Clean and flush the COOling system at least once a 
year and more often if conditions warrant. To clean the closed water 
system, drain and refill with radiator cleaner. When chemical clean..; 
ing is completed, according to the cleaner manufacturer's instructions, 
flush the cooling system to wash out deposits loosened by the chemical 
cleaning. 

Flush the engine water jacket as discussed in Sect 3.1.1.2 except that 
the hose from engine water jacket to heat exchanger should be removed 
for the water outlet. Flush both closed water side and raw water side 
of the heat exchanger. Remove the rubber impeller pump cover to flush 
the raw water side. Also flush the water cooled eXhaust manifold. When 
flUShing is completed, check the system thoroughly for leaks uncovered 
by the cleaning operations. 

CONTROL SYSTEM 


For disassembly and repair of 

the timing gear and switchop­

erating mechanism, see Sect· 

3.3. 

6.3.1.4 Starting Solenoid 

(#307B40) .. - This solenoid 

is the same as that described 

in Sect. 6.2.1.1. 


6. 3.2 BATTERY CHARGING 
41 	 CIRCUIT. - Thls circuit in­

cludes the adjustable charge .02
resistor, :;:ectifier, and am­

,., 	 meter. It converts ac current 
supplied by the generator FIG 6.E - ADJUSTINGCENTRI 
charging winding to dc and de­ SWITCH GAP 
livers it through the ammeter 
to the battery. The normal 
charge rate is about 2 amps and the maximum 5 amps. If any eu 
drawing accessories such as electric. fuel pumps are installed, 
current draw must be subtracted from the maximum battery c.har 
current and also for the charge rate registered on the plant amm 
To adjust the charge rate, move the tap on the adjustable resisto 
the generator air outlet. 

WARNING: 	 Connecting battery with the wrong polarity will dama 
charging circuit within a minute or two. If the adjus 
charge resistor is eliminated or shorted, both the ci 
and the generator charging winding will be damaged i: 
few seconds of .operation. 

For information about the generator charging winding, see Sect 4 

6. 3. 2 . 1 Rectifier (#305~23 5) ..-The 

rectifierccinverts the ac produced by 


,./ 	 the generator charging Winding to dc 
and also acts as a reverse current· 
relay. Incorrect battery polarity can 
destroy the rectifier. If the battery 
polarity is to be changed, reverSe 
the battery polarity reconnection 
block in the control box. 

NOTE: 	 If you aren't sure which bat­ WI.RES FROM TERMINALS, T 

tery polarity to use, check 
this block before connecting 
the batteries. 

TO REVERSE DISCONNI 

THIS BLOCK BOHOM SlOE· 
AND RECONNEc:T WIRES. 

FIG 6. F ~ POLARITY i:u:C< 
TION BLOCK.., IN CONTRC 
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q"""~ ~-'~)~»~.
START 

'. ·A·SOLENOID STAR7INGMOTOR 
/ CLOSES CRANKS ENGINE 

3.1.4.3 Repair and Testing, Raw Water System. - Test for air leaks 
and insuffiCient water flow as described in Sect 3.1.2. Repair of the 
rubber iI:hpeller pump was covered in Sect 3.1.3.2. 

3.1.4.4 Heat Exchanger Repair. - The heat exchanger should never 
require any repair under normal service conditions. However, if it 

~ ....~I/L~~-~
/ ~ .. !~ 

START / CURRENT TO 
START IGNITION IGNITION COIL ENGINE 

RELAY ENERGIZED AND ELECTRIC STARTS 
CHOKE 

WITCH 

~ 
-OPENS START 

tI

'; 

CENTRIFUGAL 

SWITCH CLOSES 


IGNITION RELAY 
A748 ENGINE R(lNS­IGNITION RELAY PULLS IN­STARTING CYCLE AND MAINTAINSENDED CURRENT TO IG­

NITION SYSTEM, 

FIG 6.D - STARTING CYCLE, REVOLVING FIELD, 

REMOTE START 


relayby checking contact continuity, energized.and de-ener­
Id coil resistance. Coil resistance is about .76 ohms. 

gnition Relay (#307B623). - This relay is normally energized 
t plant operation. It energizes, when the centrifugal switch 

e starting cycle closes, and maintains the current to the engine 
'Ystem. To test the relay, inspect the contacts, check the con­
. each set of contacts, and measure the coil resistance. Coil 
e is about 15 ohms. 

This is a 6 volt relay and in the control circuit it is in 
series with a 15 ohm dropping re$istor. 

entrifugal Switch. - The centrifugal switch is mounted on the 
r backplate with the ignition breaker points, and operates 
Jff the camshaft gear. Normally open, the switch closes when 
e speed builds up about 900 rpm. 

ect operation maintain the switch contact gap at .020 in. (Fig 

should become clogged, remove the ends and clean out the tubes . 

3.1.4.5 Centrifugal Pump Repair. - The centrifugal fresh water pump 
is mounted on the heat exchanger bracket. If it should leak, or the 
bearings require replacement, disassemble it and replace the worn 
components. 

" 
Pump Disassembly 

1. 	 Remove the water inlet from the pump and remove the 6 screws 
holding the end cover to the pump. 

2. 	 Unscrew the impeller from the shaft counterclockwise when facing 
the impeiler. 

3. 	 Remove the pump body by unscrewing the single capscrew that 
clamps the pump body to the pedestal. 

4. 	 Remove the retaining ring and drive the bearing assembly out of the 
pedestal. 

5. 	 To remove the water seal, drive it out of the pump body. 

Replace the worn components. When replaCing the water seal, check 
the wear plate pressed into the impeller and replace it if necessary. 
To assemble tbepump, reverse the disassembly procedure. 

3.1.4.6 Thermostats and Expansion Tank. - On the MJA and MJB, the 
expansion tank serves as the thermostat housing. On the MJC, it houses 
the thermostat for the front 2 cylinders. 

To remove the expansion tank, remove the 2 capscrews extending down 
through the tank. For thermostat testing and repair, see Sect 3.1.3.1. 
When reinstalling the tank, be sure aU connections are tight. 

Check the expansion tank fill cap. This is a pressurized cap, designed 
to hold 12-15 psi. The correct cap, good gaskets and smooth gasket 
surfaces are essential to prevent loss of water. 

~ contacts for dirt or pitting when adjusting the gap. Clean 
cts with paper or replace it if badly pitted. 

~rgency, if the centrifugal switch won't operate, the engine can 
, shorting the switch leads when the engine starts. 
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TROUBLE-SHOOTING CHART 2, COOLING SYSTEM down the plant. If the plant doesn't r-------­
! TROUBLE POSSIBLE CAUSE I 
I O\'ercool1ng-!IThermostat stuck open.IOutlet temperature I 

less than 1400 i 
I 1 

II Overheating NOTE: I
1 

Lack of cooling water* 

, If the unit overheats,

I the high water tem-I 

I _Iperature switch Centrifugal water pump 

stops it before not functioning* 
damage would occur 

Rubber impeller water 
pump not functioning. 
Water passages 
restricted, 

Thermostat stuck closed. 
Water lines too small 
or too long. 

Improper lubrication. 

Generator overloaded. 

Rubber impeller IImpeller damaged. 
pump failure 

Impeller drive damaged. I 

Water lines restricted 
or of improper size. 

I Premature rubber IAir leak in cooling sys­
impeller failure tem. (check for pock 

, (under 500 hours marks on impeller end 
I of operation) surfaces). 

Cavitation (vacuum 
forming in water pump 
when suction draw isI excessive) .

i 
* - Heat Exchanger Models Only. 

shut down; check both coils with an I. 
ohmmeter. Resistance of eachREl'vIEDY Ishould be 50 ohms. If the relay Iwon't latch, check the contacts inReplace thermostat, Iseries wlth Coil B.Sect 3.1. 3.l. I 

Ic. Emergency relay MJA and 5MJB 
I(Begin Spec F) - See Sect 6. 3.3.4Refill and check for >1 cause ?f loss. \ :;,!I 

..,d. Centrifugal switch - The centrif ­ L 

~ .----t"\ 

'V' 

~,--,-_ ~__
ugal switCh is open when the plant 

impeller _ 
Check pump belt and 

is stopped. During the starting 
FIG 6.C - LOW OIL PRJ cycle, it closes when the plant 

LATCHING RELA'speed reaches about 900 rpm. 
pump. 
Repair or replace 

The gap, with the plant stopped 
should be maintained at .020 in.Clean and flush cool-
For a complete description and repair instructions, see Secting system. 
and6.3.1.4. 

Replace thermostat. 
6.3 TESTING AND REPAIR 

Replace water lines. 
MODELS: 705 MJB-R, MJC-R 

Change to proper oil. 
The control systems of these models use a separate starting rna 

Reduce load. a rectifier and alternator battery charging system. A separateI in the generator acts as battery charging alternator (see Sect. 4 
Replace impeller. Optional high temperature cut-off and low oil pressu;re cut-off CJI are available. On theMJB-R and MJC-R (Revolving Field Mode 
Replace drive shaft. engine mounted centrifugal switch serves as start-disconnect. 
Inspect oil spray hole 
and drip hole in gear If any component of the control circuit fails, replace it. Norma 
cover. it isn't worth-while to attempt repair of relays etc. If relay cor 

are dirty, they can be cleaned by pulling hard paper. or gauze so 
Replace with larger in carbon tetracloride .between the contacts. 
lines. 

6.3.1 STARTING AND STOPF '~"G SYSTEM. - The starting SyStl 
Replace impeller, re­ cludesstart ignition relay,ignition relay, starting'solenoid, ani 
pair air leaks. See centrifugal switch. It controls the solenOid-shift, over-running 
Sect 3. l.2 for air leak starting motor and the ignition coil circuit. Fig 6.D shows the I 

test. cycle. 

To stop the engine, the stop switch grounds the ignition relay, \\ 
larger water inlet 
Replace impeller, use 

opens the circuit to the ignition coil. 
line. 

6.3.1.1 Start Ignition Relay (4f307B597). - This relay, with met 
is energized at the beginning of the start cycle by the start switc 
de-energizes when the centrifugal switch closes, completing the 
cycle. 
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to flow in the other direction. To test the relay, isolate it by 
g the generator connection (GEN). Check for continuity between 
~ry and generator ter ",Jinals. Continuity here indicates that the 
ntacts are welded together. Measure the resistance from the 
)r terminal to ground. This should be approximately 112 ohms. 

UTQMATIC EMERGENCY STOPPING. - There are 2 parts to 
rgency automatic stopping system, a high temperature cut-off 
nd an optional low oil pressure cut-off circuit. 

When the generating plant is used with Line Transfer or Auto­
matic Demand Controls and one of the emergency stopping de­
vices operates, the plant will stop and then crank until the con­
trol's cranking limiter opens. 

High Water Temperature Cut-Off Switch. - This switch, located 
ear of the cylinder head., is in the ignition circuit. Normally 
it opens at 2000 F ±50, breaking the ignition circuit and stopping 
ne. The switch closes again at 1600 F ±70 • 

Low Oil Pressure circuit (Optional) - This circuit includes a 
Istable low oil pressure switch and centrifugal switch located 
ngine and a latching relay (5MJB prior to Spec F only) in the 
box. The MJA and 5M.Te (Begin Spec F) models have an emer­
~lay to perform the function of the latchlng relay on the earlier 
ldels. See Sect. 6.3.3.4 

.1 pressure occurs, the pressure switch closes completing the 
H circuit. Thls operates the relay disconnecting engine ignition 
which stops the plant. . The centrifugal switch is required to 

operation of the relay during the plant starting cycle, before oil 
a builds up. 

::>il pressure switch - see Sect. 6.3.3.3 

ling relay5MJB-R (Prior to Spec F) - Thls relay is designed so 
I7hen energized, it latches in the energized position and can only 
leased by pushlng the reset button. Latchlng is accomplished in 
lllowing manner. Coil A (Fig 6. C) energizes when the oil pres­
switch closes. Thls operates the relay, disconnecting engine 
on system, which stops the plant. With the contacts energized, 
mt flows through Coil B. When Coil A de-energizes, Coil B, 
ied by the battery, holds the relay in the energized position. 
the reset button is pushed., it breaks the circuit through Coil 

l the relay assumes its normal position. 

st this relay in the circuit, operate the plant and short the oil 
mreswitch to ground. This should energize the relay, shutting 

TROUBLE-SHOOTING CHART 2, COOLING SYSTEM (Cont.) 

[ TROUBLE POSSIBLE CAUSE REMEDYI 
Premature rubber ! Continued operation with 

impeller failure 
 with dirty or silted 

(under 500 hours 
 cooling water. 

of operation) 


(ConL) 
 i 

Loss of COOling Expansion tank pressure Replace. 

water* in fresh 
 cap defective. 
water system* 


Centrifugal water pump 

seals defective. 


Blown head gasket. Replace gasket. 
~.. 

* - Heat Exchanger Models Only. 



3.2 Fuel System 


Standard MJA, MJB, and MJC engines use a gasoline, carbureted, fuel 
system, to deliver a mixture of fuel and air to the combustion chamber. 
The fuel system draws fuel from a tank delivers it through the filter 
and fuel pump, and to the carburetor float chamber. Air passing 
through the carburetor venturi section draws fuel from the float 
chamber. 

All fuel system components are described in the following paragraphs. 
Select the components that apply to your plant. 

3.2.1 FUELS 

Use a "regular" grade of gasoline. They don't require premium gaso­
lines. One of the most important things to consider is the content of 
Tetra Ethyl Lead in the fuel. Premium fuels contain more lead than 
regular, but the lead quantity also varies between brands of fuel. In 
the constant speed operation to which generating plants are subject, 
the build up of deposits in the combustion chambers is proportional to 
the amount of lead in the gasoline. So, more lead means more deposits 
and more frequent head removal for cleaning. On plants that require 
frequent combustion chamber cleaning, the period between cleaning can 
often be increased by changing fuel. 

FUEL PUMP 

FIG 3.2.A - GASOLINE FUEL SYSTEM 


CONTROL SYSTEM 


6.2.1.1 Starting Solenoid. - The starting solenoid controls the 1 
currents required by the exciter starting motor. If it appears d 
test it for welded contacts across the main terminals or an open 
in the energlz;ingcoiL 
If the solenoid sticks energized (contacts welded together) check 
following conditions - ­
-- Excessive tightening of the main connection terminals (Fig 6 

the solenoid. This tilts the contact surfaces inside the soler 
causing burning and welding. All current models have epo~y· 
solenoid switches to elimin3te cocking of contact surf8ces (Fi 
as are all current replacement parts. The epoxy-filled solen 
are identified by two part numbers stamped on the bottom; thE 
style solenoids h:>ve only. one number stamped on the housing. 

-- Improper use. If the start switch is released when an engine 
at the peak of the first compression stroke, the large curren' 
ing through the solenoid may burn or weld the contacts. 

6.2.1. 2 Stop Relay (#307B253) - This relay controls voltage to t 
tion coil. When energized it closes the ignition coil circuit. Du 
starting, the stop relay pulls in at the same time as the start so 
The generator's dc output maintains it energized throughout opel 
To stop, the stop button grounds the relay, which de-energizes, 
ing the ignition coil circuit. 

NOTE: 	 This is a 6 volt relay and must be used in series with thl 
ohm voltage dropping resistor . 

To test this relay, check the coil resistance (it should be about·~ 
inspect the contacts, and check contact operation when voltage i~ 
to the coil. If the contacts are dirty, they can be cleaned with h: 
paper or gauze moistened with carbon tetrachloride. 

6.2.1. 3 Start-Disconnect Relay (#306A28) - The start-disconnec 
is energized by the generator dc output, so it pulls in when the 0 

builds up to 10 or 11 volts and remains energized throughout pIa: 
ation. When the relay pulls in, it opens the circuit to the start ~ 
coil, opening that solenoid to break the starting circuit. To test 
relay, inspect the contacts, check the coil resistance (it should I 
24 ohms) and check contact operation when the plant starts. 

6.2.2BATTERY CHARGING CIRCUIT - The generator dc windin 
ply current for the battery charging circuit. The current flows· 
the reverse current relay, charge ammeter and the adjustable c 
rate resistor, located outside the control box. 

The battery charge rate can be adjusted betWeen 2 and 5 amps b~ 
ing the slider on the charge resistor. 

6.2.2.1 Reverse Current Relay (#307B180) - This relay allows ( 
flow only from the generator to the battery and opens when currE 
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FUEL PUMP AND 
FILTER BO.DY~,"'''''' 

c 
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CONTROL SYSTEM 


NTENANCE 

ally check all connections and contacts in the control system. 
; accumulated dust with low pressure air. The breaker point 
Ie engine mounted centrifugal switch will have to be checked at 
intervals, see periodic service chart. This gap should be set 

This switch is not used on MJA and 5MJB models except with 
optional low oil pressure cut-off. Revolving field plants use 
the switch to disconnect the starter and as a time delay device 
with optional low oil pressure cut-off. 

of the basic differences between the control system for MJA, 
Irior Spec F), and 5MJB (Begin Spec F) models and the control 
[or 705MJB and.MJC models, they will be discussed separately. 

TING AND REPAIR 

s: 	 REVOLVING ARMATURE MODELS 5MJB-R (Prior to Spec 
F) and MJA-R 

enerating plants use the gen:eratoras a s~ting motor. The 
system includes the starting circuit, a battery charging circuit 
'erse current relay and optional high temperature and. low oil 
e cut-offs. 

s: REVOLVING ARMATURE MODELS 5MJB-R (Begin Spec F) 

enerating plants use a separate automotive type starting motor. 

trol system includes the starting circuit, a battery charging cir ­
1 reverse current relay and optional high temperature and low 

sure cut-offs. 


)mponentof the control sys­

s, replace it. NormaUy,it 

rthwhile to attempt repairs 

idnal relays, etc. 


rARTING AND STOPPING ­
'ting system for these mod­

IdeS the start solenoid, stop 

nd start-disconnect relay 

ly). Fig. 6.A shows a start ­

~. To stop the engine, the 

tch grounds the stop relay, 

~ the ignition coil circuit. (EARLY STYLE) 


FIG 6. B - OVERTIGHTENED START 
SOLENOID CONNECTIONS 

FUEL SYSTEM 

If fuel is stored for any great length of time, it can oxidize and form 
gums - the fuel becomes stale. ONAN recommends changing fuel 
stored as often as every season to insure fresh fuel, especially where 
there is a great change in weather between seasons. 

3.2.2 MAINTENANCE 

On gasoline fuel systems, periodic maintenance should consist of clean,. 
ing the fuel strainer, cleaning or replacing the air silencer, Sect 3.2.6, 
carburetor adjustment, and complete carburetor cleaning. For service 
periOds, see the periodic service chart. 

rl------------~~------~~--__, 

To clean the fuel strainer, re­
move the fuel sediment bowl 
and the screen (Fig 3.2. B) 
and thoroughly wash the 
screen. At the same time, 
remove the carburetor float 
bowl and clean it. Reassemble 
and check for leaks. 

3.2. 3 FUEL PUMP (Gasoline 

Fuel System) 


The fuel pump is located on the 
left side of the engine near the 
rear. If fuel doesn't reach the 
carburetor, make the following 
checks - ­

Check the fuel tank and see 

that the shut-off valve is 

open. 


Remove the fuel line from the pump outlet and crank the engine over 
several times. Fuel should spurt out of the pump. If not, remove 
the pump for repair "r replacement. 

3.2.3.1 Testing. - If tt". fuel pump delivers fuel, test it with a pressure 
gauge or manometer. Perform these tests before removing the pump 
from the engine. Disconnect the pump outlet line and install the pressure 
gauge, Fig 3~2.C. 

Test the valves and diaphragm by operating the priming lever a few 
times and watching the pressure. It shOuldn't drop off rapidly after 
priming has stopped. . 

Next, run the engine at governed speed On the fuel.remaining in the car­
buretor and measure the fuel pump pressure developed. Pressure 

FIG 3.2.B - FUEL STRAINER 




FUEL SYSTEM 

FIG :3.2. C - MEASURING FUEL PUMP PRESSURE 

should be between 2 and 3 psi with the gauge held 16 in. above the fuel 
pump. 

A low pressure reading indicates extreme wear in one part or some 
wear in all parts, and the pump should be overhauled or replaced. If 
the reading is above maximum, the diaphragm is is probably too tight 
or the diaphragm spring too strong. This can also be caused by fuel 
seeping under the diaphragm retainer nut and between the diaphragm 
layers, causing a bulge in the diaphragm. Overhaul the pump and 
replace the defective parts. 

Low pressure with little or no pressure leak after pumping stops indi­
cates a weak or broken spring or worn linkage and in most cases the 
pump should be replaced. 

3.2.3.2 Removal and Disassembly. ­
1. 	 Remove the pump inlet and outlet. Remove the 2 capscrews hold­

ing the pump to the engine and lift it off. 

2. 	 Notch the pump cover and body with a file so they can be assem­
bled in the same relative position, and remove the 6 screws hold­
ing them together. 

3. 	 Ta,p the body with a screwdriver to separate the 2 parts. Don't 
pry them apart - this would damage the diaphragm. 

4. 	 Remove tJ;te screws holding the valve plate to the cover and lift out 
the valve and cage assemblies. 

5. 	 Drive out the rocker arm hinge pin. 

6~ 	CONTROL SYSTEM 

The plant control system controis starting, stopping, battery n 
ing and provides a means of emergency automatic stopping. Tt 
trol system and control system defects can best be analyzed wii 
aid of the proper wiring diagram (Sect. 10). 

When using ONAN wiring diagrams, remember these points. T 
shown are modified pictoriaL Components are shown in their a 
positions and normally the top view of each component is shown 
minal location. Dotted lines show the edges of the control box ~ 
cate the direction from which it is being viewed, i.e. "Top Vie, 
relays are shown in the de-energized position. 

Plant control systems are divided into 2 main types, revolving; 
ture plants and revolving field plants. These plants are operatE 
Remote start (OR" appears in model, -R). 

nr-~-
CURRENT THROUGH ~ 
CHARGE RESISTOR . '., R;;'/,AM.l)30AMPRESISTOR . ." . 	 PUL.LSIN STOP RELAY- '" . '" <)',--~

-"" J ' \..'-~ • ,..rBECINNINC ~ 
START SWITCH START SOLENOID ' ~..t:\ '\I. -", SPEC.F"-(MJ.B) 

CLOSES 

STARTING MOTOR 
CRANKS ENGINE 

.J .R 	 ~----r-----

GENERATOR,SERVIN(J )"4
AS STARTIN(JMOTOR. 
CRANKS ENGINE . ~ it 

srARTDISCONNECT 
RELAY'S CONTACTS ~. -:~ CURREh~ rAUb"DREAK SOLENOID .o~. . r-.. ; ENGINE IGACOIL CIRCfJlT­

t .' . 
~~ 

..ffE:ty£RATOR ENGINE STARTS 

$TART SOLENOID VOLTA{;E 8lJ1LDS UP. 

DROPS Ol/7- CLOSES START DIS­

CONNECTRELAY.
ENGINE RUNNfNG­

STARTING CYCLE 


ENDE:D. A790 


FIG 6. A - STARTING CYCLE REVOLVlNG ARMA TOO] 
REMOTE START 
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LE SHOOTING CHART 12 (Cant.) 

tOUBLE POSSIBLE CAUSE REMEDY 

, unsteady but 
not misfiring 

Speed to low. Adjust governor to cor­
rect 

Poor brush contact I See that brushes seat 
(or .poor commutation). well on commutator, 

are free in their hold­
ers. are not worn too 
short, and have good 
spring tension. 

Loose connections. Tighten connections. 

Fluctuating load. Correct any abnormal 
load condition causing 
trouble. 

~ing lights Defective antL..flicker 
assembly (1 cylinder 
only). 

See Sect. 5.1.4 

Engine misfiring. See Trouble Shooting 
Chart 1. 

,J. 

FUEL SYSTEM 

6. 	 Remove the rocker arm, spring and link. 

7. 	 Lift out the diaphragm assembly and diaphragm spring. 

3.2.3.3 Repair ... Fuel pump failure is usually due to a leaking dia­
phragm, valve or valve gasket. A kit is available for replacement of 
these parts. Because the extent of wear cannot be detected by the eye, 
replace all parts in the kit. If the is broken or leaks, check 
for diluted crankcase oiL 

Occasionally, failure is due to a broken or weak .spring or wear in the 
linkage. In this case, replace the worn parts or install a new pump. 

3.2.3.4 Assembly, Fuel Pump ... 
1. 	 When installing a new diaphragm, soak it in fuel before assembling, 

Insert the diaphragm spring and soaked diaphragm into the pump 
body. 

2. 	 Insert the link and rocker arm into the body, hook it over the dia-' 
phragm pull rod. Align the rocker arm with the rocker arm pin 
hole and drive in the pin. 

3. 	 Compress the rocker spring and install between the body and rock­
er arm. 

VALVE AND CAGE 

A687 

ASSEMBLIES 

FIG 3.2.D .. CROSS SECTION, FUEL PUMP 
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A\'ERAGE CHO:KE SETTINGS /,'~" I'r., ',.' . ....L....:..: (See text)#J.:: ....'*. CHOKE OPE.N1NG

'1"~;;I12_ 
-. 	IN 

68 
72 
76 
80 
84 
88 
92 
96 

100 

1 64 316 
S 64 7 32 
1.'16 1,4 

is,32 9/.32
I 7;64 5/16
I 1,8 11/32 

9/64 3/8 
111/64 13/32 
11S/64 7/16 

0 
1/64 
3/64 
1/16 
3/32 

'n,. 1~ CHOKE PlAn 

LOOSEN THESE 
SCREWS AND 
ROTATE THE 
ENTIRE COVER 
ASSEMBLY 

FIG 3.2.E - ADJUSTING AUTOMATIC CHOKE 

4. 	 Insert the valve cages, gaskets and valve cover plate. Position. 
the inlet valve with spring showing and the outlet valve with spring 
in the cover recess. . 

5. 	 Assemble the cover to the body with notch marks lined up. Install 
the screws but don't tighten. 

6. 	 Push the rocker arm in full stroke and hold in this position to flex 
the diaphragm. NOTE: The diaphragm must be flexed or it will 
deliver too much fuel pressure. 

7. 	 Tighten the cover screws alternately and securely, then. release 

the rocker arm. 


8. 	 Install the pump on the engine and repeat the pressure test, Sect 
3.2.3.1. 

3.2.4 CHOKE (Gasoline Fuel System) 

Remote starting models of generating plants use an automatic electric 
choke, Fig 3.2.A. An electric element controls the automatic electric 
choke. Before the plant starts, the choke is closed. When the plant 
has started, the generator supplies currerit to the heating element which 
heats the choke's bi-metal coil. As this coil heats, it winds tighter, 
opening the choke plate. 

3.2.4. l' Adjustment, Electric Choke. - Under normal operation, adjust 
the choke so the distance measured between the choke plate and carbu­
retor throat, Fig 3.2.E, is as shown in the table with the engine cold. 
Use the straight shank end of a drill bit to measure the gap. The up­
turned air cleaner must be removed for choke adjustment. To adjust 
the choke, loosen the 2 screws on the e.ndplate and rotate the cover 
assembly. 

1t.Jt; V VL V tl'l/·\;.7 1-\ n..1VLt1c .12 \,.I "\. .......... 'LJ """-' ~~~.~, ~' •.' 


6. 	 Install the field frame and endbell assembly and secure. B 
generator output wires feed through the slot in the front of 
frame. 

7. 	 Tighten the thru-armature~tud nut to 30 - 40 lb. ft. 

8. 	 Reconnect leads to the engine. 

9. 	 Reinstall the battery cables. 

10. 	Align the brush rig (Sect 5.3.6). 

TROUBLE-SHOOTING CHART 12, REVOLVING ARMA TURE 
GENERATOR 

TROUBLE POSSIBLE CAUSE REMEDY 

Engine runs but volt-I 
age does not build up 

Poor brush contact. See· that brushe 
well, are free: 
holders, are nc 
too short, and: 
good spring ten 

Open circuit, short 
circuit, or ground in 
generator. 

Replace parts r 
sary. 

Residual magnetism 
lost. 

Reroagnetiz.e tb 

Noisy and excessive 
arcing of brushes 

Rough commutator. Turn down. Ul 
mica between t 

Dirty commutator. Clean. 

Brushes not seating 
properly. Replace. 

Brush rig out of 
pOSition. Line up proper 

Generator overheat­
ing (apprOXimately 
1600 F higher than 
ambient) 

Brush rig out .01 
pOSition 

Overloaded: 

Adjust. 

Reduce load. 

Voltage drops under 
heavy load 

Engine lacks power. See remedies, 
lacks power, 'I 
Shooting Chart 
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SPRING 

REVOLVING ARMATURE GENERATOR 


Dove 	the endbell cover and band. 

Dove the brush springs (Fig 5. A). 

lsen the thru-armature-stud nut in the center of the rear bearing. 

nove 	the thru-generator-stud nuts on the endbell. 

ie the endbell, brush rig, and frame off as one assembly. Be 
eful not to drag the frame on the armature. 

nove the serews holding the blower baffle to the engine-tO'-gen­
tor adapter and remove the baffle. 

:Ie the armature and blower assembly off the stud. To loosen 
assembly from the crankshaft, tap the threaded end of the stud 
'eral times with a soft hammer. 

TE: 	If the above procedure doesn't loosen the armature assem­
bly, tap down wards on the outboard end of the armature 
shaft, rotate it 1/2 ,turn and repeat. Don't hit the commu­
tator, collector rings or bearing. 

lecessary to remove field coils, remove the pole shoes by re­
vingthe capscrews holding each to the frame. 

:ElVIBLY, GENERATOR 

nstall any poleshoes and field coils removed. 

tall the armature and blower assembly and install the stud nut. 

~ck for armature run-out (Fig 5. J). Run~out should be less 
[l .012". -' 

:essive run-out may be caused by ,! 

t or a nick on the taper of either 
rotor or crankshaft. If not, cor- I 
t by tapping the high side of the I 

ft near the ball bearing. Don't I 
the ball bearing, commutator, or r 
lector rings. I 

i 

:all the blower baffle and secure 
tl screws. 

FIG 5.J - CHECKING ARM­
ATURE RUNNOUT tall the bearing stop on the ball 

ring. 

FUEL SYSTEM 

Under extreme temperature conditions, it may be necessary to readjust 
the choke for best operation. For more chOking, turn the cover clock­
wise, for less choking, turn it counterclockwise. 

3.2.4.2 Disassembly and Repair, Electric Choke. - If the choke does 

not operate, or won't maintain its adjustment, disassemble it for re­

pair. If it won't close, check for binding, incorrect adjustment, or 

incorrect assembly of the coil. If it won't open after the plant starts, 

check for heating. The choke should be warm to the touch within a 

minute or 2 of plant starting. 


To disassemble the choke, remove the 2 screws holding the cover and 
lift the cover off. Then remove the spring. If necessary, remove the 
choke housing by loosening the single clamp screw on the housing. 

If the choke won't heat properly, check for a broken heating coil or 
high resistance electrical connections. Check the coil resistance with 
an ohmmeter. With the element at room temperature, resistance 
should be about 5 - 6 ohms for 12 volt models and about 25 ohms for 24 
volt modeIs. If the coil is defective, replace the thermostat cover. 

The bi-metal spring must be installed as shown in Fig 3.2.F. If in­
stalled backwards, it will hold the choke closed as the coil heats, 
flooding the engine. 

3.2.4. 3 Assembly, Electric Choke.­
1. 	 Install the choke housing, clamp it in place, and install the fiber­

glass insulation in the housing. 

2. 	 Install the spring, Fig 3.2. F. Be sure it winds in the proper direc­
tion - clockwise starting from the center. 

3. 	 Install the caver plate. Be sure the fork in the plate straddles and 
holds the outer end of the coil. 

FIG 3.2.F - INSTALLING COVER ON ELECTRIC CHOKE 


INSERT INNER 
END OF SPRING 
IN SLOT IN 

SHAFT 

---!Iroo­
H HOOK 
TER END 
RINGIN 
IN COVER 

TAB 

COVER 
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4. 	 Adjust the choke, Sect 
3.2.4.1. 

5. 	 Attach the electrical connec­
tion, and reinstall the air 
silencer adapter and air 
housing. 

3.2.5 CARBURETOR GASOLIl\TE 

The gasoline carburetor is a hor­
izontal draft type, -with an up­
turned intake horn (air silencer 
adapter). The carburetor con­
sists of 3 major sections - the 
bowl and float, the idle circuit, 
and the load circuit. 

~ \ \ t\". ~', ....-FUEL INLET 
\ ~~ ... ; jeLVEjSEAT 

FLOAT \~l~r~.I~=~l CA.R. BURETOR 
PI N ~~~:~ 

,/'dt-Q..1" BODY 

i,. ... .... FUELINLET 

I \ VALvE~ L=J 
CARBURETOR 

FLOAT 

FIG 3.2.G-INLETVALVE 


HKV.ULVINti AHlVfA'!'UK.tL UL.N.tLKA'LU.H 

.,\ 

l. 

2. 

3. 

4. 

5. 

6. 

the generator end cover and band removed to allow ace 
the rig, connect a voltmeter acrOss the de terminals. 

Then start the unit and apply full rated load. 

Loosen the brush rig mounting screws and rotate the rig to I 
the highest voltage. 

Rotate the in one direction until the voltmeter reading st 
to decrease. Mark this point. . 

Repeat step 4 in the other direction. 

Half the distance between the two marked points is the neutr 
position. 

NOTE: If a voltmeter isn't available, use the above procedu 
mark the point where arcing begins.Fuel enters the. carburetor through the inlet valve, Fig 3.2. G, and pas­

ses into the float chamber. To control the fuel level in thEE bowl, the 
float, closes the inlet valve when fuel reaches a certain height, and opens 
it when the fuel level drops,. 

The idle circuit, Fig 3.2. H, supplies fuel during no load operation and 
for small loads. Since the throttle plate is nearly closed at no load, 
the intake manifold vacuum is high <tnd the pressure difference between 
the manifold and float chamber causes fuel to flow through the idle cir ­
cuit. The pressure difference draws fuel up through the hollow center 
of the main adjusting needle, through passages in the carburetor body 
to the idle port. Bleed holes in the main. adjusting needle allow air to 
bleed in and mix with the fuel. When the throttle is almost completely 
closed, the fuel passes out throu,gh the idle port, controlled.by the idle 

~ 

MAIN JE:T OPE:RATING 

RIG 

FIG 5.1- BRUSH RIG ALIGNMENT 

5.4 DISASSEMBLY, GENERATOR 

1. Remove the battery cables, and leads to the engine. 

FIG 3.2. H - CARBURETOR IDLE FIG 3.. 2.1 - CARBURE TOR LOAD 
CIRCUIT CIRCUIT 

http:controlled.by
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Total Field 
terato!' WindingDC Voltage Output Resistance 
vIodel at Winding (no load) Resistance Each Coil 
ameplate) (Ohms)(Volts) (Ohms) 

_.­

ac model 
t Cranking 24-28 (60 Cy.) 2.065 2.065 

---- '------ .... 

Spec A Only
c model 

15(50Cy.)It Cranking 1.46 1.4621 (60Cy.) 

Begin Spec B 

21 
 0.8 0.8 

-
5MJB 

:leI 27 1.7 1.7 
J Cranking 

L-­ '-- ­

5. H - REVOLVING ARMATURE FIELD RESISTANCES AND 
DC VOLTAGE OUTPUT 

nd 5 MJB beginning Spec F only) To test the auxiliary winding, 
g. 5.F) check continuity between Sl and Fl- Resistance should 
less than 1 ohm. 

OM:MUTATOR REPAIR. - The commutator bars wear down 
, 	so eventually the mica between them extends over the tops of 

and causes sparking and noisy brushes. When the mica on 
of the commutator is touching the brushes it must be undercut. 

)le undercutting tool can be made from a hacksaw blade (Fig 5.G). 
mica to about 1/32" under the bars. Be careful not to injure 
'. After undercutting remove any burrs formed on the bars. 

)mmutator is grooved, out-of-round, or otherwise damaged, re­
:. Turn it in a lathe and then undercut the mica as described 
Shield the ball bearing during reifinishing. 

OLLECTOR RINGS. - If the collector rings are grooved, out-of 
r rough so that good brush seating can't be maintained~ remove 
a ture (Sect 5. 4) and refinish the rings in a lathe. Shield the 
ring during refinishing. 

ALL BEARING. - If the ball bearing becomes noisy, worn or 
5e defective, replace it. Remove the old ball bearing with a 
LIer and drive or press a new one into place. 

RUSH RIG ALIGNMENT. - The brush rig must be aligned in the 
position. If it isn't, sparking occurs. Normally, the neutral 

is identified by a chisel mark on the brush (Fig 5. I). If 
k is lost or a new brush rig installed, follow these instructions 
he neutral position: 

FUEL 	SYSTEM 

adjusting needle. As the throttle is opened to increase power, it grad­
ually exposes the idle transfer port and fuel is drawn out through this 
port also. 

As the engine governor opens the throttle farther, under increased load, 
the increased air flow through the carburetor produces a low pressure 
at the venturi (narrow section of the carburetor throat) _ This pressure 
drop draws fuel up the main nozzle to be mixed with air at the nozzle 
opening. This is the load circuit, Fig 3.2. I; th~ main adjust needle con­
trols its fuel delivery. 

At the same time, because the throttle is open, the manifold vacuum 
decreases so the idle circuit becomes less effective. In a certain 
range, the two circuits blend, both delivering fuel, but as load is in­
creased, the load circuit takes over. 

Whenever load is increased, with the load circuit in operation, the gov­
ernor opens the throttle to deliver more fuel. The main nozzle won't 
immediately deliver this increased fuel because of the jet controlled by 
the adjusting needle. To prevent a power lag when load is increased, a 
metering well around the outside of the nozzle delivers fuel until the 
main jet can catch up with the increased demand. 

3.2.5.1 Adjustment, Gasoline Carburetor. - Adjusting the carburetor 
means obtaining the correct fuel-to-air mixture for smooth, efficient 
operation. The carburetor should be adjusted in 2 steps - first the 
idle adjustment, and then the load adjustment. 

NOTE: 	 If the carburetor is completely out of adjustment so the engine 
won't run, open both needle valves 1 to 1-1/2 turns off their 
seats to permit starting. Don't force the needle valves against 
their seats. This will bend the needle. 

Before adjusting the carburetor, be sure the ignition system is working 
properly and the governor is adjusted. Then allow the engine to warm 
up. 

MAIN FUEL THROTTLE STOP SC~EWADJUSTMENT' 
. A: -® FUEL IDLE 

ADJUSTMENT 

FIG 3.2. J - GASOLINE CARBURETOR ADJUSTMENTS 
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1. 	 With no load on the generator, turn the idle adjustment out until the 
engine speed drops slightly be low normal. Then turn the needle in 
until speed returns to normal. 

2. 	 Apply a full load to the generator. 

3. 	 Carefully turn the main adjustment in until speed drops slightly 

below normal_ Then turn the needle out until speed returns to 

normal_ 


ALTERNATE J\1ETHOD. USE WHEN THERE IS NO LOADADJUST:MENT 
POSSIBLE +'\ 

1. 	 Start the plant and allow it to warm up. 

2. 	 Push in on the go\'ernor mechanism to slow the plant down to about 
400 - 500 rpm. 

:3. 	 Set the idle adjustment screw for even operation (so the engine is 

firing on all cylinders and running smoothly). 


4. 	 Release the governor mechanism to allow the engine to accelerate. 
If the en~ine accelerates e\'enly and without a lag. the main adjust­
ment is correct. If·not. adjust the needle outward about 1/2 turn 
and again slow down the engine and release the mechanism. Con­
tinue until the engine accelerates evenly and without a time lag 
after releasing the go\'ernor. 

With the carburetor and governor adjusted set the throttle stop screw. 
Fig 3.2. J. to allow 1/32 in. clearance to the stop pin with the plant 
operating at no load. This pre\'ents excessive hunting when a large load 
is suddenly remo\'ed. 

3.2.5.2 Remo\'al and Disassembly.­
1. 	 Remm'e the fuel line. gO\'ernor linkage and electric choke wire. 

2. 	 Remove the 2 carburetor mounting nuts and pull off the carburetor . 

3. 	 Re move the air silencer adapter from the carburetor. 
c' 

4. 	 Remo\'e the 2 scre-v.'s that mount the choke heating coil to the car­
buretor and pull off the coil assembly_ 

5. 	 Remove the float bowl nut and pull off the bowl. 

6. 	 Remove the float pin and float. 

7. 	 Lift out the float valve and unscrew its seat. 

. AI (WHEN USED) 

NOT USED WITH FLICKER 

. .'1',
l-----r' 
\ 
Fa~'''-"J 

(USED WITH 
FLICKER RESISTOR).) 

RESISTOR 

.... '" ,---:-1..
I' _. 

-
.." '" . 

FIG 5.F - SCHEMATIC, REVOLVING ARMATURE GENE 

3. 	 Separate the parallel field windings (at F +) and check each 
open circuit. 

4. 	*Check for open circuit in the series Winding with ohmmete 
probes to lead Sl and connection F +. If there is an open c 
isolate each coil and check it. 

5. 	*Test for short circuit between the starter windings and the 
windine:s. Before doing this separate all Windings at F+. 

472 

.L...J. 

------ ­

:t.:... MICA PROPERLY 
UNDERCUT 

WOODEN BLADE)
HACKSAW OANDLE:t. -0). 1".BLAD.~ I~..:. .,_ ;" \RIGHT .'-...rI.,,;.~ M ICAI WAY TO : ..., TEETHTOWARD GRIND 

POINT TEET 
HtlANDLE GRIND BLAD


WIDTHOFM 


COMMUTATOR 

BARS WORN BE­


LOW LEVELOFMICJI 

SEPARATORS CAUSI 


SPARKING,,JUMPING 

NOISY BRUSHES 


FIG 5.G - UNDERCUTTING COMMUTATOR .MICA 

* Doesn't apply to 5MTB Beginning Spec F 
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8. Remove the noload adjusting needle. 
t for shorts in the dc arma­

9. Remove the load adjusting needle and spring.winding. This test can 

be performed with the gen­


10. Remove the throttle plate screws and the plate and pull out theor disassembled and re-
throttle shaft.es a growler. Place the 

ature in the growler, op­
11. Remove the choke plate screws and plate and pull out the chokee the growler and pass a 

shaft.I strip back and forth above 
armature windings (Fig. 

3.2.5.3 Cleaning and Repair. ­). If the strip is magnet­
To clean the carburetor, soakly attracted to the armature 
all components thoroughly in ay point, a short is indica­
good carburetor cleaner, fol­After testing in one po­
lowing the cleaner manufac­n, rotate the armature 
turer's instructions. Be surehUy and repeat the test. 
all carbon is cleaned from thehis for one complete rev-

on. 	 carburetor bore, especially in 
the area of the throttle valve. 
Blowout the passages with 

e test indicates a short circuit in the dc windings be sure the compressed air. If possible, 
mutator is clean. Carbon dust. dirt and grease between the avoid using wire to clean out 
or slip rings could cause a short. the passages. 

the tests above show that the,armature is defective, replace it. Check the adjusting needles 
and nozzle for damage. If the 

'ELD WINDING TESTS. - The following tests can be performed float is loaded with fuel or 

'sassembling the generator, but the field coil leads must all be 
 damaged, replace it. The 
cted from their terminal points: brush rig. Control box, and float should fit freely on its 
connections. If a defective coil is found disassemble the gen­ pin without binding. Invert 
ect 5.4) and replace the defective coil. the c.arburetor body and mea­

sure the float level, Fig
the field leads disconnected use an ohmmeter or continuity 3.2.K. 
to check for grounding to the generator frame. Touch one 

. to each coil terminal in turn and the other to a clean, paint­ If necessary, bend the small lip that the intake valve rides on to adjust 
part of the frame. If the test indicates grounding, separate float level. 
indings and check each. 

Check the choke and throttle shafts for excessive side play and replace 
k the field winding resistance from the negative commutator if necessary. Don't remove the coating on the throttle shaft. This is 

hes (from F2 when used) to the F+ (or F1) connection on the " teflon, used to reduce wear and friction between the shaft and carbure­

rator (F+ connected to the positive brushes) with all com- tor body. 

tor brushes lifted off their seats. See Resistance Table (Fig. 

for correct values. If the windings are warm from 3.2.5.4 Assembly and Installation. ­
esistance will besUghtly higher than specified. If the resist ­ 1. Install the throttle shaft and valve, using new screws and lockwash­

is high, check for an open circuit in one of the parallel wind- ers. Install as shown in Fig 3.2.H and with bevel mated to the car­

step 3, otherwise go directly to step 4. 	 buretor body. On valve plates marked with the letter "C", install 

with mark on side toward idle port when viewed from flange end of 
carburetor. To center the valve, back off the stop screw, close the 

FIG 5.E - TESTING ARMATURE FOR 

SHORTS WITH A GROWLER 


THIS DIMENSION 
SHOUL.D BE 

~.J~, lin ,~ ."l 64 

FIG 3.2.K - MEASURING CARBURETOR 
FLOAT LEVEL 
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throttle lever, and'seat the valve by tapping it with a sman scr.ew­
driver. then tighten the 2 screws. 

2. 	 Install choke shaft and valve. Center the valve in the same manner 
as the throttle valve (step 1). Use new screws and 10ch"Washers. 

3. 	 Install the main nozzle, making sure it seats in the body casting. 

4. 	 Install the intake valve seat and valve. 

5. 	 Install the float and float pin. Center the pin so the float bowl 

doesn't ride it. 


6. 	 Check the float level with the carburetor casting. inverted. See 

Fig 3.2.K andSect3.2.5.3. 


7. 	 Install the bowl ring gasket, bowl and bowl nut. Make sure that the 
bowl is centered In the gasket, and tighten the nut securely. 

8. 	 Install the load adjusting needle with its spring. Turn in until it 

seats and back out 1 to 1-1/2 turns. 


9. 	 Install the idle adjusting screw finger tight. Then back out 1 to 

1-1/2 turns. 


10. 	Reinstall the choke coil and adjust according to Sect 3.2.4.1. 

11. 	 Install the air horn assembly and gasket. 

12. 	 Install the carburetor on the engine and connect the gasoline inlet, 
governor mechanism, breather hose, and choke. 

13. 	Install the air silencer. 

3. 2 . 6 AIR SILENCER 

The metal filter element sel"ves 
also as a flame arrester. Do 
not substitute with non-metal. 
Clean it regularly and assemble WASH FILTER 
dry. Replace the element if IN FUEL­

INSTALL DRY.damaged. 

3.2. L A1R SILENCER 


RE.VOLV ING A.tt.lVIAT UK.It 

5.2 ADJUSTJl.tI:ENTS 

The engine governor controls generator output frequency. Atthe 
time, engine speed determines generator output voltage, so volta 
be adjusted over asmaU range by adjusting. thegovernormechan 
The voltage drop from no load to full load operation is determine 
the engine governor sensitivity. 

To adjust output voltage slightly, within the range shown in Fig. 
adjust the governor, Sect 3.4.2. This also changes the plant 
quency. so be sure tIle the frequency stays within the maximum. a 
mum limits shown in Fig. 3.4.B for revolvingarmature generate 

The voltage drop from no load to full load can be adjusted to with 
range shown in 5. D by adjusting the governor sensitivity. 

