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Onanrecommendsusingnon-leadedorlow-leadregulardradegasoline

ignition timing is ?S" BIC whenpant gap is set w1 20 T iming can be
checked with timing light Through 1/2 inch dlamoler how in upper rear
ponmn 41 Blower Scroll ?s " timing is indicatd . own 1uwr a- 9N.rwar
wheel is centsred M 1/Z 1nd1 d&an*lar t1Ola.

MOTOR GENERATOR CAUTION
CAUT10lt Do not interfere with rX bypass ciectricol circuit breaker or attempt in
other ways to defeat its purpose. Oon't fill fuel tank while origins is twining and
don't smoke where filling fuel tank. Wipe up any oil and gasoline spills immediately
and make sure oily rags aren't left on the power plant or in its compartment.
Replace any compartment Insulatirut that may become fuel or oil soaked. Do not use
flammable materials directly above or around the power plant compartment. Make
slue the ventilation system provides a constant now of air to expel any fuel vapor
from motor generator compartment while vehicle is in transit.

	

Also, be sure any
openings madst in the motor generator compartment for conduit, wiring, etc. are
sealed to prevont totic .gases from enteriny vehicle interior . Do not remove oil-211
cap while engine is running.

If lead deposits err not removed frnm the engine before
switching. from Lendcd to nonleaded gasoline, preignition

could occur causing severe damage to the, engine.

NOTE : The information ill this bulletin on the use of lead free or low
lead gasoline pertains to Onan-huitt ongine9 ONLY .
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SPECIFICATIONS

ENGINE

	

6000 Watt NH series
Manufacturer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

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

	

. . . . . . . Onan
Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Four Cycle. Air Cooled, L Head
Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gasoline
Fuel Pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 Volt. EWcttic
Cylinders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Two
Bore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-9/16 Inch
Stroke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . 3 inch
Oil Capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 quarts

(With Filter Change) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-1/2 quarts
Battery Voltage .

	

"

	

"

	

. . . . . . . . . . . . . . . . . . . . . . . . . . "18 .Am "

	

12 Volt
Battery Size IAbovo 0' F . Operation) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

Amp/Mr. Min.
Battery Charging System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 Ampere, Flywheel Alternator
Starting System . . . . . .

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Solenoid Shift

GENERATOR

	

6000 Watt NH 9000
Manufacturer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Onan
Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Revolving Armature. Four Pole, 1800 rpm
60 Hertz Recreational Vehicle Rating . . . . . . . . . . . . . . . " . "" - "" 6000 Watt&(6KW)
Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 Volts
Current Rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50 Amperes
Phase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Single
Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Two

PROTECTION
Generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50 Ampere Circuit Breaker
Control (Remote Wiring) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 Ampere Fuse

ENGINE

	

4000 Watt BF Series
Manufacturer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Onan
Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . Four Cycle, Air Cooled. L Head
Fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Gasoline
Fuel Pump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12V, Electric
Cylinders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Two

Bore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1/8 Inch
Stroke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5/8 Inch
Oil Capacity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3 Quarts

(With Filter Change) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1/2 Quarts
Battery Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 Volt Battery Size (Above 041F Operation)45 Amp/hr Min.
Battery Charging System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 Ampere, Flywheel Alternator
Starting System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . .Solenoid Shift

GENERATOR

	

4000 Watt BF series
Manufacturer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Onan
Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Revolving Armature, Four Pole, 1800rpm
60 Hertz Recreational Vehicle Rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4000 Watts (4KW)
Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._ . 120 Volts
Current Rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .33 Amperes
Phase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Single
Wire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Two

PROTECTION
Generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . """""""" . """" . . 35 or 40 Ampere Circuit Breaker
Control (Remote Wiring) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " " . . . . . . . . . . . 5 Ampere Fuse

TUNE-up SPECIFICATIONS NH 6000 & B F 4000 series
Spark Plug Gap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . "

	

.020 inch
,020 InchBreaker Point Gap (Full Separation) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Ignition Timing (Engine Running or Static) ""

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 266 BTC02

Tappet Adjustment (Engine Cold)
Intake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i
Exhaust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .012 inch



Regularly scheduled maintenance is the key to lower operating costs and longer service life for the unit . The
followir ^hedule can be used as a guide. However, actual operating conditions under which a unit is run
should be the determining factor in establishing a maintenance schedule . When operating in very dusty or
dirty conditions, some of the service periods may have to be reduced . Check the condition of the crankcaseoil,
the filters, etc . frequently until the proper service time periods can be established .

