N

i e e E kL LR g
" .

e S P e R S S rarwrwrewro- e e e e

OPERATORS MANUAL
AND PARTS CATALOG

et e e e R -

ELECTRIC GENERATING PLANTS

LKB

-SERIES

1400]3RD AVENUE N E. MINNEAPOLIS. MINNESOTA 55432
; _ A DIVISION OF ONAN CORPORATION

}930-502 R ' . 7A68  Pristed in U.5.A.



Important Safety Precautions

Read and abserve these safety precautions when using
or working on electric generators, engines and related
equipment. Also read and follow the literature provided
with the equipment.

Proper operation and maintenance are critical to perfor-
mance and safety. Electricity, fuel, exhaust, moving parts
and batteries present hazards that can cause severe
personal injury or death.

FUEL, ENGINE OIL, AND FUMES ARE
FLAMMABLE AND TOXIC

Fire, explosion, and personal injury can result from im-
proper practices.

® Used engine oil, and benzene and lead, found in
some gasoline, have been identified by government
agencies as causing cancer or reproductive toxicity.
When checking, draining or adding fuel or oil, do not
ingest, breathe the fumes, or contact gasoline or
used oil.

® Do not fill tanks with engine running. Do not smoke
around the area. Wipe up oil or fuel spills. Do not
leave rags in engine compartment or on equipment.
Keep this and surrounding area clean.

® Inspect fuel system before each operation and peri-
odically while running.

® Equip fuel supply with a positive fuel shutoff.
® Do not store or transport equipment with fuel in tank.

® Keep an ABC-rated fire extinguisher available near
equipment and adjacent areas for use on all types of
fires except alcohol.

® Unless provided with equipment or noted otherwise
in installation manual, fuel lines must be copper or
steel, secured, free of leaks and separated or
shielded from electrical wiring.

® Use approved, non-conductive flexible fuel hose for
fuel connections. Do not use copper tubing as a flex-
ible connection. It will work—harden and break.

EXHAUST GAS IS DEADLY

® Engine exhaust contains carbon monoxide (CO),
an odorless, invisible, poisonous gas. Learn the
symptoms of CO poisoning.

® Never sleep in a vessel, vehicle, or room with a gen-
set or engine running unless the area is equipped
with an operating CO detector with an audible
alarm.

® Each time the engine or genset is started, or at least
every day, thoroughly inspect the exhaust system.
Shut down the unit and repair leaks immediately.

e Warning: Engine exhaust is known to the State of
California to cause cancer, birth defects and other
reproductive harm.

Make sure exhaust is properly ventilated.

® Vessel bilge must have an operating power
exhaust.

® Vehicle exhaust system must extend beyond ve-
hicle perimeter and not near windows, doors or
vents.

® Do not use engine or genset cooling air to heat an
area.

® Do not operate engine/genset in enclosed area
without ample fresh air ventilation.

® Expel exhaust away from enclosed, sheltered, or
occupied areas.

® Make sure exhaust system components are se-
curely fastened and not warped.

MOVING PARTS CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH

® Do not remove any guards or covers with the equip-
ment running.

® Keep hands, clothing, hair, and jewelry away from
moving parts.

® Before performing any maintenance, disconnect
battery (negative [-] cable first) to prevent acciden-
tal starting.

® Make sure fasteners and joints are secure. Tighten
supports and clamps, keep guards in position over
fans, drive belts, etc.

e If adjustments must be made while equipment is
running, use extreme caution around hot manifolds
and moving parts, etc. Wear safety glasses and pro-
tective clothing.

BATTERY GAS IS EXPLOSIVE

® Wear safety glasses and do not smoke while servic-
ing batteries.

® Always disconnect battery negative () lead first
and reconnect it last. Make sure you connect battery
correctly. A direct short across battery terminals can
cause an explosion. Do not smoke while servicing
batteries. Hydrogen gas given off during charging is
explosive.

¢ Do not disconnect or connect battery cables if fuel
vapors are present. Ventilate the area thoroughly.
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DO NOT OPERATE IN FLAMMABLE AND
EXPLOSIVE ENVIRONMENTS

Flammable vapor can be ignited by equipment operation
or cause a diesel engine to overspeed and become diffi-
cult to stop, resulting in possible fire, explosion, severe
personal injury and death. Do not operate diesel equip-
ment where a flammable vapor environment can be
created by fuel spill, leak, etc., unless equipped with
an automatic safety device to block the air intake and
stop the engine.

HOT COOLANT CAN CAUSE SEVERE
PERSONAL INJURY

® Hot coolant is under pressure. Do not loosen the
coolant pressure cap while the engine is hot. Let the
engine cool before opening the pressure cap.

ELECTRICAL SHOCK CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH

® Do not service control panel or engine with unit run-
ning. High voltages are present. Work that must be
done while unit is running should be done only by
qualified service personnel.

® Do not connect the generator set to the public utility
or to any other electrical power system. Electrocu-
tion can occur at a remote site where line or equip-
ment repairs are being made. An approved transfer
switch must be used if more than one power source
is connected.

® Disconnect starting battery (negative [] cable first)
before removing protective shields or touching elec-
trical equipment. Use insulative mats placed on dry
wood platforms. Do not wear jewelry, damp clothing
or allow skin surface to be damp when handling
electrical equipment.

*® Use insulated tools. Do not tamper with interlocks.

® Follow all applicable state and local electrical
codes. Have all electrical installations performed by
a qualified licensed electrician. Tag open switches
to avoid accidental closure.

® With transfer switches, keep cabinet closed and
locked. Only authorized personnel should have
cabinet or operationa] keys. Due to serious shock
hazard from high voltages within cabinet, all service
and adjustments must be performed by an electri-
cian or authorized service representative.

If the cabinet must be opened for any reason:

1. Move genset operation switch or Stop/Auto/
Handcrank switch (whichever applies) to Stop.

2. Disconnect genset batteries (negative [] lead
first).

3. Remove AC power to automatic transfer
switch. If instructions require otherwise, use
extreme caution due to shock hazard.

MEDIUM VOLTAGE GENERATOR SETS
(601V TO 15kV)

® Medium voitage acts differently than low voltage.
Special equipment and training are required to work
on or around medium voltage equipment. Operation
and maintenance must be done only by persons
trained and qualified to work on such devices. Im-
proper use or procedures will result in severe per-
sonal injury or death.

® Do not work on energized equipment. Unauthorized
personnel must not be permitted near energized
equipment. Induced voltage remains even after
equipment is disconnected from the power source.
Plan maintenance with authorized personnel so
equipment can be de-energized and safely
grounded.

GENERAL SAFETY PRECAUTIONS

® Do not work on equipment when mentally or physi-
cally fatigued or after consuming alcohol or drugs.

® Carefully follow all applicable local, state and feder-
al codes.

® Never step on equipment (as when entering or leav-
ing the engine compartment). It can stress and
break unit components, possibly resulting in dan-
gerous operating conditions from leaking fuel, leak-
ing exhaust fumes, etc.

® Keep equipment and area clean. Qil, grease, dirt, or
stowed gear can cause fire or damage equipment
Dy restricting airflow.

® Equipment owners and Operators are solely re-
sponsible for operating equipment safely. Contact
your authorized Onan/Cummins dealer or distribu-
tor for more information.

KEEP THIS DOCUMENT NEAR EQUIPMENT FOR
EASY REFERENCE.
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___INTROD

ﬁ manual contains all the information nece@
Jor properly servicing LKB electric generating plan

Unless stated otherwise, these instructions apply to all
standard plants of the LKB Series. For installation,
preparation and operating instructions, refer to Oper-

ator’s Manual,

Some details of these instructions may not apply to
special models having modifications specified by the
purchaser. Due to the wide variety of uses for which
these plants are suitable, these instructions must be of
a general nature. However, by using the instructions
and recommendations given in this manual as a general
guide, it will be possible to properly service the plant.

Instructions for 60-cycle plants apply also for 50-cycle
plants except for current frequency and operating speed.
The engine end is designated as the front end of the

d by viewing from the front end.

How to interpret MODEL and SPEC. NO.

ALKB - W/1A
I 11\
T 2 3

1. Factory code for general identification.

2. Specific Type: ) .
M-MANUAL Manually lcranked.
portable installations.

For permanent or

R-REMOTE. Electric starting. For permanent in-
stallation, can be connected to optional accessory |
equipment for remote or automatic control of starting '

and stopping.
3. Factory code for optional equipment.

4. Specification (Spec.) letter (advances when factory
" "'makes production modifications). ——

UCTION .

TABLE OF CONTENTS

. DESCRIPT

ON

EMpt. Left side and right side of the plant are deter-..

[

SPECIFICATIONS
" TABLE OF CLEARANCES
"TABLE OF TORQUES
"MAINTENANCE SCHEDULE
"TROUBLE SHOOTING CHART
ENGINE MAINTENANCE AND REPAIR

Cooling Air

Air Filter System

Fuel System

Governor

_ lgnition System
Manual Starter
Engine Rebuilding

EGENERATOR MAINTENANCE AND REPAIR

General

Brush Replacement
Brush Rig

Coliector Rings
Rectifiers (Diodes)
Disassembly
Armature Tests
Field Winding Tests
Ball Bearing
Assembly

. Control Box'

' WIRING DIAGRAMS  —~

i

r

'
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. GENERAL
. LKB generating plants are a complete electric power

. plant, consisting of an internal combustion engine,
- and a self excited electric generator, directly con- -
nected to the engine. Controls and accessories suit-

able for normal installation and according to the -
particular model are supplied. :

Each geueré.ting plant is given an actual running
test at the factory and is carefully checked under -

various electrical load conditions before shipment, to .
assure that it is free of any defect and that it meets
all performance requirements. -

. ENGINE
o TYPE: Vertical 1-cylinder, L-head, 4-stroke cycle.
* BORE: 3-1/4"

* STROKE: 3"

* DISPLACEMENT: 24.9 cubic inches

+ HORSEPOWER: 8.2 bhp @ 3600 rpm

* COMPRESSION RATIO: 7to 1

» CYLINDER & CRANKCASE: Integral, cast iron.