Lr.ltN.It.ttA 1: u.r:tc 

Nominal 
output 

Voltage 
Max - (at 
no load) 

Voltage 
Min - (at 
full load) 

Preferred 
voltage spread 

no load to full load 

Preferr 
drop 

noload to f 

120 
240 
120/240 . 
240 
120/208 

126 
252 
126 
252 
228 

110 
220 
110 
2.20 
198 

4 
8 
4 
8 
8 

118-1l~ 
236-22'~ 

118-11~ 
236-221: 
214-2OE 

FIG .. 5. D VOLTAGE MAXIMUMS, lVllNIMUMS AND VOLT 
AGE DROPS 

5.3 	TESTING AND REPAIR 

Most of the following tests can be performed without disassembli 
generator. 

5.3.1 ARMATURE TESTING. - Before testing remove all brushe 
their holders. 

1. 	 Using a test lamp, Fig. 4.J, or ohmmeter, check the ac win 
for an open circuit between the slip . If an open circuit 
found, replace the armature. 

2. 	 Test both the slip rings and commutator for grounding to the 

3. 	 Test the armature for an open circuit in the dc windings by c 
ing continuity between all adjacent bars of the commutator. 

Touch the probes to 2 adjacent bars and check for continuity. 
each probe over 1 bar and again check. Continue around the 
tator. Adjacent bars that don't show continuity indicate an 01 
ature winding. . 
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GENERATOR BEARING. - The generator bearing is prelubricated 
life and sealed. It requires no servicing. 

COMl\WTATOR AND COLLECTOR RINGS. - The commutator 
Ie clean and in good condition. If it is dirty. clean with No. 00 
,per. Check the mica betv.'een the commutator bars. If it is 
tbe level of the bars under cut it 5.3.3). 

Illector maintenance see Sect 5 3.4 

'" w...... 
Q 
%.. 
'" 

REPLACE ANY BRUSH 
WORN TO f OR LESS. 

FIG S.B - SEATING BRUSHES 


TI-FLICKER BREAKER 
POINTS AND RESISTOR 

models). - The anti-flicker 
r points are located on the left 
rner of the engine crankcase. 

mshaft opens these pOints on 
ower stroke to add a resistor 

es with the generator field 
s. To adjust the breaker 
crank the engine until the 

reach maximum separation. 
and turn the stationary con­

set the gap at .025 in. Re­
and recheck the gap. 

odels have a transistorized anti-flicker circuit. The transistor 
the flicker resistor (rather than the plunger and breaker pOints 

3MjA models) which will long life to the breaker pOints 
e current to its pOints is very low. The breaker points are used 
control the transistor. 

justable flicker resistor is located on the right side of the control 
f flicker becomes excessive, adjust the resistor by. moving its 

Adjust it for minimum flicker with the average load on the plant. 

Set gap at. 025" 

FIG 6. C - ANTI-FLICKER BREAKER 
POINT GAP 

FUEL 	SYSTEM 

3.2.7 EXHAUST SYSTEM 

The exhaust system is normally supplied by the user, and installed in 
the field. However, the importance of correct exhaust system cannot 
be overemphasized. A poor or clogged system can cause low power, 
overheating and eventual damage. The effect of a poor exhaust system 
is to increase the back pressure at the engine, reducing efficiency. If 
excessive back pressure is suspected, check it according to the proce­
dure below. 

3.2.7.1 TESTING. - Install an adapter Or tee in the exhaust line next to 
the manifold. Connect a manometer or pressure gauge to the adapter. 
If there is a condensation trap next to the manifold, this can be used for 
the manometer connection. Run the plant under full load and observe 
the manometer. See Fig 3.2.Mfor maximum values. If the reading is 
higher, the exhaust system should either be disassembled and cleaned 
or altered to reduce back pressure. 

NOTE: 	 Back pressure readings can be taken at no load and maximum 
values are shown below, but this isn't as accurate as full load 
readings. Take the back pressure readings at full load when­
ever possible. 

r. 
...J

Q::>­
cu 
-N 

l 

.:.Jf: .\ :>­
u 

l.' 

UNITS OF" 
MEASUREMENT 

FULL 
LOAD 

NO 
LOAD 

INCHES OF 
WATER 27 5.1 

INCHES OF 
MERCURY 2 3 

8 
OUNCES 15.60Z 2.90Z 

j 

INCHES OF 
WATER 27 4.7 
INCHES OF' 
MERCURY 2 I 

"3 
OUNCES 15.60Z 2.70Z 

F1G 3. 2. M - MEASURING EXHAUST BACK PRESSURE 
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TROUBLE-.SHOOTING CHART 3, FUEL SYSTEM 

TROUBLE POS8IBLE CAUSE REMEDYI 
No gasoline to 
carburetor 

Vapor lock in fuel line or IAllow engine 
pump. , check for possible 

overheating. 

Defective fuel pump. ISee Sect 3.Z.3.L 

Restricted fuel line. I Clean or replace. 

Clogged fuel strainer. I Clean, Sect 3.2.2 -
adjust service periods 
and check source of 
contamination. 

Flooding Overchoking. I Adjustor repair choke. 

Incorrect adjustment of 
carburetor float level. I See Sect 3.2.5.3. 

Electric choke 
won't open 

Incorrect adjustment -
defective heating elementJ See Sect 3.2.4. 

Incorrectly installEd 
bi-metal spring. See Fig 3.2.F. 

Binding choke shaft. Disassemble and 
repair. 

Excessive Fuel 
Consumption 

Generator overloaded. 

Poor compression. 

Reduce load. 

See Sect 3. 7.2. 

Carburetor out of 
adjustment. Adjust carburetor. 

Power Lag When Metering well vent Clean carburetor. 
Load is Increased restricted. Clean extended air pass­

age through air cleaner 
adapter and gasket (late 

! models).
; 

-, 


S.REVOLVING ARMATUREGEN'ERA 


MODELS: 3MJA, 4MJA and 5MJB 

The revolving armature generator is used on these generating p 
Itisa 4'-pole, self-excited generator with inherent re.gulation. 
generator serves as a starting motor and furnishes dc current t 
charge the batteries during operation. 

The generator field contains shunt windings and series windings 
turns of heavy wire wound on the same forms as the shuntwindi 
The series ',:;indings act as the starting motor field. The shunt 
ings are the working field, they produce the magnetic field in w 
the armature turns to produce useful output. 

NOTE: 	 Beginning Spec F, 5MJB plants use a separate automoti 
er rather than the series winding in the generator .To 
fast voltage buildup, these models use an auxiliary sed 
ing (on two of the generator field coils) which is energiz 
battery during startir..g. 

The generator's armature contains bothac output windings and 
ings to supply the field and battery charging circuit. 

The generator is mounted to the engine through the engine-to-ge 
adapter and the armature is directly connected (a tapered fit) to 
crankshaft. The outboard end of the generator rides on a baUb 
housed in the endbell. Because of its construction the generat 
be removed as a unit. 

Generator leads are marked with metal tags for identification. 
and terminal marking codes are noted on the plant wiring diagra 
Sect 10. 

5.1 MAINTENANCE 

INSTALL BRUSHES WITHBEVE 
TOP SLANTING DOWN T·OWARI 

Normal 	maintenance procedures 
include periodic inspection of the 

SPRING 	I<:IOLDERarmature, ball bearing, collector 
rings and commutator, and the 
brushes normaUyevery 500 TO REMOVE BRUSH 

SPRING PRESS 
SPRING HOLDER 

hours. 	 In addition, the generator 
should be blown clean with com­

DOWN AND OUT AS
pressed air every 1000 hours. SHOWN 	IN BROKEN 

LINES. 

5.1.1 BRUSHES. - To examine FIG 5.A _ BRUSH INSTALLA 
the brushes, remove the endbell 
band and cover. Replacetbe brushes when they· wear to about I; 
long. All brushes must have at least a 50 percent seat. If they 
sand as ,iHustratedinFig.5; B 



41 REVOLVING FIELD GENERATOR 3.3 Ignition System 
LE SHOOTING CHART 11 (Cont.) 

All models (MJA, MJB, MJC) are equipped with a 12 volt battery igni­

NATUHE OF PROBABLE COHHECTIVE 
TROUBLE CAUSE ACTION 

tion system. The,. function of this system is to provide a spark in each 
cylinder at the correct time to ignite the fuel air mixture. All systems 
use suppressed ignition components to minimize radio interference. 
The 4 cylinder model (MJC) uses a battery ignition system with dual 
breaker pOints ~d.}gnition coils. 

3.3.1 TESTING 

The most complete test for an ignition system is to check the final re­
sult -- spark on the spark plugs. Remove each plug in turn, reinstall 
the ignition wire to that plug and hold the plug base against a piece of 
bare engine metal. Then crank the engine and watch the spark. A 
good blue spark indicates a healthy ignition system, a weak or yellow 
spark or no spark, a poor ignition system. The defect can be caused 
by defective breaker points, coil, condenser, or wiring. A good spark 
on all but 1 cylinder indicates a defective spark plug or defective high 
tension wire. 

3.3.2 :MIA IGNITION SYSTEM 

This ignition system, Fig 3. 3. A, uses a conventional automotive 12 
volt coil, battery ignition to fire the single spark plug. Except for the 
coil, the system is similar to the ignition system for the 2 cylinder 
MJB models. For information on maintenance, timing, breaker points, 
condenser, or co~l see M.JB IGNITION SYSTEM, Sect 3.3.3. 

HIGH TEMPERATURE 

CUT OFFSWITCH 
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} \ t;;-"':-===~~ 
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L ___ ..JI I II r--'6;11 
II I -J:.I 
\ I~"-____I· I 

--::0 I 
-= 1-=== IFIG 3.3.A - MJA IGNITION SYSTEM L~~ 

wltage slow to build 
!ligher than rated vol­
er bUild up 

wltage slow to build 
:en to twenty per cent 
ated voltage :uter 
I 

roltage builds up nor-
LIt less than rated 
after build up 

loltage builds up nor­
'ith slIghlly less than 
lItage at no load and 
.age at full load 

foltage builds up nor-
Jt 20 per cent above 
lltage aftel' build up. 
regulation poor, 

'oltage builds up nor-
It is twenty five Pt;l' 
Ive rated voLt:lge after 

'oitage builds up 1I0r­
It 125 to 150 per cent 
lted voltage after 

oUage builds up 110r­
It 150 to 200 percenl 
Iled voltage after build 
'egulation possible 

..-_' 

Open circuit ill olle or 
more Control Rectifier 

Open in one Field 
Rectifier 

Open circuit in Gate 
winding G1-G2 of Re­
actor A or B 

Shorted winding in 
Control Reactor 

Compound winding 
8 1-1 installed back-
war or has open 
circuit. 

Compoun<! winding 81­
S2 installed backward 
tlu'ough one Heactor 
(A 01' B) , 

Open eil'cuit in Control 
Rectifier bridge 

Shorlt:!d turn in gate 
Winding GI-G2 of Re­
actor A or B 

Control winding C l-C2 
of Reactor A or 13 
polarized incorrt!ctly 

Shorted turn in Control 
windillg C r C2 of Re­
ac10rA or B 

Relay inoperative 

Open in Control Circuit 

Test rectifier and re­
place if detective. 
Check soldered COIl­

nectiol1s to rectifiers 

Test rectifiers and re­
place if defective 

If Fie ld Rectifie rs 1 
and 2 check okay, 
check contiuuities of 
Gate windings G1-G2 

' Test Control Reactor 
and replace if defective 

Check wiring diagram 
for polarity of Com­
pound wlndL.J;s through 
Reactors A and Band 
test for continuity 

Check wiring diagram 
for polarity of Com­
pound winding tbrough 
Reactor A or B 

Check continuity fmm 
the junction of Control 
Rectifiers 1 and 2 to 
the jundi')'i of Control 
Rectifiers J and 4 

Test Rl':1ctors A and B 
for shorted tunlS and 
replace if defective 

Check circuit connec­
tions of bot!l l\.cactors 
A and 13 

Test Reactors A and B 
for shorted turn and l'e­
place if defective· 

Cheek coil continuity; 
replace if ddective 

Check cOlltinuity from 
£1 t.o E2 through Con­
trol Cil'cull 

" 

1" 
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3.3.3 MJB IGNITION SYSTEM 

This ignition system uses a single 4 volt coil, battery ignition to fire 
both spark plugs simultaneously; this means one spark plug fires on the' 
exhaust stroke while the other is firing at the end of the compression 
stroke. A spark advance on the breaker point mechanism advances the 
spark from 50 ATC (after top center) when cranked to 250 BTC (before> 

REVOLVING FIELD GENERATOR 

TROUBLE SHOOTING CHART 11, MAGNECITER 

Troubles are listed in .advancing order, from no output voltage 
rated but fluctuating output voltage. The relationship between t 
and cause i'3 not always consistent from model to model, so the 
ing information must be used as a guide, not an absolute rule. 

top center) when running at rated speed and using gasoline~ 

NATURE OF 
SPARK SPARK TROUBLE 
PLUG PLUG 

TOCONTROL <. Generator will not build up
BOX TERM. voltage,.

BLOCK 

HIGHTEMP. 
CUT OFF 
SWITCH 


.­
;,:~: : . I?=--'-­

iI 

II 


,:,,".:/ .". 

L_..., __ JII -- IGNITIONII -=- BREAKER r-;&nl 
II POINTS-l J.. I 
l L_ . --1- I 
~ i I 

II I 
l::::_..J 

FIG 3.3. B - MJB IGNITION SYSTEM 
·f";. 

3.3. 3.1 Maintenance .- Operating with a weak spark is detrimental to 
the generating plant, so periodic service is extremely important. Per­
iodic maintenance should include ­

9lllif4tvollage;!ow,,[0 build-- checking the ignition breaker point gap. 
i' "u.J1. ,C.ircuil breaker opens 

i.~iaGout five seconds-- checking and cleaning .spark plugs. ~t,. 
C:.'I OutJlutvoltage slow to build 

-- ins,pecting both the low and hi tension wiring. :: up and five per cent below. 
.~ rated voltagearterbuild up. 

-- checking the ignition timing. Vollage r.cgulatioll pOOT . 

PROBABLE 
CAUSE 

CORRECTIV 
ACTION 

Circuit breaker in "off" 
or "tripped" position 

Reset andclos.e 

Open in circuit breaker Stop plant and ch 
breaker COlltillUit 

No AC power to Magne­ Check AC voltag' 
citer E 1-E2 with thep 

operating! Volta 
shou'ld be fivepe 
uf the rated volta 
If not, chec:l;. can 
uity from E l-E2 
to the generator 

Contacts dirty in Build­ Stop plant. Clea 
up Relay of02SXlNlA drawing hard sur 

paper between co 

Partial loss oL.residual With plant ope rat 
in Rotor place a jUlDper a 

G I-G2 until volta 
gillS to build-.up_ 
remove 

Pair ofField Rectifiers '1 Test rectifiers al 
(either 1 & 4 or 2 & 3)open place if defective 

Both Field Rectifiers 2 ITest rectifiers al 
and 3 shorted place if defective 

Either Field Rectifier 2 Test rectifiers al 
or 3 shorted plnce if defective 

Either Field Rectifier 1 Test Rectifier an 
or 4.shorted place if defective 

.. - De cautious when trouble shooling all an operating plant.To adjust the breaker gap, rotate the crankshaft clockwise until the 
550 ATC mark on the flywheel matches the timing pointer (Fig 3.3. C). 
This is the point of maximum breaker opening. 

o 
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fBLE SHOOTING CHART 10 (Cont.) 	 The maximum gap should be 

;j 	
~-I____--..,. 

mOUBLE PROE'ABLE CAUSE REMEDY 

rect output 
~e . 

Voltage control on wrong 
tap (02SX) . 
Incorrect adjustment of 
output control resistor 
(04SX and 06SX). 

Engine governor set 
wrong speed. 

Defective Magnec'lte·r 

See Section 4. 1. 

Check engine speed, 
adjust governor. 

See Trouble-Shooting 
Chart 11 - Magneciter 

in generator. Defective bearing. 

Collector rings out 
of round. 	

Replace. 

Turn down in lath. 

.020 in. ; check it with a feeler 
.....---""(""',,,'-­gauge. If the gap isn't correct, 	 1'--::;,., ",--~

.1:"":..":;"..: vf~:;
loosen the adjust~ent screw ... /;iif{O . _!"--;v T250BTC 

!:-:;:"':.:;....... (BEFORE
and move the statlOnary con- ",'~"'kJ/
tact. Retighten the screw and "•." ~~.; CE1%fO 

recheck the gap. ,>" . 

When adjusting the points, ~ '0 
check to be sure they are clean '. , 
and not pitted. If necessary, .; 
clean the points with paper or 
gauze tape. If they are defec­ FIG 3.3. C - FLYWHEEL TI.MING 
bve or excessively pitted, re­ MARKS AND THE TIMING POINTER 
place them - See Sect 3.3.3.3. 

For spark plug inspection see 

Sect 3. 3. 5. To check ignition timing, see Sect 3. 3. 3. 2 . 


3.3.3.2 Timing. - The engine can be timed either stopped or running at 
rated speed. With the engine stopped, timing should be set for ignition 
at 50 ATC; with the engine running at rated speed, 250 BTC. Always 
adjust the breaker point gap before timing the ignition. 

A. Timing Procedure, Plant Stopped (gasoline fuel). 

1. 	 Remove the breaker points' cover, disconnect the lead to the igni­
tion points and install a continuity test lamp and battery so the lamp 
lights when the points are closed. ­

2. 	 Rotate the flywheel clockwise until the TC mark on the flywheel ap­
proaches the timing indicator, (Fig 3.3. C) . 

3. Then slowly rotate the flywheel clockwise until the light goes out 

.;- indicating that the pOints have opened. This is the ignition point . 
If timing is correct, ignition will Occur at 50 A TC . 

4. If ignition timing isn't correct, align the 50 ATC mark and the tim­
:: ... >":.5; ,2~. ing pOinter, then loosen the breaker plate capscrews and rotate the 

_1 . .' plate so the light goes out. Rotating clockwise advances timing, 
.'.\ counterclockwise retards it. 

5. 	 Retighten the plate and check timing, step 3. If timing isIi't correct, 
again adjust the plate. Otherwise reconnect the ignition lead and re­
place thecQver. 

B. Timing Procedure, Plant Running 

1. Install an automotive timing light on either of the spark plug leads. 
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2. 	 Run the engine at rated speed and check timing with the light. If 
timing is incorrect, loosen the breaker plate mounting screws .and 
correct It by rotating the plate. Rotating ciockwiseadvancestim­
ing, .counterclockwiseretards it. Retighten the plate beforere­
checking the timing point . 

retighten the breaker plate and then recheck the3. 

If the ignition point can't be adjusted to specifications, either theL.LHUllt; 
gear or camshaft gear is incorrectly installed or the centrifugal advance 
mechanism is defective, and the breaker mechanism must bedisas..; 
sembled for repair. 

13.3.3.3 Breaker Points. - The ignition breaker points, Fig 3.3.D, op­
erate from a cam located on the timing or start-disconnect gear . This 
gear, in turn, is driven by the camshaft gear. 

.KEEP THIS OIL HOLE CLEAR 

BACK S/OE OF IGNIT/ON 
BREAKER PLATE 

FIG 3.3. D - IGNITION BREAKER POINTS ­
. MJ:B (Note:MJA is not equipped 

with disconnect switch. ) 

A. Disassembly 

1. Disconnect the battery to prevent accidental shorts. 

2. Remove L'le point set cover and disconnect the wires from the start ­
cJ.i:s:.eonnect switch (if used) and the ignition breaker points, . 

3. Remov.e the 2 capscrews holding the breaker plate assembly and 
pull off the plate. 

4. Pull out the cam and weight assembly. 
spacermaunted on the gear shaft. 

Be careful not to lose the 

. REVOLVING FIE !,;lJ(,JKN.t: H.ATUH. 

TROUBLE SHOOTINGCHARTI0. REVOLVING FIELD GENERA'] 

.TROUBLE PROBAB.L$.CAUSE aEMEDi 

Engine runs but volt ­
age won't build up 

Residual magnetism gone ISee Sect 4. 3.] 
trouble shootil 

Deadshortin load. I Inspectloadal 
recto 

Magneciter defective.ISeeTrouble~S 
:Chartll -Mag 

Open cireuit, ground or 
short in stator. 

Test as perSE 
Replace ifnec 

Qpencircuit,ground or 
short in revolving field. 

TesLas per Se 
Rt.>placeifnec 

Current unsteady but 
engine speed not 
fluctua ting 

Loose connection. 

Poor brush contact. 

Clean and tigh 
nections. 

Reseator xt.>p 
brushes .Cle· 
rings. 

Frequency drops underjLow engine power . See Troublt.>-S 
heavy load Chart 1 - Engi 

Poor .governor adjust­ Adjuslengine 
ment. nor Sect 3.4 

Voltage drops under Defective Magneciter. See Trouble-S. 
heavy load, little Chart II .. Mag 
frequency change. 

Generator won't de"­ Unbalanced load on Unes.IAdjust load~ 
liver rated current. 

Defective Magneciter. See Trouble-:g 
Chart II -MagJ 

Defective field windings. I Test andrepla 
defective 

Generator overheats. IOverloaded. Reduce Load. 

Partial short in load. Corred short. 

Poor ventilation. Increase venti: 
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e outer wrapper and laminations. Extend all other leads out of 5. To disassemble the breaker plate assembly, remove the condenser 
e generator through the notch in the engine to generator adapter. and points and pull out the plunger and plunger diaphragm . 

stall the bearing stop clip on the ballbearing. B. Repair. - Thoroughly clean the gear 
and cam assembly. The weights should 

stall and secure the endbell. Theballbearing stop clip should fit move freely in and out without catching in 
to the notch in the ballbearing mount on the endbelL either end position. Inspect the gear ramp 

for notches or other defects. If any part of 
ghten the thru-rotor-stud nut to 55 to 60 lbs-ft. the cam, weight and gear assembly sticks, 

the complete. assembly must be replaced. 
connect the leads to the ignition system and other equipment bn Inspect the weight springs, and compare

.eengine. them against the data in Fig 3.3. E. If the 
cam is loose on the gear shaft, the com­

DIMENSION 
A 

1.255" 
I. 54 .\ 

I ~ i~ ·IJCJ~ 

TENSION 

IN POUNDS 


o 
4.0-4.5 

stall lead Bl on the adjustable resistor. 	 ...;. plete assembly must be replaced. Clean FIG 3. 3. E - CENTRIFUGAL 
and inspect the bearing surfaces in the WEIGHT SPRING DATA 

UTION: Check this lead to see that it is short and keep it away breaker plate and gear case; be sure to 
from the blower. If necessary when installing a new clean the oil trickle holes into these bear-
stator or leads, cut it shorter and reinstaU the connec­ ings. Check the oil spray hole in the gear case to be sure it is open, 
tor. Fig 3.10. A. If the breaker points won't maintain the proper gap, check 

for excess wear in both the cam and the ignition breaker plunger. 
stall Eland E2 on the Magneciter terminals Eland E2' 

stall the brushes and brush holders. 

ose the Magneciter, secure with2capscrews and install the 
d cover. 

FIG 3.3. F - TIMING MARKS ON TIMING CAM, GEAR, 
AND CAMSHAFT 

C.Assembly 

1. 	 Install springs on the weight assemblies. Install the cam on the 
gear shaft, being sure to align the timing marks, (Fig 3.3. F) and 
install the cam spring. 

2. 	 Install the spacer and thrust washer on the gear shaft assembly, and 
install the assembly into the gear case. Match the timing marks on 
the timing gear and camshaft gear (Fig 3.3. F). 

3. 	 Install the spring and plunger on the end of the shaft. 
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4. 	 Install tbe breaker plate. 
Install tbe ignition plung­
er and diaphragm and 
diaphragm cup, Fig 3.3. 
G. 

5. 	 Install the start-discon­
nect (when used) dia­
pnragm and plunger, 
and install the start ­
disconnect breaker pOints. 

6. 	 Adjust the start-discon­
nect breaker point gap 
(if used) to. 020 in. 

7. 	 Install the ignition break­
er pOints and adjust the gap, Sect 3. 3. 3. 1. 

8. 	 Time the ignition, Sect 3.3.3.2. 

3.3.3.4 Condenser. - The .3 mfd condenser mounted on the breaker 
plate aids primary field breakdown when the points open and prolongs 
the life of the breaker points by reducing the arc across them. A de­
fective condenser causes a weak spark and rapid breaker point wear. 
Use a standard cOmmercial condem;er checker to test the condenser 
for leakage, openings or grounding. If nO tester is available, check for 
shorts or defective leads and replace the condenser if you suspect it has 
defects. 

3.3.3.5 CoiL - If spark is weak or there is no !Spark, and the breaker 
pOints are clean and properly adjusted, test the coil for possible defects. 
As a general test of the coil, disconnect the spark plug lead(s), ground 
one (if 2 leads), and hold the lead (second lead if dual terminal coil) 
1/4 inch from the engine. Then crank the engine. A good spark indi­
cates the coil is operating. 

Further tests of the coil are as follows: 

1. 	 With an ohmmeter check the resistance of the coil windings. Nor­ -l 

mal resistance readings range from. 5 - 2 ohms for the primary 
Winding and from 4000 - 10000 ohms for the secondary winding. 
E.~'tremely low resistance usually indicates a shorted winding and 
extremely high resistance usually indicates an open in the winding. 

WARNlNG: 	 The 4 volt coils (MJB, MJC) can be tested on a 6 volt 
tester. However, a 12 volt tester will destroy the coil 
in a few seconds. 

~ "1 ®,rIGNITIONBREAKER\...z.,; . PLATE 

c.' 

'/-: (S . IGNITION'.' 
... 	 -.--- r REAK.ERY-~~." .~: 'NGER\ B.-' '(ir-:~ PLU i 

',', 	 , .' I' I-! J :' jl J1i1'~~.,\\\ !.-~~.,J;;)'J1......, :'.l.; 'lI;i(\ I .....c.t V Ut ...~. ?\ /1'/ 

K DI ~PHR~~I./'C~P\ DIAPHR 

FIG 3.3.G - lNS TALLlNG 

IGNITION PLUNGER 


K:t:.VULVINb l:'lJ:;.LLJu.c.."'i;c,.n.n>-""H 

f 

~((~TURN NUT OUT TO E 
GENERATOR THROL 
STUD. STRIKE WITH 
HAMMER WHILE PR 

A713 

FIG 4.N - REMOVING ROTOR 

11. 	 Remove the 4 screws holding the air baffle and remove the 

12. 	Slide the rotor and blower assembly off the thru-rotor-stud 

13. 	Remove the ballbearing from the rotor with a gear puller. 

4. 5 ASSE:rvTI3LY, GENERA TOR 

1. 	 Press the ballbearing on the rotor shaft as far as it will go. 

2. 	 Wipe both the crankshaft stub and the tapered section of the 
shaft clean and install the rotor and blower assembly. 

3. 	 Install the air baffle and secure with 
screws. Place so the rubber grommet 
is near air outlet. 

4. 	 Install the thru-rotor-stud nut but don't 
tighten. 

5. 	 Check the rotor run-out at the rear 
end of the shaft (Fig. 4.0). Run-out 
must be less than. 012". Excessive 
run-out may be caused by dirt or a 
nick on the taper of either the rotor or , 
crankshaft. If not, correct by tapping FIG 4.0 - CHECKIN( 
ballbearing. Don't hit the collector RUN-OUT 
rings. 

6. 	 Install the stator assembly. A locating pin on the engine-to­
erator adapter aids positioning. When installing the stator, 
lead B1 through the rubber grommet in the air baffle. Lead 
and E2 should lead to the tear of the stator through a notch 1 
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MAGNECITER RECTIFIER 
(ASSEM~L: OHMMETER 

~~ Of1~~.'li~..''iC-®­
~ 

. I{-(.' 
I \

")Q ,." I I) " 
~/ ~ 

---~~,~l 

A"1'IS 

FIG 4.M - TESTING FIELD RECTIFIER 

IISASSEMBLY, GENERATOR 

isconnect the battery so the plant won't accidentally start ­

emove the exciter cover and open the exciter. This reveals the 
u-rotor-stud nut. 

emove the 4 machine screws on the endbell near the ballbearing 

ud lift out the brush holders, (Fig. 4.H). 


)isconnect leads E1 and E2 from the static exciter input terminals. 


.emove the lead from the tapped adjustable resistor in the genera­

r air outlet opening. 


:emove the leads from control box to the ignition system, choke, 

tart disconnect switch, etc. on the engine. 


Jock the rotor with a screwdriver through the blower opening and 

)osen the thru-rotor-stud nut. 


.emove the hex nuts from the rim of the end bell. 


cull the end bell and Magneciter off the generator. Use a crowbar 

} pry it loose jj necessary. 

tide the stator assembly off its studs. Don't let it rest on the rotor. 
Lots are provided in the adapter casting for a prying tool. 

". 

,0 

IGNITION SYSTE M 

2. 	 When a coil passes aU the above-mentioned tests and fails to oper­
ate, it should then be tested on anyone of the popular make coil ahd 
WindiIlg testers for Which test data is available. 

3.3.4 MJC IGNITION SYSTEM 

TheMJC generating plant uses a suppressed battery ignition system 
with dual breaker points 'to produce and distribute spark to 4 cylin­
ders (Fig 3. 3.H). 

IGNITION 
RESISTOR 

TO 
CONTROL 

DISTRI SUTOR 

\ 

BOX • "­

IGNITION 
RESISTOR 

TERM.HIGH WATER TEMP. 
BLOCK CUT OFF SWITCH 

FIG 3. 3.H - MJC IGNITION SYSTEM 

The ignition system includes 2 ignition coils, distributor with spark ad­
vance and 2 sets of breaker points, and spark plugs. Breaker point set 
no. 1 fires cylinders 1 and 4; point set no. 2 fires cylinders 2 and 3. 
See Fig 3. 3 . I. 

3.3. 4. 1 Maintenance. - Periodic maintenance of the MJC ignition sys­
tem should include oiling the distributor, cleaning and adjusting the 
breaker points, checking ignition timing, cleaning and adjusting the 
spark plugs, and general inspection of the ignition system wiring. 

A t regular intervals, add 3 to 5 drops of medium engine oil to. the oiler 
on the distributor . Add 1 drop of light engine oil to the breaker arm 
hinge pin and 3 to 5 drops to the centrifugal weight pivots. Wipe grease 
lightly on each lobe of the breaker cam. Don't over lubricate the dis­
tributor. 

To adjust the breaker points, remove the distributor cap and rotate the 
crankshaft to get maximum breaker gap. The gap should be .017 ­
.022 in. At the same time, inspect the points for dirt or pitting. 
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Dirty points can be cleaned with tape 
and carbon tetr achloride. But if the 
points are excessively pitted, they 
must be replaced. 

3.3.4.2 Timing. - Ignition timing 
means adjusting the dsitributor so 
the spark for each cylinder fires at 
the correct time for maximum power 
(250 BTC of each compression 

stroke).

The MJC ignition system may be 

timed either with the engine stopped ,-';'91' 


or running. But before timing the - ~ 


ignition, be sure both sets of break- FIG 3.3. I - MEASURING DISTRIBUTOR 

er points are clean and properly ad- BREAKER GAP 

justed. Breaker point set no. 1 

opens to fire cylinders 1 and 4 while point set no. 2 opens to fire cylin­

ders 2 and 3. 


A. 	 Timing Procedure, Engine Stopped. 

1. 	 Disconnect the low voltage lead to the distributor and connect a test 
lamp and battery so the lamp lights when the no. 1 set of breaker 
points are closed. 

2. 	 Remove the spark plug from #1 cylinder and rotate the flywheel 
clockwise until air is forced out of the spark plug hole. 

3. 	 Continue rotating the flywheel slowly until the test lamp goes out, 
indicating that the breaker points have opened. This is the ignition 
point. If the TC mark on the flywheel and the ignition timing pointer 
are aligned, timing is correct, otherwise the distributor will have 
to be adjusted. 

4. 	 To correct timing, align the flywheel TC mark and the timing point­
er. Then loosen the distributor body and rotate it (clockwise if igni­
tion occurred early and counterclockwise if late), until the light goes 
out. 

5. 	 Retighten the distributor body in the new position and recheck the 
timing, step 3. If timing still doesn't occur at the correct point, re­
peat step 4. 

6. 	 The no. 2 set of points should be properly timed to open if the gap is 
correct (.017 - .022 in.) and no . 1 set of points has been properly 
adJusted. However, they may be checked for proper timing by plac­
inga timing mark on the flywheel 1800 from the TC mark. Then re­
peat steps 1 - 5 substituting cylinder 2 101- cylinder 1 and the new 
timing mark for TC. Later flywheels have BC (Bottom Center) mark. 

B. 	 Timing, Engine Running 

1. 	 Install an automotive timing light On the spark plug for cylinder #1; 
following the manufacturer's instructions. 
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LARGE REACTQRI MODEL OF 
CONTROL 
REACTOR BUlL 

MAGNECITER . C to 1 C to 31 RELAlC 1 to C2 I G1 to G2 

02SXINIA 14.0 1.05.0 525 	 ­

12.5· 11. 0 1. 77O.4SX 1NIA & B No: 

12.506SXINIA & B 5.5 .66 No: 

FIG. 4. L - TABLE OF RESISTANCES, MAGNECITER 

3. 	 Connect one test lead to G1 and the other to G2 and observe 
bulb. .. 

4. 	 With the test leads still connected to the gate winding leads, 
across leads C1 and C2 andagain observe the bulb. 

5. 	 Connect one test lead to the control winding lead and the oth 
lead to one of the gate winding leads and observe the bulb. 

RESULTS 

1. 	 Reactor is serviceable if bulb is dark for steps 3 and 5 but I 
for step 4. 

2. 	 Reactor is defective if bulb lights with low intensity for stef 
cating presence of a short in either gate Winding or control 
If bulb lights at aU during step 5 the control and gate windin 
shorted together. If bulb fails to light in step 4 there is vel 
an open circuit in either the gate winding or control winding 

If any reactor is defective, replace it. 

4.3.3.2 Rectifiers. - Test each rectifier believed to be defectiv 
isolating it and measuring the resistance first in one direction, 
the other. If the rectifier is operating properly, one reading wi 
much higher than the other. If the 115 volt test lamp is used, fi 
touch the tester probes together and observe the brightness of tl: 
Then touch them across the rectifier .. If the bulb lights brightly 
at all, the rectifier is defective. If it lights dimly, this Indicate 
the rectifier is passing current in only 1 direction and is furictio 
properly. Replace any rectifier found defective. 
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.4 Collector Rings. - If the collector rings are grooved, out-of­
pitted or rough so that good brush seating can't be maintained, 

e the rotor, Sect 4.4; and refinish the rings in a lathe. Remove 
eld the baUbearing during refinishing~ 

.5 Ballbearing. - If the ballbearing becomes worn or other­
lefective. replact it. Remo\'e the old ballbearing with a gear pull ­
drh'e or press a new one into place .. 

1--1 


L­ __ ....j 

V. A.C 
"Lf 

?!:..TRANSFORMER WITH 
SEPARATE PRIMARV ANl) 
SECONl)ARY-I: t FOR SAFETY 

K -	 115 V CONTINUITY TEST LAMP (Use for testing Magneciter) 

MAGNECITER TESTING AND REPAIR. - If generating failure is 
I to the Magneciter, see the Magneciter trouble-shooting chart. 
~m tests on the components with either an ohmmeter or a 115 volt 
.mp (Fig. 4.K). 

s isolate the component being tested by removing its leads. Be­
~sting, make certain that no part of the Magneciter is grounded. 
Ie tests in the following sections to determine whether the com­
.s are functioning properly. Replace any components found de-
l. 

1 Reactors. - Test the control reactor with an ohmmeter, using 
sistance values in the Table of Resistances (Fig. 4. L). Use the 
Lng method to test each gate reactor: 

ake 	certain that no part of the Magneciter is grounded. 

olate the gate winding (G1' G2) by disconnecting one lead from 
S p.oint of connection and the control winding by disconnecting both 
ads (Cl' C2) from their points of connection. 

A.UTION: The accuracy and reliability of resistance values de­
pends on the accuracy of the ohmmeter used.Relia­
ble readings such as found between G1 and G2 can't be 
accurately read with a multimeter. 

I G NIT ION S Y S T E M 

2. 	 Run the plant at rated speed. Aim the flashing timing light toward 
the flyw hee l. 

3. 	 If the timing pointer on the gear cover indicates 250 BTC, timing is 
correct. Otherwise, loosen the distributor body clamp and rotate 
the distributor body to adjust timing. If timing is early (250 mark 
to the right of the pointer) rotate the distributor clockwise to retard 
the ignition point. Tighten the distributor in its mount and recheck 
timing with the light. 

4. 	 The no. 1 set of breaker points fires cylinders 1 and 4. Breaker 
point set no. 2 fires cylinders 2 and 3 and should be properly timed 
to open if the gap is correct (.017 - .022 in.). The timing may be 
checked by placing a timing mark on the flywheel 1800 from the 250 

BTC mark (155° ATC). Then repeat steps 1 - 3 substituting cylin­
der 2 fOr cylinder 1 and the. new timing mark for 250 BTC. 

NOTE: 	 If the relative position of the timing marks doesn't remain 
steady, the distributor is probably defective. This can be 
caused by pitted or misaligned breaker points, incorrect 
breaker pOint spring tension, WOrn or loose breaker plate 
or a worn distributor shaft or bushing. 

3.3.4.3 Distributor. - The distributor serves 3 functions. It contains 
and opens the breaker pOints at the proper time, contains an automatic 
spark advance mechanism, and serves the two coils which supply high 
voltage to the spark plugs. 

A. Testing. - The cam dwell, firing a single point, is a mean of 321 

degrees. Since this is not readable on most meters the point opening 

should be adjusted. 017 - .022 inches. See Sect 3.3.4.1. 


Thoroughly inspect the breaker points and check to be sure the movable 
contact turns freely on its pivot. 

Using aspring scale, measure the tension of the points as they break 
contact. Tension should be 17 to 20 ounces. If it is greater, it causes 
excess wear; if less, the contact will bounce. See step 9, sub sect D, 

. distributor assembly, 

HOOK OVER 
BREAKER ARM 
AT CONTACT 

to adjust tension. 

SPRING 

SCALE---...... 


(I ~~~~~_~':~"._~':...~ __ 

FIG 3.3.J - :rvlEASURING CONTACT SPRING TENSION 
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B. 	Removal and Disassembly 

1. 	Remove the distributor cap by removing the 3 mounting screws. 

2. 	.Remove the two primary leads from the distributor terminals. 

3. 	 Remove the two coil leads from the breaker point cover adapter. 

4. 	 Record the position of the distributor body for easier assembly. 

5. 	 Remove the distril;mtor hold down capscrew and pull the distributor 
out of the crankcase. 

6. 	 Remove the 3 screws holding the breaker plate to the distributor 

housing and loosen the primary lead mounting terminals. 


'7. 	 Lift the breaker arms off their hinges. 

8. 	 Rotate the breaker plate counterclockwise about 450 and pun it out 
of the distributor body. 

9. 	 Remove the 2 centrifugal advance springs. 

10. 	 Remove the spring clip (cam retaining spring) holding the cam to 
the drive shaft and lift out the cam. The weights are now free and 
can be lifted out. 

11. 	If necessary, press the 2 bronze bearings out of the distributor body. 
To check for bearing wear, see Repair, next sub-section. 

PRIMARY 
TERMINAL\ 

OISTRIBUTO~ \ 
BODY~ 

CENTRIFUGAL 

FIG 3.3.K - DISTRIBUTOR CENTRIFUGAL ADVANCE MECHANISM 


REVOLVING FIELD GENERATOR 

2. 	 Test for short or open circuit in the rotor winding, by measu 
the winding resistance between the slip rings. It should mea 
be~Neen 6 and 6. 5 ohms for the MJB and between 2. 5 and 3 0 

for tlle we (at 700 F). If an accurate ohmmeter isn't availa 
check the rotor for open circuit or grounding with a dc test 1 
(Fig. 4.J). 

Replace the rotor if it is grounded, 
or has an open circuit or short. 

4.3.2.2 stator Continuity Tests. ­
Disconnect the generator output 
leads in the control box. Use the 
wiring diagrams in Sect 10 to de­
termine the output lead cOding. 

1. 	 Using either the test lamp or 
an ohmmeter, check each 
winding of the stator for 
grounding to the laminations 
or frame. 

NOTE: 	 Some generators have 
ground connections to 
the frame. Check the 
wiring diagrams. 

-

TEST LAMP 
FOR TESTING FOR OPEN CIRCUITS AND GROU 

USE A 3 OR 4 CANDUPOWER BULB. 

FIG 4.J - CONTINUITY TE 

LAMP 


2. 	 Using an accurate ohmmeter, test the resistance of each stat 
Winding. Compare the resistances obtained. All windings 
output voltage should indicate about the same resistance. An 
usually low reading indicates a short; a high reading an open 
cuit. 

If the ohmmeter required for this test isn't available, check f 
open circuits with the test lamp. 

If any windings are shorted, open-circuited or grounded, replace 
stator assembly. Before replacing the assembly, check the leads 
broken wires or insulation and replace any defective lead. If this 
not correct the fault, replace the assembly. It isn't practical to a 
to rewind a defective stator except in a competent reWinding shop. 

4.3.2.3 Battery Charging Winding Tests. - Remove the lead from 
battery polarity reconnection block to ammeter at the ammeter. 
a dc voltmeter between the lead and ground. At governed engine s: 
the average dc output should be 7 to 9 volts. If the output is incon 
test for open circuit or grounding in the leads and Windings. If lea 
are defective, replace them. If the winding is defective, replace t 
stator. 

I 
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L2VOLT 
ArTERY 

E2 

SWITCH 

FIG 4.1 - FLASHING THE FIELD. SEE SECT 4.3.1.1 

ut voltage won't build up after pushing the reset button, flash the 
To flash the field connect a voltmeter across the ac output. Then 
plant and touch the leads of a 12 volt battery in series with an B­

j current limiting resistor to the exciter..:to-brush leads ... pos­
) to Fland negative (-) to F2' If the resistor weren't used, bat­
rrent could destroy the Magneciter rectifiers. Watch the voltme­

f. voltage builds up to normal, the trouble was due to lost residual 
field. If the voltmeter indicates a low voltage,· the Magneciter is 
)ly defective (See Sect 4.3.3 and the Magneciter trouble-shooting 
:or repair). If there is no voltage output with the battery connect­
i'1 and F 2, trouble is in the alternator (See Sect 4. 3.2 for testing 
pair)". 

2 Under-Voltage Condition. - Either the alternator or Magneciter 
Ie defective. But, the defect is probably in the Magneciter so 
~t first, using Sect 4.3.3 and the Magneciter trouble-shooting 

3 Over-Voltage or Fluctuating Voltage. - If the engine is opera­
the correct speed, trouble is most likely in the Magneciter. See 
3. 3and the Magneciter trouble-shooting chart. 

~LTERNATOR TESTING. - Most alternator testing can be per­
without disassembling the generator. 

LRotor Continuity Tests. - Remove the brushes .so none touches 

:ector rings. . 


ng an ohmmeter, test for grounding between .each slip ring and 

rotor shaft, . 


IGNITION SYSTEM 

C. Repair. - Clean all disassembled components except the condenser, 
breaker points and bushings in light cleaning solvent. When dry, in­
spect all components. Inspect the centrifugal advance component for 
signs of wear and replace any that appear WOrn or otherwise damaged. 
Inspect the cam and shaft for wear or score marks. If either is scored, 
replace it. 

To check for excess bearing wear, set the drive shaft into the body and 
measure the side play at the top of the cam with a dial indicator. Mount 
the indicator on the distributor body, and measure the side play that 
occurs when you pull the shaft directly away from the indicator with a 
force of about 5 pounds. Side play should be less than. 005 in. If not, 
the bearings must be replaced. But, because of the great care that 
should be exercised during replacement and special driver required to 
correctly size the bearings, ONAN doesn't recommend field replace­
ment of bronze shaft bearings unless the required equipment is avail ­
able. This can be done by an authorized service station. 

D. 	 Assembly, Distributor 

1. 	 Install the shaft assembly with the upper drive shaft thrust washer 
in the distributor body. 

2. 	 Install the lower drive 
shaft thrust washer and 
drive .gear. Install a pin 
through the drive gear and 
shaft and peen it into place. 

3. 	 Check the drive shaft end 
play. It should be between 
.003 in. and. 010 in. If 
end play is too small, tap 
the lower end of the dis­
tributor drive shaft lightly 
with a soft hammer to in­
crease play. If it is too 
great, check the thrust 
washer installation Or re­
install the gear. 

FIG 3. 3. L - CHECKING DISTRffiUTOR 
4. 	 Set the centrifugal advance SHAFT END PLAY 

weights into place and in­
stall the cam. Be sure the 
pivots on the cam fit into the hole in each weight. 

5. 	 Secure the cam with the spring clip and install the weight springs. 

6. 	 Install and secure the breaker plate. 
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7. 	 1'lount .the breaker arms on their pivots and place the control spring 

end between the end of the terminal stud and the square metal wash­

er. 'Then tighten the primary terminals. 


8. 	 Align the contacts so they make contact near the center. To do this, 

bend the stationary contact bracket not the breaker arm. 


9. 	 After aligning the points, check the tension of the breaker spring 

with a spring scale booked on the arm at the contact and held at 

right angles to the contact surfaces (Fig 3.3. J). Tension should be 

17 to 200z.If not,adjust it by loosening the screw holding the end 

of the contact spring and installing spacing washers or sliding the 

end of the spring in or out. 


10. Rotate the drive shaft to obtain maximum breake.r gap and set the f 
gap for. 020 in. (Fig 3.3. I). 

E. Installation, Distributor. - If you know the position of the distribu­

tor when removed and the crankshaft wasn't moved after distributor re­

moval, the distributor can be installed inexactly the same pOSition. 

After installing, perform steps 3, 4,5, and 6 below. 


But if the exact position of both distributor body and rotor weren't re­

corded or the crankshaft was rotated, follow the complete procedure 

below. 


1. 	 Remove the spark plug from :Ii 1 

cylinder. Place a finger over 

the spark plug hole and rotate 

the. flywheeI clockwise until the 

cylinde,r builds up pressure. 

Continue rotating until the TC 

mark of the flywheel aligns with 

the timing pointer. 


NTSETNO.! 
RES CYLINDERS 

lAND 4)2. 	 While holding the distributor in 
the position shown in Fig 3.3. M 

and the points in an open posi­

tion, push the distributor into 

its mounting hole. It may be 
 FIG 3.3. M - DISTRIBUTOR 
necessary to rotate the distrib­ INSTALLA TION POSITION 
utor slightly to position and 

mesh the distributor and cam­

shaft gears. 


3. 	 Install tbe distributor clamp screw. 

right side of the plate and swing 
.the assembty outward. Tore­
move the brush holders, unscrew 
the 	4 machine screws on the end­
bell near the ballbearing.Re­
place the b.Tushes when they wear 
to about 5/16'1 long. Don'tuse a 
sUbstitute brush that may look 
identical. It might have entire­
ly different electrical character­
istics. 

4.2.2 GENERATOR BEARING. ­
The generator bearing is pre­
lubricated for life and sealed. 
It requires no servicing. 

4.2.3 EXCITER. - Except for 
the 02SX the exciter contains no 
moving parts. Periodically blowout any dust and make certain 
components and connections are secure. 

A build-up relay was u.sed on the 02SXmodels. Early models had 
relays and later model relays were.enclosed in metal shields. Tb 
lay contacts should be cleaned regularly. Carefully wipe the rebiy 
tacts with paper to remove any non-condu.cting'film or dirt. 