For any abnormalities in operation, unusual noises from engine or accessories, loss of power, overheating,
etc ., contact your nearest dealer .

xt - Perform mcre often in extremely dusty conditions .
x2 - For detailed maintenance, contact your dealer.
x3 - Replace if necessary .
x4 - Replace at beginning of season .
x5 - Check at tnis time (or sooner) it operating

vehicle in extremely dusty conditions.

MAINTENANCE

PERIODIC MAINTENANCE SCHEDULE

AFTER EACH CYCLE OF INDICATED HOURS

SERVICE THESE ITEMS 8 50 100 200 400 1000

General Inspection x
Check Oil Level x
Check Battery x
Change Crankcase Oil x1

Check Air Cleaner x1
Check Breaker Points x3

Check Spark Plugs x4

Change Oil Filter x1

Clean Cooling Fins x1

Clean Crankcase Breather x2

Replace Breaker Points x2

Fuel Filter x3

Adjust Tappets x2

Replace Air Cleaner x1

Remove Carbon From Heads x2

Check Generator Brushes (For Sticking) x5

Complete Reconditioning (If Required) x2

Check Generator Brushes (For Wear) I I I i x2



ONAN MOTOR GENERATOR

ENGINE TROUBLE DIAGNOSIS

CAUSE

Motor Generator Engine Troubleshooting Guide

GASOLINE ENGINE
TROUBLESHOOTING

GUIDE

111 ills STARTING SYSTEM

" " -~" Loose or Corroded Battery Connection
-~~~ Low or Discharged Battery

- - ~-- Faulty Starter
---..-..a.-.-...-. -Faulty Start Solenoid_ _ -

IGNITION SYSTEM

Wong
Wron g Spark Plug

r
Gap--.m---.cou-mmmmi]m-"-s- - Worn Points or Improper Gap Setting

Bad I notion Co , I or Condenser
--.... ..a...-" .""-.ir Faulty Spark Plug Wires

FUEL SYSTEM

MEMONEONa0E-NONE00 Out of Fuel - Check-~~--~~~~----~~0--4 can Fuel Mixture - ReadjustnWa EMME OMMENaoOn~~ Rich Fuel Mixture or Choke Stuck
..--.Oa....-..--.. Engine Flooded

00~~~~~ - Poor Quality Fuel
~-~ Dirt Carbu rettor

" " " " "
013L."-`UENE Dirty Fuel Filter

Noao0000o0~ Defective Fuel Pump

INTERNAL ENGINE

" O.-. " " " Vvron Valve Clearance
Broken Valve S ran

. " .. Valve Or Valve Seal Leaking
Piston Rings Worn or Broken

" Wrong Bearing Clearance

COOLING SYSTEM (AIR COOLED)

.-.--0 COME Poor Air Circulation
" " Dirt or OBI Cooling Fins

" " " "" " Blown Head Gasket

LUBRICATION SYSTEM

" " Relief Valve Stuck
" _" _ 1 0 11 0 1 " Faulty Oi I Pump
~-. " Dirty Oil or Filter

guMnOI30a0MOOnMI30oovIM " Oil Too Light or DilutedDiluted

zONNUMaMOMMnMo0on0M " Oil Level Low
--.-a-M-.U.---.MM- Oil Too Heav

KXMIW.LA...-.0.--EOMEN Dirt Crankcase Breather Valve

THROTTLE AND GOVERNOR

MEMO inkage Out of Adjustment
" Linka e Worn or Disconnected

Governor Spring Sensitivity Too Great
" Linkage Binding



OIL LEVEL
Check the oil level daily or at least every eight hours of
operating time . Check more often on a new unit as oil
consumption is higher until piston rings seat proper-
ly.