» MAIN BEARINGS: Precision sleeve type, babbitt ..

faced, steel backed
[ CAMSHAFT BEARINGS: Precision sleeve type, bab-
bitt steel backed
. PISTON 8-ring, aluminum alloy, full floating type
piston pin
e VALVES: Intake — carbon steel
Exhaust — austenitic steel with hard chrome
cobalt alloy facing :
Hardchrome — cobalt alloy seat insert, re-
placeable

' CONNECTING RODS: Forged — Precision Bearing

» LUBRICATION: Gear Pump

» COOLING: Air, pressure flow, volume 760 cfm

. SPEED CONTROL: Internal centrifugal flyball gover-
nor, external adjustments

' IGNITION Flywheel magneto, Shielded system

0 FUEL Gasolme (gas optional)

£

CONTROLS .
* AC Manual Plants: These plants are started by manu-
- ally cranking with a pull rope (carburetors are manu-

ally choked). Electrical load is connected to the
plant by plugging into receptacles mounted on the
plant. Plants are stopped by pushing a stop button on
the plant blower housing. These plants can not be

* connected to batteries for electric starting.

i

GENERATOR

. TYPE Revolving armature, 2pole rectlﬁer excitation,
inherently regulated, Drip-proof design. Per-
manently aligned to the engine.

¢ RATING: Capacity 4000 watts, AC, at unity power

factor, 60-cycle.

e FREQUENCY REGULATION: 3 cycles (5%) no load

-to the rated capacity 60 cycle operation

e VOLTAGE REGULATION: Plus or minus 6% no load

to the rated capacity 60 cycle operation

* COOLING: Direct drive centrifugal blower. Air re-

quired 120 cfm




Displacement (Cubic inCh) ... ..oiiieiiitii it e i e e
10277584 Ts (=1 0 e (-1 O
30 851000 s 17 1) -
RPM (fOr B0-CYCIE) +.vvveettiititee e iaiee e eiiieeeeeeaeeennns
RPM (fOr 50-CYCLE) ...ttt ieieinnienideeiatnannaaaneneeenenns
(000011 ] 315 1601 -1 n o YA P
Ignition (type)

TFlywheel Magneto . ....iveeeeeennnenineeeneennneeeeeeeeeinnnnnneneess
Starting by pull rope (recoil) only .............
Ventilation Required (cfm 3600 rpm)

3 0¥ 12 T

Output rated at unity factor load. ...... e e
Rating (QOutput in watts L

50-cycle AC ..... et iieaaeeiiiiidnaeinaineeaiidieiiieiveiinvaaanaani’

TB0-CYCLE AC L.ttt e et e
AC voltage regulation in & % . ..vvvenneeennneeennneeenneennneenennnneenns
AC frequencyregulation in % ......ociiiiiiiiiiiiiiiiiiiiiiiea e
Revolving armature type generator ................ ettt e

120/240-volt single-phase model reconnectible ........... 00 . o iaaaivaais




CLEARANCES (room temperature 70°F)

-

';Intake Valve Tappet Clearance at 70°F. ........iivireenennnennn.
'ExhaustValveTappetCleatanceat70° B P
‘Intake Valve Stem Clearance in Guide ........cvvveeeeeneennnnnnnn
‘Exhaust Valve Stem Clearance in Guide ..............ooveuenenene. '
Valve Seat Width .....c.ciiiiiniiiiniilii it iieeieennanenenas
Valve FACE ANZIe ...cuiiiiietneinereteeanneenesceaenannnines
Valve SEAT ADZle ..ot iiiiii it ieieeicterantectanessannaeas
Valve Interference Angle ..........coiiiiiiiiiiiiiiiiialail,
Crankshaft Main Bearing Clearance .............cceeveiiinennnnnn.
iCrankshaft End Play ..........coooiiiiviiiiiiiiiiiiieneiinennn,
!Camshaft Bearing CIEAraNCe .. .........eeevneeeneennneeeneecnnas
Camshaft End Play ......iiiiiieninnnninreeeenreneeeanencenaenn

Connecting Rod Bearing Clearance

‘Piston Clearance in Cylinder, Conformatic
Type (at bottom of skirt)

InterferenCe .. uvvteiiiieiiieetiitetatrettcctretrtasnaanananas

ClEATANCE |, v v v eereanneeeasnneesnanaasasacasasesossonnnsons
‘Piston Pin Clearance in P1ston T (1 2 AN
'Piston Pin Clearance in Rod at T0PF. «.''uuununrereenannnsiinns
}PistonRingGa.pinCylinder.......................'............'..
:Breaker Point Gap at Full Separation ........eeeeeiceioeneennnns
iSparkPlugGap—-F‘orGaseous_Fuel.....'.'...............i .........
‘Spark Plug Gap — For Gasoline Fuel ........... ..o
Crankshaft Main Bearing Journal — Std. Size............cooovvnnnnn
‘Crankshaft Rod Bearing Journal — Std. Size .............cooouiini
‘Cylinder Bore — Standard Size ............c.oevnenn sesianeecnacse
"Magneto Pole Shoe Air Gap.........iveiuineeeeeierenieaniinnens

l‘))

RBLE OF CLEARANCES

(ATUI. ROA) .+ iviiitiiit ittt ieetteeeneaeenaancasseannseans
Comnecting ROAEnd Play .....coiiiiiiiiiiiiii it iaiiiienanen,
TlmmgGearBacklash..............; ........................... Dl

Minimum

0.010
0.010
0.001"
0.0025°*
1/32”
440
45°
10
0.002"
0.006""
0.0015"
0.003"

0.002”

0.013”
0.002*

0.0005""

Maz;jmum

0.012
0.012
0.0025"*
0.004'"
3/64"

0.003"’
0.012"
0.0030°*

0.003"’
0.038""
0.003"’

0.0015"

Thumb Push Fit

0.0001”
0.010”
0.020"
0.018”
0.025"
1.9995"
1.6255"
3.249"
0.010”

0.0007*’
0.023"’

2.000"’
1.6260""
3.250""
0.015"



__STABLE-OF-TORQUES

o7 N R S .

The assembly torques given here will assure proper
tightness without danger of stripping threads or frac-
turing the surrounding material. It is very important to
uniformly tighten bolts, nuts or studs, such as those in
the cylinder head to evenly distribute the stress. If a
.torque wrench is not available, estimate the degree of
tightness necessary. Use reasonable force only with a
wrench of normal length.

Always clean and lubricate threads with Tight Seal or
any good thread lubricant.

‘Specially designed place bolts do not require a lock
.washer or gasket. Do not attempt to use a lock washer
‘with these bolts, it will defeat their purpose. To avoid
‘breaking these bolts, tighten within the limits specified.
iUnder-torqueing may also cause them to break.

TORQUE (LB. FT.)

Cylinder Head CapSCreW .. vveeeeeineenrnernenannnesness sastascasecoannas
Rear Bearing Plate NULS ... .cuvii i iinetreeeneeneoanoeacecanceniioennns
Connecting ROA BOItS .. ..vuieieiiiiniiieeanereneeeneaccenseeiveennnnns
Flywheel Capscrew ........ccvvvvnnnn. et eeteeeetasteeanerananranaanans
Generator Thru-Stud and NUt ... .o e inte it ieiieenneeooccncancionnns 45 to 50
Gearcase COVEr....coviieerrnnieennnaensncacssanansen P 15 to 20
Oil Base MoUNting SCreWS. . ccvvv et rverneennaineaasensscanoseasaannasns _ 43 to 48
Spark Plug ..... T A 25 to 30
Other 5/16 inch Cyhnder Block Studs ANA NUES v vveeveiennrnennennnacsnns 10 to 1'2

- R - —— e —

: MAINTENANCE OPERATIONAL HOURS
ITEMS 200 | 500 | 1000|2500
. Check Breaker Points X
Use this factory recommended maintenance schedule to .| Clean Commutator and Collector
serve as a guide to get long and efficient plant life. 5 Rings (Do not remove Film) x1
Neglecting routine maintenance can result in failure or! {] Check Brushes x2
i bl T
permanent damage to the plant. This schedule is based. | Remove Carbon & Lead N
on favorable operating conditions. It may be necessary Cher valve O
to adjust the maintenance intervals to fit other condi- Pjheck Yave Tearance X
tions such as extremely dusty or dirty conditions, etc. " | Clean Carburetor x
i Clean Generator -~ x
i Remove & Clean Oil Base x
' Grind Valves x
General Overhaul b3

~ J3<_2- Replace brushes when worn to 5/8"° or less.




* POSSIBLE CAUSE

REMEDY

POSSIBLE CAUSE

__REMEDY

ENGINE CRANKS TOO STIFFLY

Too heavy oil in crankcase.

Engine stuck.

Drain, refill with lighter
oil. -

‘Disassemble and repair.

ENGINE WILL NOT START WHEN CRANKED

Faulty ignition. .

Lack of fu_gl or faulty
carburetion. = o

Clogged fuel screen.

Cylinder flooded.
Poor fuel.

Poor compression.

Wrong Timing.

- Clean, adjust, or replace

breaker points, plug, con-
denser, etc., or retime
magneto. .

Refill the tank. Check the
fuel system. Clean, adjust
or replace parts neces-

sary.
Clean

Crank few times with
_spark plug removed.

Drain, refill with good.
fuel. o

Tighten cylinder head and
spark plug. If still not
corrected, grind the val-
ves, replace piston rings
if necessary. -

Reset breaker points or
retime magneto. =

EXCESSIVE OIL CONSUMPTION, LIGHT BLUE
SMOKY EXHAUST

Poor compression, usu-
ally due to worn piston,
rings or cylinder. -

Oil leaks from oil base
or connections. This does
not cause smoky exhaust.

Oil too light or diluted.
Worn engine.

Worn intake valve guide
or valve stem. - ’

Engine misfiring. -

‘Faulty ignition. -

o much oil.

Refinish cylinder. Re-
place piston and rings.

Replace gaskets. Tighten
screws and connections.
Check breather valve. '

Drain, refill with correct
oil. -

Repair as necessary. -

~

Replace. - '

Refer to symptoms of en-
gine misfiring.

Clean, adjust or replace
breaker points, plug, con-
denser, etc., or retime
ma gneto. l

Drain excess oil.