4.2.4 COLLECTORRINGS. - The collector rings must be clean a 
free of scratches, burrs and :tnarks~ If necessary, use no. on san 
paper to clean the surface. Never use emery cloth or other condu 
abrasives. 

4.3 	TESTING AND REPAIR 

If repair work is necessary on the generator, it should be perform 
a competent electrician who is familiar with operation of electric 
atingequipment. 

4.3.1 TROUBLE-SHOOTING. - In the event of abnormal generator 
put voltage, observe the follmving procedures. 

4.3.1.1 No VoltageB\lild Up. - First remove the exciter cover an 
with the plant running, operat-e the residual reset button on the Ma 
citer. On the 02SXexciter, the build-up relay automatically perfo 
this function. Check its operation and contacts. . 

REVOLVING. FIELD GENKRATo.R 

~ULlRr< 

FIG 4.H - REMOVING BRUS 


NOTE: Early04SX and 06SX models had no reset button. On thes 
4. Connect the coil leads to the breaker point cover adapter. See els place jumpers momentarily from GI to G20f each reac 

Sect 3. S.H. simultaneously with the plant running. 

http:ballbearing.Re
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FIG 4.G - TYPICAL MAGNECITER CIRCllT 

'JUSTMENTS 

'"., ..... 
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"'I 
~l 
~ I 

_gJ 

T VOLTAGE. -It's possible, by means of controls in the mag­
, to make small changes in t he generator output voltage _ DON'T 
se controls to increase generator output above the rated voltage 
20V, 240 V). 

dels with an 02SX Magneciter (See nameplate) adjust the voltage 
.nging the tap used on the control reactor, Cl' C2, or C3. The 

difference between each of the taps is abour 4% of the output 
and C1 gives the highest voltage. At the factory, the connection 

ade to C2­

04SX and 06SX Magneciter, an adjustable tapped resistor controls 
tage output. It is adjustable over a range of about 5 percent with 
~hest voltage when the tap is moved to the top of the resistor. 

AINTENANCE 

merator normally needs little care other than periodic inspection 
exciter, ballbearing, collector rings and brushes every 1000 

However, 02SX exciters require build-up relay cleaning every 
urs. 

BRUSHES. - To examine the brushes, brush springs, and slip 
remove the exciter cover at the rear end of the generator. Note 

e exciter mounts on a hinged plate. Remove the screws from the 

IGNITION SYSTEM 

5. Connect primary leads to distributor terminals. 

6. Time ignition system. See Sect 3.3.4.2. 

3.3.4.4 MJC Ignition Coils. - The MJC generator uses two suppressed 
ignition coils mounted on the intake manifold. Normal ignition coil 
maintenance should include inspecting and tightening-the terminals and 
cleaning them if necessary. 

A quick check for possible coil failure can be made by simply discon­
necting the high tension spark plug leads (cyl. 1 or 4 for coil nearest 
cyl. 1 -- cyl. 2 or 3 for other coil) See Fig 3.3. H _ Then hold the end 
of the leads 1/4 inch from bare engine metal and crank the engine. A 
spark between the lead end and the engine indicates the coil is operat­
ing, although it (one coil or the other) may be weak, which could only 
be checked on a tester or by checking resistances. No spark indicates 
that the coil, points, or control circuit to the coil is defective. Before 
condeming the coil if there is no spark, check hi tension lead for volt ­
age while cranking the plant and inspect the breaker points. 

For further tests of the coil see no _ 1 and 2 under Sect 3. 3.3. 5. 

3.3.4.5 MJC Ignition Condensers. - The two condensers are mounted in 
a vertical position inside the distributor. If they are suspected of being 
defective, see Sect 3.3 _3 _4 for testing, and replace if necessary. Ca­
pacitance should be .3 mfd. 

3.3.5 SPARK PLUGS. 

MJA, MJB, and MJC generating plants use aviation type spark plugs 
equipped to accept suppressed ignition leads. Fouled spark plugs indi­
cate they are too cold. Consult the plant parts catalog for the factory 
recommended plug. Remove, clean, and inspect the plugs at regular 
intervals. If they are in good shape, they can be cleaned on a commer­
cial plug cleaner and regapped. The spark plug gap should be set at 
.025 inch for gasoline fuel. 

When spark plug electrodes become excessively worn or if the plugs 
are damaged, replace them. 

When replacing or reinstalling spark plugs, always install new gaskets. 
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When current flows in the control windings, it decreases the magi 

TROUBLE POSSIBLE CAUSE REMEDY 

No spark No voltage to ignition Check control system 
system. Sect 6. 

Defective breaker points. I Inspect points for dirt, 
burning, pitting. Check 
clearance. 

Defective high tension I Replace. 
leads. 

Defective spark plugs. Replace. 

High resistance in Replace. 
primary leads. 

Defective. ignition coil. Replace. 

Weak, Yellow Dirty, burned or pitted Clean or replace the 
Spark - usually breaker pOints. points. 
causinghatd 
starting Defective ignition con­ Test and replace if 

denser. defective 

High resistance in Clean aU connections 
primary circuit. and inspect the wiring. 

Defective spark plugs. Replace. 

Weak ignition coil. Replace. 

Excessively I High voltage. Be sure correct voltage 
Burned or Pitted batteries are used. 
Ignition Points 

Dirty or oily points. Keep points clean ata11 
times - don't over oil 
cam and pivot. 

Breaker gap too small < Adjust. 

Defective ignition con­ Check the condenser on 
denser. a commercial tester. 

Using the wrong i'gnition Use only the condenser 
condenser. specified. 

in the core, reducing th~ current flow in the gate winding. There 
the control regulates the current in the generators' field, which c 
the generator's output. More de-magnetizing current in the conll 
winding, less current in the gate winding and generator field and: 
output voltage. 

Next, we must introduce a regulator so that the current in the cor 
windings will depend on the voltage output of the generator. The J 

ulator must allow little or no current flow up to a certain output v 
and a large flow above that voltage. That is the .purpose of the Cil 
shown in Fig. 4.E. This Circuit uses rectifiers, to allow the Cl 
to flow in only one direction, and a control reactor. The control 

"'1 l:( I 
I:;) I /:t h. I· 

'-'I.> I ./~~ I I.Q(~. I:t...J . :,;1 
"'0 I 
!-.. Q( ::;:, I 
~ h. -, 

~~ 1/1 
A.c. TERMINALS 

~3 i
'J __._.1 

o 5.0 100 
GENERATOR o.UTPVT VCJLTAGE 

FIG 4.E - CONTROL CIRCUIT FIG 4.F - CONTROLREJ 
TOR CHARACTERlSTIC 

. . 

is the voltage sensitive control of the regulator. Its characteristi 
are shown in Fig. 4. F. Below the proper voltage, little currentJ 
through the reactor, so little current flows in the control Winding; 
This allows full current to the field windings. When the reactor .E 

ates magnetically, it suddenly allows a lot of current to flow tbrOl 
the control windings, reducing the current to the field windings. 
reduces the generators' output voltage, which,. in turn reduces thi 
rent through the control reactor and control windings back to the 
quirements. The regulator then holds voltage ata pre-s.et levele 

<! mined by theeontrol reactor. 

This is thebasic 'circuit, but some refinements have been added. 
pounding windings on each large reactor, help to retain voltage C( 
through changes in load and an output voltage control resistor all( 
justment of the output voltage by changing the voltage across the ( 
reactor (Fig. 4. G). . 

http:pre-s.et
http:L.J.:t.LJ
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d servicing and repair, all output leads from the generator and 
ctions to the exciter are marked with metal tags. The lead and 

inal markings are noted on the plant wiring diagram, see Section 

eciter is.the trade name of ONAN'S static exciter system. Asthe 
implies, it has no moving parts but uses magnetic amplifiers and 

fiers to supply direct current to the alternator's revolving field 
egulate the ac output. 

use it is a relatively new development, a brief description of the 
eciter's operation is given bere to aid understanding and repair, 

gneciter functions as a power supply for the revolving field and 
.tage regulator. By regulating the amount of current to the field, 
troIs the ac output of the generator. Here is how it works. 

/ RECT1FIERS 

120 V. A.C 
TERMINALS 

'-- RECTlJ:'/ERS-/" 

FIELD ~ 
WINDING 

4.C - POWER SUPPLY 


120 v. 
A.C­

TERM­
INALS 

[FIELD J<ECTlFIER. 
WIN[)ING 

RECTIFIERS 

FIG 4.D - POWER SUPPLY WITH 

GATE REACTORS 


ircuit shown in Fig. 4. C is the power supply. It's full wave rec­
made up of 2 half wave rectifiers and supplies direct current to 

eld. In order to regulate the generator output voltage~ some form 
trol over the current flowing in the field is necessary. Two gate 

ors provide this control (Fig. 4. D). 

gate reactor is a metal doughnut shaped core with 2 windings, an 
t or gate w.inding and a control Winding. 'the amount of current 
~actor allows to flow in the gate winding is dependent on the amount 
.gnetism in the core. The current flow increases - (the gate open~­
there is more magnetism in the core, until finally when the core 
urated, -(the gate is all the way open) the reactor then does not op­
~urrent flow. Since the rectifiers allow current in the gate winding 
w in only 1 direction, it can act only to magnetize ,the core. If 
agnetism in the core were decreased this would reduce the cur-
low through the gate winding. That is the purpose of the control 
19S. 
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TROUBLE-SHOOTING CHART 4 - IGNITION SYSTEM (Cont.) 

TROUBLE POSSIBLE CAUSE RE:rv1EDY 

Weak or No SparkI Defective hi-tension leads. IReplace. 

on Some Cylinders 

- usually indicatedDefective spark plug. IClean or replace. 

by engine missing 


Oil Fouled Spark 
Plugs 

IWorn rings or pistons. 

Worn valve stems or 

guides. 


Weak battery. 

Faulty ignition wires. 

Faulty distributor points 

(MJC). 


Weak ignition coil .. 


Too cold a plug. 


Gas Fouled Plugs I Excessive choking. 

(dry black fluffy 

depOsit) 


Too rich a fuel mixture. 

Prolonged periods of no 
load operation. 

Too <'old a spark plug. 

Burned Spark IToo lean a fuel mixture. 

Plugs (dry, shiny, 

glossy deposits on Poor engine cooling.


linsulator Or pOssi­
bly cracked insu­
lator. 

Check compression, 
Sect 3.7.2. 

Check clearance, 
Sect 3.7 . 

See Sect 3.6.2. 

Replace. 


See Sect 3.3.4.1. 


Test and replace if 
necessary. 

Replace with hotter 
plugs. 

See Trouble-Shooting 
Chart 3 - Choke Won't 
Open. 

Adjust carburetor. 

Check optional proce­
dure. 

Change to hotter plugs. 

Adjust carburetor. 

Check cooling system, 
See Sect 3.1.2. 
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TROUBLE-SROOTING CHART 4 - IGNITION SYSTEM (Cont.) 

TROUBLE POSSIBLE CAUSE REMEDY 

Burned Spark 
Plugs (dry, shiny. 
glossy deposits on 
insulator or possi -
bly cracked insu­
lator) (Cont.) 

Poorly seated valves. 

Improper timing. 

Too hot a spark plug. 

. Check compression 
Sect3.7.2. 

Retime the ignition. 

Change to coll?er plugs. 

Improper plug installation. Be sure seals and 
threads are clean and 
gaskets good, use only 
recommended torque. 

Compression leakage Be sure seats, gaskets, 
through the spark plug. are in good condition. 

4. K~VUL·YI:N\j' rll:::LU \::Jl:nJ:KAIVft. 

MODELS 705MJB AND MJe 

These generating plants use a 4-pole revolving field generator wi 
exciter (Magneciter) to excite the field and regulate the plant's ac 
put. . 

The generator is mounted to the engine crankcase througb the en 
to generator adapter. The rotor is directly connected - a taper 
with key - to the engine crankshaft. 
A ball bearing, housed in the genera­
tor endbeU, supports the outboard 
(collector ring) end of the rotor. 
The endbell is in turn, supported 
by studs through the stator assembly 
to the adapter. Because of its con­
struction, the generator can't be re­
moved from the engine as a complete 
unit. 

The generator' sac output is drawn 
from the stator windings willch also 
supply 120 volts to the static exciter. 

STATOR 

~, 
.... - _ RESIDUALMAGNETISM 

IN ROTOR STARTS 
PROCESS Y 

g 

FIG 4.A - SCHEMATIC, 

This 12Q volts is from either a 120 ALTERNATOR AND EXCI 
volt winding or a special 120 volt tap on high voltage generators i 
480 volt. An additional stator winding suppUes power for the pia 
batter)T~harging system. 

BEARING 
HOUSING 

STATOR 
WINDINGS 

MAGNECITEI 
ASSEMBL 

AGN 
COVE 

COLLECTOR RI NGS 

FIG 4. B - REVOLVING FIELD GENERATOR CROSS BEeTl(J 

,..} 
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stall the thrust washers and locking pins. Heavily oil thrust 
ashers to hold them in place. 

il the bearing surfaces and install the crankshaft from the rear 
'f the crankcase, through the rear bearing plate hole. 

ount and secure the rear bearing plate. Use new gaskets. 

eat the timing gear On an electric burner or oven to about 3500 F. 
stall on the crankshaft and drive into place. Install the retaining 
asher and lockring. 

-CYLINDER ONLY. Set the upper half of the center main housing 
n the crankshaft and rotate it into place. Be sure it is installed 
ith the side marked FRONT toward the crankshaft gear. Set the 
positioning dowels On the upper bearing mount. Install the 

enter main bearing cap and torque the bolts to 97 - 102 lb. ft., 
ig 3. 9.J. 

heck the crankshaft end play. Use enough rear bearing plate gas­
ets to provide .010" to .015" end play. 

stall piston assemblies as per Sect 3. 8. 

CRANKCASE 

the 4...cylinder models, the center main bearing support requires 
~ement, the whole crankcase must be replaced or returned to the 
'Y to have a new. housing fitted. 

CENTER MAIN 
BEARING CAP 

ARING HALF 

BOLT 

SIDE MARKED "FRONT" 

I ' TOWARD CRANKSHAFT 
GEAR 

·----lJLPLACE UPPER BEARI NG 
HOUSING HALF IN POS­
ITION INDICATED BY 

FIG 3.9. J - CENTER MAIN BEARING (MJC ONLY) 


3.4 Governor System 

The governor system ,controls engine speed and the speed drop under 
load. The system consists of a governor cup with steel flybaUs on the 
camshaft; a yoke, shaft, and arm; governor spring and adjusting screw; 
and linkage to the carburetor throttle lever. 

Differing engine speeds change the position of the governor cup on its 
shaft.' This change is transmitted by the shaft, arm, and linkage to the 
carburetor throttle lever. Engine speed is controlled by the tension on 
the governor spring. Sensitivity - the speed drop from no load to full 
load - is controlled by the number of spring coils used. More coils 
used give less speed drop from no load to full load - more sensitivity. 

GOVERNOR 
• FLY BALLS 
.-..,.

'.
\ 
; 

! 
fGOVERNOR 

i: YOKE
".A' GOVERNOR CUP 

• ENGINESPEED 
AD.JUSTING STUD 

AND NUT 
(S££ INS£T) 

FIG 3. 4.A - GOVERNOR SYSTEM, MJB, IN'CLUDING ADJUSTMENT 
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3.4.:t MA.lNTENANCE 

Per~odically clean and check for wear. Do not lubricate plastic type 
socket ba11 joints. Use lubricating graphite on other jOints. 

3.4.2 ADJUSTlV1ENTS 

Both the gO\,(i~rned speed and the governor sensitivity can be adjusted 
with the stud and nut on the front of the engine air housing. 

3.4.2.1 Speed Adjustment. - To adjust the engine's governed 
hold the governor spring stud in position and adjust the governor spring 
nut with a wrench. For accurate speed adjustment, use a reed type 
frequency meter on the generator's ac output. A mechanicai tachome­
ter can be used, but this usually isn't as accurate. Set speed within ­
the range shown in Fig 3. 4. B . 

3.4.2.2 Sensitivity Adjustment. - To adjust the governor sensitivity, 
turn the governor spring stud; counterclockwise gives more sensitivity, 
-c less speed drop. If the governor is too sensitive, a hunting condi­
tion occurs (alternate increasing and decreasing speed). Adjust for 
range in Fig 3.4.B. After sensitivity adjustment, the speed will re­
quire readjustment. 

If the governor is either too sensitive or not sensitive enough and can't 
be adjusted with the stud the sensitivity can be coarsely adjusted by 
moving the point where the spring attaches to the governor arm. Mov­
ing this pOint farther from the governor shaft decreases the governor's 
sensitiyHy . 

Preferred 
freg. spread 

Freq. Ma."'!;. freq.Min.Ma::x.NoIllinal 
preferred spread-no 

Model freg. 
allowablEallowablePlant. I output 

-no load to 
(cps) 

load to fullfreq. - no loadfreq. 
(cps) ­ full loadto full load load(cps) 

E.e­ 61 .. 59 3 1.5 
volying 

63 5960 
(45)(90)(1770) (1830 .. 1770)(18S0) 

3­48 51..4952 1 IIArm­ 50 
ature (1440) (1530-1470)(1560) (90) {3~) 

2 
E.e"" 

_,;.:,,6~ .. 59 364 57 	 .,:~
60 (60)

valying 
(90)(1920) (17'Z~9r. \ fl8\3,Q~1770) 

4f[ -", ;;"~;;,~[:i 1':.<4 ~ 3 154Field 50 (1410) ;(:jl~~O .. 1{7G) (90) (30)(1620) 
... 	 ~:' ".: 

Numbers in pal'e~:es~§ ar~~:p1ant speed in rpm. 
FIq. 3_.4. B - FREQ1lENeYAND SPEED TABLE 

! 

4 

'1 

,~) 

.t;NtllN.t; llf~A:S::>.t;MHLY 

1.. THRUST WASHER--'----­

ALIGN OIL HOLES 

:i: MAIN BEARING : .. 
MUST BE FLUSH 

;-'1---IINSIDE.SURFA 
.• LOCK PIN ..t;f; 

FRONT 

FIG 3. 9. I .. MAIN BEARING INSTALLATION 

Undersize bearings and connecting rods are available to rework 
to .010", . 020", and. 030" undersize. 

3.9.5.4 Bearings, Main. - If the main bearings' clearances are 
er than the limits, Sect 9, the bearings are worn, grooved or bro 
replace them. Precision replacement hearing inserts and thrust 
ers are available for all main bearings. Don't attempt to ream t 
bearings. 

Align the oil holes and press the new bearings into the front and r, 
housings. Insert the center bearing on the MJe when the cranksh: 
reinstalled. 

3.9. 5. 5 Oil Seal, Rear. - The rear oil seal is in the rear bearing 
If damaged, drive it out from the inside of the plate. Apply fibrot 
stiff cup grease to the inner surface of new seal. This provides a 
seal and protects the seal. during installation. Using the oil seal i 
ing tool, install the new seal with the. rubber lip facing outward (01 
side facing in), Fig 3. 9. J . Drive the new seal flush with the rear 
face of the bearing plate. Leave the seal installer on during beari 
plate installation to protect the oil seal. 

3.9.5.6 Installation... Mter each installation step, check the Cr31 

shaft to be sure it is not frozen into place. 
1. 	 Press the front and rear main bearings into place, aUgning th~ 

bearing and bearing housing- oil holes. Don't attempt to drive: 
bearing intoa cold block or rear bearing plate. 
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:teplace the pushrods and fuel pump. 

)n MJC, install and retime the distributor, Sect 3.3. 

. CRANKSHAFT 

e engines use a counter-balanced, ductile iron crankshaft. The 1 
cylinder crankshafts ride on 2 lead-bronze bearings, the front 

loused in the crankcase and the rear one in the bearing plate. The 
.indermodel MJC, uses an additional split center main bearing. 

>. 1 Removal. ­
ie.move the lock ring and retaining washer in front of the crankshaft 
~e~r. 

)ulloff the crankshaft gear. It has 
~ 1/4-20 UNC tapped holes for at ­
aching a gear pulling ring (ONAN 
001 420A248). Use care not to 
lamage teeth if the gear is to be GEAR 
'eused. PULLER 

~G 
(emove the oil pan and the piston­
md-connectingrod assemblies. 

[-CYLINDER ONLY. ..Remove the 
learing cap from the center main 
,earing. 

temove the rear bearing plate 
rom the crankcase. Note that 
askets here adjust crankshaft endplay. 

~emove the crankshaft through the rear opening in the crankcase. 
4-Cylinder Only. Catch the upper half of the main bearing support 
s it slides off its mounting surface). 

. 2 Inspection. - Thoroughly clean the crankshaft and blowout all 
ssages with compressed air. Check all journals for out-of-round,) 

grooving or ridges. Pay particular attention to ridges or grooves 
her side of the oil hole areas. Unusual conditions here often point 
vious neglect of oil cleanliness precautions. . 

journal dimensions are not within the limits or the journals are 
:i, re-machine the crankshaft . 

. 3 Crankshaft Re-Machining. - Crankshaft machining requires a 
d and experienced operator and suitable equipment for handling 
;haftswith precision. 

FIG 3.9. H - REMOVING 

CRANKSHAFT GEAR 


GOVERNOR SYSTEM 

TROUBLE-SHOOTING CHART 5, GOVERNOR SYSTEM 

REMEDYPOSSIBLE CAUSE TROUBLE I 
Adjust for proper 


(engine races) 

Governor incorrectlySpeed too high 

speed.adjusted. 

Turn so machined 
backwards. 
Governor yoke installed 

side of yoke to.uches 
governor cup. 

Governor cup improperly 
installed. See Sect 3.lD.3. 

Clean or replace 
linkage. 

Linkage binding. 

Adjust for proper 
adjusted. 
Governor incorrectlySpeed too low 

speed. 

See Trouble-Shooting 
reach governed speed). 
Low engine power (won't 

Chart 1. 
'r'+ 

1\ Hunting"condition Governor spring sensi­
tivity too great. ! Adjust sensitivity. ·~Ic 

,/:i
! } 

Carburetor out of 
adjustment. Adjust carburetor. 

Replace governor 
linkage. 

Poor sensitivity Excessive wear in 
linkage. 

Clean and lubricate 

slowly 

Governor acts Binding in linkage. 

linkage. 

.
No governor 
control Reconnect linkage .Linkage disconnected. 

.....J 



3.5 Oil. System 

All working parts of the engine are pressure lubricated. The oil sys­
tem includes an oil intake cup, gear type oil pump, by-pa9s.v~lve, oil 
pressure gauge. full-flow oil filter, and crankcase passages ana (irill ­
ings. Oil is held in the oil base, drawn by the pump. and, delivered 
through the oil filter. Lines to the rocker housing, drillingsin the 
crankcase to crankshaft and camshaft bearings, crankshaft passages to 
connecting rod bearings and connecting rod spray holes complete the 
oil system plumbing. 

-~, 

Because it helps to control oil consumption, the crankcas~ breather is 
included in this system. :'. 

Normal oil pressure should be 25 PI:; 
operating temperature. If pressur~; 
or governed speed, insp~ct the oits,~" 

.®O tJJ 

hen the engine is at 
to psi at half throttle 

ul~ components. 

FIG 3, 5.A - OIL SYSTEM 


E N (j iN .t; U 1 IS A IS :s,t; !Yl .tS L .r 

3, 9. 4. 4 Camshaft Bearings. - Th~ camshaft bearings should b 
placed if the clearance to the camshaft is greater than specified; 
the bearings show cracks, breaks, burrs, excessive wear, or a 
defects.' ..... 

The camshaft to bearing clearance should be .0012" to .0037". 
check the rear bearing, remove the expansion plug at the rear 0: 
crankcase. 

Press new bearings into place, Fig 3.9. E. Press the rear bear 
flush with the bottom of the expansion plug recess. Press the fr 
bearing in flush with the crankcase front surface so the crankca! 
bearing oil passages ate aligned. Don't attempt to ream the bea 
they are a precision type. After the rear bearing is insta.Ued,i: 

'I 	 new expansion plug in the recess, using sealing compound, . and E 
it into place with sharp blows at its center. 

3.9.4.5 	Installation. Camshaft AssemblY.­
1. 	 Install the key and press the camsMtt'gE:;ar on its shaft. 

2. 	 Install the governor components, Sect 3.9. 3 on the camshaf' 

3. 	 Slide the thrust washer onto the shaft . 

4. 	 Lay the engine On side or end and insert the pushrod tappets 

5. 	 Install the camshaft assembly in the engine. Align the timiI 
marks on the camshaft g~aJ':, and crankshaft gear, Fig 3.9. G 

\~ 

THESE MARKS 
MUST COl NCI DE 
WHEN lNSTALl­
INGTIMING 

GEARS 
A1*' 

'FIG 3.,;;9:'E .:MEASURING CAM­ FIG 3.9. G - ALIGNING 

. SHAFT ENDPLAY . TIMING GEARS 
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4 CAMSHAFT 

camshaft is a 1-piece mr.chine forging, driven through gears by the 
kshaft. It rides on sleeve bearings pressed into the crankcase. 

dition to opening and closing the valves, the camshaft operates the 
pump and, On MIC plants, drives the distributor. 

4.1 RemovaL 

Remove the rocker arms and pushrods from thevalve chambers. 

Remove the fuel pump from the engine. 

On MIC, remove the distributor, Sect 3.3. 

Remove the crankshaft gear retaining washer by removing the lock 

ring on the crankshaft. .,:, 

Lay the engine on side to avoid dropping tappets and remove the 

camshaft assembly as a group. If necessary, pry it out using a 

screwdriver between the camshaft gear and crankcase. 

Remove the push rod tappets. These can be removed only from the 

camshaft end of the pushrod holes. 


4.2 Repair. - If a lobe has become slightly scored, dress it 
th with a fine stone. If the camshaft is badly worn or scored, re­

it. For information about the center pin, see Sect 3.9.3. 


4.3 Camshaft Gear. - This gear is a pressed fit on the camshaft 
:lrives it at 1/2 the crankshaft speed. The camshaft gear drives the 
'on timing (start-disconnect switch on 4 cylinder) gear on 2 cylinder 
Is. To remove the gear, rise a hollow tool or pipe that will fit in-

the gear bore and over the center pin. Press the camshaft out of 

ear bore.' Be careful not to damage the center pin. 


:4,­

~. PRESS BEAR­
ING FLUSH WliH 
BOTTOM OF 
RECESS 

REAR 
BEARING 

I =: 

;.1 .;". 

CENiER 
BEARING 

ALIGN OIL 
HOLES 

...)~." FRaN, 
BEARING 

i': .",: 

FIG 3. 9.E - CAMSHAFT BEARING INSTALLATION 


OIL SYSTEM 

3.5.1 MAINTENANCE 

Periodic oil system maintenance should include changing crankcase oil, 
cleaning the crankcase breather (Sect 3. 5. 7), cleaning rocker box oil 

. lines (Sect 3.5.4), and replacing the oil filter (Sect 3.5.6). Consult 
the periodic service chart for service periods. 

Always use a heavy duty detergent 
oil classified by A. P. 1. for service Above 300 F SAE 30 
"DG" or "MS/DG". Use the proper Below 300 F SAE 5W-20 
SAE number for the expected ambient 
temperatures. Do not use service "OS" oil. 

3.5.. 2 OIL PUMP 

The oil pump is mounted on the crankcase behind the gear cover and is 
driven by the crankshaft gear. 

3.5.2.1 Removal 

1. Remove the gear cover (Sect 3.10.2) and oil base. 

2 . Unscrew the intake cup from the pump. 

3. Remove the crankshaft lock ring and gear retaining washer. 

4. Loosen the two capscrews holding the pump and remove the pump. 

. 3. 5.2.2 Repair. - Except for the gaskets, component parts of the pump 
are not individuallyavailable. If the pump is defective or excessively 
worn, replace it. Disassemble the pump by. removing the two capscrews 
holding the pump cover to the body. . 
Inspect for excessive wear in gears REAR BEARING 
and shafts. To improve pump per- PLATE­

formance, adjust the gear end clear­
ance by changing the gasket thickness 
between the pump body and cover. 
Use the thinnest gasket that permits 
free movement of the pump shaft. 
OilJ?-.ll parts when reassembling the 
pu' 

~ 

3.5.2.3 Installation. - Before instal­
ling, fill the pump intake and outlet 
withQil for priming. Mount the pump 
on the engine. and adjust for. 005" 
lash between the pump gear and FIG 3.5. B - BY-PASS 

http:OilJ?-.ll
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crankshaft 'gear. ':rv1ount the intake cup on the pump so it is parallel to 
the 	bottom of the crankcase. 

3 .5.3 BY-PASS VALVE 

Located on the outside of the rear bearing plate, the valve COn­
trols oil pressure by allowing excess oil to flow directly back to the oil 

pan. Normally. the valve begins to open about 25 psi. It is non~adjust­


able and normally needs no maintenance. 


To determine if high oil pressure is caused by the plunger sticking 
c lased or low oil pressure by the plunger sticking open. clean and 
inspect the valve. 

1'0 remove the valve. unscrew the recessed plu.g in the rear bearing 
plate. and lift out the spring and plunger assembly . Determine proper 
valve ()peration by checking the spring and plunger against the following­
values: 

Plunger Diameter .3365" to .3380" 
Spring 

Free Length 	 2-5/16 1/16" 
Force at 1-3/16" 2.225.+.11 Ibs. 

3.5.4 OIL LINES 

The rocker box oil line should be flushed with fuel and the small holes 
cleaned with fine wire at regular intervals. Clean out aU other oil 
lines and drillings with compressed air whenever the is disas­
sembled or overhauled. Reach the ,I----------------, 
oil gauge passage by removing the 

filte·r mounting plate. 

AUexlernal oil lines. the rocker 
bOx oil line and the internal oil 
line to the rear bearing are re­
placeable, if damaged. 

'\ 

3.5.5GAUGE 

\'The oil pressure gauge is located '1 

on the lower front conler of the 
cylinder block. If it is faulty. 
repl"aee it. Remove it with a 
wrench, and screw in a new 
gauge. Before rep laCing. check 
for a clogged oil passage behind 
the gauge. 

FLUSH ROCKER BOX' OIL LINE WITH 
FUEL AND CLEAN HOLES WITH FINE 
WIRE 

FIG 3. 5.C - ROCKER BOX OIL 
LINE 

ENGINE DISASS,E'MBLY 


2. 	 ThTngovernoryoke so the smooth side is toward governor ( 
3. 	 Turn the governor cup so the stop pin in the gearc.over will 

one of the holes in the cup surface, Fig 3.9.B. Measure th 
tance from the end of the stop pin to the mounting face of th 
n should be 25/32 in. If it isn't, rep.lace the pin. . 

4. 	 Use the oil seal driver or a piece of :s:him stock over thec 
shaft keyway to protect the oil seal and install the gear cove 

the mounting screws to specified torque. Before tig 
the screws. be sure the stop pin is in the governor cup hole. 

5. 	 InstaUandretime the ignition points (start-disconnect centr 
switchonMJC), Sect 3.3. 

3.9.3 GOVERNORCUP 

To remove the governor cup, remove the snap .ring fr0m theca 
center pin and slide the Cup off . Be sure to catch the 10 flyballs 
will fall out when the cup is removed. 

3.9.3 .1 Repair. -Replaceany 

flyballs that .have flat spots or 

grooves. Replace the cup if 

the racesurfa.ce is grooved or 
 WHEN GOV-ERNOR IS 

PROPE RLY ASSEM8LEDrough. The governor .cup must , THE DIMENSION SHOWN 
ON 'DRAWI"", WILL 8Ebe a 	free spinning fit on the 
AS INDICATED----' 

camshaft center pin, but should 

be replaced if excessively loose 


CENT:ER.pINor wobbly. 

.'~ '<.:
Check the distance the center 

CAM-SHt
pin extends from the camshaft 

GOVERNOR F.LY 8ALL 

gear. This distance must be 
25/32 to the proper trave.l 
distance for the cup. If it is 
less, the engine may race; if 
more, the cup won't hold the 
balls properly. If the distance 
is toogreat,drive or press the 
center pin in. If it is too small. 
replace the pin: it can't be removed without damaging the surface 
some cases. if the distance is too small, the head·of the governOl 
can be ground to give the necessary 7/32 in. travel distance. 

3 9,3.2 Installation. - To install the governor assembly. tip the 
of the plant upward. Set the flyballs in theirrecessesandpositiD 
governor Clip on its shaft. Finally. install the snap ring Dnthe CE 
pin. 

http:racesurfa.ce
http:2.225.+.11


63 

IF FEELER WILL 
ENTEI'? f12", INSTALL 

ENGINE DISASSEMBLY 


Ii 
. 

~I < ~~~ 
~ /0 0/1 ~ (Late models have 

-I> _ larger ball which 
F'IG 3.9. B - GEAR COVER INSTALLA TION won't fall out.) 

:. 1 Governor Shaft. - The governor shaft is supported by 2 sets of 
e bearings. To remove the shaft, remove the yoke and pull the 
from the gear cover. If the sl?ft is binding, clean the bearings, 
se; replace the bearings. To remove the larger bearing, drive 
)earing and oil seal out from the inside of the gear cover. Remove 
naUer bearing with an Easy-Out or similar tool. Press new 
ngs and oil seal into place. 

.2 Gear Cover Oil Seal. - Replace the oil seal if damaged or worn. 
the old seal out from inside the gear cover. Lay the cover on a 
so the seal boss is supported. Using an oil seal driver, insert 

[HRUST8ALL. 

'w seal from the inside with 
r lip toward outside of gear 
(open side of seal inward) 
'ive it flush with the outside 
:e. During gear cover in­
tion, use the .driver to pro­
le oil seal. 

3 Assembly; Gear Cover. ­
or1\. the governor shaft to 
leck for binding and see 
at fhegovernor-sbaft-end­
rust ball is in place (Fig 
9.B). 

i I 11j 

INSTALL OIL SEAL 
FLUSH WITH THIS 

SURFACE 

THIS SURFACE MUST 
BE CLEAN BEFORE 
INSTALLING SEAL 

FIG 3. 9. C ., GEAR COVER OIL SEAL 


OIL SYSTEM 

3.5.6 OIL FILTER 

The full-flow filter is mounted on the filter plate at the left front corner 
of the crankcase. It requires periodic replacement normally every 200 
hours of operation. Remove the filter by turning counterclockwise with 
both hands or a filter wrench. Oil the new gasket and then install a new 
filter; turn it hand tight plus 1/4 to 1/2 turn. 

3.5.7 CRANKCASE BREATHER 

The crankcase breather, located in the rear left corner of the crank­
case maintains a partial vacuum in the crankcase during operation to 
control oil loss and ventilate the crankcase. It includes a metal filter 
packed into the tube on the crankcase, a rubber cap with flapper valve, 
and hose connecting it to the engine air horn. 

NOTE: 	 The MJC does not 
have a flapper 
valve. 

To disassemble, remove 
the rubber cap from the 
crankcase tube and pry 
the valve out of the cap. 
Wash the valve in fuel at 
regular intervals and if 
defective, replace it. 
At the same time pull 
the baffle out of the 
breather tube and cle.an 
it. Install the valve with 
the perforated disc 
toward the engine. FIG 3.5.D - CRANKCASE BREATHER 
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. OIL SYSTEM 3.9 Enqine D:isassembly 
TROUBLE-SHOOTING CHART 6, OIL SYSTEM 

TROUBLE POSSIBLE CAUSE REMEDY 

Diluted oil Leaky fuel pump Rebuild pump 
diaphragm 

If engine disassembly is necessary, observe the following orde 
FlywheeL Gear Cover ... ). As disassembly progresses, the 0 

may be changed somewhat as will be self-evident. 

The engine assembly procedure is the reverse of disassembly. 
special assembly instructions for a particular component are in 
in the applicable section. When reassembling check each secti 
these special assembly instructions or procedures. 

3. 9.1 FLYWHEEL 

Remove the flywheel guard. The flywheel is a tapered fit on th 
shaft. . Remove the flywheel mounting screw. Remove the 2 ca 
holding the pulley and remove the pulley. Replace the flywheel 
screw part way and install the pulley over the screw. Tighten t 
capscrews to pull the flywheel. 

I i ..... 
I 

i i Worn compression rings Inspect rings and 
or scored cylinders cylinder wallsl 

Sludge in Dirty oil filter Replace oil filter: 

crankcase 
 adjust oil filter 

service periods 

: Run for long periods Review operatingI 
at idle procedures 

3 . 9 .. 1. 1 .Ring Gear. - To remove 

the ring gear, if damaged, s~.w 


part way through, then break it 

using a cold chisel and heavy 

hammer. 
 TIGHTEN 

PULLEY 
SCREWSTo install a new ring gear, place TO 


it in an oven heated to 380 - 4000 
 LOOSEN 
FLYWHEELF for 30 to 40 minutes. CAUTION: 

DON'T HEAT WITH A TORCH! 
When heated properly, the ring 
will fall into place on the flywheel. 
If it doesn't go on all the way by 
itself, drive it into place with a 
hammer. Do it fast and don't 
damage the gear teeth. The ring 
will contract rapidly and may FIG 3. 9.A - PULLING FL 
shrink to the flywheel before it 
is in place. If this occurs, a new ring gear may be required. 

II 3.9.2 GEAR COVER 
"I 

To remove the gear cover, detach the governor ball joint and re: 
. the ignition breaker points (start-disconnect switch), plate and g 

Remove the water pump connections. Remove the screwsholdin 
gear cover. to the crankcase. To loosen. the gE:ar cover, tap. it w 
soft hammer. 

Excess oil con- Worn or sticking piston 
ringsI ~~~:~~~kvlight 

j •. 

exhaust 
Defective breather valve Clean valve 

._. 

Oil too light or diluted 

Engine overheating See Sect 3.1I 
Excess oil con- Leaking oil seals Inspect crankshaft 
sumption; no front and rear oil 
cbange in exhaust seals 

Leaky oil base gasket Check for leaks 
around gasket. Re­
place if necessary 

Defective breather valve Clean valve, Sect 
3.5.7 

Low -oil pressure i Worn bearings Rebuild engine 

Oil by-pass stuck open 

Oil supply low 

Worn oil pump 
---­

Check compression. 
Clean or replace 
rings 

Replace with proper I
gradeo! oil - if 
diluted check for 
cause 

Clean by-pass valve 

Add oil. Check cause 
of oil consumption 

InstaU new pump 

I 
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)UBLE-SHOOTING CHART 9, 	 PISTONS, CONNECTING RODS, TROUBLE-SHOOTING CHART 6, OIL SYSTEM (Cont.) 
AND CYLINDERS 

TROUBLE ! 
I POSSIBLE CAUSE RElVlEDY 

Ir compression I Loose cylinder heads. Tighten.

I Sticking rings. 

I, Worn rings. Replace rings, check 

TROUBLE POSSIBLE CAUSE RElVlEDY 

Low oil pressure Defective oil gauge Replace gauge 
(Cont. ) 

High oil pressure Oil by-pass stuck closed Clean 

Oil too heavy Replace with lighter 
oil 

Clogged oil passages Clean all lines and 
oil passages 

cylinder condition. 

Worn cylinder walls Refinish cylinders, 
and pistons. replace pistons. 

Leaky head gasket. Replace head gasket. 

ton and cylin- Operated with dirty air Change air cleaner 

and ring wear 
 cleaner service periods. 

I Air leak between air 
cleaner and engine. Repair leaks. 

Faulty cylinder oil Check rings. 
control. 

Engine· run on low or Add or replace oil. 
dirty oil. Check cause of loss. 

If dirty, adjust 
service periods. 

Overheating. See Trouble-Shooting 
Chart 2. 

tl connecting Engine run with low oiL Add oil, check cause 
bushings, of oil loss. 

Jearings 
Badly diluted, dirty or Change oU. Check 
wrong grade of oil. cause of dilution. If 

clirty, check service 
periods . 

.. 

. ' ... 
Clogged oil passages. Clean oil passages 

and.drillings. 



3.6 StartinqSystem 

MODELS: ::M.JB AND MJC, (EXCEPT5::M.JB,PRIOR TO SPEC F) 

NOTE: For::M.JA and earlier5MJB see generator, revolving armature. 

These models use a separ::lte 12-volt starting motor, mounted on the 
rig.ht hand side of the engine, to drive the flywheel. It isa conventional 
automotive starting motor with solenoid shift and an over-running cllltch. 
The motor is controlled by the start solenoid in the control box. When 
the control box solenoid is energized, the solenoid on the starter oper­
ates, shifting the pinion to engage the flywheelring gear and feeding 
current to the stnrting motor. Disconnecting the starter :elt end of 
starting cycle varies according to model -'-on 705MJB and MJC the 
centrifugal switch closes and on5MJB the start-disconnect relay is 
'energized. The over-running clutch protects the starter armature from d 
overspeeds. 

3.6.1 MAINTENANCE 

Periodically check the starting circuit wiring for loose or dirty connec­
tions. Inspect the starter commutator and if it .is dirty, 'Clean with #00 
sandpaper. Check the brushes for excessive wear and reduced seating 
on the armature . 

3.6.2 TESTING 

Poor cranking performance can be caused bya faulty starting motor, 
defective battery, insufficient capacity battery, or high resistance in 
the starting circuit. 

STARTING 
MOTOR 

'l, 
r 

:riYj ~(
-=, t 

I 

SOLENOlD./ 

.TO START SOLENOID 
IN CONTROL BOX 

.&.7t.:2 

GROUND CON­
NECTION TO 
ENGINE 

BAT TERY 

FIG 3.6. A - PICTORIAL. STARTING MOTOR AND BATTERY 

\., 


PIS TONS, CONNE C TING ROP..s. 

with the"V"mark on the 

piston toward the front of 


fc..BE 5\JRE THAT.CONNECTINGothe engine. 

AND .cYLlN.DE 

\"R(ODW!.~~7~~~D'~RKSAR 
. 	

..E~ 
5. 	 POSition each connecting 

I"rod on the crankshaft and 

oil the journal and install 

its rod cap with bear lng 
 p ~;"'~-~ .-" 
half. When installing the 

rod cap, position so the 

raised witness mark on 

ttieforging matches the 

mark on the connecting 

rod (Fig 3 . 8.D). 


6. 	 Tighten the cap screws to 
the specified torque. 

7. 	 Crank the engine over by 
hand to see that ali bearings FIG3.8.D - CONNECTING 
are free. WITNESS MARK . 

8. 	 Reinstall the oil base with a new gasket. 

9. 	 Reinstall the cylinder heads, sect 3. 7. 3.. 5. 

10. 	Replace oil and coolant. 

3.8.9 BREAK-IN PERIOD 

Whenever new rings or pistons are installed or the cylinder refill 
the engine must be run-in before regular op.eration can be resum 
Run the engine for 15-20 minutes at no load, about 1/2 hour at : 
and 2 - 3 hours at 2/3 load. Then regular, operation can be. resUl 

http:For::M.JA
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CR055- .s£L--/I,...)~.: 

MEASURE CL'~ 
DIRECTION ;;/,iANC 

£ IN 
9Y IIRROI:CAT£P 

THIS NOTCH 
TOWARD FRONT 

OF ENGINE--io­

,2 

FIG 3.B.B - CONNECTING ROD FIG 3.B.C - TOP OF PISTON 

le bushing is excessively worn, press it out and install a new bush­
Fig 3.8. B. After installation, drill the bushing with a 3/16" drill 

Jugh the counterbored hole, in the connecting rod top . Finally, ream 
bushing to the proper size. 

.7 CONNECTING ROD BEARINGS 

)ect the connecting rod bearings for burrs, breaks. pitts and wear. 
I.sure the clearance between bearings and the crankshaft journal. 
, clearance should be .001 in. to .003 in. If necessary, replace 
1 new standard or undersize preCision bearings. 

information about the crankpin journals, see sect 3.9.5. 

. 8 ASSEMBLY AND INSTALLA TION 

Install ,the connecting rods on each piston with pins and retaining 
rings. Install 'so the connecting rod oil spray hole is on the same 
side as the "V" notch in each piston. Check rod to piston align­
ment with an aligning fixture. 

Install all rings on each piston. Tapered type rings will be marked 
"TOP" or identified in some other manner. Place this mark toward 
the closed end of the piston. Space the ring gaps 1/3 of the way 
around the piston from one another. No gap should be in line with 
the piston pin. Oil the rings and pistons. 

Position a bearing half in each connecting rod. Be sure there is no 
dirt under the bearing. This could cause high spots and early bear­
ing failure. 

Oil the cylinder walls. Install each piston in the proper cylinder 
using a ring compressor tool. Each assembly should be installed 

STARTING SYSTEM 

Check the charge condition of the battery with a hydrometer. SpeCific 
gravity should be between 1.290 and 1.225. If not, recharge the bat­
tery. If the battery won't recharge, replace it. 

With the starting motor operating, check the voltage drops (1) from the 
battery ground terminal post (not the cable clamp) to the cylinder block 
(2) from the cylinder block to the starting motor frame and (3) from 
the battery positive post to the battery terminal stud On the solenoid. 
Normally, each of these should be less than 0.2 volts. If extra long 
battery cables are used, slightly higher voltage drops may result. 
Thoroughly clean all connections in any part of the circuit showing ex­
cessively high voltage drops. 

If starting motor tests are required, remove the motor from the plant 
and test it on a bench. Test the free running voltage and current. 
Limits are given in the Table of Clearances and Limits (sect 9). 

Using a spring scale and torque arm, test the stall torque, Fig 3.6.B. 
The torque will be the product of the spring scale reading and length of 
the arm in feet. 

If free running speed is low, and a high current draw with low stall 
torque exists, check for tight, dirty, or worn bushings, bent armature 
shaft, or loose field pole screws allowing armature to drag, shorted 
armature, or grounded armature or field. 

A low free speed with low torque and low current draw indicates an open 
field winding, high internal resistance due to poor connections, defec­
tive leads, dirty commutator, broken or worn springs, worn brushes, 
or scored, worn, or dirty commutator . 

High free speed with low developed torque and high current draw indi­
cates shorted fields. Since there is no easy way to detect shorted field 
coils, replace and check for improved performance. 

The voltage drop across the solenoid on the starting motor should be 
less than 1. 50 volts. If more, remove it for repair. 

VARIABLE RESISTANCE~ J 
0 

0 

~ 

! 
j 0

0 

o 
o 

KNIFESWfTCH\ ~ 

~A~RJ ZQJ 
l.. ,8ATTERY 

STORAGE 

-----12"-----' 

FIG 3.6.B - STARTING MOTOR STALL TORQUE TEST 
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-:eeLs, ~ARMATURE 

A:"I! 

'l 


FIG 	3.6.C - CROSSECTION, STARTING MOTOR 

3.6.3 REMOVAL AND DISASSEMBLY, STARTING MOTOR 

1. 	 Remove connections to control box and battery at the shifting 
solenoid. 

2. 	 Remove nut holding rear mounting plate to engine. 

3. 	 Remove two nuts and capscrews holding starting motor to the' 
starting motor flange and pull out the motor. 

4. 	 Remove the link pin holding the shift lever to the solenoid plunger 
and remove the shift lever center pin. 

5. 	 Remove the thru bolts from the commutator end of the motor. Pull 'i 
off the end cover and lift the brushes off their seats. 

q
6. 	 Pu II the cast housing from the front end of the motor and lift the 

armature and clutch out of the motor frame. 

7. 	 'Ft'>' remove the over-running clutch from the armature, drive the 
retainer away from lockring near the front end of the shaft, remove 
the lockring and pull the assembly off. Don'tattempt to disassemble 
the clutch assembly. 