OIL CHANGE
Initial oil change should be made after the first 25
hours of operation ; change every 100hours after that .
If operating in extremely dusty or cold weather
conditions, change oil more frequently .

The engine's oil capacity is 4 quarts, 4-1/2 quarts if
replacing oil filter . Do not mix brands nor grades of
motor oil . Use a good quality oil with the designation
SE/CC (former designation was MS, MS/DG) . If
necessary to add oil between changes, use the same
brand and grade of oil already used .

The oil drain plug is located on the bottom side of
engine oil base . Plant'must be pulled out on its slide
rails to gain access .

FIGURE 15 .

	

DIPSTICK AND OIL FILL

OIL FILTER .
Change the crankcase oil filter every 200 hours;
change more often in extremely dusty conditions .
The filter is located on the right side of engine (facing
compartment) . Remove by turning counterclockwise
with a filter wrench Before installing new filter, coat
the gasket on the filter's base with a light film of new
oil . Install by turning clockwise until a light friction is
noted, then turn an additional 1/2 turn .

Do not overtlghten filter as damage may
occur to rubber gasket which wig cause filter

to leak . Be sure to install sealing ring around filter, this ring is an air
seat to prevent cooling air toss .

FIGURE 16 .

	

OIL FILTER LOCATION

AIR CLEANER ELEMENT
Check element every 100 hours Loosen wing nut to
remove. Clean by tapping base lightly on a flat
surface. Replace element at least every 400operating
hours ; clean or replace more often in dusty con-
ditions .

sn
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FIGURE 17 . AIR CLEANER LOCATION



SPARK PLUGS
Check, clean and reset spark plugs every 100
operating hours. Replace spark plugs that show signs
of fouling or electrode erosion . It is recommended
Ilial spark plugs he replaced at the beginning of each
new season (once a year) .

FIGURE 18 . SPARK PLUG GAP

COOLING SYSTEM
The power plant is cooled by a flywheel blower fan
which pulls air through the generator and over the
cylinders and cooling fins . The air path is directed by
sheet metal shrouds and plates . These shrouds and
plates must always be installed properly so unit does
not overheat .

Check and clean (if necessary) the cooling fins at
least every 200 hours of operation . Remove any dust,
dirt or oil which may have accumulated. Check
compartment air inlet and power plant air outlet for
hilildup of dirt, etc.

FIGURE 19 . FUEL PUMP FILTER ELEMENT

FUEL PUMP FILTER ELEMENT
Every 400 hours or sooner, drain fuel pump and check
filter element. Remove fuel pump mounting screws
and turn off hex nut on base of pump. If element
appears dirty, replace with a new one . Be sure to
replace gaskets when reassembling .

Some models may not use a filter element.

CARBURETOR BOWL
Remove carburetor bowl from carburetor every 400
hours and clean screen in solvent . Blow out with low
pressure, compressed air and reassemble, making
sure gaskets are in place. Replace with newgaskets if
necessary, a leaky or broken gasket can cause
starting problems .

GOVERNOR
The governor controls the engine speed by opening
or closing the throttle according to the load taken off
the plant. Every 50 hours check governor linkage for
freedom of movement through its entire travel . Clean
and lubricate ball joint with lubricating graphite .

FIGURE 20 . GOVERNOR LINKAGE

BATTERY INSPECTION
Check battery cells with a hydrometer . The specific
gravity reading should be approximately 1 .280 at 80°
F.

If one or more cells are low on water, add distilled
water and recharge .

Keep the battery case clean and dry. An accumulation
of moisture will lead to a more rapid discharge and
battery failure.

Keep the battery terminals clean and tight. After
making connections, coat the terminals with a light
application of petroleum jelly or grease to retard
corrosion.