BLACK, SMOKY EXHAUST, EXCESSIVE FUEL CONSUMP-
TION, FOULING OF SPARK PLUG WITH BLACK SOOT,
POSSIBLE LACK OF POWER UNDER HEAVY LOAD

7 ENGINE STOPS UNEXPECTEDLY

Fuel tank empty.

Defective ignition.

_Decessary.

Refill. »
Check the ignition system
Repair or replace parts

SHARP METALLIC THUD, ESPECIALLY WHEN COLD
ENGINE FIRST STARTED

Fuel mixture too rich. .

Choke not open. -

Dirty air cleaner.

Excessive crankcase
| pressure.

Adjust carburetor or choke.
Install needed carburetor
parts.

See that choke opens
properly.

Clean. -

Clean breather valve.

TAPPING

SOUND

‘Low oil supply. Add oil. Tappet clearance too | Adjust or replace tappets
great.
0il badly diluted. Change oil. Broken valve spring. = - Install new spring.
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POSSIBLE CAUSE

REMEDY

POSSIBLE CAUSE

v REMEDY

LIGHT POUNDING KNOCK

ENGINE MISFIRES AT HEAVY LOAD

Loose{connecting rod .
bearing. )

___.Low oil supply.

Oil badly dilu;ed. :

Adjust or replace.

Add oil.

_ Change oil

DULL METALLIC THUD. IF NOT BAD, MAY DISAPPEAR
AFTER FEW MINUTES OPERATION. IF BAD, IN-
CREASES WITH LOAD

Loose crankshaft bearing. -

Replace unless one of the
next two remedies perman-
ently corrects the trouble.

PINGING SOUND WHEN ENGINE IS SUDDENLY OR
HEAVILY LOADED

Carbon in cylinder.

Spark too early.

Wrong spark plug.

Spark plug burned or car-
boned.

Valves hot.
Fuel stale or low octane.

Lean fuel mixture.

| Engine hot. -

Remove carbon.

Adjust breaker points or
retime magneto.

Install correct spark plug.

Install new plug. -

Adjust tappet clearance.
Use good fresh fuel.

Clean and adjust carbure-
tor. -

Check air circulation.

- ENGINE MISFIRES AT LIGHT LOAD

Spark plug gap too narrow. -

Intake air leak.

Faulty ignition. -

Low compression. -

Adjust to correct gap.

Tighten or replace gas-
kets. -

Spq._ri plug gap too wide.

Faulty ignition. -

Clogged carburetor.

Clogged fuel screen.

Adjust gap.

Clean, adjust or replace
breaker points, plug, con-
denser, etc., or retime
magneto. -

Clean jet. -

Clean.

' ENGINE BACKFIRES AT CARBURETOR

Lean fuel mixture.

Clogged fuel screen.

‘Poor fuel.

:Spark too late.

'

Intake valve leaking. -

Clean or adjust carbure-
tor.

_ Clean screen. -

Refill with good, fresh
fuel. - .

Adjust breaker points or
retime magneto. '

Grind or replace.

HOLLOW CLICKING SOU

UNDER L

ND WITH COOL ENGINE
OAD

Loose piston.

“If noise only slight and
dissapears when engine
.warms up, no immediate
i attention needed. Other-
* wise replace worn parts.

" ENGINE RUNS BUT VOLTAGE DOES NOT BUILD UP

Clean, adjust or replace
breaker points, plug, con-

denser, etc., or retime
ignition.
Tighten cylinder head and

spark plug. "If still not
corrected, * grind valves.|
Replace piston rings, if
necessary.

‘Open circuit, short cir-
cuit. -

Residual magnetism lost

Direct short on AC. -

See Generator Repair,
Replace part necessary.

Magnetize the field.

Remove AC load.

' VOLTAGE UNSTEADY BUT ENGINE NOT MISFIRING

;Speed too low.

Loose connections.

Fluctuating load.

Adjust governor to correct
speed.

Tighten connections.

Correct any abnormal load

. .condition ‘causing trouble.




POSSIBLE CAUSE

REMEDY _

GENERATOR OVER-HEATING

Over-loaded.

Reduce load.

EXCESSIVE ARCING OF BRUSHES

Brushes not seating prop-
erly.

Open circuit in armature. -

Sand to a good seat.

Replace.

VOLTAGE LOW AT FAR END OF LINE BUT NORMAL
NEAR POWER PLANT

Too small line wire for
load and distance. -

Install larger or extra
wires or reduce load.

ELECTRIC MOTOR RUNS TOO SLOWLY AND OVER-
HEATS AT FAR END OF LINE BUT OK IF USED
NEAR POWER UNIT

Too small line wire for
load and distance. -

Install larger or extra
wires ‘or reduce load. =~ .

VOLTAGE DROPS UNDER HEAVY LOAD

Engine lacks power.

Poor compression.

Faulty carburetion. -

:Dirty air cleaner.

Choke partially closed
Carbon in cylinders.
Restricted exhaust line.

Governor out of adjust-
ment.

misfires under heavy load.

’ L
See remedies for engine

Tighten cylinder load anc
spark plug. If still not con-
nected, grind the valves.
Replace piston rings, if
necessary.

Check the fuel system.
Clean, adjust or replace
parts necessary.

Clean. - :

See that it opens wide.

Remove carbon.
Clean or increase the size.

'Re-adjust governor sensi- |

tivity screw. =

® |




IENCINE NAINTENANCE AND REPATR' x

'COOLING AIR _
Cooling air is taken in at the blower housing and
directed by cylinder housings and baffles to all parts

of the engine. As it flows over the fins, the cooling
air absorbs and carries away heat. If cooling air does

not reach a part of the engine or if a fin is broken so
heat cannot be transferred, that part of the engine
will overheat. If severe enough, overheating may
cause cylinder scoring. To guard against damage to
the engine, check the engine cooling system. Make
sure that there is a sufficient supply of air, that the
housings and baffles are correctly installed and that
all holes are plugged or covered.

AIR FILTER SYSTEM '
Proper maintenance of the air cleaner is extremely,
important. Dirt entering the engine through improperly
installed, improperly serviced or inadequate elements
wears out more engines than does long hours of oper-
ation. A small amount of dirt will wear out a set of
piston rings in a few hours. Operating with a clogged
element causes a richer fuel mixture which can lead
to formation of harmful sludge deposits. ‘

FIG.! - AIR CLEANER

To service the air cleaner :

1. Remove cover, element, retainer and pan.

"NOTE: Always cover air cleaner adapter when air
cleaner is removed for servicing.

2 Thoroughly clean cover, retainer and pan in clean
! solvent. Wash the element in gasoline. Then dip
it in clean fresh crankcase grade oil and squeeze
as dry as possible. Replace element if damaged.

. Inspect air cleaner adapter a.fxd gasket. Replace if'
damaged, cracked or badly grooved.

[V

T

4. Re-install all parts in the same manner as pre-
viously installed. __

i5. Check to make sure-air cleaner is properly in-
stalled so that no unfiltered air can enter the car-
buretor.

FUEL SYSTEM

-Service difficulties with fuel systems usually are
‘caused by improper carburetor adjustments or dirt,
gum, or varnish in the components. A small piece of
‘foreign matter in-a jet may cause hard starting and
{poor operation. Dirty gasoline may cause the jets
"to wear larger, resulting in excessive gasoline con-
|sumpl:ion. Improper adjustment can cause overheat-
ging, fouled spark plug, excessive valve wear and
‘other problems. _ - -

:It will be necessary to disassemble the carburetor to
"clean it thoroughly. The frequency of cleaning will
:depend on use and operating conditions.

All parts should be cleaned in a solvent. Gum- or
‘varnish is easily removed with an alcohol or acetone
solvent. Be sure any carbon deposits are removed
.from the bore, especially where the throttle plate
iseats in the casting. Blow out all passages with
,compressed air. Replace all worn or damaged parts.
"Always use new gaskets. Carburetor repair kits are
-available. They include a gasket kit, float lever pin,
‘fuel inlet valve, throttle shaft seal and retainer.
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-~ THROTTLE LEVER
~ AND SHAFT

ADJUSTMENT
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The carburetor is a side (horizontal) draft type and

.has two adjusting needles. See Fig..3 for location
iof needles. The main jet adjustment affects operation
‘under heavy load conditions. Idle adjustment affects
ioperation at light or no load. Turning 2 needle inward,
igives a leaner fuel mixture for that jet.

‘Full-load and no-load operating conditions are neces-
-sary when making carburetor adjustments. To obtain
a full rated load condition, connect an AC load equal

‘to the watt or ampere rating shown on the nameplate. .

.To obtain a no-load condition, disconnect all AC load,
leaving starting batteries (where used) connected and
with governor properly adjusted.

Make the idle adj

to the generator. Use a frequency meter connecte_g_l;g

ustment with no AC load connected’

10

—

the generator output (each cycle per second equals
.60 rpm engine speed). Slowly turn the idle adjusting
pneedle inward (clockwise) until the generator fre-
quency (or engine speed) drops slightly below norm-
2l. Then turn the needle out until the frequency (or
speed) returns to normal.

To set the main jet adjustment, apply a full electrical
load to the generator. Carefully turn the main ad-
, justing’ screw inward (clockwise) until the generator
ffrequency (or engine speed) drops slightly below nor-
Emal. Then turn the needle out until the frequency (or
speed) returns to normal. If there is a tendency to
hunt (alternately increase and decrease speed) at
_any load, turn the adjusting needle out until the hunt
is corrected. Do not turn the needle out more than
1/2 turn beyond the point where maximum generator
output is obtained. Continuous unstable operation
may be due to improper governor adjustment.
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'FIG.3 - CARBURETOR ADJUSTMENT

The throttle idle stop screw should be adjusted to
clear the throttle shaft stop by 1/32’' when the plant
.is operating at desired speed and no-load condition.

‘This setting helps prevent hunting during changes in v

load.

‘CARBURETOR RECONDITIONING

1.
2.
3.

[SA0 N

4.

ASSEMBLY OF CARBURETOR
1.
2

:
i

Remove carburetor from engine.
Remove bowl nut, gasket and bowl. -

‘Remove float pin, float, needle and needle seat.

Check float for dents, leaks and wear on float lip
or in float pin holes.

. Remove bowl ring gasket. .
. Remove idle fuel adjusting needle, main fuel ad-

ju_sting needle and springs.