8. 	 If necessary to service the solenoid, remove the 4 capscrews. and 

PISTONS, CONN}<;GT1Nv H:UI1ti, i:\.NL/ L. ¥.lJl.l'I/.Ll~ 
". " ,... ..-,'..-,"" . 

6. 	 R.emove the 2 retaining rings. and push the piston pin froltl e: 
piston. 

3.8.2 .cYLINDERS 

The cylinder wans should be free of scratches, pitting and evid€l 
wear. Check each with an inside reading micrometer for out-of 
or taper. Standard bore diameter is 3.2495." to 3.. 2505". 

If necessary, rebore the cylinder to fit the next available oversi: 
ton. Pistons and rings are available in . 010", . 020", and. 030" 
size. 

If the cylinders don't need refinishing, remove any exi::)ting riOg! 
the top. of the wall with a fine stone. 

3.8.3 PISTONS 

Thoroughly clean and inspect each piston. Clean the carbon frol 
ring grooves and be sure all oil holes are open. If any piston is 
scored or burred, loose in the cylinders, has Qadly Worn ring gr 
or otherwise isn't in good condition, replace it. 

Check clearance to the cylinder by. inserting each piston in its cy 
Check the clearanc.e 900 from the axis of the piston pin .and 3:/S" 
the oil controt ring. Clearance should be .00.12 to .0.0.32 in. If 1 

replace the piston and check the cylinder fqr possible recond,i,tiol 

3.8.4 PISTON PINS 

Each piston pin should be a thumb push fit into its piston at room 
peratures. If the pin is excessively loose, install a new One. If 
condition isn't corrected, instan the next oversize pin. If the pi 
worn enough that the oversize pin won't fit, replace the piston. 

3.8.5 RINGS 

lnspeeteach ring carefully for fit in the piston grooves and seati 
the cylinder waH. Fit each ring to the cylinder wall at the bOttOl 
traveI, using a piston to square the ring in the bore. Check the 
a feeler gauge. It should be .010" to.. 020". If the gap is toosn 
the butt ends of the rings. Dou't use rings that need. a lot of filin 
wontt seat right on the cylinder walls. If oversize pistons. are U~ 
the correct oversize rings. 

3.8.6 CONNECTING RO.oo 

Clean the connecting rods and check each for defects. Check the 
necting rod bushings for proper clearance witb the piston pill. . C 
should be .00.02 in. to .0007 in.. 

http:lJl.l'I/.Ll
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generatL.'lg sets use tapered aluminum pistons which are fitted with 
ompression rings and an oil control ring. Full floating piston pins 
nnect the piston to its connecting rod. The pins are held in place with 
;nap ring at each end. The lower end of each connecting rod contains 
If shell, precision bearings and the upper end, a semi-finished bush-
T,. 

ITE: 	 Some generating plants are fitted with. 005" oversize pistons 
at the factory. These plants are marked with an E following the 
plant serial number. Use standard size rings for these pistons. 

:1.1 	 REMOVAL AND DlSASSEl\ffiLY 

2 and 4 cylinder engines, the connecting rod and cap are stamped 
. installation in the proper cylinder. When removing piston assem­
es, check the marking so each can be reinstalled in the proper cyl­
ler and keep all components of each piston assembly together. 

Drain the crankcase oil and remove the oil base. 

Drain the water jacket and remove the cylinder heads. 

Clean 	carbon deposit from top of each cylinder. 

Remove the cap from each connecting rod and push the assembly 
through the top of the cylinder bore. Replace the cap and bearing 
inserts in the proper assembly. 

Using a ring expander, _rerpove the :r ings from each piston. 
-----------.,. I 	 . ­

FEELER 
GAUGE 

o 

\ 

HEAVIEST COMPRESSION 
R! NG IN 'TOP GROOVE 
COMPRESSION RINGS 

OIL CONTROL RING 

£XP.J!,ND£R 

*RAILS ARE NoT U<;ED ON 
TViCCYLI NDER ENGINES. 

FIG 3. B.A - PISTON RINGS, LOCATION & GAP 

STARTING SYSTEM 

electrical connection holding it to the motor frame. Remove the 2 
screws on the rear of the solenoid to reach the switch contacts. 

9. 	 On early models only, if it is necessary to remove the starting 
motor flange (Fig 3. 6.E), watch for shims between the flange and 
crankcase surface. Save any shims, they must be reinstalled to 
position the starter correctly. 

3.6.4 REPAIR, STARTING MOTOR 

3.6.4.1 Armature. - Inspect the armature for mechanical defects 
before checking for grounds or shorted coils. 

To test for grounds, use a 12 volt test lamp and check between each 
segment of the commutator and the shaft. Don't touch probes to the 
commutator brush surfaces; this will burn the smooth surfaces. 

A growler is necessary to test for shorted coils. With the armature in 
the growler, run a steel strip over the armature surfaces. If a coil is 
shorted, the steel strip will become magnetized and vibrate.- Rotate 
the armature slightly and repeat the test. Do this for one complete 
revolution of the armature. If the armature has a short or ground, 
replace it. 

If the commutator is only dirty or discolored, clean it with very fine 
sandpaper. Blow the sand out of the motor after cleaning. If, however, 
it is scored, rough or worn, turn it down in a lathe. 

3.6.4.2 Field Coils. - Using a 120-volt test lamp and probes, check 
the field coils for grounding to the motor frame or open circuit. Inspect 
all connections to be sure they are properly clinched and soldered. 
Inspect the insulation for evidences of damage. The only way to check 
for field coil shorts is to use the test in sect 3.6.2. 

3.6.4.3 Bearings. - If either the front or rear bearings show exces­
''/ sive wear, replace them. Drive the old bearings out, and using an ar­, 

bor press and the proper arbor, press new bearings into place. 

3.6.4.4 Brushes. - Check the brushes for wear or improper seating. 
They should slide freely in their holders. Check the brush spring ten­
sion with a spring scale. To change spring tension, twist the spring 
at the holder with long nosed pliers. 

If brushes are excessively worn, replace them. 

Some brushes are soldered to the field coil lead. Unsolder the lead 
and open the loop in the field coil lead. Insert the new brush pIgtail 
completely into the loop and clinch before resoldering. A good solder­
ing job is necessary to insure good contact and low voltage drop 
across the connection. 
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3, 6.4.5 Over-Running Clutch. - Clean the clutch thoroughly but don't 
mp in solvent. It can't be repacked with grease. 

It should slide easily on the armature shaft with no binding. Turn the 
pinion: it should rotate smoothly, but not necessarily freely. Reverse 
the direction a few times and it should instantly lock and unlock. Re­
place the clutch if operation is defective or pinion is worn or damaged. 

3.6.4.6 Shifting Solenoid. - Check to be sure plunger moves freely in 
coiL Measure the pull-in coil current draw by connecting a battery, 
voltmeter and ammeter to the control terminal and the terminal to the 
motor. Measure the hold in coil draw from the control terminal to 
ground. Inspect the switch for corrosion and clean the contacts if nec­
essary. Replace the solenoid if the current draw isn't within limits 

IJ.when cleaned. 

3.6.5 ASSEMBLY, STARTING MOTOR 

Before assembling, soak the bronze bearings in oil. They are absorb­
ent bearings, designed to hold up to 25% of their own weight in oiL Be 
sure the felt oil pad is in the outer end of the commutator end bearing. 

When the motor is assembled, check the armature end play. It should 
be between. ~OS'' and. 030". Adjust end play by adding or remOVing 
washers on the commutator end of the armature. 

Before installing, check the pinion clearance. Proper clearance is im­
portant to insure starter engagement. Press on solenoid core to shift 

,. i ~,----~--------------~~----------

STARTING MOTOR NEED 
NOT BE R.EMOVED FROM,. 
ENGINE TO MAt<E THIS 
MEASUREMENT 

,I 
PUSH 

P;LUNGER ~!} 

; 
I 

'\1 
At"': 

FIG 3 . 6. D - MEASURING FIG 3. 6.E -INSTALLING STARTER 
PINION CLEARANCE AND FLANGE 

, . 

TROUBLE 
I 

POSSIBLE CAUSE REMEDY 

Valve burning 
(Cont. ) 

Improper cooling of valve 
seats or guides due to 
clogged cooling system. 

Refer to Sect 3. : 
Maintenance 

Coked or gummed oil on 
stem. 

Clean or replacl 
valve. 

Sticking valves Incorrect valve clearance. Adjust valve 
clearance. 

Weak or broken springs. Replace springs 

Dirty, scored or 
gummy guides . 

Clean or replaCE 
valves and guide 

Incorrect clea.rance 
between valve and guide. 

Correct c1earanl 

-­

TROUBLE-SHOOTING CHARTS. CYLINDER HEADS AND VALVE (C 
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OUBLE-SHOOTING CHART 8. CYLINDER HEADS AND VALVES 

TROL13LE POSSIBLE CAUSE REMEDY 

r compression 
plug gaSket. ! 
Valves sticking. ISee Sticking Valves, 

I I this chart. 
i 
I Broken valve spring. Replace spring, check 

valve condition. 

Leaky valves. Regrind valves. 

Burned valves and seats. .1 Regrind valves andI seats. 

Insufficient valve I 
clearance. I Adjust clearance. 

Replace' weak springs. I
! 

~eak valve springs. 

Excessively strong . 

valve springs. 
 IReplace springs. 

I 

Worn guides which set 

up thrust action. 
 Replace guides. 

Excessive valve Adjust valve 

clearance. 
 clearance. 

.ve breakage 

lie burning Close valve clearance. Re-adjust valve 
clearance. 

Weak springs. Replace 	springs. 

High temperatures, Check for engine 
causing valve stretch. overheating. 

Valve seat or face off ' Regrind seat, replace 
center. valve. 

Loose valve seat inserts. Replace seats. Rebore 
and use oversize if 
necessary. 

--_ ......._._ .........._­

STARTING SYSTEM 

the pinion into full mesh and measure the clearance between pinion and 
pinion stop, Fig 3. 6. D. This should be between. 07" and . 12" (as aear 
. 07" as possible). Adjust the link screw on the end of the solenoid 
plunger for proper clearance. 

NOTE: 	 On plants built before March, 1962, it was necessary to main­
tain the gap between ring gear and starter pinion in the re­
1axed pOSition at less than 1/8" to insure starter engagement. 
When installing these motors, check this gap. If it is too great, 
a shim kit is available to reduce it, (Fig 3.6.E), 

TROUBLE-SHOOTING CHART 7, STARTING SYSTEM 

TROUBLE POSSIBLE CAUSE REMEDY 

Starter motor Grounded switch, terminal, Replace any grounded 
doesn't turn - or fields component. 
high current draw 

Frozen shaft bushings. Replace bushings, 
check armature shaft. 

Starting _motor Defective control circuit. See Sect 6 
doesn't turn ­
no draw current Open armature coils. Replace armature . 

Open field circuit. Replace field coils. 

Broken or weakened Install new brush 
brush springs. springs. 

High mica, worn brushes. Refinish commutator, 
replace brushes. 

Open solenoid. Replace .. 
) 

Slow starter 
speed 

Discharged battery. Recharge battery. 

Defective battery. Replace battery, 
check cause for failurE 

High resistance in 
starting circuit. 

Dirty commutator. 

Poor brush contact. 

I Clean and retighten 
all connections. 

Clean or refinish 

commutator. 


Reseat or replace 
brushes. 
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TROUBLE-SHOOTING CHART 7 (Cont.) 

I , 
Replace bearings. 

f (cont.) 
I Slo"w starter " !Worn bearings. 

I Burned solenoid contacts. IReplace.i 
I Open or shorted field I 

windings. IReplace windings. J 
!i Battery discharged Defective charging circuit See Sect 6 	 ·1 

<'
I I 

Defective stArting circuit Check starter circuitI J." ~I 
Adjust starting pro­
cedures, check for 
causes of hard starting 

Excessive use of starter 

I 
Dirt and electrolyte onI 

Clean battery top. 
constant drain.

I 	 Itop of battery causing 
,, 

Replace.IDefective battery. 
I 

Defective batter:y"!, Hardened plate::; (sulfation) 
due to low charge after 
long period. Replace battery, check 

new battery charge 
Shorted cells. condition at frequent 

intervals. 
Loss of active material. 

I 
Broken terminals. 

Starter won't Defective ring gear or Replace ring gear or
i engage flywhee 1 1\pinion. pinion. 

L
I 
I 

Pinion clearance too great Adjust pinion clear­
(early models only). ance (Fig3.S.D).

I 
" Incorrect starter position Adjust position withI (early models only); shims, Sect 3. S. 5. 

I 

CYLINDER HEADS AND VALVES 


2. 	 Oil the stem of each valve lightly and insert each in it's own 

3. 	 Check each valve for a tight seat with an air pressure type t 
Ifa tester isn!t avaHable, make pencil marks at intervals b 
valve face and observe if the marks rub off uniformly when 
valve is rotated part of a turn in the seat. If the seat isn!t t 
regrind the valves. 

4. 	 Using: a valve spring compressor, compress each. valve spri 
spring retainer in place and insert the retainer lock 

5. 	 Coat both sides of head gasket with Permatex No.3 (pliable 
Install the head assembly and gasket to the cylinder blOCk. 
the head bolts to 44 to 46 lb. ft. following the sequence in Fi 

NOTE: 	 Four-cylinder models; observe this special procedu 
align the two heads and prevent air leaks. 

A. 	 Assemble the heads and 

gaskets to the block and 

install the cap screws, 

but don't tighten. 


B. 	 Install the intake manifold 

to the heads and tighten 

the nuts to 13-15 lb. ft. 


C. 	 Tighten the cylinder head 

capscrews to 44 to 46 lb. 

ft. following the sequence 

in Fig 3. 7. E . 


6. 	 Install the manifold, oil lines, 
water lines, spark plugs, and 
carburetor. 

7. 	 Install the valve stem caps. 

8. 	 Install the pushrods, rocker arms; and rocker arm. nuts. 

9. " Set the valve clearance, Fig 3.7. B. 

NOTE: 	 After the first 50 hours of operation, retighten the c 
head bolts and check valve clearance. 

10. 	 Reinstall the rocker box cover. 

11. 	Reinstall the thermostat assembly and refill the cooling SySt4 

FIG 3.7. E - CYLINDER HE 

BOLT TIGHTENING 


SEQUENCE MJB, MJC 


t - When a battery fails, don't be satisfied just replacing it. Findthe 
cause of the failure and make the necessary repairs. 
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DRILL PRESS 

BESURE TO OIL 
PILOT OF TOOL 

~!II

~J:.~

' . /, . 

; 

710 

.D -	 CUTTING OUT VALVE SEAT WITH ONAN TOOL 420A272 

ilot to prevent it from seizing in the valve guide. Cut each seat 
a narrow rind on edges and bottom and break it out with a sharp 
e careful not to cut into the counterborebottom. 

~hly clean the valve seatcounterbore and remove any burrs from 
!s. If thecounterbore is damaged, itwill have to be remachined 
Iversize seat. Oversize seats are available in .002 in., .005 in., 
and. 025 in. Otherwise, install new standard size seat inserts. 

le new valve seat inserts into place. Be certain that each seat 
~lidly on the bottom· of the counterbore at all points. To make 
ion easier, heat the cylinder head in an oven at 3250 F for about 
~ and coolthe valve seats in dry ice. 

ch new seat to a 450 angle and width of approximately 3/64 in. 
shed seat face should contact approximately center of the valve 
se Prussian Blueon each valve face to check this. Make any 
ons on the seat, not the valve face. 

.Valve Springs. - Check the valve springlSon an accurate com .... 
.scale. Valve spring data is given in Sect 9. Replace any 
Jat is weak, cracked or pitted or has ends out of square. 

NSTALLAnON 

3 a valve stem oil seal onto each intake valve guide and clamp 
..ace. Then oil the. inside surface of each seal. 
'E:Plants puilt before June 1962 had no valve seals. 

~ 
\\d 

AFTER CUTTING, 

RIND IS EASILY. 

REMOVED 

MAKE CUT i> 
FROM EDGE 

OF SEAT 

3.7. Cylinder Heads and Valves 

Each cast iron cylinder head assembly contains valves, valve seat 
inserts and guides, rocker arms, and spark plugs. The valve assem­
blies are operated by pushrods running through the cylinder block to 
the camshaft. Exhaust valves are stellite faced, and ride on stellite 
seat inserts; all valves have release type rotators. 

3.7.1 MAINTENANCE 

Check the valve clearances at regular intervals (see service chart for 
1.1: periods). In addition, clean tpeeorilbu.stion chambers and inspect the 

valve and valve seats at regd~r peri~~\ 
·':".;.·~r'''''''~~,.-:i·~··------------

Always check the valve clearance 
while the engine is at roorriitem~ 
perature (approximately 700¥)~ 
Turn the flywheel so the cylirider 
for the valve to be checked is 100 

to 450 past the TDC position of 
the compression stroke. Adjust 
the clearance, with the rocker 
arm nut,. (Fig 3.7 .A). For valve 
clearance values, .see the valve 
clearance table (Fig 3. 7 • B). 

INTAKE 
EXHAUST 

MJA WB 
Prior to Spec D Begirming Spec D 

.019 .010 .014 

.023 .010 .018 

WC -

.015 

.020 

FIG 3.7.B - VALVE CLEARANCE CHART 
(Engine at 700 F Room Temperature) 

3.7.2 TESTING 

I) 
\ 	

The cylinder cOPlpreSsion test can be used to determine the condition 
of valves, pistons, piston rings and cylinders . 

To check compression, run the engine until thoroughly warm. Stop it,. . 
and remove all spark plugs. Insert the compression gauge in a spark 
plug hole, crank the engine, and note the reading. To check for piston 
blOW-by, squirt a small amount of SAE 50 oil into the cylinder and 
repeat the check. An increase in compression with oil in the cylinder 
indicates piston blow·by. 

Compression of a standard new engine cranking at about 300 rpm is 
about 110 DSi. Comnrp~~l()n ~hr11l1rl hI'> f",i,..hr 1l,."f,............ ~ ....~_nl1 •••••a\.. 


'--'" 
FIG 3.7. A - ADJUSTING VALVE 

CLEARANCE 
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less than 10 psi difference between the highest and lowest cylinder, 
taken at the same cranking rpm. Excessively high readings indicate 
carboned combustion chambers. 

Compression readings will deviate considerably from the above read­
because of differences in. cranking speed. altitude and ambient 

temperature conditions. Therefore the specification is given only as a 
. The best indication of leakage is the pressure difference 

between cylinders or a compression increase when oil is added to the 
cylinder. 

3.7.3 DISASSEMBLY - NOTE: Valves, tappets, rocker arms and 
pushrods should be kept in order and returned in same order. 

1. 	Drain the engine coolant. 

ADJUST VALVE CLEARANCE::::: 'j 
HERE 

VALVE 
SPRING RETA!NER--'''' 

VALVE SPRING~1::! 

r­

,~J.'~rr./ ""': ljVALVE SEAT 

FIG 	3.7. C - CROSS SECTION, VALVE ASSEMBLY 


t..: YLINlJJ!;j;( .M.J!;A.u::;· ANlJ VAL V.f!;::; 

2. 	 Remove the rocker box. cover, spark plugs and connecting oil 
water lines to the cylinder heads. 

3. 	 Remove the intake. and exhaust manifold. 

4. 	 Remove the capscrews holding each cylinder head to the cyli 
block. 

5. 	 Remove each head. If it sticks, rap it sharply with a soft hal 
Don't use a pry. 

6. 	 Remove the rocker arms a.nd pushrods. 

7 . U~ing a valve sprin~~V.~~~s.assem~le the valve ass 
bhes. -f ·'4,,~.~.F;

:~~ t .. ,.,...;'-",""r .'%:' i .... 
~... '. -., ~ ..L.!:' 

3.7.4 REPAm~.~~.~~,,~ 
Thoroughly e1ean aU comp'Ohentg·61.:!"tl1e cylinder head assemblies. 
Remove ail the carbon depOSits from the combustion chambers an 
clean all gasket surfaces. 

3.7.4.1 Valves. - Remove all carbort and check each valve for b 
ing, pitting or warped stem. Valves that are slightly pitted or bu 
refinish on an accurate valve grinder to a. 450 angle. But, if they 
badly pitted, or will have a thin edge when refaced, replace them. 

Check refinished valves for a tight seat to the valve seat with an a 
pressure type testing tool or by applying Prussian Blue on the val 
and rotating it against the seat. 

- Check valve-guide-to-valve clearance, 
TT~::--:Cp-::r-::-o:::-p-:-e-r---;-:--:---:--:--:--' can'.~·:PE\\'\'P.l?tained by replacing the valves, 
place the valve guides. Driv'e'~b~\pld valve guides into the valve 
bers. Drive new guides in ufttff'they protrude 11/32" froI)l ~he ro 
box side of the head. Ream tlie new valve guide to obtain the prop 
clearance, Sect 9. 

3.7.4.3 Valve Seats. - If the valve seats are pitted, refinish the 
grinding equipment, reface eacbseat to a 

angle and a seat width of 3/64 to 1/16 inch. You should be able to 
reface each seat several times before it becomes necessary to re 
it. 

If, however, the valve seats are loose or cannot be r.efaced, rep! 
them. 

Use ONAN tool #420A272 in a drill press (Fig 3.7 .D) to removee 
valve seat. Adjust the tool to cut 1/64 inch from the edge of the s 
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, than 10 psi difference between the highest and lowest cylinder, 
m at the same cranking rpm. Excessively high readings indicate 
Joned combustion chambers. 

Jpression readings will deviate considerably from the above read­
; because of differences in cranking speed altitude and ambient 
perature conditions. Therefore the specification is given only as 
ie. The best indication of leakage is the pressure difference 
~:een cylinders or a compression increase when oil is added to the 
nder. 

. 3 DISASSEMBLY" NOTE: Valves, tappets, rocker arms and 
hrods should be kept in order and returned in same order. 

Drain the engine coolant. 

)JUST V~f~t CLEARANCS; 'Llu-,--~_ 

VALVESPRING 

. -..;;;;;t:J.;l~~ 
r." -,'0\-,,..--. . .?-~;;,., ~~ 

-.gq{ .. 

t.:? 

"i'~r.r./ "rVA\...VE SEAT 

FIG 	3.7.C - CROSS SECTION, VALVE ASSEMBLY 
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2. 	 . Re.move the rocker box cover, spark plugs and connecting oil and 
water lines to the cylinder heads. 

3. 	 Remove the intake and exhaust manifold. 

4. 	 Remove the capscrews holding each cylinder head to the cylinder 
block. 

5. 	 Remove each head. If it sticks, rap it sharply with a soft hammer. 
Don't use a pry. 

6. 	 Remove the rocker arms a.:ud pushrods. 

7. 	 U~ing a valve Spring...c;.;r~1.~.:/'~~,;,~~s.assemble the valve assem­
blles. j i'';';t''';~''';'

~'''' ~ ~." "# ; rr :;: ~~' 
3.7.4 REPAIR 	 .... , . ~"".""~:~.",~~ 

t "'''''''4 • '.. .:~~...~.~~" '~."'.?d~, ~:l' 

Thoroughly clean all compoh-ents .fi111-Be cylinder head assemblies. 

Remove all the carbon deposits from the combustion chambers and 

Clean all gasket surfaces. 


3.7.4.1 Valves. - Remove all carbon and check each valve for burn­
ing, pitting. or warped stem. Valves that are. slightly pitted orburned, 
refinish on an accurate valve grinder to a 450 angle. But, if they are 
badly pitted, or will have a thin edge when refaced, replace them. 

Check refinished valves for a tight seat to the valve seat with an air 
pres~;ure type testing tool or by applying Prussian Blue on the valve faCE 
and rotating it against the seat. 

3.7.4.2 Valve Guides'5t...,.:.. Check valve-guide-to-valve clearance, Sect 9. 
If the proper clearances can't·p~\.o,htained by replacing the valves, re­
place the valve. guides. DriV'€'~\\~'old valve guides into the valve cham­
bers. Drive new guides in ufit$t}ihey protrude 11/32" from~he rocker 

. box. side of the head. Ream the new valve guide to obtain the proper 
clearance, Sect 9. 

3.7.4.3 Valve Seats. - If the valve seats are pitted, refinish them. 
Using conventional seat grinding equipment, reface each seat to a 450 

angle and a seat width of 3/64 to 1/16 inch. You should be able to 
reface each seat several times before it becomes necessary to replace 

If, however, the valve seats are loose or cannot be refaced, replace 

them. 


Use ONAN tool #420A272 ina drill press (Fig 3.7.0) to remove each 

valve seat. Adjust the tool to cut 1/64 inch from the edge of the seat. 
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DRILL PRESS 

BE SURE TO OIL 
PILOT OF TOOL 

\~~i!ll'" 

";'to 

~ 

~d 


AFTER CUTTING, 

RIND IS EASILY, 

REMOVED 

MAKE CUT f.: 
FROM EDGE 
OF SEAT 

G 3.7.D - CUTTING OUT VALVE SEAT WITH ONAN TOOL 420A272 

I the pilot to prevent it from seizing in the valve guide. Cut each seat 
wn to a narrow rind on edges and bottom and break it out with a sharp 
:>1.. Be careful not to cut into the counterbore bottom. 

loroughly clean the valve seat counterbore and remove any burrs from 
~,edges. If the counterbore is damaged, it will have to be remachined 
r an oversize seat. Oversize seats are available in .002 in., .005 in., 
10 in. and. 025 in. Otherwise, install new standard size seat inserts. 

ive the new valve seat inserts into place. Be certain that each seat 
sts solidly on the bottom of the counterbore at all points. To make 
;tallation easier, heat the cylinder head in an oven at 3250 F for about 
~' hour and cool the valve seats in dry ice. 

ce eacbnew seat to a 450 angle and width of approximately 3/64 in. 
e finished seat face should contact approximately center of the valve 
e. Use Prussian Blue on each valve face to check this. Make any 
"rections on the seat, not the valve face. 

'.4.4 Valve Springs. - Check the valve springs on an accurate com­
~ssion scale. Valve spring data is given in Sect 9. Replace any 
ing that is weak, cracked or pitted or has ends out of square. 

.5 lNSTALLATION 

Push a valve stem oil seal onto each intake valve guide and damp 
in.place. Then oil the inside surface of each seal. 
NOTE: Plants built before June 1962 had no valve seals. 

3.7 Cylinder Heads and Valves 


Each cast iron cylinder head assembly contains valves, valve seat' 
inserts and guides, rocker arms, and spark plugs. The valve assen 
bUes are operated by pushrods running through the cylinder block to 
the camshaft. Exhaust valves are stellite faced, and ride on steUite 
seat inserts; all valves have release type rotators. 

3.7.1 MAINTENANCE 

Check the valve clearances at regular intervals (see service chart fo 
!l periods). In addition, clean tbecbmbuption chambers and inspect thl 
'I valve and valve seats at regt11arpe~io.cJs~\ 

.: " "'~"f~o,~,-!;,'~'~'':'".----------­

Always check the valve cle~rflnce 

while the engine is at room'rem.." 

perature (approximately 70o":f). 

Turn the flywheel so the cyliIlder, 

for the valve to be checked is 100 


L, to 450 past the TDC position of 
the compression stroke. Adjust 
the clearance, with the rocker 
arm nut, (Fig 3.7. A) . For valve, .........., 
clearance values, see the valve FIG 3. 7. A - ADJUSTING VALVE 
clearance table (Fig S. 7.B). CLEARANCE 

MJA MJB 
Prior to Spec D Beginning Spec D 

MJC 

INTAKE .019 .010 .014 .015 
EXHAUST .023 .010 .018 .020 

FIG S.7.B - VALVE CLEARANCE CHART 
(Engine at 700 F Room Temperature)' 

!/
i 	 3.7.2 TESTING 

{I 	 The cylinder co:tDpression test can be used to determine the condition 
of valves, pistons, piston rings and cylinders. 

To check compression, run the engine until thoroughly warm. Stop i 
and remove all spark plugs. Insert the compression gauge in a spar 
plug hole, crank the engine, and note the reading. To check for pist 
blOW-by, squirt a small amount ofSAE 50 oil into the cylinder and 
repeat the check. An increase in compression with oil in the cylinde 
indicates piston blow-by; , ' 

Compression of a standard new engine cranking at about SOO rpm is 
about 110 n~i ("nrnn'Y'occir>" bhA.,lA J..~ ,,~,-,-. 	 , •• 
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~OUBLE -SHOOTING. CHART 7· (Cant. )" 

eed (cant.) 
Burned solenoid contacts. I Replace. 

I Open or shorted field .Iwindings. IRepla::uw~ndings. 
- . .. I 

- 1­ - ,;;J---- .;..;' See Sect 6 

r 
Defective stArting circuit Check starter circuit 

" 

Excessive use of starter Adjust starting pro­
cedures, check for 
causes of hard starting 

IDirt and electrolyte on 
I top of battery causing Clean battery top. 
constant drain. 

Defective battery. Replace. 

fective batter)1 Hardened plate~ (sulfation) 
due to low charge after 
long period. Replace battery, check 

new battery charge 
Shorted cells. condition at frequent 

intervals. 
Loss of active material. 

Broken terminals. 

rter won't Defective ring gear or Replace ring gear or 
~age flywhee 1 pinion. pinion. 

Pinion. clearance too great Adjust pinion c1ear­
(early models only). ance (Fig 3.6. D). 

Incorrect starter position Adjust position. with 
(early models only). shims, Sect3. 6. 5 . 

. _-­

q 

6 

1 
\~ 
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2. 	 Oil the stem of each valve lightly and insert each in it's own guide. 

Check each valve for a tight seat with an air pressure type tester. 
If a tester isn't available, make pencil marks at intervals on the 
valve face and observe if the marks rub off uniformly when the 
valve is rotated part of a turn in the seat. If the seat isn't tight, 
regrind the valves. 

4. 	 Using a valve spring compressor, compress each valve spring 
with its spring retainer in place and insert the retainer locks. 

5. 	 Coat both sides of head gasket with Permatex No.3 (pliable sealer) 
Install the head assembly and gasket to the cylinder block. Tighten 
the head bolts to 44 to 46 lb. ft. following the sequence in Fig 3.7.] 

NOTE: 	 Four-cylinder models; observe this special procedure to 
align the two heads and prevent air leaks. 

A. 	 Assemble the heads and 

gaskets to the block and 

install the cap screws, 

but don't tighten. 


B. 	 Install the intake manifold 

to the heads and tighten 

the nuts to 13-15 lb. ft. 


C. 	 Tighten the cylinder head 

capscrews to 44 to 46 lb. 

ft. following the sequence 

in Fig 3. 7 . E . 


6. 	 Install the manifold, oil lines, 
water lines, spark plugs, and 
carburetor. 

7. 	 Install the valve stem caps. 

8.' 	 Install the pushrods, rocker arms; and rocker arm n'Ut$ ... 

9. . 	Set the valve clearance, Fig 3. 7. B . 

NOTE: 	 After the first 50. hours of operation, retighten the cylinder 
head bolts and check valve clearance. 

10.. 	 Reinstall the rocker box cover. 

11. 	Reinstall the thermostat assembly and refill the cooling system. 

FIG. 3.7.E - CYLINDER HEAD 
BOLT TIGHTENING 

SEQUENCE MJB, 11JC 

When a battery fails, don't be satisfied just replacing it. Find the 
cause of the failure and make the necessary repairs. 
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TROUBLE-SHOOTING CHART 8. CYLINDER HEADS AND VALVES 

I~ TROUB LE POSSIBLE CAUSE REMEDY 

i
Poor compression 	 L.eaky h~ad gasket or spark I Replace gasket. 

plug gasket. !I 
I Valves sticking. 

I 

Broken valve spring. 

Leaky valves. 

Burned valves and seats. Regrind valves arid 
seats. 

Insufficient valve 
! clearance. I Adjust clearance. 

Weak valve springs. Replace' weak springs. 

Excessively strong 

Ivalve springs. . Replace springs. 

Worn guides which set 
, up thrust action. Replace guides. 

Excessive valve Adjust valve 
clearance. clearance. 

Close valve clearance. Re-adjust valve 
clearance. 

Weak springs. Replace springs. 

High temperatures, Check for engine 
causing valve stretch. overheating. , 

Valve seat or face off Regrind seat, replace 
center. valve. 

Loose valve seat inserts. Replace seats. Rebore 
and use oversize if 
necessary. 

-~ 

Valve breakage 

Valve burning 

ISee Sticking Valves,
I this chart. . 

I Replace spring, check (, 

valve condition. 

Regrind valves. t' 
\ 

J 


STARTING SYSTEM 


the pinion into full mesh and measure the clearance between pinio 
pinion stop, Fig 3.6. D. This should be between. 07" and. 12" (a:: 
.07" as possible). Adjust the link screw on the end of the solenoi 
plunger for proper clearance. 

NOTE: 	 On plants built before March, 1962, it was necessary to 
tain the gap between ring gear and starter pinion in the r, 
laxed position at less than 1/8" to insure starter engager 
When installing these motors,check this gap. If it is too 
a shim kit is available to reduce it, (Fig 3.6.E); 

TROUBLE-8HOOTING CHART 7, STARTING SYSTEM 

TROUBLE POSSIBLE CAUSE REMED" 

Starter motor Grounded switch, terminal, Replace any grc 
doesn't turn ­ or fields component.

high current draw 


Frozen shaft bushings. 
 Replace bushing 
check armature 

Starting motor Defective control circuit. See Sect 6 
doesn't turn ­
no draw current Open armature coils. Replacearmatul 

Open field circuit. Replace field co 

Broken or weakened Install new brus. 
brush springs. springs. 

High mica, worn brushes. Refinish commui 
replace brushes 

Open solenoid. 
 Replace .. 


Slow starter Discharged battery. Recharge batter;
speed 

Defective battery. Replace battery, 
check cause for : 

High resistance in I Clean and retighi 
starting circuit. I all connections. 

Dirty commutator Clean or refinist 
commutator. 

Poor brush contact. Reseat .or replac1 
brushes . .__ ..._._­



~ 

7 STARTING SYSTEM 


6.4.5 Over-Running Clutch. - Clean the clutch thoroughly but don't 
p in solvent. It can't be repacked with grease.· 

should slide easily on the armature shaft with no binding. Turn the 
.nion: it should rotate smoothly. but not necessarily freely. Reverse 
Ie direction a few times and it should instantly lock and unloCk. Re­
ace the clutch if operation is defective or pinion is worn or damaged. 

6.4.6 Shifting Solenoid. - Check to be sure plunger moves freely in 
)i1. Measure the pull-in coil current draw by connecting a battery. 
)ltmeter and ammeter to the control terminal and the terminal to the 

(,
otor. Measure the hold in coil draw from the control terminal to 'I 

·ound. Inspect the switch for corrosion and clean the contacts if nec­
;sary. Replace the solenoid if the current draw isn't within limits .i 
hen cleaned. o 

6.5 ASSEMBLY, STARTING MOTOR 

=fore assembling, soak the bronze bearings in oil. They are absorb­
It bearings, designed to hold up to 25% of their own weight in oil. Be 
Ere the felt oil pad is in the outer end of the commutator end bearing. 

hen the motor is assembled, check the armature end play. It should 
betv{een .00.5" and. 030". Adjust end play by adding or .removing 

ishers on the commutator end of the armature. 

~fore installing. check the pinion dearance. Proper clearance is im­
Irtant to insure starter engagement. Presson solenoid core to shift 

STAI'lTING MOTOR NEED 
NOT BE REMOVED FROM 
ENGINE TO MAKE THIS 
MEASUREMENT 

PUSH 
PLUNGER 

i I 

FIG 3. 6.E -INSTALLING STARTER 
AND FLANGE 

A 
;~

.~1'E 

i3. 6. D - MEASURING 
'INIQNCLEARANCE 

CYLINDER HEADS AND V ALVES 

TROUBLE-SHOOTING CHARTS, CYLINDER HEADS AND VALVES 
(ConL) 

TROUBLE POSSIBLE CAUSE RElVIEDY 

Valve burning 
(Cont. ) 

Improper COOling of valve 
seats or guides due to 
clogged COOling system. 

Refer to Sect 3. Ll. 
Maintenance 

Coked or gummed oil on 
stem. 

Clean or replace 
valve. 

.Sticking valves Incorrect valve clearance. Adjust valve 
clearance. 

Weak or broken springs. Replace springs. 

Dirty, scored or 
gummy guides. 

Clean or replace 
valves and guides. 

Incorrect clea.rance 
between valve and guide. 

Correct clearance. 



3.8 Pistons, Connectinq Rods & Cylinders 

MJ generati.."'1g sets use tapered aluminum pistons which are fitted with 
2 compression rings and an oil control ring. Full floating piston pins 

connect the piston to its connecting rod. The pins are held in place with 

a snap ring at each end. The lower end of each connecting rod contains 

balf shell, precision bearings and the upper end, a semi-finished bush­

,ing. 

NOTE: 	 Some generating plants are fitted with. 005" oversize pistons 
at the factory. These plants are marked with an E following the 
plant serial number. Use standard size rings for these pistons. I) 

3.8.1 REMOVAL AND DISASSRMBLY 
( 

On 2 and 4 cylinder engines, the connecting rod and cap are stamped 
for 	installation i:1 the proper cylinder. When removing piston assem­
blies, check the marking so each can be reinstalled in the proper cyl­
inder and keep aU components of each piston assembly together. 

1. 	 Drain the crankcase oil and remove the oil base. 

2. 	 Drain the water jacket and remove the cylinder heads. 

3. 	 Clean carbon deposit from top of each cylinder. 

4. 	 Remove the cap from each connecting rod and push the assembly 

through the top of the cylinder bore. Replace the cap aI)d bearing 

inserts in the proper assembly. 


5. Using aring expander, 

HEAVIEST COMPRESSION 
RING IN TOP GROOVE 
COMPRESSION RINGS 

OIL CONTROL RING 

£>:PJlNDER 

*RAILS ARE NOT U<;ED ON 
TVIC CYLINDER ENGINES, 

_rerpove the ?lngs ~rom each piston. 
I. i 

@ 
i 

. FEELER 
GAUGE 

FIG 3.8. A - PISTON RINGS, LOCATION & GAP 

STARTING SYSTEM 


electrical connection holding it to the motor frame. Remove 
screws on the rear of the solenoid to reach the switch contac 

9. 	 On early models only, if it is necessary to remove the starU 
motor flange (Fig 3.6. E), watch for shims between the flangE 
crankcase surface. Save any shims, they must be reinstalle, 
position the starter correctly. 

3.6.4 REPAIR, STARTING MOTOR 

3.6.4.1 Armature. - Inspect the armature for mechanical defect 
before checking for grounds or shorted coils. 

To test for grounds, use a 12 volt test lamp and check between ea 
segment of the commutator and the shaft. Don't touch probes to t 
commutator brush surfaces; this will burn the smooth surfaces. 

A growler is necessary to test for shorted coils. With the armatu 
the growler, run a steel strip over the armature surfaces. If a c( 
shorted, the' steel strip will become magnetized and vibrate. Rot:: 
the armature slightly and repeat the test. Do this for one comple 
revolution of the armature. If the armature has a short or groun 
replace it. 

If the commutator is only dirty or discolored, clean itwith very f" 
sandpaper. Blow the sand out of the motor after cleaning. If, ho 
it is scored, rough or worn, turn it down in a lathe. 

3.6.4.2 Field Coils. - Using a 120-volt test lamp and probes, cb 
the field coils for grounding to the motor frame or open circuit. I 
all connections to be sure they are properly clinched and soldered 
Inspect the insulation for evidences of damage. The only way to c 
for field coil shorts is to use the test in sect 3.6.2. 

3.6. 4. 3 Bearings. - If either the front or rear bearings show exc 
sive wear, replace them. Drive the old bearings out, and u'sing a 
bor press and the proper arbor, press new bearings into place. 

3.6.4.4 Brushes. - Check the brushes for wear or improper sea 
They should slide freely in their holders. Check the brush spring 
sian with a spring scale. To change spring tension, twist the spri 
at the holder with long nosed pliers. 

If brushes are excessively worn, replace them. 

Some brushes are soldered to the field coil lead. Unsolder the lea 
and open the loop in the field coil lead. Insert the new brush pigta 
completely into the loop and clinch before resoldering. A good sol 
ing job is necessary to insure good contact and low voltage drop 
across the connpr:tinn 
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D 
E.R 

ARMATU.RE 

A71 ! 

FIG 	3.6.C - CROSSECTTON,STARTING MOTOR 

. 3 REMOVAL AND DISASSEMBLY, STARTING MOTOR 

Remove connections to control box and battery at the shifting 
solenoid. 

Remove nut holding rear mounting plate to engine. 

Remove two nuts and capscrews holding starting motor to the 
starting motor flange and pull out the motor. 

Remove the link pin holding the shift lever to the sofenoid plunger 
and remove the shift lever center pin. 

Remove the thru bolts from the commutator end of the motor. Pull 
off the end cover and lift the brushes off their seats. 

Pull the cast housing .from the front end of the motor and lift the 
armature and clutch but of the motor frame. 

1'b remove the over-runninge1utch from the armature, drive the 
retainer away from lockring near the f ... ont end of the shaft, remove 
the lockring and pull the assembly off. Don't attempt to disassemble 
the clutch assembly. 

If necessary to service the solenOid, remove the 4 capscrews and. 

J 


(1
1 

/J 

PISTONS, CONNECTING RODS, AND CYLINDERS 8j 

6. 	 Remove the 2. retaining rings and push the piston from each 

piston. 


3.8.2 CYLINDERS 

The 	cylinder walls should be free of scratches, pitting and evidence of 
wear. Check each with an inside reading micrometer for out-of-round 
or taper. Standard bore diameter is 3.2495" to 3.. 2505" . 

If necessary, rebore the cylinder to fit the next available oversize pis­
ton. Pistons and rings are available in .010", . 020", and. 030" over­
size. 

If the cylinders don't need refinishing, remove any existing ridges frQn 
the top of the wall with a fine stone. 

3.8.3 PISTONS 

Thoroughly clean and inspect e.ach piston. Clean the carbon from the 
ring grooves and be sure all oil holes are open. If any piston is badly 
scored or burred, loose in the cylinders, has badly worn ring grooves 
or otherwise isn't in good condition, replace it. 

Check clearance to the cylinder by inse.rting each piston in its cylinder • 
Check the clearance 900 from the axis of the piston pin and 3/8" below 
the oil control ring. Clearance should be .0012 to .0032 in. If not, 
replace the piston and check the cylinder fqr possible reconditioning. 

3 ..8.4 PISTON PINS 

Each piston pin should be a thumb push fit into its piston at rOOm tem­
peratures. If the pin is excessively loose, install a new one. If the 
condition isn't corrected, install the next oversize pin. If the piston 
worn enough that the oversize pin won't fit, replace the piston. 

3.. 8.5 RINGS 

Inspect €.ach ring carefully for fit in the piston grooves and seating on 
the cylinder wall. Fit each ring to the cylinder wall at the bottom of its 
travel, using a piston to square the ring in the bore. Check the gap wit 
a feeler gauge. It should be .010" to .020". If the gap is too small, 
the butt ends of the rings. Don't use rings that need a lot of filing, they 
won't seat right on the cylinder walls. If oversize pistons are used,usl 
the correct oversize rings. 

3 . 8. 6 CONNECTING ROES 

Clean the connecting rods and check each for defects. Check the con.~ 
necting rod bushings for proper clearance with the piston pill. Clearan.c 
should be .0002 in. to .0007 in. 
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FIG 	3.8. B - CONNECTING ROD FIG 3.8. C - TOP OF PISTON 

If the bushing is excessively worn, press it out and install a new bush­
ing. Fig 3.8. B. After installation, drill the bushing with a 3/16" drill 
through the counterbored hole. in the connecting rod top. Finally, ream 
the bushing to the proper size. 

3.8.7 CONNECTING ROD BEARINGS 

Inspect the connecting rod bearings for burrs, breaks. pitts and wear. 
Measure the clearance between bearings and the crankshaft journal. 
The clearance should be .001 in. to .003 in. If necessary, replace 
with new standard or undersize precision bearings. 

For information about the crankpin journals, see sect 3.9.5. 

3.8.8 ASSEMBLY AND INSTALLA TION 

1. 	 Install the connecting rods on each piston with pins and retaining 
rings. Install so the connecting rod oil spray hole is on the same 
side as the "V" notch in each piston. Check rod to piston align­
ment with an aligning fixture. 

2. 	 Install all rings on each piston. Tapered type rings will be marked 
"TOP" or identified in some other manner. Place this mark toward fl, 

the closed end of the piston. Spate the ring gaps 1/3 of the way 
around the piston from one another. No gap should be in line with 
the piston pin. Oil the rings and pistons. 

3. 	 Position a bearing half in each connecting rod. Be sure there is nO 
dirt under the bearing. This could cause high spots and early bear­
ing failure. 

4. 	 Oil the cylinder walls. Install each piston in the proper cylinder 
using a ring compressor tool. Each assembly should be installed 

Check the charge condition of the battery with a hydrometer. SPI: 
gravity should be between 1.290 and 1.225. If not, recharge the 
tery. If the battery won't recharge, replace it. 

With the starting motor operating, check the voltage drops (1) frc 
battery ground terminal post (not the cable clamp) to the cylinder 
(2) from the cylinder block to the starting motor frame and (3) fr( 
the battery positive post to the battery terminal stud on the solem 
Normally, each of these should be less than 0.2 volts. If extra 1< 
battery cables are used, slightly higher voltage drops may result 
Thoroughly clean all connections in any part of the circuit showin 
cessively high voltage drops. 

If starting motor tests are required, remove the motor from the I 
and test it on a bench. Test the free running voltage and current. 
Limits are given in the Table of Clearances and Limits (sect 9). 

Using a spring scale and torque arm, test the stall torque, Fig 3. 
The torque will be the product of the spring scale reading and lenl 
the arm in feet. 

lffree running speed is low, and a high current draw with low sta 
torque exists, check for tight, dirty, or worn bushings, bent arm 
shaft, or loose field pole screws allowing armature to drag, shor 
armature, or grounded armature or field. 

A low free speed with low torque and low current draw indicates 
field Winding. high internal resistance due to poor connections, d 
tive leads, dirty commutator, broken or worn springs, worn bru 
or scored, worn, or dirty commutator. 

High free speed with low developed torque and high current draw i 
cates shorted fields. Since there is no easy way to detect shorted 
coils, replace and check for improved performance. 

The voltage drop across the solenoid on the starting motor should 
less than 1. 50 volts. If more, remove it for repair. 

RESISTANCEVARIABLE :0.""".,"\ 
,., 	

o 

c:::; 6 r-g"I, 	 ~ ~STORAI;;~ ~ 
BATTERY 

o 

'-"---- 12,,-'-'----' 

FIG 3.6.B - STARTING MOTOR STALL TORQUE TEST 


0 
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.1 

with the"V"mark on the 
)DELS: MJB AND WC, (EXCEPT 5.MJB, PRIOR TO SPEC F) piston toward the front of 

the. engine. 
)TE: For MJA and earlier 5.MJB see generator, revolving armature. 

5. Position each connecting 
lese models use a separ~te 12-volt starting motor, mounted on the rod On the crankshaft and 
~ht hand side of the engine, to drive the flywheel. .It is a conventional oil the journal and instan 
to motive starting motor with solenoid shift and an over-running clutch. its rod cap with bearing 
Ie motor is controlledby the start solenoid in the control box. When half. When installing the 
~ control box solenoid is energized, the solenoid on the starter oper­ rod cap, position so the 
~s, shifting the pinion to engage the flywheel ring gear and feeding raised witness mark on 
rrent to the starting motor. Disconnecting the starter ~t end of the forging matches the 
uHng cycle varies according to model -'- on 705MJB and MJC the mark on the connecting 
ntrifugal switch closes and on 5MJ13 the start-disconnect relay is rod (Fig 3. 8. D). 
ergized.Theover-running clutch protects the starter armature from 1('i 
erspeeds. 