8



BREAKER POINTS
To maintain maximum efficiency from the unit,
inspect the breaker points every 100 hours of opera-
tion . Change if points are pitted . Proceed as follows :

1 . Remove the two screws and the cover on the
breaker box.

2 . Remove the two spark plugs so engine call be
easily rotated by hand. Check condition of spark
plugs at this time.

3 . Remove mounting screw (A) and pull the points
out of the box lust far enough so screw (B) can be
removed and leads disconnected .

4 . Remove screw (C) and replace condenser with a
new one .

5 . Replace points with a new set but do not com-
pletely tighten mounting screw (A) .

6 . Rotate the engine clockwise (facing flywheel)
until the 25" BTC mark on flywheel aligns with 1/2
inch hole in rear of blower scroll . Turn another 1/4
turn (90°) to ensure points are fully open .

7 . Using a screwdriver inserted in notch (D) on ttic
right side of points, turn points until gap
measures .020 inch with a flat thickness gauge.
(Be sure feeler is clean .) Tighten mounting screw
and recheck gap.

8 . Timing can. be checked with a timing light,
however, this is not usually necessary . 25" BTC
timing is indicated when notch on flywheel is
centered in inspection hole on rear of` scroll .
Timing light can be connected to either spark
plug .

.030
tot.o

Later Style

ADJUSTMENTS

CARBURETOR
The carburetor has a main fuel (power) adjustment
and an idle fuel adjustment . The main adjustment
affects operation under heavy load conditions. ldlt
adjustment affects operation under light or no loac
conditions . Under normal circumstances, fafk%
carburetor adjustments should not be disturbed
Normal settings are 1-1/4 turn open for main fuel jet
and one turn open for idle fuel jet.

Forcing the needle against its sort wi
damage il. The needle does not complelel

shut off fuel when turned fully in.

9

FIGURE 12 . TIMING HOLE

FIGURE 13 . CARBURETOR ADJUSTMENTS



Before final adjustment, allow the engine to warm tip .
Make the idle adjustment under no load Open the
main jet until the engine runs smooth under accelera-
tion with no load . Slightly more fuel may be needed
(open about 1/4 turn further) when sudden load is
applied or if operating in very cold weather .

Set the throttle stop screw (located on carburetor
throttle lever) with no load connected and while
running at a low speed setting . Turn the screw to give
approximately 1/32 inch clearance between the screw
and pin .

If the engine develops a "hunting" condition (alter-
nite increase and decrease of engine speed), try
correcting by opening the main adjustment needle a
little more . Do not open more than 1/2 turn beyond
the maximum power point .

GOVERNOR ADJUSTMENTS (Figure 14)
Before making governor adjustments, rub the unit
about 15 minutes under light load to reach normal
operating temperature . (if governor is completely out
of adjustment, make a preliminary adjustment at no
load to first attain a safe voltage operating range) .

Engine speed determines the, output voltage and
current frequency of the generator . By increasing the
engine speed, generator voltage' and frer111ency are.
increased . and by decreasing the engine. spp~d .
gr .norntor voltage and frequency are decreaepd . An
accurate voltmeter or frequency meter (preferably
both) should be connected to the generator output in
order to correctly adjust the governor . A small cpPed
drop not noticeable without instruments will rosllli in
an objectionable voltage drop . The engine speed can
be checked with a tachometer.

FIGURE 14 . GOVERNOR ADJUSTMENTS

A hinding in the bearings of the governor shaft, in the
hall joint . or in the carburetor throttle assembly will
cause erratic governor actior,or, alternate increase
and decrease in speed (hunting) . A lean carburetor
:Idjustment may also cause hunting . Springs of all
kinds have a tendency to lose their calibrated tension
through fatigue after long usage . If all governor and
carburetor adjustments are properly made, and the
governor action is still erratic, replacing the spring
with a new one and resetting the adjustments will
usually correct the trouble.

1 . Adjust the carburetor idle needle with no load
connected.

2 . Adjust the carburetor main jet for the best fuel
mixture while operating the set with a full rated
load connected .