. Do not remove choke and throttle plates and shafts.

If these parts are worn, replace carburetor as-
sembly.

Install needle seat, needle, float and float pin.
Set float level. With carburetor casting inverted
and float resting lightly against needle in its
seat, there should be "178'*, plus or minus 1/32
of an inch clearance between machined surface
of casting and free end of float (side opposite
needle seat). See Fig. 4. ;
Adjust by bending lip of float with small screw-:
driver. .
Install new bowl ring gasket, new bowl nut gas-!
ket (when required) and bowl nut. Tighten
securely after making sure bowl is centered on
gasket.

. Install main fuel adjustment needle. Turn in

~ until needle seats in nozzle and back out two

.

turns.

" 6. Install idle fuel adjustment needle. Back out

approximately 1-1/2 turns after seating lightly
against jet. CAUTION: DO NOT USE FORCE
ON ADJUSTMENT NEEDLES.

FIG.4 - CARBURETOR FLOAT ADJUSTMENT

FUEL PUMP .

The fuel pump is mechanically operated: off a cam
" on the camshaft. The fuel pump lever rides on the

cam and transmits this action to a diaphragm within

the pump body. :

A repair kit is available for reconditioning the pump.

'The parts included are noted in the drawing (Fig.
i5).

FUEL PUMP RECONDITIONING

1. Remove fuel lines and mounting screws holding

! pump to engine.

2. With a file, make an indicating mark across a
point at the union of fuel pump body and cover.
This is a positive marking to assure proper re-
assembly. Remove assembly screws and remove

' upper pump body.

3. Turn pump body over and remove valve plate
screw and washer. Remove valve retainer,
valves, valve springs and valve gasket, noting
their position. Discard valve springs, valves and
valve retainer gasket.

4. Clean pump body thoroughly W1th solvent and a

. fine wire brush.

'5. Holding pump cover with diaphragm surface up,

' place new valve gasket into the cavity. Now

" assemble the valve spring and valves into the

cavity and reassemble valve retainer and lock in
position by inserting and tightening fuel pump

i valve retainer screw.

i6. Place pump body assembly in a clean place and

| rebuild the lower diaphragm section.
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FIG.5 - FUEL PUMP_

Holding mounting bracket, press down on the
diaphragm to compress spring under it, then turn’
bracket 90° to unhook diaphragm so 1t can be
removed.

. Clean mounting bracket with a solvent and a

fine wire brush.

. Replace the diaphragm operating spring, stand

new spring in casting, position diaphragm and
press down on diaphragm to compress spring and
turn 90° to reconnect diaphragm.

10 Hold bracket, then place the pump cover on 1t

(make sure that indicating marks are in line) and
insert the four screws. DO NOT TIGHTEN. With
the hand on the mounting bracket only, push the
the pump lever to the limit of its travel and hold
in this position while tightening the four screws.
This is important to prevent stretching the di-
aphragm.

11.Mount the fuel pump on engine, using new mount-

ing gaskets. Connect the fuel lines.

OVERNOR ,
ghe governor controls the speed of the engine which

in turn controls the voltage on both AC and DC elzgt:;g_
enerating plants. It also controls the frequency i
%urrent on AC plants 1t is important that the govem

" 'is kept properly adjusted to hold the engine speed as

constant as possible, even throughout a variation of
load conditions.

'A general description of the operation of the governor
may be of help in determining the cause of trouble if
governor operation is erratic.

__'The engine is equipped with a centrifugal, flyball,

mechanical type governor. The governor gear and fly-
ball mechanism is mounted within the gear cover and

__driven off a gear on the camshaft.

‘Centrifugal force causes the weights to move outward
-as the engine speed increases. This force causes the
.governor cup to move outward also, which, in turn
moves the governor shaft yoke causing the governor
shaft to rotate. One end of the shaft extends through-
the gear cover. Through external linkage, the action of
the governor shaft is transmitted to the throttle valve
in the carburetor.

%Tension of the govemor spring pulls the cup and
iweights inward as the speed ‘decreases. When the
engine is not ‘fumning, the temsion or the governor
sprmg should hold the throttle valve in open position.

When a noi-mal load is applied and engine speed tends
to decrease, the nesultmg Totation of the cross shaft
lacts against the govemor spring to supply more fuel
and restores engine speed. When the governor is prop-
erly adjusted this action takes place so rapidly that a
reduction in speed is hardly noticed. As speed again
reaches governed setting, the shaft rotates to either
open or close the throttle valve to maintain speed at
ia relatively constant level. Regulation is accurate
{within 5%.

iGOV. ARM & LINKAGE T
.Before any governor adjustments are made, be Sure
ithe rest of the engine is in proper operating condition
(fuel -System, ignition system etc.). Frequently,
‘govemor problems are caused by a poorly running
~engine. -

Binding in the bearings of the shaft, in the ball joint

“or in the carburetor throttle assembly will cause the
governor to act slowly and regulation will be poor.
Excessive looseness in the mechanism will cause
_erratic - governor action or an alternate increase and
_decrease in speed (hunting). Work the governor arm
back and forth several times by hand while the plant
:is at idle. If either of the foregoing conditions exist,
:determine at which point the trouble hes and adjust
tor replace the part as required.

jThe linkage and the position of the governor arm must
‘synchronize the travel of the governor and the throttle
‘plate so that the governor is in the wide open position
‘when the throttle plate is in its wide open position

‘and the governor is at its closed position when :the
_ throttle plate is at its.closed position. '
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e - ottle shaft ) A
sition, the lever 0B te gll;at itbhy0°  SPEED ADJUSTMENT
| At wide open PO arburetor body Of :ned by . . o
! should just touch the ctting can be obtaine The setting of the speed adjusting screw (Fig..6)
{ Jore than 1/32"". Ths Stbe connecting 1inkage asf determines the speed at which the engine operates.
2 uc:h sing the length of pall joints on the threads O Connect a voltmeter or frequency meter (or use a tacho-
- ecessaty by turning meter if these are not available) to the output of the-
:[t‘he Jink - generator. ‘Start the engine and allow it to warm up.
" T Set the engine speed within the limits given in the
table below. '
NOMINAL | MAXIMUM | MINIMUM | PREFERRED| MAX. SPREAD| PREFERRED
OUT PUT | ALLOWABLE | ALLOWABLE | NO LOAD TO| NO LOAD TO SPREAD
‘| FULLLOAD| FULL LOAD | NO LOAD TO
FULL LOAD
FREQUENGCY 60 64 57 61-59 3 1.5
(CPS)
VOLTAGE 120 126 110 125- 111
1Y) 120/ 240 252 220 250-220
SPEED 3600 3840 3420 3660 - 3540 180 90
-‘Lﬁin) | o
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SENSITIVITY ADJUSTMENT

The correct sensitivity adjustment gives the closest
regulation without causing a hunting condition. If the
vrltage spread between no-load and full-load con-
ditions is too great, move the end of the governor
speed spring closer to the governor shaft. Test the
governor action at various load conditions. If voltage
regulation is good but there is a tendency toward
hunting at times, the sensitivity adjustment is too
close or sharp and the sensitivity stud must be turned
outward slightly. Any change in the sensitivity ad-
justment will require a speed re-adjustment. -

GOYERNOR SPRING

Due to the fact that springs become fatigued and lose
their calibrated tension from long usage, it is some-
times necessary to replace the governor spring to get
proper regulation. It is difficult to determine whether
or not a spring is fatigued. Usually, if all other ad-
justments have been properly made and the regulation
is still eratic, replacing the governor spring and re-
setting: the sensitivity and speed adjusting screws
will correct the trouble. o e

IGNITION SYSTEM - - -

In order to receive satisfactory performance of the
ignition system all components must be in good conm:
dition and the spark must be properly timed. Hard
starting, low power and erratic operation can often
be caused by faulty ignition. If poor ignition is sus-

pected, the first thing to do is to determine if the

ignition system is actually at fault. A simple opera-
tional test will determine this.

Remove the high tension lead from the spark plug and
‘hold the end terminal approximately 3/16’' from a
clean metal part of the engine. Crank the engine fast

enough to produce a spark. If a sharp, snappy spark |

occurs, the trouble apparently is not in thé coil,
condenser, or breaker points although it could be in
the spark plug. If there is no spark or one that is weak
‘or yellowish in color, ignition trouble is indicated.

!.H}gh Tension Lead: Inspect lgxl;non lead for cracks

‘or breaks in the insulation that may weaken the cur-

.rent before it reaches a plug. A ground wire touching
imetal at some point may make operation unsatis-
‘factory.

N

FIG.8 - IGNITION SYSTEM



Spork Plug: Engine misfire or generally poor operation
" is often caused by a spark plug in poor condition or
" with the wrong gap setting. Remove the spark plug
and carefully check for the following conditions:
¢ Porcelain insulator cracked or coated with oil
¢ Electrodes burned or worn away.
e Wrong gap setting.

“and move stationary contact to correct the gap at full

separation. The mating surfaces of breaker points
must make contact evenly. Point alignment is ex-:
tremely important to proper engine operation and
point life.

CONTACT AREA
CENTERED

FIG.9 - SPARK PLUG SETTING

If the porcelain insulator is cracked or brokeh or if

the electrodes are badly worn or burned replace the

spark plug with a new one.

If not, it can probably be restored to good operatmg
condition by the following steps:

1. Degrease wet or oily plug and dry thoroughly.
2. File center electrode to a flat surface.
3. Adjust gap to .025’" for gasoline or .018'" for

gaseous fuel. Use a round wire gauge for more
accurate measurement.

. Install plug. Tighten to torque value of 25-30 ft
pounds

Breaker Points: The condition and adjustment of the
breaker points greatly affect the performance of the
engine. If points are burned or badly oxidized, little
or no current will pass. As a result, the engine may
not operate at all or, if it does run, it is likely to
miss, particularly at full throttle.

Always replace badly burned or pitted breaker points.
If only slightly pitted or burned, the points can be

dressed down with a file or fine stone. This will help |

‘temporarily but points should be replaced at first

opportunity. If points are oxidized, rub a piece of

.coarse cloth across the surface. Dirty or oily points

FIG. 10 - POINT ALIGNMENT

Adjustment of the breaker points affects the time that
contacts are opened and closed. Timing of the spark
plug firing, which occurs when the breaker points
separate, is critical to best engine performance. The-
spark must fire the fuel mixture at the proper split
second when the piston is at the proper location in

.the cylinder to get the most power from the fuel charge.
Set the ignition timing as follows:

1.
2.