6.1 	 MAINTENANCE 

'riodicallychecktbe starting circuit wiring for loose or dirty connec­
IllS. Inspect the starter commutator and if it is dirty, clean with #00 
ndpaper . Check the brushes for excessive wear and reduced seating 
the armature. 

5.2 	 TESTING 

lor cranking performance can be caused by a faulty starting motor, 
[ectivebattery, insufficient capa-citybattery, or high resistance in 
~ Starting circuit. 

SOL£NOI.OY 

STARTING 
MOTOR 

~ 

L. 

·TO START SOLENOID 
IN CONTROL BOX 

GROUND CON­
NECTION TO 
ENGINE 

BAT T"ERY 

...71:2' 

FIG 3.6.A - PICTORIAL STARTING MOTOR AND BATTERY 

1 

.~ 

6 . 	 Tighten the cap screws to 

the specified torque. 


7. 	 Crank the engine over by 
hand to see that all bearings FIG 3.8.D - CONNECTING ROO, 
are free. WITNESS MARK 

8. 	 Reinstall the oil base with a newgaskeL 

9. 	 Reinstall the cylinder heads, sect 3. 7.3.5. 

10. 	Replace oil and coolant. 

3.B.9 BREAK-IN PERIOD 

Whenever new rings or pistons are installed or the cylinder refinished" 
the engine must be run-in before .regular operation can be resumed. 
Run the engine for 15-20 minutes at no load, about 1/2 hour at 1/3 ·loal 
and 2 - 3 hours at 2/3 load. Then regular operation can be resumed. 
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TROUBLE-SHOOTING CHART 9, 	 PISTONS, CONNECTING RODS, 
AND CYLINDERS 

OIL SYSTEM 

TROUBLE-SHOOTING CHART 6, OIL SYSTEM (Cont.) 

TROUBLE REMEDYPOSSIBLE CAUSE 
TROUBLE POSSIBLE CAUSE REMEDY 

Replace gaugeDefective oil gaugeLow oil pressure 
(Cont. ) Poor compression Loose cylinder heads. Tighten. 

Sticking rings. High oil pressure Oil by-pass stuck closed Clean 

Worn rings. Replace rings, check 
cylinder condition. 

Oil too heavy Replace with lig 
oil 

Worn cylinder walls 
and pistons. 

Leaky head gasket. 

Refinish cylinders, 
replace pistons. ~ 

Replace head gasket. . 

Clogged oil passages 

~ 

Clean all lines·~ 
oil passages 

Piston and cylin­
der and ring wear 

Operated with dirty air 
cleaner. 

Change air cleaner 
service periods. 

,. 

~I----------------~--------------~ 

I Air leak between air 
. cleaner and engine. Repair leaks. 

Faulty cylinder oil 
control. 

Check rings. 

Engine run on low or 
dirty oil. 

Add or replace oil. 
Check cause of loss. 
If dirty, adjust 
service periods. 

Overheating. See Trouble-Shooting 
Chart 2. 

Worn connecting 
rod, bushings, 
and bearings 

Engine run with low oil. 

Badly diluted, dirty or 
wrong grade of oil. 

Add oil, check cause 
of oil loss. 

Change oil. Check 
cause of dilution. If 
dirty, check service 
periods. 

\ 
li 

Clogged oil passages. Clean oil passages 
and drillings. 



OIL SYSTEM 	 at3.9 Enqine ·D'isassembly 
CUBLE-SHOOTING CHART 6, O1LSYSTEM­

TROUBLE I POSSIBLE CAUSE ! RElVIEDY 

luted oil I Leaky fuel pump 
I diaphragm 

I 

I Rebuild pump 

Worn compression rings Inspect rings and 

If engine disassembly is necessary, observe the following order (i. e. 
FlywheeL Gear Cover ... J. As disassembly progresses, the order 
may be changed somewhat as will be self-evident. 

The engine assembly procedure is the reverse of disassembly. Any 
special assembly instructions for a particular component are included 
in the applicable section. When reassembling check each section for 
these special assembly instructions or procedures. 

3.9.1 FLYWHEEL
l\'i 

Remove the flywheel guard. The flywheel is a tapered fit on the crank­
shaft. . Remove the flywheel mounting screw. Remove the 2 capscrewsJ holding the pulley and remove the pulley. Replace the flywheel mountin 
screw part way and install the pulley over the screw. Tighten the pulle 

will contract rapidly and may FIG 3.9.A - PULLING FLYWHEEL 
shrink to the flywheel before it 

~ is in place. If this occurs, a new ring gear may be.required. 

3.9.2 GEAR COVER 

To remove the gear cover, detach the governor ball joint and remove 
the ignition breaker points (start-disconnect switch), plate and gear. 

Remove the water pump connections. Remove the screws holding the 
gear COVer to the crankcase. To loosen the gear cover, tap itwith a 
soft hammer. . . 

capscrews to pull the flywheel. 

3.9.1.1 Ring Gear. - To remove 
the ring gear, if damaged, s:?w 
part way through, then break it 
using a cold chisel and heavy 
hammer. 

To install a new ring gear, place 
it in an oven heated to 380 - 4000 

F 	for 30 to 40 minutes. CAUTION: 
DON'T HEAT WITH A TORCH! 
When heated properly, the ring 
will fall into place on the flywheel. 
If it doesn't go on all the way by 
itself, drive it into place with a 
hammer. Do it fast and don't 
damage the gear teeth. The ring 

TIGHTEN 
PULLEY 
SCREWS 


TO 

LOOSEN 


FLYWHEEL I ~. 

I 
or scored cylinders 

ldge in 
ankcase I 

I 
! 

Dirty oil filter 

! 

Run for long periods 
at idle 

cess oil con- Worn or sticking piston 
m; ~ on. light rings 
le smoky 
aaust 

I 	Defective breather valve 

Oil too light or diluted 

Engine overheating 

cess oil con- Leaking oil seals 
nption; no 
mge in exhaust 

Leaky oil base gasket 

Defective breather valve 

Ii' '(;)iii pressure I Worn bearings 

cylinder walls
I 

Replace oil filter: 
adjust oil filter 
service periods 

Review operating 
procedures 

Check compression. 
Clean or replace 
rings 

Clean valve 

Replace with proper 
grade of oil - if 
diluted check for 
cause 

See Sect 3.1 

I 	 Inspect crankshaft 
front and rear oil 
seals 

Check for leaks 
around gasket. Re­
place if necessary 

Clean valve, Sect 
3.5.7 

Rebuild engine 

Oil by-pass stuck open Clean by-pass valve 

Oil supply low Add oil. Check cause 
of oil consumption 

Worn oil pump Install new pump 
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IF FEELER WILL 
ENTEP Yz·,INSTAl.l."I ~ f"-....--::-~ LTHRlJST BALL. 

~ h °/1 \.!:.JI (Late modelS have 
'-----!> . larger ball which 

FIG 	3. 9.B _ GEAR COVER INSTALLA TION won't fall out.) 

3. 9. 2. 1 Governor Shaft. - The governor shaft is supported by 2 sets of 
needle bearings. To remove the shaft, remove the yoke and pull the 
shaft from the gear cover. If the shaft is binding, clean the bearings, 
if loose, replace the bearings. To remove the larger bearing, drive 
both bearing and oil seal out from the inside of the gear cover. Remove 
the smaller bearing with an Easy-Out or similar tool. Press new 
bearings and oil seal into place. 

3.9.2.2 Gear Cover Oil Seal. - Replace the oil seal if damaged or worn. 
Drive the old seal out from inside the gear cover. Lay the cover on a 
board so the seal boss is supported. USing an oil seal driver, insert 
the new seal from the inside with 
rubber Up toward outside of gear 
cover (open side of seal inward) 
and drive it flush with the outside 
surface. During gear cover in­
stallation, use the .driver to pro­
te ct the oil seal. 

3.9.2.3 Assembly, Gear Cover. ­
l. 	 Work the governor shaft to 

check for binding and see 
that thegovernor-shaft-end­
thrust ball is in place (Fig 
3.9.B). 

I I 1'tJ 

INSTALL OIL SEAL 
FLUSH WITH THIS 

SURFACE 

THIS SUR'ACE MUST 
BE CLEAN BE'ORE 
INSTALLI NG SEAL 

FIG 3.9. C - GEAR COVER OIL SEAL 


OIL SYSTEM 


3.5.6 OIL FILTER 

The full-flow filter is mounted on the filter plate at the left front c 
of the crankcase. It requires periodiC replacement normally ever 
hours of operation. Remove the filter by turning counterclockwisE 
both hands or a filter wrench. Oil the new gasket and then install ~ 
filter; turn it hand tight plus 1/4 to 1/2 turn. 

3.5.7 CRANKCASE BREATHER 

The crankcase breather, located in the rear left corner of the cral 
case maintains a partial vacuum in the crankcase during operation 
control oil loss and ventilate the crankcase. It includes a metal fi 
packed into the tube on the crankcase, a rubber cap with flapper v~ 
and hose connecting it to the engine air horn. 

NOTE: 	 The MJC does not 
have a flapper 
valve. 

To disassemble, remove 
the rubber cap from the 
crankcase tube and pry 
the valve out of the cap. 
Wash the valve in fuel at 
regular intervals and if 
defective, replace it. 
At the same time pull 
the baffle out of the 
breather tube and clean 
it. Install the valve with 
the perforated disc 
toward the engine. 

fLAPPER 'y' 
VALVE 

ASSEMB.LY 

FIG 3.5. D - CRANKCASE BREATH 



OTLSYS M 


nkshaH . Mount the intake cup on the so it is parallel to 
bottom of the crankcase. 

.3 BY....PASS VALVE 

:ated on the outside of the rear beartngplate. the by-:pass valve con­
Ls oil pressure by allowing excess oil to Hbwdirectlybackto the oil 
. Norrna.lly. the valve begins to open about 25 psi. It is non-adjust­
e and normally needs no maintenance. 

determine if high oil pressure is caused by the plunger sticking 
sed Or low oil pressure by the plunger sticking open. cleanand 
peet the valve. 

remove the valve. unscrew the recessed plug in the rear bearing 
he. and lift out the spring and plunger assembly. Determine proper 
ve operation checking the spring and plunger against the following 
lIes: 

Plunger Diameter .3365" to. 338.0" 
Spring 

Free Length 2-5/16 ± 
Force at 1-3/16" 2 . 225+ .11 Ibs. 

.4011., LINES 

rocker box oil line should be flushed with fuel and the small holes 
ned with line wire at regular intervals. Clean out aU other oil 
sand dri.llings with compressed air whenever the engine is disas­
bled otoverhauled.Reach the, 

gauge passage by removing the 
filte.r mounting plate. 

external oil lines. the rocker 
oil line ahd the internal oil 
to the rear bearing arere­

~eable, if damaged. 
.~ 

.5 GAUGE 

oil preSsure gauge is located 
he lower .front corner of the 
nd~r block. If it is faulty. 
mce it. Remove it with a 
nch. and SCrew in a new 
~e. Before replacing. check 
a clogged oil passage behind 
gauge. 

FLUSH ROCKER BOX OIL LINE WITH 
FUEL AND CLEAN HOLES WITH FINE 
WIRE 

FIG 3. 5. C -ROCKER BOX OIL 
LINE 
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2. 	 Turn governor yoke 50 the smooth side ,is toward governor cup. 
3. 	 Turn the gevernor cup so the stop pin in the gear cover will fit into 

one of the holes in the cup surface, :Fig3. 9. B. Measure the dis"" 
tance from the end of the stop pin to the mounting face of the cover. 
n should be 25/32 in. If it isn't, replace the . 

4. 	 Use the oil seal driver or a piece of shim stock over the crank­
shaft keyway to protect the oil seal and install the gear cover. 
Tighten the mounting screws to specified torque. Before tightening 
the screws. be sure the stop pin is in the governor cup hole. 

5. 	 Install and retimethe ignition points (start-disconnect centrifugal 
switch onM.JC). Sect 3. 3. 

3.9.3 GOVERNOR CUP 

ToremO\'e the governer cup. remove the snap ring fr0m the camshaft 
center pin and slide the cup off .Be sure to catch the 10 flyballs that 
williall out when the cup is removed. 

3:.9. 3.. 1 Repair. - Replace any 
flyballs that have flat spots or 
grooves. Replace the cup if 
the race surface is grooved or 

PROPERLY ASSEMBLED 
DI'ME'NSION SHOWN 

OWDRAWIN.(; WILL BE 
A5INDICATED---

CENTER ·PIN 

GOVERNOR FLY BALL 

r'~"ln--CA'" SHArT 
GEAR 

WHEN GOVERNOR IS 

rough. The :governor cup must THE 

be a ireespinning fit on the 
camshaft center pin, butshould 
be replaced if excessively loose 
er 

Check the distance the center 
extends from the camshaft 

gear. This distance must be 
25/32 to give the proper travel 
distance .for the cup. If it is 
less, the engine may race; if 
more, the cup won't hold the 
baUs properly. If the distance 
is too great, drive or press the 
center pin in. If it is too small, 
.replace the pin: it can't be removed without damaging the surface. In 
some cases. if the distance is too small, the head of the governor cup 
can be ground to the necessary 7/32 in. travel distance. 

3.9.3:.2 Installation. - To install the governor assembly. tip the front 
of the plant upward. Set the flyballs in their recesses and position the 
governor cup on its shafLFinally, install the snap ring on the center 
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3.9.4 CAJ\1SHAFT 

The camshaft is a I-piece mr-chine forging, driven through gears by the 
crankshaft. It rides on sleeve bearings pressed into the crankcase, 

In addition to opening and closing the valves. the camshaft operates the 
fuel pump and. on MJC plants. drives the distributor. 

3.9.4.1 	Removal. ­
1. 	 Remove the rocker arms and pushrods from the valve chambers. 
2. 	 Remove the fuel pump from the engine. 
3. 	 On MJC, remove the distributor, Sect 3.3. 
4. 	 Remove the crankshaft gear retaining washer by removing the lock 

ring on the crankshaft. 
5. 	 Lay the engine on side to avoid dropping tappets and remove the 


camshaft assembly as a group. If necessary, pry it out using a 

screwdriver between the camshaft gear and crankcase. 


6. 	 Remove the push rod tappets. These can be removed only from the 
camshaft end of the pushrod holes. 

3.9. 4.2 Repair. - If a lobe has become slightly scored, dress it 
smooth with a fine stone. If the camshaft is badly worn or scored, re­
place it. For information about the center pin, see Sect 3.9 3. 

3. 9.4.3 Camshaft Gear. - This gear is a pressed fit· on the camshaft 
.and drives it at 1/2 the crankshaft speed. The camshaft gear drives the 
ignition timing (start-disconnect switch on 4 cylinder) gear on 2 cylinder 
models. To remove the gear, use a hollow tool or pipe that will fit in­
side the gear bore and over the center pin. Press the camshaft out of 
the gear bore. Be careful not to damage the center pin. 

P€S-5 

REAR 
BEARING 

~+..!..~):: ..J
9 32 - 16 !;u 

II e....lA 

(1~ 
' I 

, 

,>"; t.CEN,ER 
BEARING 

PRESS BEAR1N 
F"LUSHWITH 
FRONT CRANK.­
CASE SURFACE 

LlGNOIL 

HOLES 


FRON 
' I 	 :,:-~;.::-' : 8EARIN 

I 	 i ... 1 G 
i 	 ,~' I 

1;"'--; . 

FIG 3. 9.E - CAMSHAFT BEARING INSTALLATION 
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-"""<,,< 3.5.1 MAINTENANCE 

Periodic oil system maintenance should include changingcrankca 
cleaning the crankcase breather (Sect 3.5.7), cleaning rocker bm 
lines (Sect 3.5.4), and replacing the oil filter (Sect 3.5. 6h Cons 
the periOdic service chart for service periOds. 

Always use a heavy duty detergent 
oil classified by A. P. 1. for service Above 300 F SAE 

.A 	 "DG" or "MS/DG". Use the proper Below 300 F SAE 
SAE number for the expected ambient 
temperatures. Do not use service "DS" oil. 

" 

3.5,.2 OIL PUMP 

The oil pump is mounted on the crankcase behind the gear cover a 
driven by the crankshaft gear. 

3.5.2.1 	Removal 

1. Remove the gear Cover (Sect 3.10.2) and oil base. 

2. Unscrew the. intake cup from. the pump . 

3. Remove the crankshaft lock ring and gear retaining washer. 

4. Loosen the two capscrews holding the pump and remove the pu 

-3. 5.2.2 Repair. - Except for the gaskets, component parts of thE 
ar~ not individually available. If the pump is defective or excessi 
worn, replace it. Disassemble the pump by. removing the two caps 
holding the pump cover to the body.' 	 . 
Inspect for excessive wear in gears 
and shafts. To improve pump per­
formance, adjust the gear end clear­
ance by changing the gasket thickness 
between the pump body and cover. 
Use the thinnest gasket that permits 
free movement of the pump shaft. 
OHan parts when reassembling the 
purxw~:; 
3.5.2.3 Installation. -Before instal­
ling, fill the pump intake and outlet 
with ,gil for priming. Mount the pump 
on the engine. and adjust for .005" 
lash between the pump gear and FIG 3. 5.B -' BY-PASS 



Oil.System 

working parts of the engine are pressure lubricated. The oil sys­
includes an oil intake cup, gear type oil pump, by-pass,valve, oil 

ssure gauge. full-flow oil filter, and crankcase, passages and drill ­
. Oil is held in the oil base, drawn by the pump. anddelivered 
ugh the oil filter. Lines to the rocker housing, drillings in the 

nkcase to· crankshaft and camshaft bearings, crankshaft passages to 
neeting rod bearings and connecting rod spray holes complete the 
system plumbing. 

ause it helps to control oil consumption, the crankcase breather is 
uded in this system. 

mal oil pressure sbould be 25 p 
rating temperature. If pressur . 
overned speed, insp~ct the oit 

J@ 
\...IJt0 ~llt 

0 0 

hig~~i:~Wl1en tbe engine is at 
. s Q~Jliw=RQ pSiat half throttle 

fo;i&1aulfy components. 
".' ~~ . ': 

FIG 3. 5.A - OIL SYSTEM 
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3 . 9. 4. 4 Camshaft Bearings. - Th~ camshaft bearings sbould be re­
placed if the clearance to the camshaft is greater than specified; or if 

. tbe bearingssbow cracks, breaks, burrs, excessive wear, or other 
defects·> . 

The camshaft to bearing clearance sbould be .0012" to .0037". To 
check the rear bearing, remove the expansion plug at tbe rear of the 
crankcase. 

Press new bearings into place, Fig 3.9. E. Press the rear bearing 
flush with the bottom of the expansion plug recess. Press the front 

t; 	 bearing in flush with the crankcase front surface so the crankcase and 
bearing oil passages are aligned. Don't attempt to ream the bearings, 
they are a precision type. After the rear bearing is installed, insert a 
new expansion plug in the recess, using sealing compound, and expand 
it into place with sharp blows at its center. 

3.9.4.5 Installation, Camshaft Assembly. ­
1. 	 Install the key and press the camshaIt g~ar On its shaft. 

2. 	 Install the governor components, Sect 3.9.3 onihe camshaft. 

3. 	 Slide the thrust wasber onto the shaft. 

4. 	 Lay the engine on side or end and insert the pushrod tappets. 

5. 	 Install the camshaft assembly in the engine. Align the timing 
marks on the camshaftg:E1aJ'.and crankshaft gear, Fig 3. 9.G. 

\~ 

'" 

THE:SE MARKS 
MUST COINCIDE 
WHEN lNSTALL­
INGTIMING 

GEARS 
.s.2',1fH 

-;.-::.. 'i'. 

~ 

'FIG 3,is":F-MEASURING CAM­ FIG 3.9. G - ALIGN1NG 
SHAFT ENDPLAY TIMING GEARS 
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6. 	 Replace the pushrods and fuel pump. TROUBLE -SHOOTING CHART 5, GOVERNOR SYSTEM 

7. 	 On MJC, install and retime the distributor, Sect 3.3. 

3.9.5 CRANKSHAFT 

These engines use a counter-balanced, ductile iron crankshaft. The 1 
and 2 cylinder crankshafts ride on 2 lead-bronze bearings, the front 
one housed in the crankcase and the rear one in the bearing plate. The 
4-cylinder model MJC, uses an additional split center main bearing. 

3.9.5.1 Removal. ­
1. 	 Remove the lock ring and retaining washer in front of the crankshaft 

ge~r. 

2. 	 Pulloff the crankshaft gear. It has I 

2 1/4-20 UNC tapped holes for at ­
taching a gear pulling ring (ONAN 
tool 420A248). Use care not to 
damage teeth if the 'gear is to be 
reused. 

3. 	 Remove the oil pan and the piston­
and-connecting rod assemblies. 

4. 	 4-CYLINDER ONLY. Remove the 
bearing cap from the center main 
bearing. 

5. 	 Remove the rear bearing plate 
from the crankcase. Note that 
gaskets here adjust crankshaft endplay. 

6. 	 Remove the crankshaft through the rear opening in the crankcase. 
(4-Cylinder Only; Catch the upper half of the main bearing support 
as it slides off its mounting surface). 

3.9. 5.2 Inspection. - Thoroughly clean the crankshaft and blowout all 
oil passages with compressed air . Check all journals for out-of-round, 
taper, grooving or ridges. Pay particular attention to ridges or grooves 

TROUBLE 

Speed too high 
(engine races) 

POSSIBLE CAUSE 

Governor incorrectly 
adjusted. 

Governor yoke installed, 
backwards. 

REMEDY 

Adjust for proper 
speed. 

Turn so machined 
side of yoke touchel 
governor cup. 

Governor cup improperly 
installed. See Sect 3.10.3. 

Linkage binding. Clean or replace 
linka/Se. 

Speed too low Governor incorrectly 
adjusted. 

Adjust for proper 
speed. 

Low engine power (won't 
reach governed speed) . 

See Trouble-Shootir 
Chart 1. 

" Hunting"condition Governor springsensi­
tivity too great. 

Carburetor out of 
adjustment. 

i Adjust sensitivity. 

Adjust carburetor. 

Poor sensitivity Excessive wear in 
linkage. 

Replace governor 
linkage. 

Governor acts 
slowly 

Binding in linkage. Clean and lubricate 
linkage. 

No governor 
control Linkage disconnected. Reconnect linlmge. 

FIG 3.9.H - REMOVING 

CRANKSHAFT GEAR 


on either side of the oil hole areas. Unusual conditions here often point 
to previous neglect of oil cleanliness precautions. 

If the journal dimensions are not within the limits or the journals are 
scored, re-machine the crankshaft. 

3.9.5.3 Crankshaft Re-Machining. - Crankshaft machining requires a 
trained and experienced operator and suitable equipment for handling 
crankshafts with precision. 



GOVERNOR SYSTEM 


,1 	 MAINTENANCE 

'iodically clean. and check for wear. po not lubricate plastic type 
ket ball jOints. USe lubricating graphite on other jOints. 

,2 	 ADJUS T.MENTS 

1 the governed speed and the governor sensitivity can be adjusted 
I the 	stud and nut on the front of the engine air housing . 

.2.1 Speed Acijust:p:Jent. - To acijust the engine's governed speed 
lthe governor springstud in position and adjust the governor spring 
with a wrench. For accurate speed adjustment, use a reed ty-pe 
uency meter on the generator's ac output. A mechanical tachome­
can be used, but this usually isn't as accurate. set speed within· 
range shown in. Fig 3. 4. B . 

2.2 	Sensitivity Acijustment. - To adjust the governor sensitivity, 
the governor spring stud; counterclockwise gives more sensitivity, 
~ss speed drop. If the governor is too sensitive, a hunting condi­
occurs (alternate increasing and decreasing speed). Adjust for 
~e in Fig 3.4.B. After sensitivity adjustment, the speed will re-
e readjustment. 

e governor is either too sensit~ve or not sensitive enough and can't 
djusted with the stud the sensitivity can be coarsely adjusted by 
ing the point where the spring attaChes to the governor arm. Mov­
:his point farther from the governor shaft decreases the governor's 
:itivity. 

~t 
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(cps) 