3 . Adjust the length of the governor linkage and
check linkage and throttle shaft for binding or
excessive looseness .

4 . Adjust the governor spring tension for rated
speed at no toad operation .

5 Adjust the governor sensitivity .
6 . Recheck the speed adjustment .
7 . Set the carburetor throttle stop screw.

Linkage: The engine starts at wide open throttle . The
1l-ngth of the linkage connecting the governor arm to
the. throttle shaft and lever is adjusted by rotating the
ball joint . Adjust this length so that with the engine
stopped and tension on the governor spring, the stop
on the carburetor throttle lever just contacts the
underside of the carburetor bowl. This setting allows
immediate control by the governor after starting . It
aNo synchronizes travel of the governor arm and the
throttle ,haft .

1 0

VOLTAGE CHART 120 VOLT
FOR CHECKING 1 PHASE

GOVERNOR REGULATION 2 WIRE

Maximum
No-Load Voltage 126

Minimum
Full-Load Voltage 110

SPEED CHART FOR CHECKING
GOVERNOR REGULATION

Maximum No-Load Speed (rpm) 1890

Hertz 63

Minimum Full-Load Speed (rpm) 1770

Hertz 59



SPeed AdIustmenlr With the warmed-up unit
operating at no load. adjust the tension of the
governor spring . Refer to Voltage Chart and the SpudChart. Turn thespeed adjusting nut to obtain avoltage
and speed reading within the limits shown.

8enallivity A 11usbnent Refer to the Gui+ernor Adjust-ntent illustration, and to the Voltage and SjnrdCharts.
Check the voltage and speed, first with no load
connected and again with a full load. Adjust the
sensitivity to give the closest regulation (least speed
and voltage difference between no load and full load)
without cauong a hunting condition.

To increase sensitivity (closer regulation), shift the
spring toward the governor shaft.

An adjustment for too much sensitivity will cause
alternate increase and decrease of engine speed
(hunting).

To decrease sensitivity, shift the spring toward the
outer end of the governor arm. Too little sensitivity
will result in too much difference in speed betweenno
load and full load conditions.

Any change in the sensitivity adjustment usually
requires a compensating speed (spring tension)

ELECTRIC S0LENOID
The electric solenoid choirs is of Sisson manufacture.
Sisson chokes are used on some Onan engines and elec-
tric plants and are a combination of magnet and bimetel.

The electric solenoid type of choke is shown in Figure
8. The magnetic coil and core assembly A is mounted at
the top of the assembly. The hinged magnet arm B is
connected by link C to a U-shaped bimetal strip D. The
bimetal strip bears against the shaft plate E which
operates the shaft F. Choke lever G is mounted on shaft
F and is connected by suitable linkage to the carburetor
choke lever.

When the start button on the plant is pressed, the magnet
arm B is pulled upward . U the plant is being started
"cold", the bimetal strip D is spread enough so that
the lever G will move far enough to completely close
the carburetor choke plate. This gives a rich choking
mixture for starting. As soon as the plant starts and the
start button is released, the magnet arm B drops down
to a position determined by the bimetal strip D opening
the carburetor choke slightly . As heat from the manifold
affects the bimetal strip D, its ends come closer to-
gether permitting the carburetor choke to open still
wider. When the plant is_ started at operating temperature,
the bimetal strip ends are close together preventing the
magnet arm from pulling the shaft plate upward .

This choke should require no seasonal readjustment . If
the adjustment has been disturbed, adjust in the follow-
ing manner . The engine should be "cold" . Disconnect
the linkage to the carburetor choke shaft. Rotate the
choke lever G in the closed choke direction until the
hole in shaft F is aligned with the notch in the shaft
bearing. Insert a 1/16" diameter rod through the shaft
hole engaging the rod in the notch of the mounting
flange . This will lock the shaft in place.