‘can be cleaned with a cloth but be sure no particles

of lint are left between surfaces.

Measure the gap with a thickness gauge and set at :

..020". To set the gap, crank the engine to fully open -

the breaker points (1/4 turn after top center). Loosen

Remove breaker box cover.
-Crank the engine over slowly by hand in the direc-

tion of crankshaft rotation until the witness mark

on the flywheel and the *‘TC’’ mark on the gear

cover are exactly in line ON THE COMPRESSION

STROKE (Fig. 1_@__

inch at full separation.

Turn the flywheel to the left, against crankshaft

rotation, until the mark is about two inches past

the 25° mark on the gear cover. .
‘Turn_the ﬂywheel slowly to the right and note

whether the ignition points just separate when the

mark on the flywheel aligns with the 19° mark on

the gear cover (engine must be on the compression

stroke).. If marks align as the points break, timing

is correct. If not, loosen the breaker box mounting

$crews and shift the whole breaker box assembly

slightly upward to retard the timing (points breaking

too soon), or slightly downward to advance the

timing (points not breaking soon enough). Tighten

the breaker box mounting screws securely after

making an adjustment.
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'FIG. 11 - IGNITION TIMING

To accurately check timing, use an automotive
type timing light with engine running.

To check timing without running the engine, con- '

nect a continuity test lamp set across the ignition
breaker points. Touch one test prod to the breaker
box terminal (to which the lead to the coil is con-
nected), and the other test prod to a good ground
on the engine. Turn the crankshaft against rotation
(backwards) until the points close. Then slowly
turn the crankshaft with rotation. The lamp should
go out just as the points break.
6. Install the breaker box cover.

CONDENSER
A defective condenser can result in burned points,

weak or intermittent spark, or complete failure of -
ignition spark. The condenser can be tested with an ,
ohmeter if trouble is suspected. Remove the condenser :
lead and a good ground on the engine. At first, a low
resistance should be indicated, however this should
quickly rise to a high value. If low resistance is in- -
dicated ' continually,  then condenser is deflmtely..‘

faulty and must be replaced..

MAGNETO STATOR INSTALLATION

The. stator is located behind the flywheel. To expose’
. the stator, remove the blower housing. Loosen the .

‘flywheel bolt a few turns. While pulling or prying

“outward on the flywheel, strike the flywheel bolt a '

sharp endwise blow to loosen the flywheel. Remove
!the flywheel bolt and carefully pull the flywheeloff

{'the crankshaft. Connect the shorter coil lead (ground) .
“to the j_stgto_r mounting screw. Connect the longer
" coil lead to the breaker box (either terminal). Be sure :
the longer lead is held in place to prevent rubbing on

-the flywheel. -

FLYWHEEL MAGNET

The Onan flywheel magnet should retain its magnetism
for life of the unit. However, the magnet can acciden-
tally be demagnetized. Hard blows or dropping can
cause loss of magnetism. For this reason, a flywheel
puller is preferred over the ‘‘knock off’’ method for

.removing a flywheel.

The flywheel magnets are charged so that in checking
with a magnetic compass, the NORTH seeking end of
the needle should be attached. to the leading magnet
pole. Be sure the charger is connected to charge with
the correct polarity.

MAGNET

| FiG.12 - FLYWHEEL MAGNET




_ FiG. 13 - IGNITION ADVANCE MECHANISM

IGNITION ADVANCE MECHANISM .
General: Ignition advance timing provides optimum
ignition timing which provides better fuel economy
and increased horsepower.-

The spark advance mechanism, located at the rear of ,
the camshaft, is operated by centrifugal force. As
engine speed is increased weights push the cam, ad-
vancing the spark. As engine speed is decreased the
weights release the cam, retarding the spark.

When the engine is stopped, ignition timing is auto-
matically retarded to 5° BTC resulting in easier
starting.

IMPORTANT: Should the ignition advance mechanism
become dirty or gummy, and cause it to stick closed
(retarded), engine power will be reduced.

If the mechanism sticks in the advanced position, the
engine will possibly “‘kick back’’ during cranking.

Cleaning: The ignition advance mechanism can be
exposed for cleaning by either removing the cup-
shaped cover in the crankcase rear camshaft opening,
.or by removing the camshaft from the engine.

DO NOT INDENT the cup-shaped cover as it will
interfere with the movement of the weight mechanism.

%Checking Advance Mechanism

1 The timing marks will be visible through the fly-

wheel.
2. Connect timing light to spark plug.
3. Start engine and run at 3600 rpm.
4

. View the timing marks using a timing light. The .
“TC" flywheel mark should align with the 24°- .

25° mark on gear cover. t
5. While watching the timing marks with the timing

light, slow the engine to below 800 rpm. If the .

““TC"” mark on the flywheel disappears and then

reappears when the engine is brought back to

»

speed, the mechanism is operating properly. |
. T ... .. —--—place. Then install the pull rope.

COR S,

6. If the ignition advance mechanism DOES NOT
REACT as described in step #5, remove, clean,
and/or replace as necessary.

7. Replace the Dot Button.

READI-PULL STARTER
iRefer to Fig. 14 showing the Readi-Pull manual
‘starter disassembled.

Caution: The recoil spring may unwind and cause
‘injury if let fly wildly when starter is disassembled
or assembled. ~—

The sheave hub bearing (16) has a recess which was
packed full of grease at the factory. Normally, no
additional lubrication is required. However, if the
‘starter is disassembled for some other reason, add
‘grease to the bearing and to the spring pawls (11)
‘where they contact the ratchet arm (13).

To install a new rope or internal parts, remove the
starter from its mounting ring by removing the four
_c_l_gxgping screws. -

To install a new rope, rotate the sheave (10) with
crankshaft rotation direction to fully tighten the spring
(8), back up only as necessary to align the hole in
‘the sheave with the slot in the cover (5), clamp the
rope to the sheave, then when released, the rope will
wind on the sheave. -

To install a new recoil spring, remove the sheave’
from the cover. Wind the spring, with its rivet heads
~outward, forming a coil small enough to be inserted in
.the recess of the starter cover. It may be necessary

to tie the spring with a piece of wire to prevent its
~unwinding during installation unless other help is

.available. Place the spring in the cover recess in
;crankshaft rotation direction. Remove the tying wire
:if used. While holding the spring to prevent its un-
3winding, install the inside end of the spring on the
iroll pin (7) in the cover. With the pull rope removed,
iinstall the sheave assembly in the cover so that the
:tab on the sheave enters the outside end loop of the
‘recoil spring. Be sure the thrust washer (9) is in



“FIG.

Spring breakage is much less common than spring
fatigue due to long usage. In either case, the spring
should be replaced.  Cleaning and lubricating the
pawls, and ratchet arms in the rope sheave will im-
prove a sluggish acting recoil. To temporarily extend
the life of a fatigued spring, try rewinding it inside
out (rivets heads inward). . |

To install a ratchet arm (13) in the sheave, the pawl '
(11) must first be removed. The rg_tcheg am wﬂl fit

14.- MANUAL STARTER

“in only the correct position. The spring pawl must be’
installed with its flat edge against the ratchet arm.

. The anti-back lash cogwheel (6) is an easy press fit
‘on the starter cover

INSTALLING THE STARTER

See that the engine blower housing is in good con-
dition. If the mounting holes are worn or if the blower:
housing is otherwise damaged, replace it with a new

| one. Refer to Fig.15.

DSITION oﬁunren
EMBLY MAY

HANGED BY Loosemuc P
MP SCREWS @




1. Install the new ratchet wheel (1) agamst rope

sheave (11) using lock washer (10) and flywheel

mounting screw (9). Discard the large flat washer:
from engines so equlpped Engage drive hole with

flywheel boss. -

. 'Four special nuts are supplied for mounting the
starter to the blower housing. If the blower housing
is not already fitted with similar nuts, remove the

blower housing and install the nuts as shown in

detail A. Reinstall the blower housing, tightening
securely in flywheel mounting screw. While holding

in position, mount the starter, using a hex head |

screw, lock washer, and two flat washers at each

mounting arm as shown in detail A. Tighten thev

mounting screws securely. *

FIG. I5

- MANuUAL STARTER ASS"EMBLYA

"~ 13. Install centering pin (12) in starter center screw’

(14) allowing 3/8"* to protrude. For reinstallations ,
readjust pin depth. -

'4 ‘Center the starter assembly ovef the ratchet wheel

[

with the centering pin engaging the center hole of
the drilled head screw, making sure that the pull

rope will-not rub against one of the clamping
L__Screws, ' '

]5 ‘The direction of pull on the starter rope is ad]ust-

able to fit the requirements of the individual in-
stallation. See detail B. To change the direction of.
pull, loosen the four clamp screws (8) and tumn the
starter in its mounting ring to the desired position.

Try the starter several places. Tlghten the four
clamp screws securely



LOOK FOR THEM . ... ASK FOR THEM . . .. BE SURE
YOU GET GENUINE ONAN REPLACEMENT PARTS. NEVER
ACCEPT SUBSTITUTES! IF YOU WANT TO MAKE YOUR
ONAN ELECTRIC PLANT. OR ENGINE AS GOOD AS NEW,
WATCH FOR THE GREEN AND WHITE LABEL WITH THE
IDENTIFYING WORDS: GENUINE ONAN PARTS.




ENGINE REBUILDING

When engine disassembly is necessary —remove com-
plete assemblies (tear down individual components
like carburetor, fuel pump, breaker mechanism, etc.,
as bench jobs). Use special tools available.

T DISASSEMBLY :
;A. Common sense will dictate proper order of dis-
. assembly. As disassembly progresses, the order
may be changed as will become self-evident.
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F. At this point, it is a matter of mecha.m'cally.adding :

B. A suggested procedure would be as follows:
1. Housing, shrouds, blower housing, air cleaner :
2. Flywheel — using puller or pry-bar method
3. ‘Gear Cover — protect oil seal from keyway ;
damage
. Crank Gear — use puller and gear puller nng

[SAE

fold assembly, fuel pumps, oil filters, fuel
filter, starter, and generator.

brushes) tag all wires for identification
7. Drain oil — discard oil removed
8. Cylinder head
9. ‘Valves, springs rocker arms :

10. Camshaft and gear, rear bearing plate, oil pump

11. Piston, connecting rods, bearings

12. Crankshaft

13. "Try to analyze reasons for any parts failure and
necessity of the repair.