Min. 
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'""' LOCK PIN .1 

1.. THRUST WASHER­

ALIGN OIL t::!OLES lli,-I-+­

~--MAIN BEARING :i! 
~~~a-_~M~UST BE FLUSH WITH 
r-, NStDE SURFACE---I, 

i"'---- LOCK PIN ..~ 

FRONT 

ILSEAL~ 
INSTALL FLUS 
WITH OUTSIDE 
SURFACE 

P FACING 
OUT 

FIG 3. 9. I - MAIN BEARING INSTALLATION 


Undersize bearings and connecting rods are available to rework the shaft 
to .010", . 020", and. 030" undersize. 

3.9.5.4 Bearings, Main. - If the main bearings' clearances are great­
er than the limits, Sect 9, the bearings are worn, grooved or broken, 
replace them. Precision replacement iYea:ring inserts and thrust wash­
ers are available for all main bearings. Don't attempt to ream the 
bearings. 

Align the oil holes and press the new bearings into the front and rear 
housings. Insert the center bearing on the MJe when the crankshaft is 
reinstalled. 

3.9.5.5 Oil Seal, Rear. - The rear oil seal is in the rear bearing plate. 
If damaged, drive it out from the inside of the plate. Apply fibrous or 
stiff cup grease to the inner surface of new seal. This provides a better 
seal and protects the seal during. installation. Using the oil seal install ­
ing tool, install the new seal with the, rubber lip facing outward (open 
side facing in), Fig 3.9. J. Drive the new seal flush with the rear sur­
face of the bearing plate. Leave the seal installer on during. bearing 
plate installation to protect the oil seal. 

3 ..9.5.6 Installation. - After each installation step, check the crank­
shaft to be sure it is not frozen into place. 
1. 	 Press the front and rear main bearings into place, aligning the 

bearing and bearing housing oil. holes. Don't attempt to drive a 
bearing into a cold block or rear bearing plate. 
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2. 	 Install the thrust washers and locking pins. Heavily oil thrust 
washers to hold them in place. 

:3 . 	 Oil the bearing surfaces and install the crankshaft from the rear 
of the crankcase, through the rear bearing plate hole. 

4. 	 Mount and secure the rear bearing plate. Use new gaskets. 

5. 	 Heat the timing gear on an electric burner or oven to about 350°F. 
Install on the crankshaft and drive into place. Install the retaining 
washer and lockring. 

6. 	 4-CYLINDER ONLY. Set the upper half of the center main housing 
on the crankshaft and rotate it into place. Be sure it is installed 
with the side marked FRONT toward the crankshaft gear. Set the 
2 positioning dowels on the upper bearing mount. Install the 
center main bearing cap and torque the bolts to 97 - 102 lb. ft., 
Fig 3. 9.J. 

7. 	 Check the crankshaft end play. Use enough rear bearing plate gas­
kets to provide .010" to .015" end play. 

8. 	 Install piston assemblies as per Sect 3.8. 

:3.9.6 CRANKCASE 

If, on the 4-cylinder models, the center main bearing support requires 
replacement, the whole crankcase must be replaced or returned to the 
factory to have a new housing fitted. 

, . 

BOLT 

CENTER MAIN~ IJ lr-S'DE MARKED "FRONT" 
BEARING CAP' ~'" I TOWARD CRANKSHAFT 

----- - I j GEAR
BEARING HALF J::::::; =~-;.;-. O:;:-J--.,

,/",--. i' : .. ,~ PLACE UPPER BEARING 
/ /. ~-~.--'<\. ' HOUSING HALF IN POS­

CRANKSHAFT~ .. ,>'\\lo!; ITION INDICATED BY 
;; "J \,~ BROKEN LINE, ROTATE 

DOWEL PIN 'I, ".-'"~TO POSITION. 
z 1~ DOWEL PIN 

BEARING ~ ,., CENTER MAIN BEAR­
HALF INC HOUSING 

(UPPER HALF) 

BE SURE TO ALIGN OIL 
HOLES IN BEARING 
AND HOUSING 

FIG 3. 9.J - CENTER MAIN BEARING (MJC ONLY) 


3.4 Governor System 


The governor system controls engine speed and the speed drop une 
load. The system consists of a governor cup with steel flybaUs 011 

camshaft; a yoke, shaft, and arm; governor spring and adjusting s 
and linkage to the carburetor throttle lever. 

Differing engine speeds change the position of the governor cup on 
shaft., This change is transmitted by the shaft, arm, and linkage t 
carburetor throttle 'lever. Engine speed is controlled by the tensic 
the governor spring. Sensitivity - the speed drop from no load to 
load - is controlled by the number of spring coils used. More coi 
used give less speed drop from no load to full load - more sensiti 

GOVERNOR 
FLYBALLS 

;~ 

\ 
l ! 

j 
(GOVERNOR 

YOKE 
GOVERNORCUP 

ENGINE ,SPEED 
ADJUSTING STUD 

AND NUT 
(SEE INSET) 

GOVERN 
SPRING 

GOV'ERNOR 
~ISPRING STUD 
~IGOVERNOR 

SPRING N 

FIG 3. 4.A - GOVERNOR SYSTEM, MJB, INCLUDING ADJUSTME 
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DBLE-SHOOTING CHART 4 - IGNITION SYSTEM (Cont.) 

OUBLE POSSIBLE CAUSE 

ned Spark Poorly seated valves. 
,,;s (dry, shiny. 
sy deposits on 
lator or possi- Improper timing. 
cracked insu­

) (Cont.) I Too hot a spark plug. 

Improper plug installation. 

Compression leakage 
through the spark plug. 

REMEDY 

Check compression 
Sect 3.7.2. 

Retime 	the ignition. 

Change to col~er plugs. 

Be sure 	seals and 
threads are clean and 
gaskets good, use only 
recommended torque. 

Be sure seats, gaskets, 
are in good condition. 

4. REVOLVING FIELD GENERATOR 

MODELS 705MJB AND MJC 

These generating plants use a 4-pole revolving field generator with static 
exciter (Magneciter) to excite the field and regulate the plant's ac out­
put. 

The generator is mounted to the engine crankcase through the engine­
to generator adapter. The rotor is directly connected - a tapered fit 
with key - to the engine crankshaft. 
A ball bearing, housed in the genera­
tor endbell, supports the outboard 
(collector ring) end of the rotor. 

.~ 	

The endbell is in turn, supported 
by studs through the stator assembly 
to the adapter. Because of its con­
struction, the generator can't be re­
moved from the engine as a complete 
unit. 

The generator's ac output is drawn 
from the stator windings which also 
supply 120 volts to the static exciter. 

AC 

~STATOR 1<:::::::::: OUTPUT ~ 

, 

"­

...... __ RESIDUAL MAGNETISM 

IN ROTOR STARTS 


PROCESS Y

I .... ,.. ...................... 


This 120 volts is from either a 120 ALTERNATOR AND EXCITER 
volt winding or a special 120 volt tap on high voltage generators i. e. 
480 volt. An additional stator winding supplies power for the plant's 
battery charging system. 

KEYS '!... 

BEARING 
HOUSING 

STATOR 
WINDINGS 

MAGNECITER 
~~ _ ASSEMBLY 
~\?'::jC···::L.::"'" 

MAGNEC,.,.r-ol 
COVER 

COLLECTOR RI NGS 

FIG 4.B - REVOLVING FIELD GENERATOR CROSS SECTION 


i 
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To aid servicing and repair, all output leads from the generator and 
connections to the exciter are marked with metal tags. The lead and 
terminal markings are noted on the plant wiring diagram, see Section 
10. 

Magneciteris the trade name of ONAN'S static exciter system. As the 
name implies, it has no moving parts but uses magnetic amplifiers and 
rectifiers to supply direct current to the alternator's revolving field 
and regulate the ac output. 

Because it is a relatively new development, a brief description of the .1 

Magneciter's operation is given here to aid understanding and repair; 

The Magneciter functions as a power supply for the revolving field and 
a voltage regulator. By regulating the amount of current to the field, 
it controls the ac output of the generator. Here is how it works. 

/ RECTIFIERS 

FIELD "\ 120 v120 v: A.C 
/I.C­TERMINALS 

TERM­

WINDING 
 INALS 

'-RECrtFURS/ 
t..FIEL[)RECTlF'lERS 

WINDING 
RE.CTIFIERS 

FIG 4. C - POWER SUPPLY FIG 4.D- POWER SUPPLY WITH 

GATE REACTORS 


The circuit shown in Fig. 4. C is the power supply. It's full wave rec­
tifier made up of 2 half wave rectifiers and supplies direct current to 
the field. In order to regulate the generator output voltage~ some form 
of control over the current flowing in the field is necessary. Two gate 
reactors provide this control (Fig. 4. D). 

Each gate reactor is a metal doughnut shaped core with 2 windings, an 
output or gate wjnding and a control winding. The amount of current " 
the reactor allows to flow in the gate winding is dependent on the amount 
of magnetism in the core. The current flow increases - (the gate open~­
when there is more magnetism in the core, until finally when the core 
is saturated, (the gate is all the way open) the reactor then does not op­
pose current flow. Since the rectifiers allow current in the gate winding 
to flow in only 1 direction, it can act only to magnetize ~he core. If 
the magnetism in the core were decreased this would requce the cur­
rent flow through the gate winding. That is the purpose of the control 
windings. 

IGNITION SYSTEM 

TROUBLE-SHOOTING CHART 4 - IGNITION SYSTEM (Cont.) 

REMEDYPOSSIBLE CAUSE TROUBLE 

Defective hi-tension leads. Replace. 

on Some Cylinders 

- usually indicatedDefective spark plug. 


Weak or No Spark 

Clean Or replace. 

by engine missing 


Oil Fouled Spark Worn rings or pistons. Check compressioI 
Plugs Sect3.7.2. 

Worn valve sterns or Check clearance, 
guides. Sect 3.7. 

Weak battery. See Sect 3. 6. 2 . 

Faulty ignition wires. Replace. 

Faulty distributor points See Sect 3.3 .4.I. 
(MJC). 

Test and replace if 
necessary. 

Weak ignition coil" 

Too cold a plug. Replace with hotter 
plugs. 

Gas Fouled Plugs Excessive choking. See Trouble-Shooti: 
(dry black fluffy Chart 3 - Choke W( 
deposit) Open. 

Too rich a fuel mixture. Adjust carburetor. 

Prolonged periods of no Check optional pro( 
load operation. dure. 

Too ('old a spark plug. Change to hotter pll 

Burned Spark Too lean a fuel mixture. Adjust carburetor. 
Plugs (dry, shiny, 
glossy deposits on Poor engine cooling. Check cooling SyStE 
insulator Or possi l See Sect 3. 1. 2 . 
bly cracked insu-I 
lator. 
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'JBLE-SHOOTING CHART 4, - IGNITION SYSTEM When current flows in the control windings, it decreases the magnetism 

'OUBLE POSSIBLE CAUSE REMEDY 

~atk No voltage to ignitiOn Check control system 
system. Sect 6. 

Defective breaker pOints. I Inspect pOints for dirt, 
burning, pitting. Check 
clearance. 

Defective high tension I Replace. 
leads. 

Defective spark plugs. Replace. 

High re sistance in Replace. 
primary leads. 

Replace ..Defective ignition coiL 

, Yellow Dirty, burned or pitted Clean or replace the 

-usually 
 breaker points. points. 


bard 

. 

Defective ignition con­ Test and replace if 
denser. defective 

High resistance in Clean all connections 
primary circuit. and inspect the wiring. 

Defective spark plugs. Replace. 

Weak ignition coil. Replace. 

ssively I High voltage. Be sure correct voltage 
d Or Pitted batteries are used. 

on Points 
Dirty or oily points. Keep points clean at all 

times - don't over oil 
cam and pivot. 

Bre~ker gap too small. Adjust. 

Defective ignition con­ Check the condenser on 
denser. a commercial tester. 

Using the wrong ignition Use only the condenser 
condenser. specified. 

in the core, reducing the current flow in the gate winding. Therefore, 
the control regtllates the current in the generators' field, which controls 
the generator's output. More de-magnetizing current in the control 
winding, less current in the gate winding and gene.rator field and a lower 
ou tput voltage. 

Next, we must introduce a regulator so that the current in the control 
windings will depend on the voltage output of the generator. The reg­
ulator must allow little or no current flow up to a certain output voltage 
and a large flow above that voltage. That is the purpose of the circuit 
shown in Fig. 4.E. This circuit uses rectifiers, to allow the current. 
to flow in only one direction, and a control reactor. The control reactor 

~ 

A,c'TERMINALS 

~ 

::t:? I
\!)~ 

I
I 

:::J"I: I I 
~~ I . 
't" I Ihe; ::.;'
he., 0;:,1 
:::: I-. <vi I\<1< -I . 

1:):0 '1<;;,v ' ~ I 
\J ......... _,_.:1
. 

050 100 
GEJllERATOR OUTPUT VOLTAGE 

FIG 4.E - CONTROL CIRCUIT FIG 4. F - CONTROL REAC­
TOR CHARACTERISTICS 

is the voltage sensitive control of the regulator. Its characteristics 
are shown in Fig. 4. F. Below the proper voltage, little eurrent flows 
through the reactor, so little current flows in the control windings. 
This allows full current to the field windings. When the reactorsatur- . 
ates magnetically, it suddenly allows a lot of current to flow through 
the control windings, reducing the current to the field Windings. This 
reduces the generators' output voltage, which, in turn reduces the CUr­
rent through the control reactor and control windings· back to the set re­
quirements. The regulator then holds voltage at a pre-set level deter­
mined by the control reactor. 

This is the basic circuit, but some refinements have been added. Com­
pounding windings on each large reactor, help to retain voltage control 
thr.ough changes in load and an output voltage control resistor allows ad­
justment 01 the output voltage by changing the voltage across the control 
reactor (Fig. 4.G). . 
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FIG 4. G - TYPICAL MAGNECITER CIRCUIT 

4.1 ADJUSTMENTS 

OUTPUT VOLTAGE. - It's possible, by means of controls in the mag­
neciter, to make small changes in the generator output voltage. DON'T 
use these controls to increase generator output above the rated voltage 
(i.e: 120 V, 240 V). 

On models with an 02SX Magneciter (See nameplate) adjust the voltage 
by changing the tap used on the control reactor, Cl' C2, or C3. The 
voltage difference between each of the taps is abour 4% of the output 
voltage and C1 gives the highest voltage. At the factory, the connection 
was made to C2' 

On the 04SX and 06SX Magneciter, an adjustable tapped resistor controls 
the voltage output. It is adjustable over a range of about 5 percent with 
the highest voltage when the tap is moved to the top of the resistor. 

4.2 MAINTENANCE 

The generator normally needs little care other than periOdic inspection 
of the exciter, ballbearing, collector rings and brushes every 1000 
hours. However, 02SX exciters require build-up relay cleaning every 
500 hours. 

4.2.1 BRUSHES. - To examine the brushes, brush springs, and slip 
rings, remove the exciter cover at the rear end of the generator. Note 
that the exciter mounts on a hinged plate. Remove the screws from the 

IGNITION SYS TE M 


5. Connect primary leads to distributor terminals. 

6. Time ignition system. See Sect 3.3.4.2. 

3.3.4.4 MTClgnition Coils. - The MTC generator uses two suppre 
ignition coils mounted on the intake manifold. Normal ignition coi: 
maintenance should include inspecting and tightening·the terminals 
cleaning them if necessary. 

A quick check for possible coil failure can be made by simply disce 
necting the high tension spark plug leads (cyl. 1 or 4 for coil nean 
cyl. 1 -- cyl. 2 or 3 for other coil) See Fig 3.3.H .. Then hold the 
of the leads 1/4 inch from bare engine metal and crank the engine. 

{, 	 spark between the lead end and the engine indicates the coil is oper 
ing, although it (one coil or the other) may be weak, which could 0) 

be checked on a tester or by checking resistances. No spark indic 
that the coil, points, Or control circuit to the coil is defective. Be 
condeming the coil if there is no spark, check hi tension lead for v 
age while cranking the plant and inspect the breaker points. 

For further tests of the coil see no. 1 and 2 under Sect 3.3.3.5. 

3. 3.4. 5 MTC Ignition Condensers. - The two condensers are moun' 
a vertical position inside the distributor. If they are suspected ofl 
defective, see Sect 3.3.3.4 for testing, and replace if necessary. 

. pacitance should be .3 mfd. 

3.3.5 SPARK PLUGS. 

MJA, MJB, and MTC generating plants use aviation type spark plu~ 
equipped to accept suppressed ignition leads. Fouled spark plugs i 
cate they are too cold. Consult the plant parts catalog for the facte 
recommended plug. Remove, clean, and inspect the plugs at regul 
intervals. If they are in good shape, they can be cleaned on a coml 
cial plug cleaner and regapped. The spark plug gap should be set a 
. 025 in ch for gasoline fueL 

When spark plug electrodes become excessively worn or if the plug 
are damaged, replace them. 

When replacing or reinstalling spark plugs, always install new gas1 

http:4-R�C1;;.13
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\1ount fhe breaker arms on their pivots and place the control spring 
~nd between the end of the terminal stud andthe>square metal wash­
~r . Then tighten the primary terminals. 

~lign the contacts so they make contact near the center ,To do this, 
lend the stationary contact bracket not the breaker arm. 

~fter aligning the points, check the tension of the breaker spring 
;.'ith a spring scale hooked on the .arm at the contact .and held at 
~ight angles to the contact surfaces (Fig 3 .3. J). Tension should be 
L7 to 20 oz. If not, adjust it by loosening the screw holding the end 
)f the contact spring and installing spacing washersor sliding the 
mdof the spring in or out. . 

~otate the drive shaft to obtain maximum breaker gap and set the .. 
fc1P for .020 in. (Fig 3 .3. I). 

;nstallation, Distributor. -If you know the position of the distribu­
~hen removed and the crankshaft wasn't moved after distributor re­
al,the distribetor can be installed inexactly the same position. 

installing, perform steps 3,4, 5, and 6 below. 

'.f the exact position of both distributor body and rotor weren't re­
edQr the crankshaft was rotated, follow the complete procedure 

emove the spark plug from #1 
ylinder. Place a finger over 
he spark plug hole and rotate 
he flywheel clockwise until the 
:ylinde,r builds up pressure. 
ontinue rotating until the TC 
ark of the flywheel aligns with 

he timing pointer . 

Vhile holding the distributor in 
he position shown in Fig 3. 3. M 
.nd the points in an open posi­
ion, push the distributor into 
ts mounting hole; It maybe 
lecessary torotate the distrib­
tor slightly to position and 
llf$h the distributor and cam­
;baft gear s . 

FIG 3. 3. M - DISTRIBUTOR 

INSTALLATION POSITION 


l1stall the distributor clamp screw. 

:onnect the coil leads to the breaker point cover adapter. See 
ect 3. 3.H. 

.~; 

Ii 

REVOLVING FIELD G.ENERATOR 

.	rightsideo.f the plate and swing 
the assembly Qutward. Tore­
move the brush holders, unscrew 
the 4 machine screws on the end­
bell near the ballbearing..Re­
place the brushes when they wear 
to about 5/16" long. Don't use a 
substitute brush that mayJook 
identical. It might have entire­
ly different electrical character­
istics. 

4.2.2 GENERATOR BEARING. ­
The generator bearing is pre­

lubricated for life and sealed. 

It r.equires no servicing. 


4.2.3 EXCITER. -Exceptfor FIG 4.H -REMOVING BRUSHES 
the 02SX the exciter contains no 
moving parts. PeriOdically blowout any dust and make certain that all 
components and connections are. secure. 

A build-up relay was used on the 02SX models. .Early models had Qpen 
relays and later model relays were enclosed in metal shields. The r.e­
lay contacts should be cleaned regularly. Carefully wipe the relay con­
tacts with paper to remove any non-conducting'film or dirt. 

4.2.4 COLLECTORRINGS.- Thecollector rings must be clean and 
free of scratches, burrs and marks. If necessary, use no. 00 sand­
paper to clean the surface. Never use emery cloth or other conducting 
abrasives. 

4.3 TESTING AND REPAIR 

If repair work is necessary on the generator, it should be performed by 
a competent electrician who is familiar with operation of electric gener­
ating~quipment. 

4.3.1 TROUBLE-SHOOTING. - In the event of abnormal generator out­
put voltage, observe the folloT,ving procedures. 

4.3.1.1 No Voltage Build Up. - First remove the exciter cover and 
with the plant running, operate the residual reset button on the Magne­
citer. On the 02SX exciter, the build-up relay automatically performs 
this function. Check its operation and contact s. 

NOTE: 	 Early04SX and 06SX models had no reset button. On these mod­
els place jumpers momentarily from G1 to G20f each reactor 
simultaneously with the plant running. 
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SWITCH 

FIG 4.1 - FLASHING THE FIELD. SEE SECT 4. 3.l.1 

If output voltage won't build up after pushing the reset button, flash the 
field. To flash the field connect a voltmeter across the ac output. Then 
run the plant and touch the leads of a 12 volt battery in series with an 8­
ID ohm current limiting resistor to the exciter-to-brush leads ... pos­
itive (+) to F1 and negative (-}to F2. If the resistor weren't used, bat­
tery current could destroy the Magneciter rectifiers. Watch the voltme­
ter. If voltage builds up to normal, the trouble was due. to lost residual 
in the field. If the voltmeter indicates a low voltage, the Magneciter is 
probably defective (See Sect 4.3.3 and the Magneciter trouble-shooting 
chart for repair). If there is no voltage output with the battery connect­
ed to F:l and F2, trouble is in the alternator (See Sect 4.3.2 for testing 
and repair)". 

4.3.1. 2 Under-Voltage Condition. - Either the alternator or Magneciter 
could be defective. But, the defect is probably in the Magneciter so 
check it first, using Sect 4.3.3 and the Magneciter trouble-shooting 
chart. 

4.3.1.3 Over-Voltage or Fluctuating Voltage. - If the engine is opera­
ting at the correct speed, trouble is most likely in the Magneciter . See 
Sect 4.3. 3and the Magneciter trouble-shooting chart. 

4.3.2 ALTERNATOR TESTING. - Most alternator testing can be per­
formed without disassembling the generator. 

4. 3.2. 1 Rotor Continuity Tests. - Remove the brushes so none touches 
the collector rings. 

1. 	 Using an ohmmeter, test for grounding between each slip ring and 
the rotor shaft. 

IGNITION SYSTEM 


C. Repair. - Clean all disassembled components except the conde1 
breaker points and bushings in light cleaning solvent. When dry,i 
spect all components. Inspect the centrifugal advance component f 
signs of wear and replace any that appear worn or otherwise dama( 
Inspect the cam and shaft for wear or score marks. If·either is sc 
replace it. 

To check for excess bearing wear, set the drive shaft into the body 
measure the side play at the top of the cam with a dial indicator. J 
the indicator on the distributor body, and measure the side play ilia 
Occurs when you pull the shaft directly away from the indicator witl 
force of about 5 pounds. Side play should be less than.005 in. If 1 

the bearings must be replaced. But, because of the great care thai 
should be exercised during replacement and special driver require( 
correctly size the bearings, ONAN doesn't recommend field replac1 

ment of bronze shaft bearings unless the required equipment is ava: 
able. This can be done by an authorized service station. 

D. 	 Assembly,. Distributor 

l. 	Install the shaft assembly with the upper drive shaft thrust wast 
in the distributor body. 

2. 	 Install the lower drive 
shaft. thrust washer and 
drive gear. Install a pin 
through the drive gear and 
shaft and peen it into place. 

3. 	 Check the drive shaft end 
play. It should be between 
.003 in. and. 010 in. If 
end play is too small, tap 
the lower end of ttle dis­
tributor drive shaft lightly 
with a soft hammer to in­ A7"3 (j 
crease play. If it is too \.~ 
great, check the thrust 

FEELER GAUGE BETWEEN
washer installation or re­ GEAR AND THRUST WASHER 

install the gear. 
FIG 3.3. L - CHECKING DISTRIB 

4. 	 Set the centrifugal advance SHAFT END PLAY 
weights into place and in­
stall the cam. Be sure the 
pivots on the cam fit into the hole in each weight. 

5. 	 Secure the cam with the spring clip and install the weight sprin 

6. 	 Install and secure the breaker plate. 
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emoval and Disassembly 


emove the distributor cap by removing the 3 mounting screws. 


emove the two primary leads from the distributor terminals" 


emove the two coil leads from the breaker point cover adapter. 


ecord the position of the distributor body for easier assembly. 


emove the distriqutor hold down capscrew and pull the distributor 

.It of the crankcase. 


emove the 3 screws holding the breaker plate to the distributor 

Dusing and loosen the primary lead mounting terminals. 


ift the breaker arms off their hinges. 

otate the breaker plate counterclockwise about 450 and pull it out 
~ the distributor body. 

emove the 2 centrifugal advance springs. 

emove the spring clip (cam retaining spring) holding the cam to 
le drive shaft and lift out the cam. The weights are now free and 
ill be lifted out. 

necessary, press the 2 bronze bearings out of the distributor body. 
o check for bearing wear, see Repair, next sub-section. 

", 

PRIMARY 
TERMINA~ 

CENTRifUGALDISTRIBUTOR \ 

BODY 


l"I'BVTOR 
AMP 

[G 3.3. K - DISTRIBUTOR CENTRIFUGAL ADVANCE :MECHANISM 


2. Test for short or open circuit in the rotor winding, by measuring 

the winding resistance between the slip rings. It should measure 

behveen 6 and 6. 5 ohms for the MJB and between 2. 5 and 3 ohms 

for the Mic (at 700 F). If an accurate ohmmeter isn't available, 

check the rotor for open circuit or grounding with a dc test lamp 

(Fig. 4.J). 


Replace the rotor if it is grounded, 

or has an open circuit or short. 


4.3.2.2 Stator Continuity Tests . 
Disconnect the generator output 
leads in the control box. Use the 
wiring diagrams in Sect 10 to de­
termine the output lead coding. 

1. 	 Using either the test lamp or 
an ohmmeter, check each 


TEST LAMP
winding of the stator for 
fOR TESTING FOR OPEN CIRCUITS AND GROUNDS.

grounding to the laminations USE A 3 OR 4 CANDLEPOWER BULB. 

or frame. 

FIG 4.J - CONTINUITY TEST 

REVOLVING FIELD GENERATOR 

. 

NOTE: Some generators have LAMP 
ground connections to 

the frame. Check the 

wiring diagrams. 


2. 	 Using an accurate ohmmeter, test the resistance of each stator 
winding. Compare the resistances obtained. All windings of equal 
output voltage should indicate about the same resistance. An un­
usually low reading indicates a short; a high reading an open cir ­
cuit. 

If the ohmmeter required for this test isn't avaiiable, check for 
open circuits with the test lamp. 

If any windings are shorted, open-circuited or grounded, replace the 
stator assembly. Before replacing the assembly, check the leads for 
broken wires or insulation and replace any defective lead. If this does 
not correct the fault, replace the assembly. It isn't practical to attempt 
to rewind a defective stator except in a competent rewinding shop. . 

4.3.2.3 Battery Charging Winding Tests. - Remove the lead from the 
battery polarity reconnection block to ammeter at the ammeter. Install 
a dc voltmeter between the lead and ground. At governed engine speed, 
the average dc output should be 7 to 9 volts. If the output is incorrect, 
test for open circuit or grounding in the leads and windings. If leads 
are defective, replace them. If the winding is defective, replace the 
stator. 



100 REVOLVING FIELD GENERATOR 

4.3.2.4 Collector Rings. - If the collector rings are grooved, out-of­
round, pitted. or rough so that good brush seating can't be maintained, 
remove the rotor, Sect 4.4. and refinish the rings in a lathe. Remove 
or shield the ballbearing during refinishing. 

4.3.2.5 Ballbearing. - If the ballbearing becomes noisy, worn Or other­
wise defective. replact it. Remoy€ the old ballbearing with a gear pull ­
er and drl\'e or press a new one into place. 

I -I 

j:J"t,~c 	! ~ II 
-----II---'--:::>~ \,- I 	 J \ 

L- __ ..-J 
(...TRANSFORM£R WITH 

SEPARATE PRIMARV ANO 
SECONf)ARY-I: t FOR SAFeTY 

"­

FIG 4.K - 115 V CONTINUITY TEST LAMP (Use for testing Magneciter) 

4.3.3 MAGNECITER TESTING AND REPAIR. - If generating failure is 
traced to the Magneciter, see the Magneciter trouble-shooting chart. 
Perform tests on the components with either an ohmmeter or a 115 volt . 
test lamp (Fig. 4.K). 

Always isolate the component being tested by removing its leads. Be­

fore testing, make certain that no part of the Magneciter is grounded. 

Use the tests in the following sections to determine whether the com­

ponents are functioning properly. Replace any components found de­

fective. 


4.3.3.1 Reactors. - Test the control reactor with an ohmmeter, using 

the resistance values in the Table of Resistances (Fig. 4. L). Use the 

following method to test each gate reactor: 


1. 	 Make certain that no part of the Magneciter is grounded. 

2. 	 Is.olate the gate winding (GV G2) by disconnecting one lead from 
its point of connection and the control winding by disconnecting both 
leads (C1, C2) from their pOints of connection. 

CAUTION: The accuracy and reliability of resistance values de­
pends on the accuracy of the ohmmeter used. Relia­
ble readings such as found between G1 and G2 can't be 
accurately read with a multirfJeter. 

IGNITION SYSTEM 


2. 	 Run the plant at rated speed. Aim the flashing timing light tow 
the flywheel. 

3. 	 If the timing pointer on the gear cover indicates 250 BTC, timi 
correct. Otherwise, loosen the distributor body clamp and rot 
the distributor body to adjust timing. If timing is early (250 m 
to the right of the pointer) rotate the distributor clockwise to rE 

the ignition point. Tighten the distributor in its mount and recl 
timing with the light. 

4. 	 The no. 1 set of breaker points fires cylinders 1 and 4. Breakl 
point set no. 2 fires cylinders 2 and 3 and should be properly ti 
to open if the gap is correct (.017 - .022 in.). The timing may 
checked by placing a timing mark on the flywheel 1800 from the 
BTC mark (1550 ATC). Then repeat steps 1 - 3 substitutingcy 
der 2 for cylinder 1 and the new timing mark for 250 BTC. 

NOTE: 	 If the relative position of the timing marks doesn't rem: 
steady, the distributor is probably defective. This can 
caused by pitted or misaligned breaker points, incorre( 
breaker point spring tenSion, worn or loose breaker pIa 
or a worn distributor shaft or bushing. 

3.3.4.3 Distributor. - The distributor serves 3 functions .It conta 
and opens the breaker points at the proper time, contains an autom~ 
spark advance mechanism, and serves the two coils which supply hi 
voltage to the spark plugs. 

A. Testing. - The cam dwell, firing a single point, is a mean of 32 
degrees. Since this is not readable on most meters the point openiY 
should be adjusted. 017 - .022 inches. See Sect 3.3.4.1. 

Thoroughly inspect the breaker points and check to be sure the mov: 
contact turns freely on its pivot. 

Using a spring scale, measure the tension of the points as they brea 
contact. Tension should be 17 to 20 ounces. If it is greater, it cau 
excess wear; if less, the contact will bounce. See step 9, sub sect 

. distributor assembly, 

ATCONTACT~~ 

to adjust tension. 

HOOK OVER 

BREAKER ARM 


SPRING 

SCALE~ 

FIG 3.3. J - MEASURING CONTACT SPRING TENSION 
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paints can be cleaned with tape 
arbon tetrachloride. But if the 
s are excessively pitted, they 
be replaced. 

4. 2 Timing. - Ignition timing 
s adjusting the dsitributor so 
park for each cylinder fires at 
.orrect time for maximum power 
BTC of each compression 
-.e). 

C ignition system may be 
deither with the engine stopped 
nning. But befare timing the 

'on, be sure both sets of break-FIG 3.3.1 _ MEASURING DISTRIBUTOR 
ints are clean and properly ad· BREAKER GAP 

BREAKER ARM 
RUBBiNG BLOCK 
ON HIGH POI NT 

il OF CAM 
Ii 

I \ /' 

d. Breaker point set no. 1 
s 	to fire cylinders 1 and 4 while point set no. 2 opens to fire cylin­
2·and 3. 

iming Procedure, Engine Stopped. 

isconnect the low voltage lead to the distributor and connect a test 
mp and battery so the lamp lights when the no. 1 set of breaker 

oints are closed. 
emove the spark plug from #1 cylinder and rotate the flywheel 
lockwise until air is forced out of the spark plug hole. 
ontinue rotating the flywheel slowly until the test lamp goes out, 
dicating that the breaker pOints have opened. This is the ignition 

oint. If the TC mark on the flywheel and the ignition timing pointer 
re aligned, timing is correct, otherwise the distributor will have 

be adjusted. 
o correct timing, align the flywheel TC mark and the timing point­
r. 	 Then loosen the distributor body and rotate it (clockwise if igni­
on occurred early and counterclockwise if late), until the light goes 
t. 	 ~, 

.etighten the distributor body in the new position and recheck the 
lming; step 3. If timing still doesn1 t occur at the correct point, re­
eat step 4. 
'he no. 2 set of points should be properly timed to open if the gap is " 
orrect (,017 - .022 in.) and no. 1 set of paints has been properly 
dJusted.However, they may be checked for proper timing by plac­
19a timing mark on the flywhee11800 from the TCmark. Then re 
eat steps 1 - 5 substituting cylinder 2 1m' cylinder 1 and the new 
ming mark for TC. Later flywheels have BC (Bottom Center) mark. 

~iming; Engine Running 

IstaHan automotive timing light on the spark plug for cylinder #1; 
lllowing the manufacturer's instructions. 

.tt.t:. V V L. V .L 1" U 

LARGE REACTORCONTROL 
MODEL OF REACTOR BUILD-UP 

t MAGNECITER C to 	31 eta 1 RELAY COILC1 to C2 1 G1 to G2 

14.0 5.0 1.002SX1NIA 525 	-- 50 

12.5 11. 004SXINIA & B 1. 77 None 

06SXINIA & B 12.5 5.5 .66 None 

.l:' 1 ~ L 1) u.c. 1" .c. n.ft. i V n .LU.!. 

FIG. 4. L - TABLE OF RESISTANCES, MAGNECITER 

3. 	 Connect one test lead to G1 and the other to G2 and observe the light 
bulb. 

4. 	 With the test leads still connected to the gate winding leads, short 

aCross leads C 1 and C2 and again observe the bulb. 


5. 	 Connect one test lead to the control winding lead and the other test 

lead to one of the gate winding leads and observe the bulb. 


RESULTS 

1. 	 Reactor is serviceable if bulb is dark for steps 3 and 5 but bright 

for step 4. 


2. 	 Reactor is defective if bulb lights }'lith low intensity for step 3 indi­
cating presence of a short in either winding or control winding. 
If bulb lights at all during step 5 the control and gate winding are 
shorted together. If bulb fails to light in step 4 there is very likely 
an open circuit in either the gate Winding or control winding. 

If any reactor is defective, replace it. 

4.3.3.2 Rectifiers. - Test each rectifier believed to be defective by 
isolating it.andmeasuring the resistance first in one direction, then in 
the other. If the rectifier is operating properly, one reading will be 
much higher than the other. If the 115 volt test lamp is used, first 
touch the tester probes together and observe the brightness of the bulb. 
Then touch them across the rectifier; If the bulb lights brightly or not 
at all, the rectifier is defective. If it lights dimly, this indicates that 
the rectifier is passing current in only 1 direction and is functioning 
properly . Rep lace any rectifier found defective. 
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FIG 4.M - TESTING FIELD RECTIFIER 

4.4 DISASSEMBLY, GENERATOR 

1. 	 Disconnect the battery so the plant won't accidentally start. 

2. 	 Remove the exciter cover and open the exciter.. This reveals the 
thru-rotor -stud nut. 

3. 	 Remove the 4 machine screws on the endbell near the ballbearing 
and lift out the brush holders, (Fig. 4.H). 

4. 	 Disconnect leads E1 and E2 from the static exciter input terminals. 

5. 	 Remove the lead from the tapped adjustable resistor in the genera­
tor air outlet opening. 

6. 	 Remove the leads from control box to the ignition system, choke, 
start disconnect switch, etc. on the engine. 

7. 	 Lock the rotor with a screwdriver through the blower opening and 
loosen the tbru-rotor-stud nut. 

8. 	 Remove the hex nuts from the rim of the end bell. 

9. 	 Pull the end bell and Magneciter off the generator. Use a crowbar 
to pry it loose if necessary. 

10. 	Slide the stator assembly off its studs. Don't let it rest on the rotor. 
Slots are provided in the adapter casting for a prying tool. 

IGNITION SYSTEM 


2. 	 When a coil passes all the above-mentioned tests and fails to! 
ate, it should then be tested on anyone of the popular make c( 
windi.'1g testers for which test data is available. 

3.3.4 lIIfJC IGNlTION SYSTEM 

The lIIfJC generating plant uses a suppressed battery ignition systE 
with dual breaker pOints "to produce and distribute spark to 4 cl 
ders (Fig 3. 3.R). 

TO 

BOX
TERM. HIGH WATER TEMP. 
BLOCK CUT OFT SWITCH 

FIG 3. 3.B, - lIIfJC IGNlTION SYSTEM 

The ignition system includes 2 ignition coils, distributor with spaI 
vance and 2 sets of breaker points, and spark plugs. Breaker POil 
no. 1 fires cylinders 1 and 4; point set no. 2 fires cylinders 2 and 
See Fig 3.3.1. 

3. 3. 4. 1 Maintenance. - Periodic maintenance of the lIIfJC ignition 
tern should include oiling the distributor, cleaning and adjusting th 
breaker points, checking ignition timing, cleaning and adjusting th 
spark plugs, and general inspection of the ignition system wiring. 

A t regular intervals, add 3 to 5 drops of medium engine oil to. the 
on the distributor , Add 1 drop of light engine oil to the breaker aI 
hinge pin and 3 to 5 drops to the centrifugal weight pivots, Wipeg 
lightly on each lobe of the breaker cam, Don't over lubricate the 
tributor. 

To adjust the breaker points, remove the distributor cap and rotat 
crankshaft to get maximum breaker gap. The gap should be .,017 . 
. 022 in. At the same time, inspect the points for dirt or pitting. 



.:;;. ~::';.:t.J:; IV!IG.IN l TIUN 

lstall tbeO.reaker plate. 
lstan ~gnition plung­
rand diaphragm and· 
iaphragIn cup, Fig 3. 3. 

lstall tile start-discon­
::ct (when used) dia­
lrragIn and plunger, 
fld install the start ­
isgonnect breaker points. 

djust the start-discon­
ectbreaker pOint gap 
.t used) to .020 in. 

Istall the ignition break­

"1 @1"GNITI0N BREAKER 
. . PLATE 

~ rIG.N.. IT!O~ 
\ BREAKE 

.~..;?~
7'''" .... 

~ 
V 
" \ 

~j PLUNC~R 

?(fI.I)k~~t -%ti1J: 
.' ::::4" . V}dUi
7\ /." I .' /

'HRACM /1 I 
OIAP· RACM CUPDIAPH 

FIGS.3.G -IN,STALLING 
IGNITION PLUNGER 

r points and adjust the gap, Sect 3. 3.3 .J. 

'iIne the ignition, Sect 3. 3.3.2. 

. 4 Condenser. - Tne .3 Infd condenser mounted on the breaker 
aidsprimary neld breakdown when the points open and prolongs 
fe of the breaker points by reducing the arc across theIn. A de­
'e condenser causes a weak spark and rapid breaker point wear. 

stan.clard comInercial condenser checker to test the condenser 
akage, openings or grounding. Ifnotester is available, check for 

15 or defective leads and replace the condenser if you suspect it bas 
ts. 

L 5 CoiL - If spark is weak or there is no spark, and the breaker 
are Clean and properly adjusted, test the coil for possible defects. 

general test of the coil, disconnect the spark plug lead(s), ground 
if 2 leads), and hold the lead (second lead if dual terminal coil) 
nch froIn the engine. Then crank the engine. A good spark indi­
the 	coil is operating. 

rer tests of the coil are. as follows: 

Tith an ohInIneter check the resistance of the coil windings. Nor­
1al resistance readings .range from. 5 - 2 ohms for the priInary 
in ding and froIn 4000 :.. 10000 ohIns for the secondary wind~ng. 
~.emely low resistance usually indicates a shorted winding and 
Ktremely high resistance usually indicates an open in the winding. 

rARNING: 	 Tne 4 VOlt coils (MIB, MIC) can pe tested ona 6 volt 
tester. f!owever, a 12 volt tester will destroy the coil 
in a few seconds. 

REVOLVING FIELD GENERATOR 1U~ 

,0.713 

TURN NUT OLiT TO END OF" 
GENERATOR THROUGH 
STUD. STRI KE WITH SOFT 
HAMMER WHILE PRYING. 

FIG 4.N - REMOVING ROTOR 
:1--., 

11. 	Remove the 4 screws holding the air baffle and reInove the baffle. 

12. 	Slide the rotor and blower assembly off the thru-rotor-stud (Fig.4.N) 

13. 	Remove the ballbearing froIn the rotor with a gear puller . 

4.5 ASSE1v1BL Y, GENERATOR 

1. 	 Press the ballbearing on the rotor shaft as far as it will go. 

2. 	 Wipe both the crankshaft stub and the tapered section of the rotor 
shaft clean and install the rotor and blower assembly. 

3. Install 	the air baffle and secure with 
screws. Place so the rubber groInInet 

is near air outlet. 


4. 	 Install the thru-rotor-stud nut but don't 

tighten. 


5. 	 Check the rotor run-out at the rear 

end of the shaft (Fig. 4.0). Run-out 

musthe less than ,012". Excessive 

run-out Inay be caused by dirt or a 

nick on the taper of either the rotor or ..l..J,L-_____ 


crankshaft. If not, correct by tapping FIG 4.0 - CHECKING ROTOR 

ballbearing. Don't hit the collector RUN-OUT· 

rings. 


6. 	 Install the stator asseInbly. A iocating pin on the engine-to-gen­

erator adapter aids pOSitioning. When installing the stator, feed 

lead Bl through the rubber grOInInet in the air baffle. Leads E1 

and E2 should lead to the rear of the stator through a notch between 
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the outer wrapper and laminations. Extend all other leads out of 
the generator through the notch in the engine to generator adapter. 

7. 	 Install the bearing stop clip on the baUbearing. 

8. 	 Install and secure theendbell. Theballbearing stop clip should fit 
into the notch in the ballbearing mount on the endbell. 

g. 	 Tighten the thru-rotor-stud nut to 55 to 60 lbs-ft. 

10. 	Reconnect the leads to the ignition system and other equipment on 
the engine. 

11. 	Install lead B1 on the adjustable resistor. 

CAUTION: 	 Check this lead to see that it is short and keep it away 
from the blower. If necessary when installing a new 
stator or leads, cut it shorter and reinstall the connec­
tor. 

12. 	Install E1 and E2 on the Magneciter terminals El and E2 . 

1:3. 	 Install the brushes and brush holders. 

14. 	Close the Magneciter, secure with 2capscrewsand install the 
end cover. 

IGNITION SYSTEM 


5. To disassemble the breaker plate assembly, remove the conde 
and points and pull out the plunger and plunger diaphragm. 

B. Repair. - Thoroughly clean the gear 

and cam assembly. The weights should 


ill move freely 	in and out without catching in CJ-ml, 	·IUeither end position. Inspect the gear ramp 

for notches or other defects. If any part of 
 DIMENSION TENSI,

A INPOUthe 	cam, weight and gear assembly sticks, 
the 	complete assembly must be replaced. I. 255" o
Inspect the weight springs, and compare 1.54" 4.0-4
them against the data in Fig :3. :3. E . If the 

cam is loose on the gear shaft, the com­

plete assembly must be replaced. Clean FIG 3. 3. E - CENTRIJ!
" and inspect the bearing surfaces in the WEIGHT SPRING D.I 
breaker plate and gear case; be sure to 
clean the oil trickle holes into these bear­
ings. Check the oil spray hole in the gear case to be sure it is ope 
Fig :3.lO.A. If the breaker points won't maintain the proper gap, ( 
for excess wear in both the cam and the ignition breaker plunger. 

/PI
"O"ON IGNITION 
TIMING. GEAR 

SHAFT 

! 1/ /
THESE MARKS MUST 

iALIGNED 

"ouMARKON t 
TIMING WEIGHT 
II 

FIG 3.:3. F - TIMING MARKS ON TIMING CAM, GEAR, 
AND CAMSHAFT 

C. 	 Assembly 

1. 	 Install springs on the weight assemblies. Install the cam ooth, 
gear shaft, being sure to align the timing marks, (Fig:3.:3. F) a 
install the cam spring. 

2. 	 Install the spacer and thrust washer on the gear shaft assembly 
install the assembly into the gear case. Match the timing mar 
the timing gear and camshaft gear (Fig :3. :3. F). 

3. 	 Install the spring and plunger on the end of the shaft. 
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{un tbeengine at rated speed and check timing with .the light. If 
iming is incorrect, loosen the breaker plate mo:unting screws and 
:orrectlt by rotating the plate. Rotating c10ckwiseadvances tim­
ug, counterclockwise retards it. Retighten the plate before re­
:hecking the timing point. 

\djusttbe timing. retighten the breaker platealidthen recheck the 
goitionpoint. 

e ignition point can't be adjusted tospecifications,either the timing 
or camshaft gear is incorrectly installed or the centrifugal advance 

hanism .is defective, and the breaker mechanism must be disas­ L 

bled for repair. 

3.3 Breaker Points. - The ignition breaker points, Fig 3.3.D, op­
e from a cam located on the timing or start ... disconnect gear. This 
, in turn, is driven by the camshaft gear. 

! "I' 
01,.-

·""Iv. ('~ 

.'BACK SIDE OF IGNITION 
BR.EAKER PLATE 

f\ETARO 'TO AOJUST·rGNITION .KEEP THIS OILHOLE CLEAR 
TIMING 

SETIGNITION BREAKER 
POINT GAP AT 0.020" 

FIG 3. 3. D - IGNITION BREAKER POINTS ­
. MJB (Note: MJA is not equipped 

with disconnect switch. ) 

)isassembly 

)isconnect the battery to prevent accidental shorts. :?" 

.emov€ the point set cover and disconnect the wires from the start­
iseunnect switch (if used) and the ignition breaker points. 

emove the 2 capscrews holding the breaker plate assembly and 
ull off the plate. 

ull out the cam and Weight assembly. Be careful not to lose the 
Jacermountedon the gear shaft. 
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TROUBLE SHOOTING CHARTlO, REVOLVING FIELD GENERATOR 

TRO'UBLE PROBAB.L$. CAUSE REMEDY 

. Engine runs but volt- Residual magnetism gone See Sect 4. 3.1 for 
age won't build up trouble shooting. 

Dead short in load. Inspect load and cor­
rect. 

Magneciter defective, See Trouble..;Sbooting-
Chart 11 -Magneciter 

Open circuit,ground or Test as per Sect 4.3.2 
short in stator. Replace if necessary . 

Open circuit, ground or Test as per Sect 4.3.2 
short in revolving field. Replace if necessary . 

Current unsteady but Loose connection . Clean and tighten Con-
engine speed not nections. 
fluctuating 

Poor brush contact. Reseator replace 
brushes. Clean Slip 
rings . 

Frequency drops under Low engine power. 'See Trouble..;ShoOting; 
heavy load Chart 1 -Engine 

Poor governor adjust- Adjust engine gover­
ment. nor Sect 3. 4 

Voltage drops under Defective Magneciter. See Trouble-Shooting 
hea vy load, little Chart 11 - Magneciter 
fre.quency change. 

Generator won't de- Unbalanced load on lines. Adjust loa d. 
liver rated current. 

Defective Magneciter. See Trouble-Shooting 
Chart ll-Magneciter 

Defective field windings. Test and replace if 
defective 

Generator overheats. Overloaded. Reduce Load. 

Partial short in load. Correct short. 

Poor ventilation. Increase ventilation, 
.. 
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TROUBLE SHOOTING CHART 10 (Cont. ) 	 The, maxinlUm gap should be 

.020 in. ; check it with a feeler 

gauge., If the gap isn't correct,
TROUBLE PROBABLE CAUSE REJ.\IlEDY 

Incorrect output Voltage control on wrong 
voltage. tap (02SX) . 

Incorrect adjustment of See Section 4.1. 
output control resistor 
(04SX and 06SX). 

Engine governor set Check engine speed, 
wrong speed. adjust governor. 

Defective Magnec'iter See Trouble-ShootingJ 

Chart II - Magneciter 

Noise in generator. Defective bearing. Replace. 

Collector rings out Turn down in lath. 
of round. 

10.osen the ad.justment screw ~'.."):!({(!), 

and move the stationary con- ... ""'1~L"J/
tact. Retighten the screw and ,,/ 
recheck the gap.,i" 

~ I" ,I 

Wh.en adjusting the points,. ::s '0,
check to be sure they are clean ., ,f 
and not pitted. If necessary, ' " ! 

clean the points with paper or 
gauze tape. If they are defec­ FIG 3.3.C - FLYWHEEL TI 
tive Or excessively pitted, re­ MARKS AND THE TIMING POI 
place them - See Sect 3.3.3.3. 

For spark plug inspection see 

Sect 3. 3 . 5. To check ignition timing,-' see Sect 3. 3 . 3.2 . 


3.3.3.2 Timing. - The engine can be timed either stopped or run 
rated speed. With the engine stopped, timing should be set for i 
at 50 ATC; with the engine running at rated speed, 2So BTC. Al 
adjust the breaker point gap before timing the ignition. 

A. Timing Procedure, Plant Stopped (gasoline fuel). 

1. 	 Remove the breaker points' cover, disconnect the lead to the 
tion points and install a continuity test lamp and battery so th 
lights when the points are closed. 

2. 	 Rotate the flywheel clockwise until the TC mar j.{ on the flywhe 
proaches the timing indicator, (Fig 3.3. C). 

3. 	 Then slowly rotate the flywheel clockwise until the light goes 
indicating that the points have opened. This is the ignition po 
If timing is correct, ignition will occur at 50 ATC. 

4. If ignition timing isn't correct, align the 50 ATC mark and th 
ing pOinter, then loosen the breaker plate capscrews and rota 

",f' 	
'. ~ 

plate so the light goes out. Rotating clockwise advances timi 
\'. ~ \ counterclockwise retards it. 

5. 	 Retighten the plate and check timing, step 3. If timing isn'tc 
again adjust the plate. Otherwise reconnect the ignition lead 
place thecs;>ver. 

B. Timing Procedure, Plant Running 

1. Install an automotive timiIlg light on either of the spark plug 1 
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,3.M:JB IGNITION SYSTEM TROUBLE SHOOTING CHART ll,MAGNECITER 

s ignition system uses a single 4 volt coil,battery ignition to fire 
Troubles are listed in advancing order, from no output voltage to a 

1 spark plugs simultaneously; this means one spark plug fires on the· 
rated but fluctuating output voltage. The .relationship between troubleaust stroke while the other is firing at the end of the compression 
and cause is not always consistent from model to model, so the follow­)ke, A spark advance on the breaker point mechanism advances the 
ing information must be used as a guide, npt an absolute rule.rk from 50 ATC (after top center) when cranked to 250 BTC (before· 

center) when running at rated speed and using gas.oline. 

SPARK 

PLUG 
 :­

·'TOCONTROL ,
BOXTERM. 


BLOCK 

Ie 

HIGHTEMP 

CUT OFF 

SWITCH 


,Il; 
II 

JII L-.:r_ IGNITION 

! I -=-eREAKERr-.im
.. ::1
II POINTS-"1 .,LI 

\L ------.-----' .... I 

~ ----------1 I 


II I 

I..:::_-J 

FIG 3.3.B -MJB IGNITION SYSTEM 

3. 1 Maintenance ,- Operating with a weak spark is detrimental to 
~enerating plant, so periodic service is extremely important. Per­
~ maintenance.should include­

hecking the ignition breaker point gap. 

heckingand cleaning spark plugs, 

:' 
l$;pecting both the low and hi tension wiring. 

:. 
neckinglhe ignition timing. 

NATURE OF PROBABLE CORRECTIVE 
TROUBLE CAUSE ACTION 

Gener.ator will. not build up Circuit breaker in "off" Reset and close breaker' 
voltag,,!,. or "tripped"po::;ition 

... 
Open in ci.rcuit iJreaker Stop plant and check 

breaker continuity 
.. 

No AC power to Ma·gne­
citer 

Check AC voltage at 
E 1-E2 with the plant 
ope rritinl£~ Voltage 
should be five per cent 
of the rate!: voltage, . 
If ·not, ch(:ck contin­
uityfrom E 1-E2 back 
to the generator 

Contacts dirty ill Build- Stopplallt. Clean by 
up Relay of 02SXINIA drawing bard surfaced 

paper betweellcontacts 