'LINKAGE TO CARBUR-
ETOR CHORE LE OEME

Loosen the choke lever clamp screw enough to permit
moving the lever on the shaft . The linkage to the carbu-
retor choke lever must be properly in place. I *move
the air cleaner connection from the carburetor sit intake
so that the carburetor choke plate can be seen. Adt-L
the choke assembly lever so that the carbureto c
plate is just completely closed or not more that 1/16
open . Tighten the choke lever clamp screw and remove
the locking rod from the shaft.

Test the adjustment to see that when the choke lever is
pulled upward to its limit, the carburetor choice plate is
closed or nearly so . Press downward on the choke lever
against the tension of the bimetal strip to the limit of
its travel . The carburetor choke plate should open com-
pletely. If the carburetor choke plate will not completely
open, adjust the position of the carburetor choke shaft
lever as necessary. Recheck the adjustment . If trial.
proves further adjustment is necessary, reinsert the
locking rod and loosen the lever clamp screw. For a
richer choke mixture pull the lever upward slightly . For
a leaner choke mixture, push the lever downward sllgtlt-
ly.

Tighten the clamp screw and remove the rod from the
shaft hole. When the plant is at operating temperature,
the carburetor choice plate must be wide open.

The choke cannot operate properly if there is any bind-
ing in the connecting linkage, the choke assembly @heft
or the carburetor shaft. To test the magnet of the choke
assembly, hold a screwdriver blade 1/4" frots the toe
center riveted post . When the start button is pees
the magnet coil should be energised pulling the screw
driver to the center post . If no magnetic pull is felt,
check the choke electrical circuit. Replace the choke
if the magnet coil is defective.
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TYPE 1 BREAKER POINTS
1. Remove the two screws and the cover on

the breaker box.
2 . Remove the two spark plugs su the

engine can easily be rotated by hurxl. Chuck

condition of spark plugs at this time.
3 . Remove mounting screw (A) and pull the

points out of the box just far enough so screw
(B) can be removed and leads. disconnect"

4. Remove screw (C) and replace condenser
with a new one. Tighten screw (C).

5. Replace points with a new set. Tighten
screw (B) but do not completely tighten
mounting screw (A).
6. Remove push-on terminwl from ignition

coil negative terminal. Connect test lamp,
one lead to battery positive (*) terminal at
starter, the other lead to push-on terminal (-)

7. Rotate

	

engine

	

clockwise

	

(fachly
flywheel) by hand until 20a BTDC mark on
flywheel aligns with center of timing access
hole. (Note, early units marked at 25 BTDC
should be set at 250 BTOC.) Then, using a
screwdriver inserted in notch (O) on the left
side of the points (reverse view of figure 1),
adjust points until test lamp just goes out (or
Ohmmeter read* Infinity). Tighten screw (A).

S. To

	

check,

	

turn - crankshaft

	

against
rotation (counterclockwise) until points just
close. At this time teat lamp should light (or
Ohmmeter should read "Zorg"). Now slowly
rotate the engine clockwise. Lamp should go
out (or Ohmmeter MW Infinity) just as the
points break, which is the time at whirl
ignition occurs. (6KW - 200 BTOC or 250
BTDC, whichever is marked on flywheel.)
Breaker points are now adjusted properly and
timing is set.

NOTE: Type 1 breaker box assembly may be
converted to Type 2 breaker box assembly to
provide aasier access to ignition contacts.

BREAKER POINT ADJUSTMENT
.ow

	

AND TIMING PROCEDURE

iii 2-6"MiWW hi0 Adjw1new Tppo 9

TYPE 2 BREAKER POINTS
1. Remove single screw and the break,

point cover box.
2. Remove the two spark plugs so tf

unijine can easily be rotated by hand. Chec
condition of spark plugs at this time.