14. Cleanliness and neat orderly work area makes
the job easier to do.

15. Use proper meters and gauges. Observe if cylin-
ders require boring, crankshaft needs grinding,
or other major shop work necessary

16. Check generator and static exciter (if used).

Sl R )

-y s

. Loose accessories such as carburetor and mani- :

H.

Engine-generator is now ready for testing. Follow :

‘suggestions. given on Testing and Adjusting Plants. ;

Before final-test and adjustments run the plant |
about 15-minutes under light load to reach normal
operating temperature.

"ASSEMBLY SUGGESTIONS (Things to keep in mind
during engine assembly)

6. Control box and generator (lift all generator

Use growler, test light (buzzer), or ohmeter for

armature or field coil shorts, grounds, or opens.

ASSEMBLY (USE GENUINE ONAN PARTS)

A. Engine assembly procedure is normally the
reverse of disassembly — observing proper clear-
ances of bearings, connecting rods, proper fitting
and sizing of pistons, rings, etc. ’

‘B. Follow proper recommended procedure for fit of

valves, adjusting clearances, and torque of all

special items. Use a torque wrench to assure.

proper tightness without danger of stripping threads.

C. As each internal engine part is assembled, use
crank (or wrench) and turn over engine making -
certain it turns freely. If tightness is noted after °
any operation you then know your last step is

responsible.

D. As each internal engine part is assembled, coat it-

heavily with oil, (the same grade to be used in the

crankcase). During the first few critical moments

of operation, the engine will depend on this lub-
rication.

E. After you have the internal engine parts reassem-
bled, the engine should turn over freely when

cranked. If reasonable care and attention has been .

given, the engine will operate efficiently.

the outside accessory items to the block assembly.
Order of assembly is reverse of disassembly.
G. When engine is complete, install generator and

plant control. Check the tagged wires. Use wiring 5

diagram to connect generator leads to control, and
from control to engine leads. All wires are marked
for correct identification. If plant is to work prop-
erly, wires must be connected correctly.

I

A.

See Onan Tool Catalog (900-19) — many items re-

quire a special tool for correct installation. Some

of these tools are:

1. Oil seal driver and guide, bearing driver =~

2. Valve spring compressor, valve lock replacer,

valve guide driver, and valve seat, remover.

“Gear puller and gear puller rings

. Piston ring spreader and compressor

. 'Flywheel puller, pry bar, armature puller -

Torque wrench, Plastigauge (for correct bearing

clearance) =

7. Load test panel, armature growler, gas pressure
gage, (for manometer)

P b oo

. Wet holes in crankcase (holes through crankcase)

always use copper (gasket) washers.

. Nuts, bolts, and screws that do not require exact

torque should be u'ghtened snugly, then add 1/4
extra tarn.

. Select proper length of any screw or bolt and posi-

tion in hole. Make sure they do not bottom.

. Gasket kits sometimes cover more than (1) engine.

Therefore, select gasket of correct size and shape
for part being used with. Always use new gaskets.

. When disassembling engine, mike bearing plate

gasket thickness. Then select proper gasket thick-
ness for correct end play.

. When assembling crankshaft, make sure bearing

thrust washers are in proper position supported by
bearing stop pins. Use cup grease to hold in place.

. When installing gearcase cover, put a dab of grease

on roll pin so governor cup can be aligned.
Crank gears are easier to remove and msta.u if
heated. h

. Service manual (for any specific model) should bev

read carefully for . correct 1gmt10n nmmg' o

t._

. After making overhaul or repair, the engine can

usually be started by opening the main gas needle

~about two (2) turns, and the idle needle about one

(1) turn. Then make final adjustments after engine
reaches normal operating temperature. - ’

. Allow some gear lash (approximately .005’’) in oil

pump. Do not install gears tightly against each -
other!

'TESTING AND ADJUSTlNG PLANTS

.Preparation

00 1 O U 0O 0

Qil in crankcase.

.- Air cleaner serviced

Fuel line connected, primed to f111 carburetor.

. Load connected.

. Battery connected and charged.
. Choke adjusted.

. Spark plug clean and adjusted.
R 'Proper venulauon coohng
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"OPERATION

-1. ‘Start engine (manual choke if necessary).

2. Adjust brush rig.

- 3. Run engine 15-minutes — to bring up to operating
temperature.

4. Oil leaks? Loose electrical connecnons? Fuel
lines tight? Exhaust leaking?

5. Adjust carburetor for initial starting.

ADJUSTMENTS

1. Governor, speed, sensitivity.

2. Carburetor: idle, main gas, throttle stop.
3. Meters connected, load test panel.

4. Vacuum Booster, to help at 1/2-1oad.

5. Output: volts, amps, watts, frequency.
6. AC — DC meter checks.

IMPORTANT: For complete customer satisfaction
repaint unit (Onan Green — spray can #525P137, or
Onan White — spray can #525P216) and apply in-
structions from Kit #98-1100C or Marine Kit #98-1807. °

.

YALYE SERVICE )
Properly seating valves are essential to good engine
performance. The aluminum cylinder head is removable

for valve servicing. Do not use a pry to loosen the
cylinder head, rap sharply on the edge with a soft
faced hammer, taking care not to break amy cooling

fins. A conventional valve spring lifter may be used
when removing the valve spring Iocks. Clean all car-
bon deposits from the cylinder head, piston top,

valves, guides, etc. If a valve face is burned or

warped, or the stem worn, install a new valve.

Worn valve stem guides may be placed from inside

the valve chamber. This gasket. (Prior to Spec. C)
must contact tightly against the upper valve chamber
surface. Valve locks are the split, tapered type, the
smaller diameter of which must face toward the valve
head. Tappets are also replaceable from the valve

-;‘chamber, after first removmg the valve assemblies.

| The valve FACE angle is 44° The valve SEAT an-
gle is 45° ‘This 1° interference angle results in a
sharp seating surface between the valve and the

= top of the valve seat. The interference angle method
jof grinding valves muunuzes face depos1ts and
'lengthens valve life.

Valves should not be hand lapped, if at all avoidable,
'since the sharp contact may be destroyed. This is
especially important where stellite faced valves and
iseats are used. Valve faces should be finished in a
imachine to 44°. Valve seats should be ground with a
45° stone, and the width of the seat band should be
:1/32 to 3/64'* wide. Grind only enough to assure
iproper seating.

Remove all grinding dust from engine parts and place
-each valve in its proper location. Check each valve
for a tight seat, using an air pressure type testing
itool. If such a tool is not available, make pencil
imarks at intervals across the valve face and observe
{if marks rub off uniformly - when the valve is rotated
part of turn against the seat. ‘

Lightly oil the valve stems and assemble all parts
iremoved. Adjust the valve tappet clearance.

AR LU i L W\

REATHER“' LVE >t
xzsp CL“EAN)?

" - W‘# -
- VALVE-'-

PSS




- TAPPET ADJUSTMENT
Tappet clearance may be easily checked after first
. removing the valve compartment cover and the blower
housing. Crank the engine over by hand until the in-
take valve (the one nearest the carburetor) open and
closes. Continue turning the flywheel slowly until
the mark on the flywheel is in alignment with the
_““TC” mark on the gear cover. The correct tappet
clearance for both the intake and exhaust valves .
appear in the Table of Clearance. Tappets are fitted -
- with self locking adjusting screws. Use a 7/16"
wrench for the screw, and a ‘9/16°’ wrench for the
" tappet when making any adjustment. ’

Z
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A%6 INTAKE AND EXHAUST I
VALVES 0.010’’ TO 0.012"

FIG.18'- VALVE ADJUSTMENT

GEAR COVER

When removing the gear cover, it is not necessary to
remove the magneto assembly from the cover. Just
disconnect the spark plug lead at the spark plug, and
stop wire.

When installing the gear cover, make sure the pin in
the gear cover engages in the metal lined hole of the
governor cup. Turn the governor cup so that hole is
in an upward position where it corresponds to the / €
12 o'clock position on the face of a clock. Turn the 'y”
governor arm and shaft clockwise as far as possible &
and hold in this position until the gear cover is irg '
stalled flush against the crankcase. Be careful r'“ :
to damage the gear cover oil seal. -~

REMOVAL OF YALVE SEAT L

1. 'Use a knockout tool made as shown in Fig. {19

2. Insert the knockout tool under the port side of the
valve seat, as shown in Fig..20. ‘The outer end of -
the knockout tool should extend over the cylinder -
bore, and the sharp edge of the knockout tool at -
the joint between the seat and its recess in the
cylinder block.

24;

o . =
B 6 — o
IR .

3. Strike the end of the knockout tool a sharp blow-
with a light hammer. This blow should crack the-
valve seat insert, after which it may be removed.

CAUTION: Do not strike repeated blows on the end
of the knockout tool and force it underneath the seat,
as such action will cause damage to the counter
bored recess for the valve seat insert. If the surface
of the recess is damaged, the new seat msett will
not fit properly. -

g KNOCK-OUT TOOL
—USE ONLY ON UNITS ‘RA\F
!NG CAST IRON BLOCK =

'FIG.20,- VALVE SEAT REMOVAL-

Jp—

/ & ' Because a slight amount of recess metal will be re-
- moved in this operation, an oversize replacement seat
‘must be used. ___

. After the old valve seat insert has been removed,
'clean out amy carbon or metal burrs from the seat
‘insert recess. The cylinder block should then be

-placed in an oven and slowly and evenly heated to a
_temperature of approximately 325° F. (163° C.).

Place the new valve séat insert in a covered box °
filled with dry ice (solidified carbon dioxide) and .
;allow it to cool and contract for approximately one-
thalf hour. Just before removing the seat insert from :
Ithe box, place the driver tool in the box and cool for -
,a few minutes before using it.
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The chilled valve seat insert may be easily and ac-

curately inserted in the cylinder block recess using
the proper driving tool and a hammer (Fig. 21‘) Insert
the pilot of the tool in the valve guide hole in the
cylinder block and quickly drive the valve seat insert
in so that the insert goes evenly to the bottom of the
counterbored recess in the cylinder block. Make cer-
tain that the valve seat insert rests solidly on the
bottom of the recess all the way around its circum-
ference. ‘

P

BREATHER VALVE .