Partial loss ofnsidual 
in ·Rotor 

With plant .operating*, 
place a jumper across 
G 1 -G2 until voHal£ebe­
gins [obuHd-up. Then 

c ~~, 
remove 

,_. 
,~ 

Pair ofField Rectifiers 
(either 1 &40r 2 & 3)open 

Test reclifiers lind re­
place Hdefeetive 

Both Field Rectifiers 2 T.est r.ectifiers and re-

i':,,··'"
'''' 

and 3 shorted plRce if defective 

::-.":.. j". .'-:':.; . 
. .QU!lWt voltage bUlld 

up;: .:6rcuit breaker opens 
iJi about five seconds 

" "':.c'­

Either Field RectifieJ'2 
or 3 shorted 

Test reetificrsallQ re­
place if defective 

6utputvoltage slow to uu ild Either Field Rectifier 1 'fe::;t Redifier and re-
up .and five pel' cent below 01''1 shorted place if defective 
ratt.:d Noltage .afterbu.i1d up, 
Voltage r . .,gulatioll poor . 

.~. 

,. Be catltiuuswhen trouble shooting on all operating plant.djust the breaker gap, rotate Hue crankshaft clockwise until the 
~TC mark on the flywhee1 matches the timing pOinter (Fig 3 . 3 , C). 
is the point of maximum breaker opening " 

http:eREAKERr-.im
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FIG 3.3.A -MIA IGNITION SYSTEM 

REVOLVING FIELD GENERATOR 

TROUBLE SHOOTING CHART II (Cont.) 

NATUHE OF 

TROUBLE 


Output voltage slow to build 
up and higher than rated \'01­
tage after bUlld up 

Output voltage slow to build 
up and ten to twenty per cent 
above rated voltage aiter 
build up . 

Output voltage builds up nor- Shorted winding in 
mally but less than rated Control Reactor 
voltage after build up 

Output voltage builds up nor­
mally with shghUy less than 
rated volLage at no load and 
low voltage at full load 

Output voltage builds up nor­
mally but 20 percent above 
rated voltage a!1er build up. 
Voltage regulation pour. 

Output voltage uuilds up nor­
mally but is twenty five Pt!l' 

ct:nt above rated vo11..;1.ge after 
lJuild up 

Output voltage builds up 1I0r­
mally but 125 to 150 per cellt 
above rated voltage alter 
build up 

Output voltage builds up 110r­
mally but 150 to 200 percent 
above rated voltage after build 
up. No regulation possible 

PROBABLE 

CAUSE 


Open circuit in une or 
more Control Rectifier 

Open in one Fie ld 
Rectifier 

Open circuit in Gate 
winding G I-G2 of Re­
actor A or B 

Compound winding 
Sl-~ installed bac k-
war or has open 
circuit. 

Compoun~ winding S1­
S2 installed uackward 
tlu'ough one Heactor 
(A or n) . 

Check circuit connec-Control winding C l-C2 
of Reactor A or n tions of bot!J llehctors 
polarized incorrectly A and D 

Shorted turn in Control 
windiug or Re­
actor A or B 

Relay illoperative 

Check cOlltillUlty from 
£1 to thl'Ougb Con­
lrol CiI·cuit 

Open in Control Circuit 

-

COlUtECT1VE 

ACTION 


Test rei.:lifier and re­
place if ddecUve. 
Check soldered COll­

nectiollS to rectifiers 
~-

Test rectifiers and re­
place if defective 

If Field Rectifiers 1 
and 2 check okay, 
check cOlltilluities of 
Gate windings GI-G2 

. Test Control ReactOl· 
and replace if defective 

Check wiring diagram 
for pularity of Com­
pouud windL.~s through 
Reactors A and Band 
test for continuity 

Check wiring diagram 
lor polarity or Corn-
pound winding 1hrough 
Heactor A or B 

Test Reactors A and D 
ior shorted turn and re­
place if defective· 

Checkcnil continuity; 
replace if defective 

3.3 Ignition System 

An models {MJA, MJB, MJC)are equipped with a 12 volt battery. 
tion system. ~ The,. function of this system is to provide a spark in I 
cylinder at the correct time to ignite the fuel air mixture. Allsy 
use suppressed ignition components to minimize radio interferenc 
The 4 cylinder model (MJC) uses a battery ignition system with d 
breaker points and_~ition coils. 

3.3.1 TESTING 

The most complete test for an ignition system is to check the final 
suit -- spark on the spark plugs. Remove each plug in turn, rein 
the ignition wire to that plug and hold the plug base against a piece 
bare engine metal. Then crank the engine and watch the spark. 
good blue spark indicates a healthy ignition system, a weak or yel 
spark or no spark, a poor ignition system. The defect can be cau 
by defective breaker points, coil, condenser, or wiring. A good 
on all but 1 cylinder indicates a defective spark plug or defective 
tension wire. 

3.3.2 MJA IGNITION SYSTEM 

This ignition system, Fig 3.3. A, uses a conventional automotive 
volt coil, battery ignition to fire the single spark plug. Except fo: 
coil, the system is similar to the ignition system for the 2 cylinde 
MJB models. For ~information on maintenance, timing, breaker p 
condenser, or co~l see ~ IGNITION SYSTEM, Sect 3.3.3. 

HIGH TEMPERATURE 
CUT OFF SWITCH 

TO CONTROL 
BOX TERMINAL 

BLOCK 

Open circuit in Control 
Rectifier bridge 

Shor1ed turn in gate 
winding GI-G2 of Re­
actor A or B 

Check continuity from· 
the jUllclion of Control 
Itediners 1 and 2 to 
the jUlldio;; of COlltrol 
Rectifiers 3 ann 4 

Test Reactors A and B 
lor shorted turns and 
replace if defe<:tive 

I 



FUEL SYS TEM 

TBLE-.8HOOTING CHART 3, FUEL SYSTEM 

REMEDYPOSSIBLE CAUSE ROUBLE 

Allow engine to cool: 
lreior 

Vapor lock in fuel line orisoline to 
check for possible 
overheating. 

pump. 

See Sect 3.2. 3. l.i Defective fuel pump. 

Clean or replace.Restricted fuel line. 

Clean, Sect 3.2.2 ­
adjust service periods 
and check source of 
contamination. 

Clogged fuel strainer. 

Adjust or repair choke.Overchoking.ling 

Incorrect adjustment of 
carburetor float level. See Sect 3.2. 5. 3 . 

:ric choke Incorrect adjustment ­
. open See Sect 3.2. 4.defective heating element 

Incorrectly installEd 
bi-metal spring. Se.eFig 3.2. F. 

Disassemble and 
repair. 

Binding choke shaft. 

Reduce load. 
Jmption 

Poor compression. 

Generator overloaded.5sive Fuel 

See Sect 3.7. 2 . 

Carburetor out of 

adjustment. 
 Adjustcartiuretor. 

Clean carburetor. 
is Increased 

Metering well ventr Lag When 
Clean extended air pass­
age through air cleaner 

restricted. 

adapter and gasket (lateI 
I ! models).I 

I 	 I 

S.REVOLVING ARMATU;REGENERATOR, 

I MODELS:3MJA, 4MJA and 5MJB 

The revolving armature generator is used on these generating plants. 
!tis a 4-pole, sell-excited generator with inherent regulation. The 
generator serves as a starting motor and furnishes dc current to re­
charge the batteries during operation. 

The generator field contains shunt windings and series Windings (a few 
turns of heavy wire wound on the same forms as the shunt windings). 
The series ';:indings act as the starting motor field. The shunt wind­
ings are the working field, they produce the magnetic field in which 
the armature turns to produce useful output. 

1­

NOTE: 	 Beginning Spec F, 5MJB plants use a separate automotive start ­
er rather than the series winding in the generator. To provide 
fast voltage buildup, these models use an auxiliary series wind­
ing (on two of the generator field coils) which is energized by the 
battery during starticg. 

The gener.ator's armature contains both ac output windings and dc wind­
ings to supply the field and battery charging circuit. 

The generator is mounted to the engine through the engine-to-generator 
adapter and the armature is directly connected (a tapered fit) to the 
crankshaft. The outboard end of the generator rides on a ball bearing 
housed in the endbelL Because of its construction the generator can't 
be removed as a unit. 

Generator leads are marked with metal tags for identification. Lead 
and terminal marking codes are noted on the plant wiring diagrams, 
Sect 10. 

5.1 MAINTENANCE 
,I' 

Normal maintenance procedures 
include periodic inspection of the 
armature, ball bearing, collector 

• rings and commutator, and the 
brushes normally every 500 
hours. 	 In addition, the generator 
should be blown clean with com­
pressed air every 1000 hours. 

INSTALL BRUSHES WITH BEVELLED 
TOP SLANTING DOWN TOWARD 
SPRING ""OLDER 

TO REMOVE BRUSH 
SPRING PRESS 
SPRING HOLDER 
DOWN AND OUT AS 
SHOWN IN BROKEN 

LINES. AS13 

5.1.1 BRUSfiES. - To examine FIG 5.A _ BRUSH INSTALLATION 
thebr·ushes. remove theendbell . 
band and co~er. Replace the brushes when they wear to about 1/2 in. 
long. Allbrushes must have at least a SO percent seat. If they don't 
sand as illustrated ,in Fig, 5. B 
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S.1.2 GENERATOR BEARlNG. - The generator bearing is prelubricated 
for its life and sealed. It requires no servicing. 

S.1.3 COMMUTATOR AND COLLECTOR RINGS. - The commutator 
must be clean and in good condition. If it is dirty. clean with No. 00 
sandpaper. Check the mica behveen the commutator bars. If it is 
above the level of the bars under cut it (Sect 5.3.3). 

For collector ring maintenance see Sect 5.}. 4 , 
R EPt.A.CE ANY SR.USH 

WORN TO r OR 1...ESS 


FIG 5. B - SEATING BRUSHES 


5.1.4 ANTI-FLICKER BREAKER 

POINTS AND RESISTOR 


(3MJA 	 models). - The anti-flicker 
breaker points are located on .the left 
rear corner of the engine crankcase. 
The camshaft opens these points on 
every power stroke to add a resistor 
in series with the generator field 
windings. To adjust the breaker 
points, crank the engine until the 
points reach maximum separation. 
Loosen and turn the stationary con­
tact to set the gap at .025 in. Re­
tighten and recheck the gap. 

4MJA models have a transistorized anti-flicker circuit. The transistor 
shorts the flicker resistor (rather than the plunger and breaker pOints 
used on 3MJA models) which will give long life to the breaker points 
because current to its pOints is very low. The breaker points are used 
only to contro I the transistor. 

The adjustable flicker resistor is located on the right side of the control 
box. If flicker becomes exceSSive, adjust the resistor by moving its 
slider. Adjust it for minimum flicker with the average load on the plant. 

Set gap at. 025" 

FIG 6. C - ANTI-FLICKER BREAKER 

POINT GAP 


FUEL SYSTEM 


3.2.7 EXHAUST SYSTEM 

The exhaust system is normally supplied by the user, and installE 
the field. However, the importance of correct exhaust system ca 
be over emphasized. A poor or clogged system can cause low po' 
overheating and eventual damage. The effect of a poor exhaust s) 
is to increase the back pressure at the engine, reducing efficienc: 
exces.sive back pressure is suspected, check it according to the p 
dure below. 

3.2.7.1 TESTING. - Install an adapter or tee in the exhaust line 
the manifold. Connect a manometer Or pressure gauge to the ada 
If there is a condensation trap next to the manifold, this can be u 
the manometer connection. Run the plant under full load and obs 
the manometer. See Fig 3.2.Mfor maximum values. If the rea 
higher, the exhaust system should either be disassembled and de 
or altered to reduce back pressure. 

NOTE: 	 Back pressure readings can be taken at no load and maxi 
values are shown below, but this isn't as accurate as full 
readings. Take the back pressure readings at full load w 
ever possible. 

UNITS 	OF FULL 
MEASUREMENT LOAD U 

INCHES OF r. WATER 27 
..J0:> INCHES OF ou MERCURY 2-N 

l OUNCES IS.SOZ 2. 

rINCHES OF 
. WATER I 27 

~ INCHES OF' 

UMERCURY 

lOUNCES Ils.:oz 12. 

F1G 3. 2. M - MEASURING EXHAUST BACK PRESSURE 
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rottle lever~ and seat the valve by tapping it with a sman screw­
: then tighten the 2 screws. 

stall choke shaft and valve. Center the valve in the same manner 
: the throttle valve (step I). Use new screws and lockwashers. 

stall the main nozzle, making sure it seats in the body casting. 

stall the intake valve seat and valve. 

stall the float and float . Cenier the so the float bowl 
lesn't ride against it. 

Jeck the float level with the carburetor casting inverted. see 
,g 3.2. K and Sect 3.2.5.3. 

stall the bowl ring gasket, bowl and bowl nut. Make sure that the 
Iw1 is centered in the gasket, and tighten the nut securely. 

stall the load adjusting needle with its spring. Turn in until it 
ats and back out 1 to 1-1/2 turns. 

stall the idle adjusting screw finger tight. Then back out I to 
1/2 turns. 

~install the choke coU and adjust according to Sect 3.2.4.1. 

stall the air horn assembly and gasket. 

stall the carburetor on the engine and connect the gaSOline inlet, 
vernor mechanism, breather hose,. and choke. 

3tall the air silencer. 

AIR SILENCER 

~tal Hlter element serves 
a flame arrester. Do 

stitute with non-metal. 
tregu1;arly and assemble WASH FILTER 
~eplace the element if IN FUEL­

INSTALL DRY;~d. 

3.2. L AIR SILENCER 


REVOLVING ARMATUHE 

5.2 ADJUSTIVIENTS 

The engine governor controls generator output frequency. At the same 
time, engine speed determines generator output voltage, so voltage can 
be adjusted over a small range adjusting the governor mechanism. 
The voltage drop from no load to full load operation is determined by 
the engine governor sensitivity .. 

To adjust output voltage slightly, within the range shown in Fig. 5. D, 
adjust the governor, Sect 3.4.2. This also changes the plant output fre­
quency' so be sure tlie the frequency stays within the maximum and mini 
mum limits shown in Fig. 3. 4.B for revolvingarmature generators. 

The voltage drop from no load to full load can be adjusted to within the 
range shown in Fig. 5. D by adjusting the governor sensitivity. 

GEN~1tATUt{ UL 

Nominal 
output 

Voltage 
Max - (at 
no load) 

Voltage 
Min - (at 
:full load) 

Preferred 
voltage spread 

no load to full load 

Preferred 
drop 

no load to full load 

120 
240 
120/240 
240 
120/208 

126. 
252 
126 
252 
228 

no 
22.0 
110 
220 
198 

4 
8 
4 
8 
8 

118-114 
236-228 
118-114 
236-228 
214-206 

FIG. 5.D VOLTAGE MAXIMUMS, MINIMUMS AND VOLT­

AGE DROPS 


5.3 	TESTING AND REPAIR 

Most of the following tests can be performed without disassembling the 
generator. 

5.3.1 ARMATURE TESTING. - Before testing remove all brushes from 
their holders. 

1. 	 Using a test lamp, Fig. 4.J, or ohmmeter, check the ac winding 
for an open circuit between the slip rings. If an open circuit is 
found, replace the armature. 

2. 	 Test both the slip rings and commutator for grouriding to the shaft. 

3. 	 Test the armature for an open circuit in the dc windings by check­
ingcontinuity between all adjacent bars of the commutator. 

Touch the probes to 2 adjacent bars and check for continuity. Move 
each probe over 1 bar and again check. Continue around the commu 
tator. Adjacent bars that don't show continuity indicate an open arm­
ature winding. . 
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4. 	 Test for shorts in the dc arma­

ture winding. This test can 

only be performed with the gen­

erator disassembled and re­

quires a growler. Place the 

armature in the growler, op­

erate the growler and pass a 

steel strip back and forth above 

the armature windings (Fig. 

5.E). If the strip is magnet­

ically attracted'to the armature 

at any point, a short is indica­

ted. After testing in one po­

sition, rotate the armature 

slightly and repeat the test. 

Do this for one complete rev­

olution. 


If the test indicates a short circuit in the dc windings be sure the 
commutator is clean. Carbon dust. dirt and grease between the 
bars or slip rings could cause a short. 

If any of the tests above show that the ,armature is defective, replace it. 

5.3.2 FIELD WINDING TESTS. - The following tests can be performed 
without disassembling the generator, but the field coil leads must all be 
disconnected from their terminal points: brush rig. control box, and 
external connections. If a defective coil is found disassemble the gen­
erator (Sect 5.4) and replace the defective coil. 

1. 	 With the field leads disconnected use an ohmmeter or continuity 
lamp to check for grounding to the generator frame. Touch one 
prod to each coil terminal in turn and the other to a clean, paint­
free part of the frame. If the test indicates grounding. separate 
the windings and check each. 

2. 	 Check the field winding resistance from the negative commutator 
brushes (from F2 when used) to the F+ (or Fl) connection on the 
generator (F+ is connected to the positive brushes) with all com­
mutator brushes lifted off their seats. See Resistance Table (Fig. 
5. H) for correct values. If the windings are warm from running, 
the resistance will be slightly higher than specified. If the resist ­
ance is high, check for an open circuit in one of the parallel wind­
ings, step 3, otherwise go directly to step 4. 

FIG 5.E - TESTING ARMATURE FOR 

SHORTS WITH A GROWLER 


FUEL SYSTEM 


8. Remove the no load adjusting needle. 

9. Remove the load adjusting needle and spring. 

10. Remove the throttle plate screws and the plate and pull out tt 
throttle shaft. 

11. Remove the choke plate screws and plate and pull out the chol 
shaft. 

3.2.5.3 Cleaning and Repair. ­
'To clean the carburetor, soak 
all components thoroughly in a 
good carburetor cleaner, fol­
lowing the cleaner manufac­
turer's instructions. Be sure 
all carbon is cleaned from the 
carburetor bore, especially in 
the area of the throttle valve. 

~4 0=1'"'5 ~ J ;,...... 

THIS DIMEN~Blowout the passages with 
SHOULD SE

...!.Lacompressed air. If possible, 
64avoid using wire toelean out 

the passages. 

Check the adjusting needles 
and nozzle for damage. If the 
float is loaded with fuel or 
damaged, replace it. The 
float should fit freely on its 
pin without binding. Invert 
the carburetor body and mea­ FIG 	3.2. K - MEASURING CARBUR 
sure 	the float level, Fig FLOAT LEVEL
3.2.K. 

If necessary, bend the small lip that the intake valve rides on to a 
float level. 

Check the choke and throttle shafts for excessive side play and reI 
if necessary. Don't remove the coating on the throttle shaft. Thi: 
teflon, used to reduce wear and friction between the shaft and car 
tor body. 

3.2.5.4 Assembly and Installation. ­
1. 	 Install the throttle shaft and valve, using new screws and loc 

ers. Install as shown in Fig 3.2. H and with bevel mated to th, 
buretor body. On valve plates marked with the letter "C", ins 
with mark on side toward idle port when viewed from flange en 
carburetor. To center the valve, back off the stop screw, clOf 
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lith no load on the generator, turn the idle adjustment out until the 
ngine speed drops slightly below normal. Then turn the needle in 
ntH 	speed returns to normal. 

lpply a full load to the generator. 

:arefully turn the main adjustment in until speed drops slightly 
elow normal. Then turn the needle out until speed returns to 
ormal. 

'RNATE METHOD. USE WHEN THERE IS NO LOAD ADJUST:MENT 
POSSIBLE 

tart the plant and allow it to warm up. 

ush in on the gm'ernor mechanism to slow the plant down to about 
00 -	 500 rpm. 

et the idle adjustment screw for even operation (so the engine is 
iring on all cylinders and running smoothly). 

e lease the gO\'ernor mechanism to allow the engine to acce lerate. 
the 	engine accelerates evenly and without a lag. the main adjust­
ent is correct. If not, adjust the needle outward about 1/2 turn 

nd again slow down the engine and release the mechanism. Con­
nue until the engine accelerates evenly and without a time lag 
fter releasing the governor. 

he carburetor and gm'ernor adjusted. set the throttle stop screw, 
.2.J. to allow 1/32 in. clearance to the stop pin with the plant 
tin; at no load. This pre\'ents excessive hunting when a large load 
denly removed. 

.2 Removal and Disassembly.­
emo\'e the fuel line. gm'ernor linkage and electric choke wire. 

emOve the 2 carburetor mounting nuts and pull off the carburetor . ), 

emo\'e the air silencer adapter from the carburetor. 
~ 

emm'e the 2 screws that mount the choke heating coil to the car­
'retor and pull off the coil assembly. 

emove the float bowl nut and off the bowl. 

emove the float pin and float. 

ift out the float valve and unscrew its seat. 

,,-- ­
I 

" ­

NOT USED WITH FLICKER 
RESISTOR 

51 

, 
,,. I' " ...... "r------r 

\ I 

F2 4."~~ 
(USED WITH .. ~ 

FLICKER RESISTOR)...) 

FIG 5.F - SCHEMATIC, REVOLVING ARMATURE GENERATOR 

3. 	 Separate the parallel field windings (at F+) and check each for 

open circuit. 


4. 	*Check for open circuit in the series winding with ohmmeter. Touch 
probes to lead Sl and connection F+. If there is an open circuit 
isolate each coil and check it. 

5. 	 *Test for short circuit between the starter windings and the shunt 

windings. Before dOing this separate all windings at F +. 


WOODEN BLADE). ,AW HANDLE _. • ,HABCtAT,~Oc:0~,_ ~ ~IGHT. ~~~~8 
.~. ~"MICA_ 

I WAY TO GRINDTEETH OWARD GRIND TEETH

PO~NJJLE TE~T8~ADE TO 

GRI~TH OF MICAWI . 

COMMUTATOR 
BARS WORN BE­

LOW LEVELOF MICA 
SEPARA'TORS CAUSE 

SPARKING.JUMPlNeG, 
NOISY BRUSHES 

FIG 5. G- UNDERCUTTING COMMUTATOR MICA 

* Doesn't apply to 5MJB Beginning SpecF 

47Z 

'L-' 

MICA PROPERLY 
UNDERCUT 
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Total Field 

Generator 
 Winding Resistance 

Model 
DC Voltage Output 

Resistance Each Coil 
(See Nameplate) 

at Winding; (no load) 
(Ohms) (Ohms)(Volts) 

_..­--, ~ ,,' "'".c: ­

3MJA ac model 
24-Volt Cranking 24-28 (60 Cy.) 2.0652.065 

Spec A OnlyMJA ac 	model 15(50Cy.)12-Volt Cranking 1. 46 1.4621 (60Cy.) 

Begin Spec B 
21 0.8 0.8 

4MJB, 5MJB 
ac model 27 1.7 1.7 
12-Volt Cranking 

FIG 5. H - REVOLVING ARMATURE FIELD RESISTANCES AND 
DC VOLTAGE OUTPUT 

6. 	 (4 and 5 MJB beginning Spec F only) To test the auxiliary winding, 
(Fig. 5.F) check continuity between Sl and Fl' Resistance should 
be less than 1 ohm. 

5.3.3 COMMUTATOR REPAIR. - The commutator bars wear down 
with use so eventually the mica between them extends over the tops of 
the bars and causes sparking and noisy brushes. When the mica on 
any part of the commutator is touchip.g the brushes it must be undercut. 
A suitable undercutting tool can be made from a hacksaw blade (Fig 5.G). 
Cut the mica to about 1/32" under the bars. Be careful not to injure 
the bars. After undercutting remove any burrs formed on the bars. 

If the commutator is grooved. out-of-round, or otherwise damaged, re­
finish it. Turn it in a lathe and then undercut the mica as described 
above. Shield the ball bearing during refinishing. 

5.3.4 COLLECTOR RINGS. -If the collector rings are grooved, out-of 
round or rough so that good brush seating can't be maintained, remove 
the armature (Sect 5.4) and refinish the rings in a lathe. Shield the 
ball bearing during refinishing. 

5.3. 5 BALL BEARING. - If the ball bearing becomes noisy, worn or 
otherwise defective. replace it. Remove the old ball bearing with a 
gear pu ller and drive or press a new one into place. 

5.3.6 BRUSH RIG ALIGNMENT. - The brush rig must be aligned in the 
neutral position. If it isn't, sparking occurs. Normally, the neutral 
position is identified by a chisel mark on the brush rig (Fig 5.1). If 
Lhe mark is lost or a new brush rig installed, follow these instructions 
to find the neutral position: 

FUEL SYSTEM 


adjusting needle. As the throttle is opened to increase power, it l 
ually exposes the idle transfer port and fuel is drawn out through t 
port also. 

As the engine governor opens the throttle farther, under increasec 
the increased air flow through the carburetor produces a low pres: 
at the venturi (narrow section of the carburetor throat). This prel 
drop draws fuel up the main nozzle to be mixed with air at the nOZl 
opening. This is the load circuit, Fig 3.,2. I; th~ main adjust need] 
troIs its fuel delivery. 

At the same time, because the throttle is open, the manifold vacuu 
decreases so the idle circuit becomes less effective. In a certain 
range, the two circuits blend, both delivering fuel, but as load is i 
creased, the load circuit takes over. 

Whenever load is increased, with the load circuit in operation, the 
ernor opens the throttle to deliver more :fuel. The main nozzle wo 
immediately deliver this increased fuel because of the jet controllE 
the adjusting needle. To prevent a power lag when load is increasl 
metering well around the outside of the nozzle delivers fuel until tl 
main jet can catch up with the increased demand. 

3.2.5.1 Adjustment, Gasoline Carburetor. - Adjusting the carbur 
means obtaining the correct fuel-to-air mixture for smooth, effici. 
operation. The carburetor should be adjusted in 2 steps "- first it 
idle adjustment, and then the load adjustment. 

NOTE: 	 If the carburetor is completely out of adjustment so the enl 
won't run, open both needle valves 1 to 1-1/2 turns off thei 
seats to permit starting. Don't force the needle valves agl 
their seats. This will bend the needle. 

Before adjusting the carburetor, be sure the ignition system is WOl 

properly and the governor is adjusted. Then allow the engine to Wl 
up. 

MAIN FUEL THRonLE STOP SCtlEW 
ADJUSTMENT' 
, 	 A: -@FUEL IDLE 

ADJUSTMENT 

FIG 3.2. J - GASOLINE CARBURETOR ADJUSTMENTS 
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jnst the 	choke, Sect 
2.4.1. 

tach the electrical connec­
n, and reinstall the air 
encer adapter and air 
lsing. 

CARBURE TOR GASOLINE 

soline carburetor is a hor­
draft type, -with an up­
intake horn (air silencer 
'). The carburetor con-
t 3 major sections - the 
ld float, the idle circuit, 
load circuit. 

~ \\.~t~. ..(" . -', ",FUEL INLET 
\ ~~. i~LVElSEAT 

FLOAT ~=~I CA.R.BURETOR~. ~. 
PIN h~:~rODY 

/ i'.r1L-L-1..'. ..•• FUE.LlNLET.I \W U VALVE 

?~BURETOR 
FLOAT

Sj 

FIG 3.2.G -INLET VALVE 


lters the carburetor through the inlet valve, Fig 3.2. G, and pas­
) the float chamber. To control the fuel level in th~ bowl, the 
oses the inlet valve when fuel reaches a certain height, and opens 
the fuel level drops. 

e circuit, Fig 3.2. H, supplies fue 1 during no load operation and 
tU loads. Since the throttle plate is nearly clO.sed at no load, 
.ke manifold vacuum is high a:nd the pressure difference between 
inoid and float chamber causes fuel to flow through the idle cir ­
~he pressure difference draws fuel up thr()ugh the hollow center 
:lain adjusting needle, through passages in the carburetor body 
:ile port. Bleed holes in the main adjusting needle allow air to 
I and mix with the fuel. When the throttle is almost completely 
the fuel passes thro1.l,gh the idle port, controlleq ,by the idle 

i 

IET-~ 

~ 

F"OAT 

METERING 
WELLA7';3'l' 	 ~, 

MAIN JET OPERATING 

,H - CARBURETOR IDLE FIG 3.2 ..1 - CARBURETOR LOAD 
CIRCUIT CIRCUIT 

REVOLVING 

1. 	 With the generator end cover and band removed to allow access to 
the rig, connect a voltmeter acrOSS the dc terminals. 

2. 	 Then start the unit and apply full rated load. 

3. 	 Loosen the brush rig mounting screws and rotate the rig to get 
the highest voltage . 

4. 	 Rotate the rig in one direction until the voltmeter reading starts 
to decrease. Mark this point. 

5. 	 Repeat step 4 in the other direction. 

6. 	 Half the distance between the two marked points is the neutral 
position. 

NOTE: 	 If a voltmeter isn't available, use the above procedure but 
mark the point where arCing begins. 

AR MATURE GENE.RATUR 

BRUSH 
RIG 

FIG 5.1- BRUSH RIG ALIGNMENT 

5.4 DISASSEMBLY, GENERATOR 

1. 	 Remove the battery cables, and leads to the engine. 
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2. 	 Remove the endbell cover and band. 

3. 	 Remove the brush springs (Fig 5. A). 

4. 	 Loosen the thru-armature-stud nut in the center of the rear bearing. 

5. 	 Remove the thru-generator-stud nuts on the endbell. 

6. 	 Slide the endbell, brush rig, and frame off as one assembly. He 

careful not to drag the frame on the armature. 


7. 	 Remove the serews holding the blower baffle to the engine-tc1-gen­
erator adapter and remove the baffle. ' 


8. 	 Slide the armature and blower assembly off the stud. To loosen 

the assembly from the crankshaft, tap the threaded end of the stud 

several times with a soft hammer. 


NOTE: 	 If the above procedure doesn't loosen the armature assem­
bly, tap down wards on the outboard end of the armature 
shaft, rotate it 1/2 .turn and repeat. Don't hit the commu­
tator, collector rings or bearing. 

9. 	 If necessary to remove field coils, remove the pole shoes by re­
moving the capscrews holding each to the frame. 

5.5 ASSEMBLY, GENERA TOR 

1. Reinstall any poleshoes and field coils removed. 


.2. Install the armature and blower assembly and install the stud nut. 


S. 	 Check for armature run-out (Fig 5. J). Run~out should be less 
than .012". -' 

Excessive run-out may be caused by 
dirt or a nick on the taper of either 
the rotor or crankshaft. If not, cor­
rect by tapping the high side of the 
shaft near the ball bearing. Don't 
hit the ball bearing, commutator, or 

FUEL SYSTEM 


Under extreme temperature conditions, it may be necessary to r 
the choke for best operation. For more choking, turn the cover 
wise, for less choking, turn it counterclockwise. 

3.2.4.2 Disassembly and Repair, Electric Choke. - If the choke 
not operate, or won't maintain its adjustment, disassemble it for 
pair. If it won't close, check for binding,· incorrect adjustment, 
incorrect assembly of the coil. If it won't open after the plant sta 
check for heating. The choke should be warm to the touch within 
minute or 2 of plant starting. 

To disassemble the choke, remove the 2 screws holding the cover 
lift the cover off. Then remove the spring. If necessary, remov 
choke housing by loosening the single clamp screw on the housing. 

If the choke won't heat properly, check for a broken heating coil 0 

high resistance electrical connections. Check the coil resistance 
an ohmmeter. With the element at room temperature, resistance 
should be about 5 - 6 ohms for 12 volt models and about 25 ohms f 
volt models. If the coil is defective, replace the thermostat cove 

The bi-metal spring must be installed as shown in Fig 3.2.F. If i 
stalled backwards, it will hold the choke closed as the coil heats, 
flOOding the engine. 

3.2.4.3 Assembly, Electric Choke.­
1. 	 Install the choke housing, clamp it in place, and install the fi 

glass insulation in the housing. 

2. 	 Install the spring, Fig 3.2. F. Be sure it winds in the proper 
tion - clockwise starting from the center. 

3. 	 Install the cover plate. Be sure the fork in the plate straddle 
holds the outer end of the coil. 

A726 	

WI......... -

~ 
-

:\ ~.:::; -~~~~ c%. -

SPRING 

-- ---+­
'CATCH HOOK 

_',IN OUTER END 
OF SPRI NG IN 
SLOT IN COVER 

TAB 

FIG 3.2.F - INSTALLING COVER ON ELECTRIC CHOKE 

INSERT INNER 
ENDOF SPRING 
IN SLOT IN 

SHAFT CO 
collector rings. 

4. 	 Install the blower baffle and secure 
with screws. 

5. 	 Install the bearing stop on the ball 
bearing. 

FIG 5. J - CHECKING ARM­
ATURE RUNNOUT 
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::KT: ~••v.~. ~ 

;-F .• 

Ii 16 
• 3,32 

[ 
7/64 
1, 8 
9/64 

111/64 
)13/64 

I 

316 
7 32 
1, 4 
9/32 
5/16 

11;32 
3/8 

13/32 
7/16 

o 
1/64 
3;64 
1/16 

. 3/32 
7/64 
1~ 
9/64 

11/64 

""',11'" · ..1 
,iiar '" .j 'Fil rCHOKrE O·HNING 

(Sei> text) 

LOOSEN THESE 
SCREWS AND 
ROTATE THE 
ENTIRE COVER 
ASSEMBI.Y 

6. Install the field frame and endbell assembly and secure. Be sure 
output wires feed through the slot in the front of the 

frame. 

'7. Tighten the thru-armature-stud nut to 30 - 40 lb. ft. 

8 . Reconnect leads. to the engine. 

9. Reinstall the battery cables. 

10. Align the brush rig (Sect 5.3.6). 

TROUBLE-SHOOTlliG CHART 12. REVOLVING ARMATURE 
GENERATOR 

FlG 3.2. E - ADJUSTING AUTOMATIC CHOKE 

sert the valve cages, gaskets and valve cover plate. Position 
.e inlet valve with spring showing and the outlet valve with 
the cover recess. 

semble the cover to the body with notch marks lined up. lnstall 
e screws but don't tighten. 

sh the rocker arm infull stroke and hold in this position to flex 
e diaphragm. NOTE: The diaphragm must be flexed or it win 
liver too much fuel pressure. 

ghten the cover screws alternately and securely, then release 
e rocker arm. 

stall the pump on the engine and repeat the pressure test, Sect 
2.3.1. 

CHOKE (Gasoline Fuel System) 

starting models of generating plants use an automatic electric 
Fig 3.2.A. An electric element controls the automaztie electric 

;.. 

Before the plant starts, the choke is closed. When the plant 
rted, the generator supplies current to the heating element which 
he choke' s bi - metal coil. As this coil heats, it winds tighter, 'r 

the choke plate. 

]; Adjustment, Electric Choke. - Under normal operation, adjust 
Ike so the distance measured between the choke plate and carbu­
hroat, Fig 3.2. E, is as shown in the table with the engine cold. 

straight shank end of a drill bit to measure the gap. The up­
air cleaner must be removed for choke adjustment. To adjust 
ke, loosen the 2 screws on the. endplate and rotate the cover 
1y. 

TROUBLE POSSlBLE CAUSE REMEDY 

Engine runs but volt- I 
age does not build up 

Poor brush contact. See· that brushes seat 
well, are free in their 
holders, are not worn 
too short, and have 
good spring tens.ion. 

Open circl:lit, short 
circuit, or ground in 
generator. 

Replace parts ne.ces­
sary. 

Residual magnetism 
lost. 

Rernagnetize the field. 

Noisy and excessive 
arcing of brushes 

Rough commutator. Turn down. Undercut 
mica between bars. 

Dirty commutator. Clean. 

Brushes not seating 
properly. Replace. 

Brush rig out of 
position. Line up properly. 

Generator overheat­
ing (approximately 
1600 F higher than 
ambient) 

Brush :rig out of 
position 

Overloaded. 

Adjust. 

Reduce load. 

Voltage drops under 
heavy load 

Engine lacks power. See remedies, Engine 
lacks power, Trouble­
Shooting Chart 1 
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TROUBLE SHOOTING CHART 12 (Cant.) 

TROUBLE POSSIBLE CAUSE REMEDY 

Valtage unsteady but Speed to' law. Adjust gavernar to' cor­
engine nat misfiring rect speed. 

Paar brush cantact ' See that brushes seat 
(ar .paar cammutatian) . well an cammutatar, 

are free in their hald­
ers. are not warn tao' 
shart, and have gaod 
spring tension. 

Laose cannectians. Tighten cannectians. 

Fluctuating load. Carrect any abnormal 
load canditian causing 
trauble. 

Flickering lights Defective anti-flicker See Sect. 5. 1. 4 
assembly (1 cylinder 
only). 

Engine misfiring. See Trauble Shaating 
Chart 1. 

6. 	 Remove the racker arm, spring and 

7. 	 Lift aut the diaphragm assembly and diaphragm spring. 

3.2. 3. 3 Repair. - Fuel pump failure is usually due to' a leaking ( 
phragm, valve ar valve gasket. A kit is available far replacemer 
these parts. Because the extent of wear cannot be detected by thE 
replace all parts in the kit. If the diaphragm is broken or leaks, 
for diluted crankcase oil. 

Occasionally, failure is due to a broken or weak spring or wear il 
linkage. In this case, replace the worn parts or install a new pm 

3.2.3.4 Assembly, Fuel Pump. ­
1. 	 When installing a new diaphragm, soak it in fuel before asse 

Insert the diaphragm spring and soaked diaphragm into the p 
body. 

2. 	 Insert the link and rocker arm into the body, hook it over the 
phragm pull rod. Align the rocker arm with the rocker arm 
hole and drive in the pin. 

3. 	 Compress the rocker spring and install between the body and 
er arm. 

DIAPHRAGM 
SPRING~ 

VALVE AND CAGE 
ASSEMBLIES 

ROCKER ~-U~ r 

ARMPIN~'~ ./ 

ROCKERARM~ 
LINK BODy.J 

A5S7 

FIG 3.2.D - CROSS SECTION, FUEL PUMP 
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FIG 3.2. C - MEASURING FUEL PUMP PRESSURE 

be between 2 and 3 psi with the gauge held 16 in. above the fuel 

pressure reading indicates extreme wear in one part or some 
'n all parts, and the pump should be overhauled or replaced. If 
ading is above maximum, the diaphragm is is probably too tight 
diaphragm spring too strong. This can also be caused by fuel 
g under the diaphragm retainer nut and between the diaphragm 
, causing a bulge in the diaphragm. Overhaul the pump and 

~e the defective parts. 


ressure with little or no pressure leak after pumping stops indi­

a weak Or broken spring or worn linkage and in most cases the 

should be replaced. 


.2 Removal and Disassembly. ­
emove the pump inlet and outlet. Remove the 2capscrews hold­

g the pump to the.engine and lift it off. 


otch the pump cover and body with a file so they can be assem­
ed in the same relativeposiiion, and remove the 6 screws hold­
g them together. 

ap the body with a screwdriver to separate the 2 parts. Don't 
ry them apart - this would damage the diaphragm. 

emove ~e screws holding the valve plate to cover and lift out 
te valve and cage assemblies. 

rive out the rocker arm hinge pin. 

60 CONTROL SYSTEM 

The plant control system controls starting, stopping, battery recharg­
ing and provides a means of emergency automatic stopping. The con­
trol system and control system defects can best be analyzed with the 
aid of the proper wiring diagram (Sect. 

When using ONAN wiring diagrams, remember these paints. The views 
shown are modified pictorial. Components are shown in their actual 
positions and normally the top view of each component is shown, for ter­
minal location. Dotted lines show the edges of the control box and indi­
cate the direction from which it is being viewed, i. e. "Top View". All 
relays are shown in the de-energized position. 

Plant control systems are divided into 2 main types, revolving arma­
ture plants and revolving field plants. These plants are operated by 
Remote start ("R" appears in model, -R). 

~...--~--........ ~ 
CURREN7THROUCH, ~ 

~ 
CHARGE RESISTOR 

...:xt'AND 30 AMP RESISTOR 
~ PULLS IN STOP RELAY­

, . . -:, BEGINNING.~ ID-~------.t .~.~-(MJB) 
 \ 
START SOLENOID ~\1 ,i . 

START SWITCH <LO"S I Q' i ,.. . \ 

J 

J 
GENERATOR,SERVIN(; ) f).
AS STARTING MOTOR. ., 
CRANKS ENGINE 

STARTDISCONNECT 
RELAYS CONTACTS ~ ______ -AUDWIN' 

I 0- " CURRENT TOI.iREAK SOLENOID 

COIL CIRCU/T­'t:>~ '_''-",':;,...0__ l: ltf 

- Y 

ell i! .'.:'- ..Y.~ EN<mE IGNITION 
l

~I~~'.~~ ~.GE;;£RAT;';> ENGINE STARTS 

STARTSOLENOID VOLTAGE BUILDS UP. 

DR:OPSOUT- CLOSESS7ART {)IS­


CONNECT'R£LA l':'
ENGINE RUNNlNG­

STARTING CYCLE 


EN.l>ED. A790 


FIG 6.A .... STARTING CYCLE REVOLVING ARMATURE ­
REMOTE START 
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6.1 MAINTENANCE 

Periodically check all connections and contacts in the control system. 
Blowout accumulated dust with low pressure air. The breaker point 
gap of the engine mounted centrifugal switch will have to be checked at 
regular intervals, see periodic service chart. Tills gap should be set 
at .020". 

NOTE: 	 This switch is not used on :MJA and 5MJB models except with 
optional low oil pressure cut-off. Revolving field plants use 
the switch to disconnect the starter and as a time delay device 
with optional low oil pressure cut-off. 

Because of the basic differences between the control system for MJA, 
5MJB (Prior Spec F), and 5MJB (Begin Spec F) models and the control 
system for 705MJB and. MJC models, they will be discussed separately. 

6.2 TESTING AND REPAIR 

MODELS: REVOLVING ARMATURE MODELS 5M.JB-R (Prior to Spec 
F) and MJA-R 

These generating plants use the gen:erator as a starting motor. The 
control system includes the starting circuit, a battery charging circuit 
with reverse current relay and optional high temperature and low oil 
pressure cut-offs. 

MODELS: REVOLVING ARMA TORE MODELS 5M.JB-R (Begin Spec F) 

These generating plants use a separate automotive type starting motor. 
The control system includes the starting circuit, a battery charging cir ­
cuit with reverse current relay and optional high temperature and low 
oil pressure cut-offs. 

.If any component of the control sys­
tem fails, replace it. Normally, it 
isn't worthwhile to attempt repairs 
on individual relays, etc. 

6.2.1 STARTING AND STOPPING ­
The starting system for these mod­

els includes the start solenoid, stop 

relay, and start-disconnect relay 

(MJB only). Fig. 6. A shows a start ­

ing cycle. To stop the engine, the 

stop switch grounds the stop relay, 

breaking the ignition coil circuit. (EARLY STYLE) 


FIG 6. B - OVERTIGHTENED START 
SOLENOID CONNECTIONS 

FUEL SYSTEM 


If fuel is stored for any great length of time, it can oxidize and f 
gums - the fuel becomes stale. ONAN recommends changing fu 
stored as often as every season to insure fresh fuel, especially w 
there is a great change in weather between seasons. 

3.2.2 	MAINTENANCE 

On gaSOline fuel systems, periodic maintenance should consist of 
ing the fuel strainer, cleaning or replacing the air silencer, Sect 
carburetor adjustment, and complete carburetor cleaning. For s 
periods, see the periodic service chart. 

ri--------------~~----___~ 
To clean the fuel strainer, re­

move the fuel sediment bowl 

and the screen (Fig 3.2. B) 

and thoroughly wash the 

screen. At the same time, 

remove the carburetor float 

bowl and clean it. Reassemble 

and check for leaks. 


3.2.3 	FUEL PUMP (Gasoline 

Fuel System) 


The fuel pump is located on the 

left side of the engine near the 

rear. If fuel doesn't reach the 

carburetor, make the following· 

checks - ­

Check the fuel tank and see 

that the shut-off valve is 

open. 


FIG 3.2.B - FUEL STRAINE 
Remove the fuel line from the pump outlet and crank the engin 
several times. Fuel should spurt out of the pump. If not, re: 
the pump for repair "X" replacement. 

3.2.3.1 Testing. - If ttl. fuel pump delivers fuel, test it with a pI 
gauge or manometer. Perform these tests before removing the p\l 
from the engine. Disconnect the pump outlet line and install the Pl 
~uge, Fig 3.2.C. 

Test the valves and diaphragm by operating the priming lever a fe~ 
timesand watching the pressure. It shouldn't drop off rapidlyafte 
priming has stopped. 

Next, run the engine at governed speed on the fuel remaining in thE 
buretor and measure the fuel pump pressure developed. Pressure 
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d MJA, M.TB, and MJC engines use a gasoline; carbureted, fuel 
, to deliver a mixture of fuel and air to the combustion chamber. 
1 system draws fuel from a tank, delivers it throughthe filter 
1 pump, and to the carburetor float chamber. Air passing 

the carburetor venturi section draws fuel from the float 
_r. 

1 system components are described in the following paragrapbs. 
e components that apply to your plant. 

FUELS 

'regular" grade of gaSOline. They don't require premium gaso­
One of the most important things to consider is the content of 
thyl Lead in the fuel. Premium fuels contain more lead than 
, but the lead quantity also varies between brands of fuel. In 
stant speed operation to which generating plants are subject, 
d up of deposits in the combustion chambers is proportional to 
unt of lead in the gasoline. So, more lead means more deposits 

,re frequent head removal for cleaning. On plants that require 
t combustion chamber cleaning, the period between cleaning can 
increased by changing fueL 

FUEL PUMP 

CONTROL SYSTEM 

6.2.1. 1 Starting Solenoid. - The starting solenoid controls the heavy 
currents required by the exciter starting motor. If it appears defective, 
test it for welded contacts across the main terminals or an open circuit 
in the energizing coil. 
If the solenoid sticks energized (contacts welded together) check for the 
following conditions - ­
-- Excessive tightening of the main connection terminals (Fig 6. B) on 

the solenoid. This tilts the contact surfaces inside the solenoid, 
'-"-'..CU.H!'. burning and welding. All current models have epoxy-filled 
solenoid switches to eliminate cocking of contact surf~ces (Fig 6.B), 
as are all current replacement parts. The epoxy-filled solenoids 
are identified by two part numbers stamped on the bottom; the early 
style solenoids h::>ve only. One number stamped on the 

-- Improper use. If the start switch is released when an engine slows 

at the peak of the first compression stroke, the large current pass-


through the solenoid may burn Or weld the contacts. 

6.2.1.2 Stop Relay (#307B253) - This relay controls voltage to the 
tion coil. Wheri energized it closes the ignition coil circuit. During 
starting, the stop relay pulls in at the same time as the start solenoid. 
The generator's dc output maintains it energized throughout operation. 
To stop, the stop button grounds the relay, which de-energizes, open­
ing the ignition coil circuit. 

NOTE: 	 This is a S volt relay and must be used in series with the 30 
ohm voltage dropping resistor. 

To test this relay, check the coil resistance (it should be about 30 obms), 
inspect the contacts, and check contact operation when voltage is applied 
to the coiL If the contacts are dirty, they can be cleaned with hard 
paper or gauze mOistened with carbon tetrachloride. 

6.2.1. 3 Start-Disconnect Relay (#30SA28) - The start-disconnect relay 
is energized by the generator dc output, so it pulls in when the output 
builds up to 10 or 11 volts and remains energized throughout plant oper-' 
ation. When the relay pulls in, it opens the circuit to the start solenoid 
coil, opening that solenoid to break the starting circuit. To test this 
relay, inspect the contacts, check the coil resistance (it should be 20 to 
24 ohms) and check contact operation when the plant starts. 

6.2. 2BATTERY CHARGING CIRCUIT - The generator dc windings sup­
ply current for the battery charging circuit. The current flows through 
the reverse current relay, charge ammeter and the adjustable charge 
rate resistor, located outside the control box. 

The battery charge rate can be adjusted between 2 and 5 amps by mov­
ing the slider on the charge resistor. 

6.2.2.1 Reverse Current Relay (#307B180) - This relay allows current 
flow only from the generator to the battery and opens wben current 

FIG 3.2. A - GASOLINE FUEL SYSTEM 
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attempts to flow in the other direction. To test the relay, isolate it by 
removing the generator connection (GEN). Check for continuity between 
the battery and generator ter "ninals. Continuity here indicates that the 
relay contacts are welded together. Measure the resistance from the 
generator terminal to ground. This should be approximately 112 ohms. 

6.2.3 AUTOMATIC EMERGENCY STOPPING. - There are 2 parts to 

the emergency automatic stopping system, a high temperature cut-off 

switch and an optional Jow oil pressure cut-off circuit. 


NOTE: 	 When the generating plant is used with Line Transfer or Auto­
matic Demand Controls and one of the emergency stopping de­
vices. operates, the plant will stop and then crank until the con­
trol's cranking limiter opens. 

6.2.3.1 High Water Temperature Cut-Off Switch. - This switch, located 
on the rear of the cylinder head, is in the ignition circuit. Normally 
closed it opens at 2000F ± 50, breaking the ignition circuit and stopping 
the engine. The switch closes again at 1600F ±70 . 

6.2.3.2 Low Oil Pressure circuit (Optional) - This circuit includes a 
non-adjustable low oil press12re switch and centrifugal switch located 
on the engine and a latching relay (5MJB prior to Spec F only) in the 
control box. The rvIJA and 5MJB (Begin Spec F) models have an emer­
gency relay to perform the function of the latching relay on the earlier 
MJB models. See Sect. 6.3.3.4 

If low oil pressure occurs, the pressure switch closes completing the 
relay coil circuit. This operates the relay disconnecting engine ignition 
system, which stops the plant. The centrifugal switch is required to 

, prevent operation of the relay during the plant starting cycle, before oil 
pressure builds up. 

a. Low 	oil pressure switch - see Sect. 6.3.3.3 

b. 	Latching relay 5MJB-R (Prior to Spec F) - This relay is designed so 
that when energized, it latches in the energized position and can only 
be released by pushing the T.eset button. Latching is accomplished in 
the following manner. Coil A (Fig 6. C) energizes when the oil pres­
sure switch closes. This operates the relay, disconnecting engine 
ignition system, which stops the plant. With the contacts energized, 
current flows through Coil B. When Coil A de-energizes, Coil B, 
supplied by the battery, holds the relay in the energized position. 
When the reset button is pushed, it breaks the circuit through Coil 
B and the relay assumes its normal position. 

To test this relay in the circuit, operate the plant and short the oil 
pressure switch to ground. This should energize the relay, shutting 

COOLING SYSTEM 

TROUBLE-SHOOTING CHART 2. COOLING SYSTEM (Cont.) 

TROUBLE I POSSIBLE CAUSE REMEDY 

Premature rubber IContinued operation with 
impeller failure with dirty or silted 
(under 500 hours cooling water. 
of operation) 

(Cont. ) 

Loss of cooling Expansion tank pressure Replace. 
water* in fresh cap defective. 
water system* 

Centrifugal water pump 
seals defective. 

I 
Blown head gasket. Replace gasket. 

* - Heat Exchanger Models Only. 
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LE -SHOOTING CHART 2, COOLING SYSTEM 

Replace thermostat,oling Thermostat stuck open. 
Sect 3.1. 3.1. Itemperature I 

an 14QO I 
IRefill and check forating NOTE: I Lack of cooling water* 

cause of loss ..nit overheats, 
h water tem-I 

Check pump belt and'e switch . Centrifugal water pump 
t before 
: would occur 

impeller 
:tilure 

impeller.not functioning* 

Repair or replace 
pump not functioning. 
Rubber impeller water 

pump. 

Water passages Clean and flush cool-
restricted. ing system. 

Replace thermostat. 

Water lines too small 
or too long. 

Thermostat stuck closed. 

Replace water lines. 

Change to proper oil.Improper lubrication. 
I 

lteduce load.Generator overloaded. 
! 

Replace impeller.Impeller damaged. I 
Replace drive shaft.Impeller drive damaged. IInspect oil spray hole 
and drip hole in gear 
cover. 

Water lines restricted 
or of improper size. 

ure rubber Air leak in cooling sys­
r failure tern. (check for pock 
500 hours marks on impeller end 
ltion) surfaces). 

Cavitation (vacuum 
forming in water pump 
when suction draw is 
excessive). 

.t Exchanger Models Only. 

Replace with larger 
lines. 

,~ 

! 

Replace impeller, re­
pair air leaks. See 
SE~ct 3.1.2 for air leak 
test. 

Replace impeller, use 
larger water inlet 
line. 

CONTROL SYSTE M 

down the plant. If the plant doesn't 
shut down, check both coils with an 
ohmmeter. Resistance of each 
should be 50 ohms. If the relay 
won't latch, check the contacts in 
series wlth Coil B. 

c. 	Emergency relay MJA and 5MJB 
(Begin Spec F) - See Sect 6. 3.3.4 

d. 	Centrifugal switch - The centrif ­
ugal switch is open when the plant 
is stopped. During the starting 
cycle, it closes when the plant 
speed reaches about 900 rpm. 
The gap, with the plant stopped 
should be maintained at .020 in. 

,.1 
~I 
L 

FIG 6. C - LOW OIL PRESSURE 
LATCHING RELAY 

For a complete description and repair instructions, see Sect. 3.3.2.3 
and 6. 3. 1. 4. 

6.3 TESTING AND REPAIR 

MODELS: 705 MJB-R, MJC-R 

The control systems of these models use a separate starting motor and 
a rectifier and alternator battery charging system. A separate winding 
in the generator acts as battery charging alternator (see Sect. 4.3.2.3). 
Optional high temperature cut-off and low oil pressure cut-off circuits 
are available. On the MJB-R and MJC-R (Revolving Field Models), an 
engine mounted centrifugal switch serves as start-disconnect. 

If any component of the control circuit fails, replace it. Normally 
it isn't worth-while to attempt repair of relays etc. If relay contacts 
are dirty, they can be cleaned by pulling hard paper. or gauze soaked 
in carbon tetracloride.between the contacts. 

6.3.1 STARTING AND STOPL>,G SYSTEM. - The starting system in­
cludesstart ignition relaY,ignition relay, startillgs01enoid, and the 
centrifugal switch. It controls the solenoid-shift, over-running clutch, 
starting motor and the ignition coil circuit. Fig 6. D shows the start 
cycle. 

To stop the engine, the stop switch grounds the ignition relay, which 
opens the circuit to the ignition coil. 

6.3.1.1 Start Ignition Relay (#307B597). - This relay, with metal cover, 
is energized at the beginning of the start cycle by the start switch. It 
de-energizes when the centrifugal switch closes, completing the start 
cycle. 
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~SOLENOID . . CLOSt:S sztRTING MOTORANKS ENGINE 

.~ 
:'" ~ ,,--..> . @ ~~ mz 

. 

Q-.t::]y- --,'. s .. 
STARr IGNITION 	 CURRENT TO 

CENTRIF(/GALRELAY ENERGIZED IGNITION COIL ENGINE
AND ELECTRIC STARTS SW/ICH CLOSES 

CHOKE 

~~ ......­
IGNITIONRELAY-OPENS START 

A748 ENGINt: RUNS­	 PULLS IN­IGNITION RELAYSTARTING CYCLE AND MAINTAINSENDED CURRENT TO IG­
NITION SYSTEM. 

FIG 6.D - STARTING CYCLE, REVOLVING FIELD, 

REMOTE START 


Test the relay by checking contact continuity, energized and de-ener­
gized, and coil resistance. Coil resistance is abou t 76 ohms. 

6.3.1. 2Ignition Relay (4f307B623). - This relay is normally energized 
throughout plant operation. It energizes, when the centrifugal switch 
ending the starting cycle closes, and maintains the current to the engine 
ignition system. To test the relay, inspect the contacts, check the con­
tinuity of each set of contacts, and measure the coil resistance. Coil 
resistance is about 15 ohms. 

CAUTION: 	 This is a 6 volt relay and in the control circuit it is in 
series with a 15 ohm dropping resistor. 

6.3.1. 3 Centrifugal Switch. - The centrifugal switch is mounted on the 
gear cover backplate with the ignition breaker points, and operates 
directly off the camshaft gear. Normally open, the switch closes when' 
the engine speed builds up about 900 rpm. 

For correct operation maintain the switch contact gap at . 020 in. (Fig 
6.E) 

Check the contacts for dirt or pitting when adjusting the gap. Clean 
the contacts with paper or replace it if badly pitted. 

Tn an emergency, if the centrifugal switch won't operate, the engine can 
be run by shorting the switch leads when the engine starts. 

COOLINGSYS TE M 


3,1. 4. 3 Repair and Testing, Raw Water System.-Test for air I 
and insufficient water flow as described in Sect 3.1.2. Repair of 
rubber impeller pump was covered in Sect 3. 1. 3.2. 

3.1.4.4 Heat Exchanger Repair. - The heat exchanger should ne" 
require any repair under normal service conditions. However, 'if 
should become clogged, remove the ends and clean out the tubes. 

3.1.4.5 Centrifugal Pump Repair. - The centrifugal fresh water 
is mounted on the heat exchanger bracket. If it should leak, or th 
bearings require replacement, disassemble it and replace thewo 
components. 

Pump Disassembly 

1. 	 Remove the water inlet from the pump and remove the 6 scre 
holding the end cover to the pump. 

2. 	 Unscrew the iIripel.ler .. from the shaft counterclockwise when f 
the impeller . . 

3. 	 Remove the pump body by unscrewing the single capscrew tha 
clamps the pump body to the pedestal. 

4. 	 Remove the retaining ring and drive the bearing assembly out 
pedestal. 

5. 	 To remove the water seal, drive it out of the pump body. 

Replace the worn components. When replaCing the water seal, ch 
the wear plate pressed into the impeller and replace it if necessar 
To assemble the pump, reverse the disassembly procedure. 

3. 1. 4. 6 Thermostats and Expansion Tank. - On the :MJA and 1iJ 
expansion tank serves as the thermostat housing. On the :MJC, it 
the thermostat for the front 2 cylinders. 

To remove the expansion tank, remove the 2 capscrews extending 
through the tank. For thermostat testing and repair, see Sect 3,1 
~Wben reinstalling the tank, be sure all connections are tIght. 

Check the expansion tank fill cap. This is a pressurized cap, desi 
to hold 12-15 psLThe correct cap, good gaskets and smooth gas 
surfaces are essential to prevent loss of water. 
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Ma,intenance. - Maintain the closed water system the same as 
otive radiator cooling system. Clean and flush it once a year 
.n anti-freeze if there is danger of freezing. 
e expansion tank (closed water system). 

Use a rust inhib­

1 water system, check periodically for air 
~ar or damage, and restricted lines. 

rubber im­

water side of the heat exchanger is protected from corrosion 
pencil mounted On a pipe plug in one end of the heat exchanger. 

tle pencil at least every 2 months and replace if deteriorated to 
1/2 origiJ.lal size, Fig 3. 1. G. 

~/i" ·1 

~1~1 
.2 CYLINDER MODELS 

1--1" 

~iI I {" 
... CYLINDER MODELS 

ACTUALSIZE-REPLACE 
WHEN DETERIORATED TO 
ONE HALF OF ORIGINAL 
SIZE. 

1. F - DRAINING HEAT FIG 3. L G - ZINC PENCILS 
EXCHANGER 

Cleaning. - Clean and flush the cooling system at least once a 
more often if conditions warrant. To clean the closed water 
drain and refill with radiator cleaner. When chemical clean"; 
npleted, accordi,ng to the cleaner manufacturer's instructions, 
cooling system to wash out deposits loosened by the chemical 

engine water jacket as' discussed in Sect 3 . 1. 1.2, except that 
:rom engine water jacket to heat exchanger should be removed 
liter outlet. Flush both closed water side and raw water side 
.t exchanger. Remove the rubber impeller pump cover to flush 
'ater side. Also flush the water cooled exhaust manifold. When 
s completed, check the system thoroughly for leaks uncovered 
'aninf, ,operations. 

For disassembly and repair of 
the timing gear and switch op­
erating mechanism, see Sect. 
3.3. 

6. 3 . 1.4 starting Solenoid 
(#307B40). - This solenoid 
is the same as that described 
in Sect. 6. 2. 1. 1. 

6. 3.2 BATTERY CHARGING 
CIRCUIT. - This circuit in­
cludes the adjustable charge 
resistor, j:ectifier, and am­
meter. It converts ac current 

CENTRIFUGAL 
SWITCH 

BREAKER POINTS 
Set gap at 

.020" 

supplied by the generator FIG 6. E - ADJUSTING CENTRIFUGAL 
charging winding to dc and de­ SWITCH GAP 
livers it through the ammeter 
to the battery. The normal 
charge rate is about 2 amps and the maximum 5 amps. If any current 
drawing accessories such as electric fuel pumps are installed, their 
current draw must be subtracted from the maximum battery charging 
current and also for the charge rate registered on the plant ammeter. 
To adjust the charge rate, move the tap on the adjustable resistor in 
the generator air outlet. 

WARNING: 	 Connecting battery with the wrong polarity will damage the 
charging circuit within a minute or two. If the adjustable 
charge resistor is eliminated or shorted, both the circuit 
and the generator charging winding will be damaged in a 
few seconds of operation. 

For information about the generator charging Winding, see Sect 4.3.4.1. 

6.3.2.1 Rectifier (#305-235).- The 
rectifier 'converts the aC,producedby 
the generator charging winding to dc 
and also acts asa reverse current 
relay. Incorrect battery polarity can 

.',t. 	 destroy the rectifier. If the battery 
polarity is to be changed, reverse 
the battery polarity reconnection 
block in the control box. 

NOTE: 	 If you aren't sure which bat­
tery polarity to uSe, check 
this block before connecting 
the batteries. 

TO REVERSE DISCONNECT 
WIRES FROM TERMINALS, TURN 
THIS BLOCK BOTTOM SIDE UP 
AND RECONNECT WIRES. 

FIG 6. F - POLARITY. RECONNEC­
TION BLOCK - IN CONTROL BOX 
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Test the rectifier with an ohmmeter or 12 volt test lamp. If it is oper­
ating correctly, resistance will be very high in one direction and low in 
other direction. 

6.3.2.2 Adjustable Resistor. - This resistor is located in the genera­
tor blower outlet and has a total resistance of 2 ohms. It includes both 
a fixed section and an adjustable section. The fixed section determines 
the maximum charging current and must always be in the circuit to pro­
tect the components. 

6.3.3 AUTOMATIC EMERGENCY STOPPING. - There are 2 parts to 

the emergency automatic stopping system, a high temperature cut-off 

switch and an optional low oil pressure cut-off circuit. 


NOTE: 	 When the generating plant is used with Load Tr~nsfer or Auto­

matic Demand Control, and one of the emergency stopping de­

vices operates, the plant will stop, and then crank until the 

control's cranking limite~ operates. 


6.2.3.1 High Water Temperature Cut.:;OJf: SWitch. - This switch, located 
on the rear of the cylinder heaCl1 is in,the!!Sllition circuit. Normally 
closed, it opens at 2000 F± 50, breakingthe ignition circuit and stopping 
the engine. The switch closes again atl600 F :!:70 . 

. 	 ! . 

"':0 

6.3.3.2 Low Oil Pressure Circuit (opponi:ll). - This system. includes 
a non-adjustable low oil pressure swifch, emergency relay, and a 1 
ohm - 10 watt resistor in series with the emergency relay. It functions 
to shut the plant down if oil pressure falls below 14 psi, and prevents 
it from restarting until the operator pushes the reset button on the con­
trol box. 

NOTE: 	 The low oil pressure circuit is designed to shut down the plant· 
if oil pressure is not sensed by the low oil pressure switch 
within 15 seconds after the centrifugal switch has closed.. If 
the plant automatically shuts down, determine and correct the 
cause and then restart by pushing the reset button on the emer­
gency relay. The reset button will not reset until it has cooled 
sufficiently. 

6.3.3.3 Low Oil Pressure Switch.- The switch is located on the oil fil~ 
ter adapter plate below the oil filter. It is normallyclosedandopEms 
whenthe pressure builds up or the plant starts. If oil pressure falls 
below 14 pst, the switch closes, energizing the emergency relay. 
To test the switch, check continuity with the plant stopped and running. 

6.3.3.4 Emergency Relay - This relay is a mechanical type switch 
which is opened when the oil pressure switch senses low pressure and 
closes. When the circuit is closed, 12 volts is impressed upon a heat-

COOLING SYSTEM 


tem, Fig 3.1. E. The closed water system continuously recircula" 
water through the engine water jacket, expansion tank, exhaust man 
centrifugal pump, and one side of the heat exchanger. The raw w~ 
system uses the engine-mounted, rubber-impeller pump to draws 
or city water and circulate it through the heat exchanger, then disc] 
the water. 

CAUTION: 	 When planning to install any brand of heat exchanger 01 

than ONAN approved, or any keel cooler, consult the f 
or an ONAN distributor. To insure an.adequate install 
the engine cooling system must be modified. 

.~ .l 

RAW COOLING WATER 	 ~ ....... WATER IN CLOSED St'STEM 


MODELS 

FROM SOURCE 

HEAT EXCHANGER 

ENGIN!. 
MOUNTED 

PUMP 

RAW COOLING 
WATER fROM 

SOURer 

EXPANSION TANK_ 

___ -+ RAW WATER 

"'-_ .J.\~ ".. CYLINDER BLOCK 
. CONNECTION 

>- -I RAW WATER 

IN CLOSEDSYSTEI 

.. ..( EARLY) 
CENTRIFUGAL PUMP 

FIG 3.1. E .:. PICTORIALMJC HEAT EXCHANGER COOLING SYS' 
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NSTALL THIS SEAL WITH LIP 
TOWARD IMPELLER-

TANG ON WEAR PLATE 
MUST FIT INTO INDEN­
TATION IN CAM--

IMPELLER 
. SHAFT 

ERMATEX 
THESE 

.o"70R 

SURFACES 
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FIG :3 .1. D - RUBBER IMPELLER WATER PUMP. 

)sen the set screw on the side of the pump 3 or 4 turns and tap 

ightly to free the cam from the pump body. Lilt out the cam 

I wear plate. 

vethe'2 waterseals out from the drive end of the pump. NOTE: 

nove these only il they are to be replaced~ 


;air. - Most water pump:fa.ilu.re IS caused by the rubber impel­

the impeller fails, check for pock marks on its end surfaces. 

tre a sign of air in the cooling system (Sect 3.1. 2) which re­

ump lubrication and causes overheating. 


Lm, wearplate. or end cover show excessive wear,replace them. 
1mp leaks water along its shaft, replace the water seals. 

embly. - Before beginning assembly, clean all old permMex 
~ inside surfaces of the pump body and from the cam and wear 

tall both seals in the body with lips pointing in opposite directions. 


'p the wear plate in the body with tanged side 'out. 


'matex top surface and back face of cam and install with cam 

ew. Permatex the screw threads and line up the hole in the cam 

1 the tang on the wear plate. 


:all the shift and impeller assembly. 


:a11 the gasket and end cover with screws. 


lEA T EXCHANGER COOLING (Optional) 

eat Exchanger COOling is available either factory installedbr as 
customer installation. Acompleted. heat exchanger installatlol]. 

, 2 water systems, the closed water system and raw water sys­

'- '\".I .J.." .L -1. \, ,",..LJ 1t.).L i.J .... ..t...I J.1'.;.L ... <10 f 

ing element on the relay, a solder connection holding the spring loaded 
contacts is broken, and the contacts separate to open the circuit. The 
open circuit breaks the flow of current to the ignition system, stopping 
the engine. The relay may be checked for proper operation by connecting 
12 volts across the terminals connecting the two ends of the heaUngele­
ment. 

CAUTION: 	 The heating element will red hot when it is exposed to 
12 volts. EXercise caution when performing this check. If 
the reset button does not pop out, remove and replace the re­
lay. 

6. 3~ 5 Resistor (1 ohm - 10 watt). - This resistor is placed in series 
with the emergency relay to delay automatic opening of the relay 15 

~',;' seconds after the closing of the low oil pressure switch. This aids in 
preventing false stops due to an oil filter change or slow oil circulation 
in the system. 

7. ASSEMBLY TORQUES 
The assembly torques given here will 
assure proper tightness with out dan­
ger of stripping threads. If a torque ; RECESS
wrench isn't available, estimate the1­ YUNDER HEAD 
degree of tightness necessary for 

the stud, nut, or screw. Be careful 

not to strip threads. Vse reasonable 


Ie 	 force only and a wrench of normal 
length. A749 

Specially designed Place Bolts (Fig FIG 7.A _ PLACE BOLT 
7.A) don't require a lockwasher or 
gasket. Don't attempt to use a lock-
washer with these bolts, it will defeat their purpose. Check aU studs, 
nuts and screws often and tighten as needed to keep them from working 
loose. 

http:pump:fa.ilu.re
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TORQUE SPECIFICATIONS (lb. ft.) 

Center Main Bolt (MJe) 97 -102 
Connecting Rod Bolt 27 -29 
Cover-Rocker Box 8-10 
Cylinder Head Bolt 44-46 
Exhaust Manifold Nuts 13 -15 
Flywheel Mounting Screw 65-70 
Hub to Flywheel Nuts (MJC) 17 -21 
Fuel Pump Mounting Screws 15-20 
Gear Case Cover 15-20 
Intake Manifold (MJC) 13-15 
Oil Base Mounting Screws (MJB and MJC) 45-50 
Oil Base Mounting Screws (MJA) 32-38 
Oil Bath Air Cleaner Bracket (Optional) 5-6 
Oil Filter Hand Tight -1/4 to 1/2 Turn 
Oil Pump Mounting Screws 15-20 
Rear Bearing Plate 40-45 
Rocker Arm Nut 4-10* 
Rocker Arm Stud 30-35 
Spark Plug 25-30 
Thru-Rotor-Stud Nut 

Revolving Armature 30-40 
Revolving Field 5Q-60 

* - This torque is due to friction between the tlireads only and locks the 
nuts in place. The rocker arm nuts adjusfvalve lash. 

8. 	SPECIAL TOOLS 

These tools are available from ONAN to aid service and repair work. 

Crankshaft Gear Pulling Ring 420A248 
Driver, Front Camshaft Bearing 420A252 
Driver, Rear Camshaft Bearing 420A251 
Driver, Center Camshaft Bearing (MJC ONLY) 420B254 
Driver, Main Bearing Front and Rear . 420B269 
Driver, Valve Seat 420B270 
Oil Seal Guide and Driver 420B250 
Valve Seat Remover 420B272 

Replacement Bits for 420B272 420B274 
Wrench, Oil Filter ­

(For Purolator full flow filter) 420P268 
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given in the engine data section, Sect 3. If water flow is bel 
minimum, check pump operation and inspect the passages an 
water lines for clogging. 

2. 	 Air leaks are an important cause of premature impeller fail 
To test for air in the cooling system, run the engine, insert 
cooling system outlet into a tank of water and watch for bubb 
If bubbles appear, inspect the cooling system thoroughly to f 
source. 

3.1. 3 REPAIR g g 
Whenever making repairs on the 
cooling system, tighten all connec­
tions thoroughly. Permatex or 
use thread sealing compound on 
all threaded connections. This is 
especially important because of 
the damage air can cause. 

All water lines should be 1/2" 
inside diameter or larger. Long 
runs of pipe or hose need larger 
inside diameter to redhce resis­
tance. Remember, the final test 
is always correct water flow. 

3.1. 3.1 Thermostat. - A thermo­
stat is located on the right side 
of each cylinder head, connected FIG 3.1. C - THERMOSTAT RE 
by tubing to the water cooled 
manifold. If the thermostat is damaged by corrosion or other ca 
replace it. 

Q 

III 

Check the thermostat opening and closing with a thermometer in 
bath. The thermostat should start to open when the water temper 
reaches 1450 F and be fully open at 1650 F. Lift it out of the wat 
it should close in a short time. If the thermostat doesn't operate 
erly, replace it. 

3.1. 3.2 Water Pump. - The water pump is a positive-displacem 
rubber-impeller type located on the upper left corner of the gear 
This applies to pump having plain-type bearings. 
A. 	 Disassembly 

1. 	 Loosen the pump's end p late screws and remove the end plate 
2. 	 Pull the impeller and shaft out with a pair of pliers. 
3. 	 If fUrther disassembly is necessary, remove the pump from 

€ngine by loosening the 2 capscrews on its mounting base. 
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FIG~.LB - DRAlNING ENGINE COOLINRSYSTEM 

TENANCE 

:ystem maintenance should include periOdic inspection for leaks, 

n of the rubber pump impeller and periodic flushing and clean-

the service chart for inspection and service periOds. 


er impeller, because of continuous flexing, deteriorates with 
must eventually be replaced. If, however, the impeller fails 

irt service (usually under 500 hours) check for possible defects 
.3.2). 

n clean can the cooling system do its work well. Scale slows 
t absorption and restricts water flow. Flush the system at 
e a year and more ofteni! operation indicates clogged passages 
,eating.. To flush the engine, remove the thermostat, Fig 
nd the water pump cover. Restrict the pump opening partially 
tinder block fills with water. Attach the flushing gun nozzle to 
ostat opening and fill the block with water, then apply air pres­

,epeat the process until water cOming from the block is clean. 

STING 
\' 

j'ng system can be tested for 2 abnormal conditions: (1) insuf­
e!;er flow and (2) air leaks. 

,easure water flOW, install a tank of kl"1v\'vn quantity at the 
r outlet. Run the engine until the thermostat opens and then 
sure the length of time necessary tofm the tank:. From this 
in the flow in gallons per minute (GPM). Minimum values are 

9. lADLI: ur '-LI:AKA"'-I:~ 
All values in inches unless otherwise specified. 

CAMSHAFT . 

Bearing Journal Diameter, Front. ....... - ..... . 

Bearing Journal Diameter, Rear .... " ........ . 

Bearing Journal Diameter, Center (MJ'C ONLY) .. 

Bearing Clearance Limit ..................... . 

End Play, Camshaft ......................... . 

Cam Tappet Diameter ....................... . 

Cam Tappet Hole Diameter ................... . 


CONNECTING ROm 
Large Bearing Bore Diameter ................. . 
S.lDall Bushing Bore Diameter (without bushing) .. 
Piston Pin Bushing Inside Diameter (bushing reamed) 
Distance Ctr. Large Bearing Bore to Small 

Bushing Bore ............................... . 
Clearance, Large Bearing to Crankshaft ...... ,. 

CYLINDER 
Cylinder Bore ............................•... 

Cylinder Diameter Limits (honed) ............. . 


CRANKSHAFT 
Main.Bearing Journal Diameter (MJA, MJB)..... . 
Crankshaft Main Bearing Clearance (MJA, MJE) .. 
Main Bearing Journal Diameter CMJC)" ......... . 
Crankshaft Main Bearing Clearance(:M.JC) ...... . 
Connecting Rod Journal Diameter ...... .'...... . 
Connecting Rod Bearing Clearance ............ . 
End Play, Crankshaft .•....................... 

PISTON 
Piston Clearance to Cylinder Wall (3/8" down 

from oil ring) . . . . . . . . . . . • . . . . . . . . . . . . . . . . .. . 
RingGroove Width, Top ..................... . 
Ring Groove Width, 2nd •..................... 
Ring Grooye Width, 3rd ..................... . 

PISTON PIN 
Length ..................................... . 

Diameter ................................... . 

Piston Clearance ............................ . 

Connecting Rod Bushing Clearance ............ . 


...... ., 

2.2500 - 2.2505 
1. 1875 - 1.1880 
1. 2580 - 1. 2582 

· 0012 - . 0037 
.007 - .039 
.747.5 - . '7480 
.7505 - .7515 

2.1871 - 2.1876 
1. 044 - 1. 045 

.9903 - .9906 

5.998 - 6~ 002 
.001- .003 

3-1/4 
3.2495 - 3.2505 

2.2440 - 2.2445 
.0014 - .0049 

2.2430 -2.2435 
.0024 - . 0049 

2. 0600 - 2. 0605 
.001 - .003 
..010 - .015 

.0012 - .0032 

.096 - .097 

.0955 - .0965 

.1880 - .1895 

2.738 - 2.753 
· 9899 - .9901 

Thumb Push Fit 
· 0002 - . 0007 

http:Clearance(:M.JC
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All values in inches unless otherwise specified. 

PISTON RINGS 
Ring Type 

Top .................................... . 
2nd .................................... . 
3rd .................................... . 

Ring Width 
Top ....... " ........................... . 
2nd .................................... . 
3rd .................................... . 

Piston Ring End Gap " ....................... . 


STARTING MOTOR 
Rotation .................................... . 
Pinion Clearance to Pinion Stop (solenoid plunger 

bottomed) .................... " ............ . 
Pinion Rest Position - Distance from Pinion 

Housing Mounting Face to Outer Edge of Pinion. 
Armature End Play .......................... . 
Test Specifications 

No Load ............................... . 


Stall Torque ...... ,.* ........... ~ ••• " ......... . 


Brush Spring Tension ........................ . 


VALVE, INTAKE 

Stem Diameter .............................. .. 


, Clearance in Guide ........... ; .............. . 

Seat Angle .................................. . 

Valve Clearance (MJA) ............. , ... , ..... . 

Valve Clearance (MJB) ....................... , . 

Valve Clearance (MJC) ....................... . 


VALVE, EXHAUST (stellite faced) 

Stem Diameter .. , ........................... . 

Clearance in Guide .......•................... 

Seat Angle ....•.......•...................... 

Valve Clearance (MJA) ....................... . 

Valve Clearance (MJB) ....................... . 

Valve Clearance (MJC) ...... ; ......... ; , ..... . 


VALVE GUIDE 

Length , .................................... . 

Outside Diameter ........................... . 

Cylinder Block Bore Diameter ..........•...... 

Inside Diameter (after reaming) Exhaust .. ', .... . 


Intake ......... . 


Compression 

Compression 

Oil Control 


.0925 - .0935 


.0930 - .0935 


.1860 -. 1865 


.010 - .020 


Counterclockwise 

.07 - .12 

1-9/32 - 1-15/32 

.005 - .030 


10 Volts - 80 Amps 
5000 RPM Min. 
4 Volts - 420 Amps 
7.8 lb. ft. Min. 

32 - 40 ounces 

with new brushes 


.3405 -	 .3415 

.001 - .003 
450 

.019 
See Fig 3. 7. B 
.015 

.3405 - .3415 


.0025 - .0045 

450 

.023 
See Fig 3.7.B 
.020 

1-25/32 
.4690 - .4695 
.467 - .468 
.344 - .345 
.342 - .343 

3.1 Cooling System· 


The COOling system on the MJA, MJB and MJC generating plants 
liquid coolant, pressure Circulating, open type system that uses: 
coolant (city water, sea water ... ) . 

NOTE: 	 Factory installed heat exchangers for a closed type syste 
available as an optional feature and are discussed separa 
Sect 3.1.4. 

In a raw water cooling system, water enters the pump located on 
front left side of the engine. The pump delivers the water to the 
of the cylinder jacket and it flows up the jacket and out an openin~ 
cylinder head controlled by the thermostat. For engine warm-up 
the thermostat is closed, a by-pass from the cylinder block entr~ 
the thermostat cover allows water flow. In addition, a notch in t 
thermostat allows SOme water flow through the cylinder jacket an 
heads. From the thermostat, water passes through the water COl 
exhaust manifold (except onMJA) and out of the engine COOling sy 

CYLINDER 
HEAD~ 

A684-J 

FIG 3.1. A - CROSS SECTION, MJB COOLING SYSTEM 
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E.-SHOOTING CHART 1, THE. ENGINE (C ont. ) All values in inches unless otherwise specified. 

• E POSSIBLE CAUSE REMEDY 

pressure See Trouble-Shooting Chart 
6 

ug fouled 
periods of 
gasoline 
n 

Wrong spark plug gap. Clean spark plugs and 
set at 0.025" 

lctuations 
reet speed 

See Trouble-8hooting Chart 
5 and Sect 3. 4. 

L.ll 

EXHAUST VALVE SEATS (stellite) 

Valve Seat Bore Diameter (standard) ........... . 1. 361 - 1. 362 

Seat Outside Diameter ............... , ... , .... . 1. 364 - 1. 365 

Seat Width ....................... ·, ........... . 3/64 - 1/16 

Seat Angle ................................... . 450 


Available Oversizes........................... . .002 .005 .010 

.025 

VALVE SPRINGS 

Free Length..... '.' " .......................... . 1-7/8 

Length, Valve Closed ............... ; ........ . 1. 528 

Load, Valve Closed ................... ; ...... . 45 - 49 lbs 

Length, Valve Open. " .... , .................. . 1.214 

Load, Valve Open ............................ . 83 - 93 Ibs 


10. WIRING DI·AGRAMS 
The wiring diagrams on the following pages are typical and apply only to 

standard MJ series generating plants. Wiring diagrams for special 

models are available on request from the factory; send the plant spec. 

and serial numbers with the request. 

For revolving field plants, select the generator wiring diagram accord­

ingto the. model, phase, and number of. output wires. Select the Magne­

citer wiring diagram from the Magneciter model number on the plant" 

nameplate. ' 

For revolving armature plants, select the generator wiring diagram 

with the proper phase and number of outpuFwlres:-­
Control wiring diagrams show the standard control circuit in schematic 


. without the optional low oil pressure circuit. -There are special con­
trol diagrams with the optional low oil pressure circuit.-·-- ­

WIRING DIAGRAM LIST 	 PAGE 

,'" 	 3MJA and 5MJB to Spec F Generator). . . .. • . . . . . . . . . .• 132 
4MJA Generator. .• . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. . . 133 
705MJB and MJC Generator. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 134 
4MJA Control (With Low Oil Pressure Circuit) . • . . . . . . . . . . . . . 135 
3MJA Control (No Low Oil Pressure Circuit) ................ 136 
3MJA Control (With Low Oil Pressure Circuit ............. " 137 
5MJB Control (No Low Oil Pressure Circuit) Begin Spec F. • . . • 138 
5MJB Control (No Low Oil Pressure Circuit) Prior to Spec F.. 139 
5MJBControl (With Low Oil Pressure Circuit) Begin Spec F .. 140 
705MJB Control (No Low Oil Pressure Circuit) .............. 141 
705MJB Control (With Low Oil PresSure Circuit) ............ 142 
MJC Control (No Low Oil Pressure Circuit) .•. . .. . .. . . .. . . .. 143 
MJC Control (With Low Oil Pressure Circuit) ..............• 144 
04SX1N1A Exciter ........ , .....•................... , . . . . .• 145 
04SXIN1B and 06SXINlB Exciter. . • . . . . . . .. . . . . . . . . . . . . . . .. 146 
02SX1NIA Exciter ...............................•. , .... " 147 
4MJA Control (No Low Oil Pressure Circuit ................ 148 
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GENERATOR WIRING DIAGRAMS 
&1t](;I$1 

TOS, TO: ,41 
IN CONTROL BOX IN CONTROl. 'BOX 

J 

TO /..o;,\P 

ri hZ''' ., M.t 

A,C. 5UP RING.S 

Revolving Armature 2-wire, Single Phase (5MJB prior to spec F I 3 MJA). 

610CJ81 	 TO $1 TOAI 
INCONTROi.$OX INCONTROt.. BOX 

... MZ, 

TO 

SI .. Ma 


El'P­	 1-01\0~ 

~ ~ 


. "" IJ.. 	 ,.,1"11!zI/} 	 :f~2;"~ I MfP. COMP'S, 

Revolving Armature 3-wire, Single Phase (5MJB prior to spec F, 3 MJA) 

TO R5 TO AI 
IN CONTROL BoX IN CONTR()L Sox. 

I 	 • Ml 

TO 

'. .... LOAD 

\-~ h'lt .•.... ". '. MI 

• 

1"-:":::-----------------.,..;.:M 2. 

TROUBLE .;.SHOOTINGCHAR T 

TROUBLE-SHOOTING CHART 1, THE ENGfN:E (Cont.) 

.........•... 

.-. REMEDYTROUBLE POSSIBLE CAUSE 

. ' 

Light pounding Loose connecting rod i Replace bearin 
knock bearing. 

Low oil supply. Add oil - chec:k 
cause of low oi 
3.5. 

Oil badly diluted. Replace oil. 

Pinging. sound Carbon in cylinder. Remove carbon,,': 

when engine is 
suddenly or Spark too early. Adjust breaker 
heavily loaded .	Retime spark i 

essary. Sect 3, 
and 3.3.4. 

Wrong spark plug. Install correct 
plug Sect 3.3. 5 

Valve hot. Adjust valve cIt 
Sect 3.7.l. 

Fuel stale or low octane. Use good, fre sl 

Lean fuel mixture. Clean and adju~ 
buretor . Sect: 

Engine hot. Check air circlJ 

Engine overheats Defective ventilating Check ventilato 
(See Sect 3.1.2) system. ducts. 

Defective installation. Inspect cOIl')plel 
lation including 
etc. 

'. .' 1------ ­ . 

Improper lubrication. Check oil syst~.. 
Retime ignitionLate ignition timing. ....• 

Fuel mixture too lean: 
'. 

Adjust carburet 
3.2.\5.

:. 

Generator overloaded. i Inspect electric 
I '­

Revolving Armature 2-wire, Single Phase (51'viJE only, begin spec F) 

'. 

~-+-__-'-..J' ~Z"S1::,~FDCO" o. 



,,-SHOOTING CHART 1, THE. ENGINE (Cont.) 

E 

Heon­
~. no in-
I smoke 

moky ex­
~eessive 
umption, 
[ spark 
h black 
Isible 
Jwer 
Ld 

tallie 
lot bad' 
ppear 
minutes 

ion 

Ietal1iC 

feciaUy 
i engine 
ted~ 

)ound, 
light 

!mock 
load 
sand 
Iping 

ieking 
hengine 
moor 

POSSIBLE CAUSE 

Oil leak from. oil base or 
connections. 

I . 
Leaky crankshaft oil 
seals. 

Fuel mixture too' rich. 

Choke not open. 

! Clogged air. intake. 

I 
Loose crankshaft bear­
ing. 

Low oil supply. 

Oil badly diluted~ 

Valve clearance too 
great. 

Broken valve spring. 

Worn connecting rod. 

bearings. 


I 

Loose piston. 

.I:.;l\>', 

TO CONTROL eOl< 
See Sect 3.2. 4. 

t" 111 MZClean air cleaner, 
Sect 3.2.6. 

lI> MIReplace bearing. 

4MJA Revolving Armature 3-Wire, Sillgle Phase 

S-I: ·M;' TO'
".---------------!Oo-'"M'-3 

1..0.AI).·· 

he"" 

Add'oil. 
REA.t:'tDR':"" 

Replace oil. 

Check valve clearance 
Sect 3. '7.1. 

..,Replace valve spring, 

Replace bearings. 

" 

Check piston clearance. 

£2. 

$.7ABILr..t.'INli. 
Msl$'rOR 

~, -c:a 

~ 

P;..NPIHQ . .RiStSTfiR 

2 
:/~fDSJ::r;1 

!1 

GENERAT.OR WIRING DIAGRAMS 
REMEDY 

YO CON TirOL BOX 

Inspect engine, check 
for cloggedefaiJ.kcase 

TO-L.OAQ 

r:-:-:---------------.....M2.
breather. 

fuspect oil seals, Sect 
3.9.2.2 artdSect 3. 9-, 5. 5 0'5: ~.,.
Cheekior clogged 

L-C:SI.:Ii'! /,Icrankcase breather. 
-ARMA:TO:RE: - FlINGS"- ~:.l::"u.-COhUJ; 

Adjust carbUJ;etol' 4MJA Revolving Ar.mature 2-Wlre, Single Pllase 

Sect 3.2.5. 

http:GENERAT.OR
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GENERATOR WIRING DIAGRAMS 

TI 
A£ 

.,ATQI\ 

'='. 
\,-"'::::==-_""';:>:;;1 Er. 

,;..........114. 
c:,.~ W..."I....
,.' 

It 

rZ. 
7j 
~ 

TO TG~M 7. CONTROL 
80)( TGt;:MIIW1L lILOC/( 

1- J"I!i.U!'~f~lf~' - ---I 
I A'/;,~OA~ U"Ii'Cli"..t I 
1 "HA.... w,"~, I'~"A"" WI~'.".V"H • '''''WeI.T I 

IE:f", . . I "T'-----· I 
~n ,.-~--. I lilT' 

I ~J I ....,. I' €~ '.- 1: - •. I fi'h@'T4" 1 eTi-I17p~';;;-'w;;;:-l ---r·- I 
, Ito.~.~V.LT I II ~~~ ___ Ow I I 

I '~-.!-- I '1J I f,!'b ,. I,
!:r::( __ • _ I I 

Revolving Field (3R) Reconnectible for 120, 240 or 120-240 Volts, Single Phase 

~ F ..; , ,) ~ 1U : 
l~DW!;~ 

~·.s 

CI/I'of/(J/NQ 
WIIU'INQ 

ro TEIlM.?,NOTE When using a 3-wire system (instead of a cONrllOL Pox 
4-wire) unground and insulate wire TO. 161lMINifL PI-f)l!1< 

"""H{VI,I6Q WATT 
flU •. 

;;f;' 
T. 
h 

Revolving Field (4R) 120-20BVolts, Wye Wound, 4-wire, 3 Phase 

1()TIi~ 7CONTII{)/. ~.f 

J"·.l.~.. -"~-firrF~l;lt4"r41... -&i-'i.l,•.". '.'I-i.-.,.-________J 

? OHM.I'O W.iTr 
RESlj'TQR 

1E;?Irt'~ (:1( 

TROUBLE-SHOOTING CHAR'T 


TROUBLE-SHOOTING CHART 1, THE ENGINE (Cont.) 

TROUBLE POSSIBLE CAUSE REMEDY 

Engine misfires Valve lash too tight. Adjust lash, Se( 
at heavy load (cont.) . 

Engine backfires 

,I 

Excess oil con­
sumption, light 
blue smoky 
exhaust 

Defective ignition sys­
tern. 

See Trouble-Sh( 
Chart 4. 

Lean fuel mixture. Adjust carburet 
Sect 3.2.5. 

Clogged fuel screen. C lean, Sect 3. ,2 

Poor fuel. 

Spark too late. 

Change fuel, Se 
: 

.Time ignition .. 

Leaking intake valve. Check compresi 
See Sect 3.7.2. 

Improper firing order 
(JC). 

Inspect ignition 
tributor system 
rect order 1-2-· 

P.oor compression. See Trouble-She 
Chart 8 and Sec1 

Crankcase oil too light 
or diluted. 

Change to corre 
Sect3.5.1. If( 
See Trouble-She 
Chart 6. 

Engine misfiring. See Engine Misf 
this chart. 

Excess oil in crankcase. Drain to full lev 

Engine overheating. See Sect 3. 1. 2 . 

Defective intake valve 
stem oilseal. 

Replace, Sect 3, 

Worn intake valve, guide 
or valve stem. 

Replace, Sect 3 , 

Faulty ignition. See Trouble-She 
Chart 4. 

Revolving Field (5DR) 120-240 Volts, Delta Wound, 4-wire, 3 Phase 

http:Ito.~.~V.LT
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(With low oil pressure 
Betift S,.,SE-'SHOOTlNG CHART 1, THE ENGINE (ConL) 

:"'E 

;ine 
Cont. ) 

I POSSIBLECAUSE 
II Poor fuel. 

Poor compression. 

REMEDY 

Change fuel, Sect 3.2.I. 

Check compression, 
Sect 3. 7.2 and Trouble - . 
Shooting Chart 8.. 

Defective ignition (engine 
not firing on .allcyUnders). 

See Trouble-Shooting 
Chart 4. 

Incorrect tgnition timing. See Trouble-Shooting 
Chart 4. 

Improper choke operation. See Sect 3.2.4. 

Heavy carbon deposits in 
cylinders. 

I Clean cylinders, See 
Sect 3. 2.I. 

F'aulty carburetion. See Trouble..,Shooting 
Chart 3. 

nisses 
load 

Spark plug gaps too 
narrow. 

Set at .025. 

Intake air leak. Inspect intake manifold 
and carburetor . 

Faulty ignition system. See Trouble-Shooting 
Chart 4. 

Uneven compression. See Sect 3.7.2. 

Spark plugs defective. 
I·· 

Clogged carburetor idle 
jet. 

See Sect 3.3.5. 

Clean carburetor . 

Defectivehlgh tension 
cable. 

Inspect and replace if 
necessary. 

nisfires 
load 

Sparkplug gap too wide. 

Clogged carburetor. 

..•. 
Adjust to .025. 

Clean carburetor, Sect 
3.~. 5. 

Ciogged fuel screen. Glean, Sect 3 .2.2. 

-I 

0< 
"'0-' 
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MJA CONTROL WIRING DIAGRAM 
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TROUBLE -SHOOTING CHART 

TROUBLE-SHOOTING CHART 1, THE ENGINE (Cont.) 

TROUBLE POSSIBLE CAUSE I REJIIlEDY 

Engine misses 
and backfire s but 
fails to start 

I 

Engine races (stop 
engine immediately 
by pushing throttle 
lever) 

Engine stops 
unexpectedly 

Clean air cleaneRestricted air intake.Low engine 

lPower Check back presHigh exhaust back pres-
Sect. 3.2 ..7.sure. 

Water in gasoline. I Change fuel. 

i 
Inspect all gaskJ 

manifold. 
Air leaks around intake 

manifold. 


Improper firing order (JC). 
Inspect ignition 
distributor sysb 

Ignition timing incorrect. I Retime ignition. 

Moisture on breaker points Clean distributo 

Too much fuel caused by: 
Disconnected governor 
mechanism. 

Defective governor. 

Incorrect governor 
adjustment . 

Emergency shutdown
Icircuit operated. 

Check low oilpr 
and high air tern 
ature switches, 

Vapor lock in fuel line, 
fuel pump Or carburetor. 

Allow engine to 
check for possil:: 
heating, Sect 3. 

Defective ignition. See Trouble-She 
Chart 4. 

Lack of fuel. Refill tank. 

Internal seizure. To test, crank b 
disassembleanc 

Excessive crankcase 
pressure, caused by 
clogged breather. 

Remove and cle~ 
breather. 

See Sect 3.4 ane 
Trouble-Shootin 
5 
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!LE-SHOOTING CHART 1. THE ENGINE (Cont.) 

~LE POSSIBLE CAUSE REMEDY 
Fuel system faulty (Cont.) 

cranks but No gasoline at carbure-' See Trouble-Shooting 
,tart (Cont.) tor. Chart 3. 

Defective fuel pump. 

Ignition system faulty. See Trouble -Shooting 
Chart 4. 

Carburetor choked too . Cbeck choke adjust-

much. 
 ment Sect 3 . 2 . 4. 

." 
Air intake restricted. Clean air cleaner 

Sect 3.2 ..6. 

Exhaust system clogged. See Sect 3.2.7. 

i 

Poor compression. See Trouble-Shooting 
Chart 8 and Sect 3.7.2 

Poor fuel. Change fuel. 

~ Wrong timing. Retime. 

Engine flooded. Correct operating pro­
! cedures or adjust 

choke. 

hard to Restricted air intake. Clean air cleaner 
Sect 3.2.6. 

Poor fuel. Change fuel. 

Defective ignition sys­
tem. 


Incorrect timing. 


Defective fuel pump. 


Poor compression. 

See Trouble-Shooting 
Chart 4. 

Repair or replace fuel. 
.pump - For tests see 
Sect 3.2.3.1. 

See Trouble-Shooting 
Chart 8 and Sect 3.7.2 
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TROUBLE~SHOOTING CHART5MJB CONTROL WIRING DIAGRAM 
(No low oil.pressure circuit *) 
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TROUBLE-SHOOTING CHART 1, THE ENGINE 


TROUBLE 

Engine will not 
crank 

Engine cranks 
too slowly 

Engine cranks but 
won't start 

Water in fuel. Replace fuel. 

POSSIBLE CAUSE REMEI 

Battery discharged. See Troubh:i -She 
Chart 7. 

Control circuit defective . See Sect 6. 

Internal seizure. 

f--. 

i Engine oil too heavy for 
I operation in low temper­

ature . 

Disassemble enl 
and repair. 

See Sect 3.5.1 f 
recommendatior 

Defective connections be­
tween battery and starter. 

See Sect 3.6.2. 

REVOLVING ARMATURE 
GENERATOR (Exciter 
Cranked) 

Poor brush contact on 
generator. 

See Sect 5. 

'SEPARATE STARTING 
MOTOR MODELS 

Starting motor de­
fective. 

See Trouble -She 
Chart 7. 

Oil in crankcase too 
heavy for low temper­
ature. 

See Sect 3.5.1 f 
recommendation 

Discharged battery. See Trouble-She 
Chart 7 . 

Corroded battery con­
necti)ns or defective 
battery cable. 

See Sect 3.6.2. 

Fuel system faulty. 
No fuel in tank., Refill tank.• 

Filter screen clogged. Clean filter Sect 
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H'EEN;G'IN'E 


lerating.plants in this manual use a 4-stroke cycle, vertical in~line, valve in head, 
gnition, gasoline Jueledengirtewith a cooling system of the pressureclrculating liquid 
t~·pe. 

ases, the speed is governor contrOlled at leOO rpm for .00 cps output generating· plants. 

~o, ·and four.cylindergeneraUng plant!; are inCluded in the same manual because of the 
jmilanly between them, Unl~ss otherwise specified, aPinstructionsand procedures 
Jane, Iwo, and fourcylinder·engines. 

AU dimensions, clearances, -and wear limits are included in Sect 9. 

ENGINEI),AIA 


Model .Series MJA 15MJ8 
2 

:ement (cubic inch) .......... , .... . 
1,,·cylinders (vertical in-line) ....... . 

.60 
,1' bore ......................... . 

30 
3-1/4 3-1/4 

Stroke .......................... . 3~5/S3-5/8 
1800 

ession ratio 0.5-10 1 iorgasoline 
yes 

1800'01'60 cycle) ..................... . 

yes
1·.~~~~~i.i~;; (PiP~'upp~ci)' : : : : : : : : : : 1-1/4 
faced exhaust valve (5) ........•... 

1-1/4 
yes 

'otators on intake and exhaust ..... . 
yes 

yes 
ting· rod bearings aretri-metal 
ceable .. . .................•..... 

yes 

yes 
earings ·are leaded'bronze;'precision 
Or replacement (quantity used) ... . 

yes 

2 
yes 

I voltage (ac plant) ............... . 
ignition .. ' ..................... . 


12-v 
1 size "(ac plant): 
Egr'oup 1H . • • . . . . • . . . • .. .." ..•• two in 

series 
two in 

series 
ap/hr, SAE 20-hr (nominal) . _.. 105 105 
~ by :solenoid shif:. starting .motor ... !no yes. 
~ by excller cranking .. , . , , . . . . . . . . no •• 
ugalStart-DisconnectSwitch •...... I not 

yes 
not 

, charge rate amperes (normal) .. ... 2 Z 
5-0-5 

acily in U.S. quarts (refill) .... , ... 2.5 
ammeter scale •.........'. . . . . . . . 5-0-5 


3 
, water ·flow (gallons per minute) .,' 4 4 
~otiledi!"xhaust manl·fold ., ... ".... nO yes 
:nand 'molded"ibration mounts..... yes yes 
lm"il'e-comnlend.ed:powertake ~off :from 
~uHey at any load. .. , .. ,:".,... 2 hp 2.hp 
take-oll limit at rated load ..... ;.. 1/2 hp .1 hp 
mperaturecut~ofJ: .... , ,., . , . , , . '. y€S ,yes, 
u.ft. per min. oLair required.. ... 84 77 
tor 'coolingair(CFM at 1800 rpm) ,.[7.5 60 
aion air.(CFMat 1800 ,rpm) .. , . , , ,. .9 17 
aner - Harne arrester .. , ... , .... , . dry dry 
em gasolme fuel ... ,..... _.'., .. ', elec: elec­

tric tric 
e Juellift(maximumfeet) ' ... , .... S f 

'705 
MJB 110MJCi15MJC 

2 
60 
3-1/4 
3-5/8 
ISDO 

4 
120 
3-1/4 
3-5/8 
1800 

4 
120 
3-1/4 
3-5/8 
1800 

/4 
yes 
1-1/2 

·yes 
1-1/2 

yes yes yes 
yes yes yes 

yes yes yes 

2 3 3 
eyes 
:12-v 

yes 
12-v 

-yes 
12-v 

two in 
.series 

105 
yes 

two in 
series 

105 
yes 

two in 
series 

105 
yes 

no no no 
yes 
2 
5-0-5 
3 
4 

yes 
'2 
5-0-5 
1\ 
4 

yes 
2 
l:i-0-5 
.6 
4 

yes yes yes 
yes yes .yes 

2 hp 
1 hp 

.yes 
197 
180 
17 
dry 
elec­
tric 
8 

2hp 
2hp 
yes 
155 
120 
35 
dry 
elec­
tric 
8 

2 hp 
2hp 
yes 
,155 
120 
35 
dry 
elec­
tric 
8 

,Centrifugal.switch is used with safet:Y cut-off but. not fOTstart-disconnect . 

. Plus 1/2.qI.Ul.rtfor new·Iilter. 
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2. PERIODIC SERVICE CHART 

Use the following chart as a guide to servicing requirements. R 
ber, neglect of routine servicing could cause plant failure when: 
urgently needed. 

The chart is based on units operating under favorable conditions 
per installation, recommended fuel and oil normal load.. , If the 
ing conditions are unfavorable, adjust the service periods accorl 

PERIODIC SERVICE CHART 

SERVICE AFTER EACH CYCLE OF INDICATED 
THESE HOLlRS 

ITEMS ~ 100 200 500 1000 5000 S 

Inspect Plant Generally x 
Check Fuel Supply x 
~9il Le\::.e:,L x 

x~~_an Governor Linkaa€ 
Service Air Cleaner (Silencer) xt 
Chane.e Crankcase Oil. * x 
Clean Crankcase Breather x 
Clean and Adjust Spark Plurrs . x 
Check Breaker Points x 

----­ ~-~. 

Check Battery Electrolyte 
Level x 

Emptv Fuel Sediment Bowl x 
Check Valve Clearll1lce • x 
Inspect Generator Brushes ! 

x 
--­ -

Inspect Water Pump Impeller 
(Neoprene) ...._-­ -----­

x 
Clean Build-up Relay Contact 

(02SX J\.'laJilleciter Only) x '- ­
Replace Oil Filter ~ x 
Clean Carburetor x 
Clean Rocker Box Oil Line 

Holes x 
Clean Combustion Chamber x 

~ ... 

Grind Valves x 
Clean Generating Plant x 
Complete Reconditioning I x· 

-
t 	 Service more often under extreme dust conditions. 
* 	 Ii engine is operating in extremely low temperature; for short operating P' 

with highly leaped gasoline; or in extremes of dust and dirt, then change 0 
100 hours instead of every 200 hours. . . 

• 	 Change the filter more often if, because of freezing temperatures orextrE 
conditions, the oil becomes so black and dirty the markings on. the level ir 
can't be seen through the oiL . 

• 	 Tighten head bolts and adjust valve clearance after Hrl5tEiO hours on a nell 
overhauled engine. . 
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142 705MJB CONTROL WIRING DIAGRAM 
(With low oil pressure circuit) 
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MJC CONTROL WIlliNG DIAGRAM 
(With low oil pressure circuit) 

~3~J!f",3iI 
': r---,_-_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_ -_-_-_ -_ -_ -_ -_ -_ -_ -::.­

).."1] <>f ~ 
jl 

'I 
. • 

'--~ 
-
~.. 
utt 
~~ 
w"" 

...-­
I 

I 0­

'" ~'" .. ~~ ., 
-",..~ 

I!~ 

I 
1-

" ".. 
.. 

.."'< 
~a: 

~~ 
ITI7f­
I 

I 


~I 
",' 

~ ~,,~,
~I !""CU1. 

~~:t I ~ 
~.!..!'::~.r 

I 
I r-::f=-±-+-----~--·=-~~~~~~i~~:----1~l'; 
I ~ ~ _ 
I ~:~ 'E --­ 1 

...... 1::0 

I ".... I II: 

L "':. L" ~ -,I 	 ;:::;~~ 

.L 
.. 
~ .. ....It " ... 
" 

Il_
Ie! -." J--~!co"
Iq '" a-u ~ 
!II 

--r ~ 
I Iq I ~ 

~l ~ ~ - I ;~~~~~~~ 

~ I ~Ia .. ~ 

I'-~ ~~~~
1-, 

-,';1 ~~:..,:k ""!'~'" 
• i J"'"' ,.. <. ~<:
l-+rol 
l" I ~ 


j ~I 

• I 

~ ~ 
u Co. 

t~ ..$ till ~" 

'oq 
1':.t; 
~«.... 

>- "''" ... .." '" ..,.~ 

it" .... on'" 
~~ ttt01-. ~ .. u 
.. U ~ .. '0 
)-~ t ­~ "to: e,"'''', .. 

.~ .... 
< < :zn w 

~ 

~ 
I 

--·-T ---.., '" 

~ ~.~O~ ~ ~ O·~ ,s' 0:t: ~ 
I I.I.i " \4 ~ \II) 

... ~ ~ WJ <:~!;) 
o • ':') "I{O 

'4l:q:ot .. ~ {..~~~~ I I ~~; l ~t~ : .~~ 
i ;3'1( ~ ~ .,,;z:;)l' l 4(0 ~"" , t-~..!:""'--. ~~"-::.- ..... n"l_IL tj

i~ \ 
... ' 

~~«:~! 4· ~ 
i~~~~ u c< r-- .... ~l 

,. t1. t\-~' 
! t-~: !

I 	 ,---1_ - - - .1 

I ____ c_ ,:. 
," 
,!r

I 	 :~I 	 ~"~ __J f .~ii' to "to. 
~ 	 .., 

,' .... ~Q 0: '" .... __ ~.\,~= ;Ol 
, ,t' .. ~ 
'.. ..~: f! 

;.!! 
..: Q 


r 't W
:~~;:, 	 0 ~ ~ 
I"~ 	 ~ ...........
.J~~.. r:xl..... ;:::!Sk k 
~ ..~ E-t 0 .... (1) (I) 
t .! o~ :>I.!'):t: 112 

~~ I Oea c::: 

SUBJECT 

Oil Control Rings 
Oil Filter 
Oil Grade 
Oil Lines 
Oil Pressure Gauge 
Oil Pump 
Oil Pump Intake Cup 
Oil Seal, Crankshaft Rear 
Oil Seal, Gear Cover 
Oil Seal, Governor Shaft 
Oil Seal, Valve Stem 

i~ 	 Oil System 
Periodic Servicing 
Pistons 

Piston Pin 
Piston Pin Busbing 
Piston Rings 

Place Bolt 
Preventive Maintenance 
Rear Bearing Plate 
Reconnection Block 
Remote Starting 

Revolving Armature 
Revolving Field 

Residual Reset Switch 
Reverse Current Relay 
Revolving Armature Gener­

ator 
Armature 
Ball Bearing 

Brushes 
Commutator 

Field 
Commutator 
Collector Rings 

Resistor (Charge Circuit) 
Resistor (Emergency Circuit) 
Revolving Field Generat.or 

Air Baffle 
Battery Charging Winding 
Brushes 
Bearing 
Exciter 
Rotor 
Collector Rings 

INDEX (CONT) 


SECTION 

-3.8.5 
3.5.6 
3.5.1 
3.5.4 
3.5.5 
3.5.2 
3.5 
3.9.5.5 
3.9 ..2.2 
3.9.2 
3.7.5 
3.5 

2 

3.8.3 
3.8.4 
3.8.6 
3.8.5 

7 

2 

3.9.5 
6.3.2 

6.2 
6:3 
4.3.1.1 
6.2.2.1 

5 
5.3.1 
5.1.2 & 
5.3.5 

. 5.1.1 
5.1.3& 
5.3.3 
5.3.2 
5.1.3 
5.1.3 & 
5.3.4 
6.3.3.2 
6.3.3.5 

4 

4.5.· 

4~3.2.3 
4.2.1 
4.2.2 

:4.2:3 

4.3,2 

4.2.4 & 
4.3.2.4 

SUBJECT 

Stator 
Ring Gear 
Rocker Arm 
Rocker Box Cover 
Rocke.r Box Cover Oil Line 
Run-In Period 
Solenoid Shift Starter 
SP:lrk Plugs 
Start-Disconnect Relay 
Start Ignition Relay 
Starting Motor 
Starting System 
Start Solenoid 

static Exciter (see Magne­
citer) 

Stop Relay 
Thermostat (Coolant) 
Thrust Washer, Camshaft 
Thrust. Washer, Crankshaft 
Valves 

Clearance Adjustment 
Guide 
Push Rods 
Seats 
Spring 
Spring Retainer 

Spring Retainer Lock 

Stem Cap 

Stem Oil Seal 

Tappet 
Water· Pump 

Wrist Pin 
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'IONAftMODI1NUM:BERINO-SYSliM] 
T¥PICAL MODEl: SMJ8.1R/968 

MODEL-SM1B-1R /96B
TiYT+T~ 

SEE NOlE- 1 2 3 4'5 67 

~. 

ntCapacity in Kilowatts -For .Example: 3- 3KW 
30.5 -,3 .. 5KW 
5 -5KW i-' 

ntSeries 

oCycle Electrical Output No. of 
Code Volts Phase Wires 

1 120 1 2 

2 .24'0 .l 2 

3* 120/240 1 3 

4 120/:208 1 3 

5 24'0 3 3. 

5D (delta) 120/240 3 4 


ldded to code designates 50 cycle Le. 1 becomes 51. 

,eof Starting - R - Remote E -Electric M-Manual 

gonal Line - Separates Basic Model from Specification Number 
Letter. 

cification Number - Denotes Custort1~r Re.questedDeviations 
n Standard Model. 

cification Letter - Advanceswith ONANchanges. 
~ 

r.JB --Some models have generators reconnectiblefor either 
''';'' 

e L 2, or 3; these models are designated 3C. 
MJB & MJC - -AllCode 3 models are reconnectible for either 

e.1, ,2, or 3. Se.e the plant operators manual. 

UZSXINIAEXCITER WIRING DIAGRAM 14'L 
Used on 705MJB Spec A and Spec B. 
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148 INTRODUCTION 
, MJA CONTROL WIRING DIAGRAM 

(No low oil pressure circuit)' 

SCiil'l Spec: S 


NO 	 -I t- \t<'" .. 
,~ 	 ~~:t& ~ 
~':' 	 ~:'l:::t!!'~ This manual contains information forproper rna".::< 	 ruGljll')"~~~~I____ ____ ... ;r:,l·pto(jfltn servicing and overhaul of MJA, MJB, and MJ 
.. 'f 	 r----fo:.:o'r---------J~-- ~~I ! electric generating plants. It doesn't include in 

and operation instructions. Unless otherwise stat, 
I 

I 
instructions apply to all standard plants of the MJ I ¥, and MJC series. Some details may not apply tlI modeIs with modification specified by the purchas

I ever, by using the instructions andrecommendatiII r----+-i-----J
I .----1----1 in this manual as a general guide" the MJA, MJB 

generating plant can be properly maintained and111 ~ ~ 
r .. ' 
~q 

~" 


You will, of course, be using this manual prim.
IJ I ~~ reference when servicing MJA, MJB, and MJC 

ing plants. This is what it was designed for. But, 
tion, ONAN recommends that you study the whole 
It will help to acquaint you with the plants you'll 
ingon and save time later on in servicing. 

. If possible, use a parts catalog with the service 
The parts catalog will give you a good picture of a 

i 	 and disassembly and help identify plant component 
the first and most important part of repair work is 
diagnosis of the trouble, trouble-shooting charts 
cluded throughout this manual to aid diagnosis. B 
the variety of engines, generators, and controls 
in this manual, some sections don't apply to aU mo 
a section Qr parav:raph applies only to certain mo( 
is statedat the bf ;inningof the sec,jion. Check thi 

'1": 
I 	

beginning repair., . 

L-__~____ <t IJC Throughout this manual, the f1ywheel end of the en 
o

'" be called the "Front" and the fuelpump'sidedesigri!i 
TI-- D~':i=-- .;,-",---~- "d5 "Left Side" . 	 '.... zL~~oo ~..!J~ 	 ~:;I:.. . 4I o14 <i:1 	 W::::':L,VlW'1,n :ll'> . ~r-_>( 	 ......!j.:l.I..._\~;:..... 1-_______ ' iii :::: 
I ---"' ~ II i~".l}... ~~u;...~_OI,:i <i' 

, .,.... ~ '> .:,!~~<l r.:-~~~ ~;Fw 
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Text Box
If you need help with your old Onan, visit the “Smart Guys” at The Stak. They have many years of experience and they are happy to help. 
http://www.smokstak.com/forum/forumdisplay.php?f=1