Remove the hose which carries expelled air from the
breather valve at the valve compartment cover, to the
air cleaner. Loosen the valve with pliers. Occasions
ally the valve will lift out and remain inside the
hose. Wash the valve in kerosene or other sumitable
solvent. dry amd replace. The valve must work free
and the hose must not be restricted to prevent ex-

——-—pelled air from re-entering the crankcase. Install
-parts removed

~

-TIMING GEARS

-VALVE INSERT
DRIVER

(USE PROPER TOOL AS
INDICATED ON PAGE 1)

CHECK THIS SURFACE
FOR BURRS BEFORE
INSERTING SEAT.

g
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FIG.21- INSERTING NEW VALVE SEAT

BREATHER TUBE . ..

BREATHER VALVE
(KEEP IT CLEAN)

:If replacement of either the crankshaft gear or the

.camshaft gear becomes necessary, install both gears
‘new, never one only. Use a gear puller to remove the

‘crankshaft gear. -

'The camshaft gear is pressed on and keyed to the’
camshaft. The camshaft and gear must be removed
as an assembly, after first removing the crankshaft
gear lock ring and washer. Before removing the cam-
shaft and gear assembly, remove the cylinder head,
valve assemblies, fuel pump, tappets. After removing
the governor cup assembly from the gear, the camshaft
may be pressed out of the gear by use of a hollow
tool or pipe which will fit over the camshaft center
pin. Do not press on the center pin or damage it in
any way. The governor ball spacer is a press fit to
the camshaft gear.

— :-— '~ THESE MARKS MUST
L comcms WHEN IN-
STALLING 'rmmc
\ . "GEARS

i- TIMING GEARS_
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When pressing a camshaft gear onto the camshaft, e
sure the gear is started straight and that the key is
properly in place. Install the governor cup assembly
before installing the camshaft gear in the engine.

‘Note that -each timing gear is stamped with ‘‘O’’ mark
near the edge. The gear teeth must mesh so that these
marks exactly coincide when the gears are installed.

in the engine. Be sure, when installing the camshaft ]

gear and shaft assembly, that the thrust washer is
properly in place behind the camshaft gear. Replace
the retaining washer and lock ring to the cramkshaft.

GOYERNOR CUP

The governor cup may be removed from the cam gear
‘and shaft after first removing the small lock ring
from the camshaft center pin. Catch the governor fly-
balls as the cup assembly is removed. i

If a new governor cup is being installed, the distance
from the small lock ring on the center pin to the face
of the governor cup must be exactly 7/32'’' when the
cup is pressed back against the flyballs as far as
possible. If the distance is too small, carefully dress
the face of the cup as required, being sure to remove
any burr from the inside of the cup bore. If the dis-
tance is more than 7/32°’, carefully press the pin in,
.the required amount. Do not damage the pin, as it is
difficult to replace it in the field. Replacement of
govemnor flyballs is easier if the plant is tipped back-
ward with the timing gears upward. Be sure that all
‘flyballs are replaced and evenly spaced. Replace
"governor cup if it is grooved or nicked.

*AS “PROPERLY ¥~
{ASSEMBLED THE -
;: DIMENSION SHOWN

. ON DRAWING WILL
I.BE AS INDICATED. ,
- /324

CENTER PIN
SNAP RING” [

R

AF

TTHOLEIN -

_FIG.24 GOVERNOR CUP INSTALLATION
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CYLINDER . 4
The cylinder wears very little in normal service. If
through improper lubrication or accident, the cylinder
wall should become scored or worn badly, the cylinder
may be rebored and honed to accommodate a new
piston and rings of one of the available oversizes.
Pistons and rings are available in .010°’, .020"’,
.030"" and .040"* oversizes. Some engines were fitted
at the factory with a .005’' oversize piston, and are
so indicated by a letter ‘‘E’ following the engine
'serial number stamped on the side of the crankcase, .

~ iSpace each ring gap one third of the way around the

;piston from the preceding one, with no gap directly -

in line with the piston pin. The bottom piston ring
groove should be fitted with an oil control ring and

the two upper grooves fitted with compression rings.

"The piston is fitted with a full floating piston pin.
‘The pin is kept in place by two lock rings in the
—__ piston, one at each side. Be sure these lock rings

are properly in place before installing the piston and
connecting rod in the engine. Correct piston to cyl-

and on the nameplate. If the cylinder is not being __ __ inder cleara.nce appea.rs in the Table of Clearance.

reconditioned, but new piston rings are being in-
stalled, remove any ridge which may have formed at
the top of piston ring travel in the cylinder bore. Use
standard size rings on a .005'’ oversize piston.

PISTON AND RINGS

The piston and connecting rod assembly are removed
through the top of the cylinder. The piston is fitted
with two compression rings and one oil control ring.

& HEAVIEST COHPRESS!ON
RING IN TOP GROOVE

COMPRESION RlNGS
OlIL: CONTROL RING s

3,
€i 0 0. ’......

.FIG.26 - PISTON RINGS

The piston ring grooves should be cleaned of any

carbon deposits, and the oil return holes in the lower
groove must be open. Before installing new rings on
the piston, check the ring gap by placing each ring
squarely in the cylinder at a position corresponding
to the bottom of its travel (Fig. 27.) ‘The gap between
the ends of .the ring should be as given in the Table

of Clearances. Rings which are slightly oversize may '

be filed as necessary to obtain the correct gap, but
do not userings which require too much filing. Stand- .
ard size rings may be used on a .005’* oversize piston.
.010°*, -.020"*, .030"* and .040’’ oversize rings are to
be used on .010"’, .020"’,

with this mark toward the closed end of the piston.

.030"" and .040°’ oversize
pistons, respectively. Rings of the tapered type are
usually marked “TOP’’ on one side, or identified in -
some other manner, and the ring must be installed

et ——— -

\f1G.21 - PISTON RING GAP

'CONNECTING ROD

Mark the connecting rod before removing it to assure

Connecting rod inserts are
0.020"’, and

proper re-assembly. )
available in standard size or 0.010’’,
.030°" undersize.

The connecting rod and piston assembly must be
properly aligned before assembly to the engine. A-

ligning should be done on an accurate aligning gauge

by a competent operator. Misalignment may cause
rapid wear of piston, pin, cylinder and connecting rod.

OIL PUMP
To remove the oil pump it is necessary to detach
the intake cup assembly, as illustrated.

Check the oil pump thoroughly for worn parts. Oil the
pump to prime it before reinstalling. Except for gas-

kets, the component parts of the pump are not avail-:

able individually. ‘The suction cup is available sep-
arately. Install a new pump assembly if required.
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FIG.28 - OIL PUMP ASSEMBLY

MAIN BEARINGS :
Crankshaft main bearings are precision type and are
available in standard size, 0.002'',0.010°",0.020’’, and
0.030"" undersize. Precision type bearings DO NOT
require line reaming.

Use a press or a suitable drive plug to remove bear-
ings. Have the cylinder block supported to avoid
distortion. Be careful not to damage the bearing bore,
especially if a punch tool is used. -

Warm the bearing plate and cylinder block slightly
with hot water or by placing in an oven heated to
200° F. In an emergency, a blow torch may be used,
but only a little heat is required. Avoid over-heating.

Align the oil hole in the bearing and the oil passage
hole in the bearing bore (Fig.-29). Install the cold
precision bearing so that the inside end of the main
bearing is 1/16"" to 3/32’’ back from the inside end
of the bore to allow clearance for the machined radius
of the crankshaft. If head of lock pin is damaged, use
side cutters or Easy-out tool to remove and install
new pin. Apply oil to thrust washer to hold it in place
while installing the crankshaft. Qil grooves in thrust
washers must face the crankshaft, washers must be
flat (not bent) and washers two notches must fit over

top lock pins to prevent riding on crankshaft. - N

CAMSHAFT BEARINGS

‘Camshaft bearings are precision type and do not
require line reaming. Press the front camshaft bearing
in flush with the bottom of the counterbore which
receives the expansion plug.

OIL SEALS __ |
e kshaft ofl ig. 30,
When replacing either crankshaft oil sea..l, (z‘lg : t‘ﬁe
be sure the open side faces toward the insl ;3 (; o
engine. Use care not to wrn back the edge of e
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“FIG.29. BEARING INSTALL'ATION

_seal or damage it in any way. The rear bearing plate
‘must be removed to replace the rear oil seal. Remove
‘the gear cover to replace the front oil seal. Seal ex-
‘panding and driving tools are available through the
» dealer. -

. When installing the gear cover oil seal, tap the seal
iinward until it is 31/32 of an inch from the mounting
iface of the cover. Install new style, thin, open-face
" seal 1-7/64’* from mounting face of cover.

When installing the bearing plate oil seal, tap the
- seal into the bearing plate bore to bottom against the

shoulder in the plate bore. Use a seal expander, or
place a piece of shim stock around the end of the
crankshaft, when replacing the bearing plate to avoid
damaging the seal. Remove.the shim stock as soon
as the plate is in place.



/" REAR BEARING PLATE

THIS SURFACE SHOULD
§ BE -CLEANED OF ALL

“OLD SEALING COM---
..POUND BEFORE INSTAL°

FI1G.30 - OIL SEAL INSTALLATION

“REAR BEARING
3. . PLATE

Set crankshaft end play (Fig. 81) according to the
Table of Clearances by using the correct thickness
of gaskets between the rear bearing plate and the
cylinder block. These gaskets must not block the oil
passage on pressure lubricated units.

Before mounting generator to engine, tighten the rear
“bearing plate nuts. After securing generator to the
‘engine, strike the flywheel screw sharply to re-adjust
cra.nkshaft forward end play (0 006"’ to 0.012"").

VALVE COMPARTMENT oIlL DRAlN '
A drain hole from the valve compartment enters the
.crankcase. This hole must be unobstructed to provide
‘for proper dra.ma.ge of oil from the valve compartment.
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~ SERVICE!

REMEMBER T0OO, THAT ONAN AUTHORIZED SERVICE
STATIONS, WITH THEIR FACTORY TRAINED PERSONNEL,
HAVE THE BEST OF FACILITIES FOR COMPLETE OVER-
HAULING AND REBUILDING YOUR ONAN ELECTRIC

PLANT OR ENGINE. SEE YOUR PARTS AND SERVICE
CENTER FOLDER FORM F-115.
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AINTENANGE AND REPAIR

The generator normally needs little care other than a
periodic check of the brushes, commutator and col-

lector rings. If a major repair job on the generator

should become necessary, have the equipment checked:
by a competent electrician who is thoroughly familiar
with the operation of electric generating equipment.

Continuity tests may be performed without disassembly
of the generator.

Brush Replacement

Inspect brushes periodically. Brushes worn tothe stamped
ONAN name should be replaced. Replace springs if dam-
aged or if proper tension is questionable. Never bend
the constant pressure type spring over the edge of its
support.

REPLACE BEFORE
ONAN =+ BRUSH WEARS -
X R X XK X TO THIS POINT

FIG.32- BRUSH REPLACEMENT

CAUTION: If brushes are not replaced by the time they]
wear past the stamped ONAN name and number, severe,
damage to the selector ring may occur.

‘It is not necessary to remove the bmsh rig to mstall
new brushes. Remove the end cover to expose the -
brush rig. Brushes and leads are then easily acces- .
sible. New brushes are shaped to fit and seldom need
‘sanding to seat properly. Always use the correct .
brush as listed in the parts list, never substitute a’
brush which may appear to be the same, but may have
different electrical characteristics. Be sure to tighten
the brush lead terminal nuts. If some brush sparking
.occurs after replacing brushes, run. the plant at a
light load until the brushes wear to a good seat.

=

2

¥ SPRING PRESS A
$SPRING HOLDER ,\\
a;pvm AND OUT AS ~ 2\

"3‘!

STALL BRUSHES WITI-I BEVELL ED
= TOP SLANTING DOWN TOWARD

"FI1G.33 - BRUSH SPRING INSTALLATION

‘Brush Rig Position
On standard models, the neutral brush rig position is
‘‘determined and permanently fixed at the factory.
‘cannot shift from neutral position. -

It

Whenever a new brush rig or armature is installed,

the brush rig must be rotated to the point of highest
voltage (point of least arcing of the brushes) regard-

Col[ector ngs
If the collector rings become grooved or out of round,
or the brush surface becomes pitted or rough so that
good brush film cannot be maintained, remove the arm-
ature and refinish the collector rings in a lathe. - Re-
move or adequately shield the ball bearing during re-

finishing. -

Collector rings acquire a glossy brown finish in nor-
mal operation. - Do not attempt to maintain a bright
-newly machined appearing surface. Ordinary cleaning
with a dry, lint free cloth is usually sufficient. Very
fine sandpaper (#00) may be used to remove slight

less of where the witness mark falls. This is common-
'ly known as the neutral brush position.

roughness. ' Use only light pressure on the sandpaper,

while the plant is operating. Do not use emery or car-
borundum paper or cloth. - Clean out all carbon dust

from the generator. -

Inspecting and Cleaning Rectifiers (Diodes)

When inspecting the diodes make sure they are kept

free of dust, dirt, and grease. An excess amount of

foreign matter on these diodes and heat sinks (brac-
_.kets) will cause the diodes to overheat which will

f



" result in diode failure.
_ tered, compressed air periodically is a good practice.

Also check to see that the diodes are securely mounted

“and the leadwires ate tight and in good condition.

Testing Diodes
‘Faulty diodes (either shorted or open) will cause

- abnormal generator operation. Check these individual

- diodes as follows:

1 ‘Remove access cover from exciter end of the gen- .

erator.

2. Isolate each of the diodes before proceeding. -

3. To check, use an ohmeter to measure the resis-
tance in the individual diode. Reverse the ohmeter
leads and repeat resistance measurement. A good
diode should have a high resistance value for one

measurement and a low measurement when leads

are reversed. If diode is not in good condition, re-
place with one known to be in good condition.
4. Check both diodes in accordance with step 3.

Replacemenf of Dlodes

When replacing defective dlodes the following steps'

should be taken:

1. Unsolder leadwires from the diode terminal.

2. Use proper size wrenches to hold the body of the
diode while removing nut attaching the diode to
the heat sink (bracket).

3. Push the diode free of its mounting hole in the
heat sink. -

4. Be sure new diode is installed in the same posi-

tion (or direction) as defective diode. These parts
have directional arrows marked on them for this
reason. D e

—_— e ——

‘Blowing over them with fil-

——— N
—_—

"FIG.34 - DIODE LOCATION

5. Insert new diode into its mounting hole in the heat
sink or bracket. ‘Make sure heat sink surface is
clean. Using nut and washer provided, secure
diode, being careful not to allow it to turn while

. tightening nut. Tighten finger tight plus 1/4 turn.

16. Connect leadwires to appropriate terminals.

7. Solder the leadwires removed from defective diode
to terminal of the new diode. Excessive heat can
damage a diode. Use a needle nose pliers on the
terminal between the soldering iron and the diode
to absorb destructive heat.

‘8. Replace access COVer.

FIG 35- GENERATOR DISASSEMBLY
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GENERATOR DISASSEMBLY

The procedure is mostly self-evident. Always be sure
that any lead disconnected in disassembly is legibly
marked and its connection point carefully noted. Be
sure that all brushes are lifted free of contact. Con-
stant pressure type springs must be removed. If the
brushes were pulled out past the mounted spring, the
spring would be kinked and permanently damaged
beyond further use.

It is seldom necessary to disturb the mounting posi-
tion of the brush rig. ‘It can remain mounted when
removing the end bell or frame to which it is attached.

Remove generator through stud nuts. Hold both the
end bell with its brush rig and the frame assembly,
since they .are separate parts, and remove them as
one assembly from the adapter. Screwdriver slots in
the adapter provide for prying the frame loose. Be
careful not to let the frame assembly rest or drag on
the armature.

To remove the armature, loosen the armature center
nut just enough to avoid damaging the threads. While
pulling outward on the armature, strike the nut 2
sharp endwise blow with a heavy soft faced hammer,
to loosen the armature. The armature has an external
taper which fits into the internal taper of the engine
crankshaft. When the armature is loose, remove the
stud nut and slide the armature carefully oft the
through stud.

Armature Open Circuit Test
The armature AC winding may be tested for an open
circuit without removal of the armature.

To test the AC winding, be sure all brushes are lifted
or removed. Place one test prod on each of the col-
lector rings. If the test lamp does not glow, the AC
winding is open circuited. See Fig. 36.

Armature Ground Test

To test the armature for a grounded condition, 1ift or
remove the brushes so that none contact collector
rings. Use a continuity type test lamp set.

‘Place one test prod on one of the collector rings and
the other test prod on the armature shaft. If the test
‘lamp glows, the AC winding or a collector ring is
grounded. Replace a grounded armature with a new

one.

\

\; NOT LIGHT

TESTING FOR GROUNDED
ARMATURE — |F GOOD SHOULD

e

e

——

'FIG.37 - ARMATURE GROUND TEST~

Armature Short Circuit Test

To test for a short circuit, place the armature in a
growler. With the growler current onm, hold a steel
strip about 1/2'* above the armature laminations. Pass
the strip back and forth over the laminations. Cover
as much of the lamination area as possible. If the
strip is magnetically attached to the armature at any
point, a short circuit is indicated. ‘After testing in
one position, rotate the armature slightly in the grow-
ler and repeat the test. Continue until a complete
revolution of the armature in the growler has been
made. Replace a short circuited armature with a new
one. "

FESTING FOR OPEN % ™ ™7

<= TESTING FOR SHORT
: ) CIRCUIT

" 4531 Nado JUNLVWEY - 9€'O1d
T em————— ! o
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iTesiing Field Windings

-Use a test lamp set for all tests except a short cir-
cuit. The field coils of all AC plants are saturated
shunt wound, the remote start plants having a series
field winding in addition for cranking and battery
charging purposes. When testing a field coil assembly,
disconnect all of its external leads from their ter-
minals. Tag and mark each lead to assure proper
connections when reassembling.

Testing Field Winding for Grounds

To test a coil assembly for a ground, disconnect its.

external leads and touch one test prod to the terminal
of one of its leads and the other test prod to the gen-
erator frame. If the lamp lights, the coil assembly
being tested is grounded. The ground may be in a
coil, coil connection, or coil lead. Repair or replace
as needed. -

Testing Field Windings for Open Circuit

To test a coil assembly for an open circuit, disconnect
its external leads and touch one test prod to the ter-
minal of one coil winding lead, and the other test prod
to the other lead (or leads) of that coil winding. If the
lamp does not light, the winding being tested is open.
If the fault lies in a connection between coils, or in
a coil lead, the connection can be repaired. If it is
inside the coil, replace the entire coil assembly with
a new one.

Ball Bearing

If replacement of the armature ball bearing becomes
necessary, pull the bearing from the shaft with a
suitable bearing puller. Be careful not to damage the
armature shaft because it must remain true to serve
as a turning center when refinishing the commutator
or collector rings. Drive the bearing on to the shoulder
on the shaft. Use a double-sealed pre-lubricated ball
bearing.
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Generator Assembly
Be sure the run-out at the collector ring end is not

‘more than .012’" (Fig. 40). Excessive run-out may be

due to a nick or dirt on the taper of either the arma-
ture or crankshaft. Remove any foreign material,

-install the armature, than correct excessive run-out

by striking the high side of the shaft near the ball
bearing. Never strike the -colle¢tor rings.

FIG.39 - GENERATOR RUN-OUT

The frame will mount only in the correct side upward.
If the brush rig has been removed, it must be installed
in its original position. Avoid accidentally damaging
brushes during assembly. Check for good brush con-
tact and for good spring tension.

Control Box Equipment

Always disconnect the battery from the plant when-
ever servicing any control box equipment. Keep all
connections tight and clean, and inspect leads oc-
casionally for worn insullation. If any of the control
‘box equipment does not function properly, replape the
“defective part with a corresponding new unit. It is
‘seldom practicable to repair relays, switches, etc.
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