3. Using a screwdriver, remove mountir
screw (C). Use an Allen wrench to remo%
mounting screws (A) and (B). Loosen screw.(i
to remove leads. Remove points and con
deluer from base (F).
4. Replace points and condenser with a ne,

set. Tighten screws (A), (8) and (C). Connec
leads and tighten screw (E).
5. Remove push-on terminal from ignitio

coil negative terminal. Connect test lama
uiw lead to battery positive W. terminal
starter, the other lead to push-on terminal (-
removed from ignition coil terminal. (To us
Ohmmeter or self-powered test lamp, remov
push-on terminal from ignition coil negativ
terminal. Connect one of meter leads t
removed terminal, tho other to suitable angin
ground . Do not connect Ohmmeter to batter
positive W lead at starter or dwnage t
instrument could result.
6. Rotate

	

engine

	

! clockwise

	

(facin.
flywheel) by hand until 200 BTOC mark a
flywheel aligns with center of timin* acres
hole. (Note, early units marked at 25 BTU(
should be set at 25 BTOC.) Then, using a
Allen wrench inserted in screw (O), adjua
points until test lamp just goes out (o
Ohmmeter reads Infinity).

7. To check, turn crankshaft *gains
rotation (counterclockwise) until points ju..
close. At this time test lamp should light (c
Ohmmeter should read "Zero" resistance
Now slowly rotate engine clockwise. The lam
should go out (ur Ohmmeter read Infinity) ju .
as the points break, which is the time i
which ignition occurs. (6KW-20o BTDC c
250 BTDC, whichever is marked on flywheel
Breaker points are now adjusted properly ar
tiaaing is set.



CARBURETOR PARTS GROUP

BEGIN
SPEC S

BOWL FLANGE
GASKET

A"11arv

TAB CONT
HEAD OF PIH,WITN
FULL WEIGHT OF (FLOAT

COMPRESSING INLET
VALVE SPRING.

' - Parts contained in the 146-0185 Gasket Kit.
- Parts contained in the 146-0180 Repair Kit.

FIGURE 14 . SETTING FLOAT LEVEL

REF. PART
NO. NO.

OTy. PART
USED DESCRIPTM

146-0188 1 Carburetor Assembly (CagnpIela)
1 146-0189 1 Body, Carburetor
2 146-0171 1 Bowl Assembly (Includes Power

Needle and Screen)
3 146-0172 1 Shad, Throttle
4 146-0173 1 Valve, Throttle
5 146-0174 1 Shaft, Choke
6 146-0175 1 Valve, Choke
7 146-0176 1 Float Assembly
8 146-0111 1 *Shaft, Float
9 146-0190 1 Nozzle
10 146-0182 1 'Gasket, Valve Seat
11 146-0163 2 'Gasket. Bowl Nut
12 146-0164 1 'Gasket, Body to Bowl
19 146-0142 4 Screw and Washer Assembly
14 146-0186 1 Spring and Screw. Adjusting
15 146-0187 1 *Needle Assembly - Power
16 146-0116 1 eNeedle Assembly - Idle
17 146-0177 1 Retainer, Bowl
18 146-0178 1 Seat, Throttle Shad
19 146-0179 1 *Float, Valve Seat and

Gasket Assembly
141-0078 1 'Gasket, Mounting Flange
146-0185' 1 *Kit, Gasket (Includes

Puts Marked ' )
146-0180 1 'Kit, Repair (Includes

Parts Marked " )



ONAN MOTOR GENERATOR

FUEL SYSTEM TROUBLE DIAGNOSIS
Problem Possible Cause Correction

Fuel leaks from carbu- 1 . Float level set too 1 . With fuel bowl removed and
rotor when fuel shut-off high. carburetor inverted, set float
is open. parallel to bowl flange . (3/32'

clearance)

2 . Dirt under inlet valve . 2 . Remove inlet valve, clean seat
by rinsing in clean fuel and blow
off with compressed air.

3 . Bowl vent plugged . 3 . Remove bowl and blow clean
with compressed air .

4. Collapsed float caused 4. Replace float .
by blowing assembled car-
buretor with compressed
air.

5 . Carburetor gummed from 5. Remove fuel bowl and clean.
storage. Float stuck to
screen .

Engine smokes and runs I . Dirty air filter . 1 . Clean or replace .
rich .

2 . Improper adjustment . 2 . Set idle & power needles at I
turn open. After engine starts and
runs, set for optimum performance .

3 . Nozzle boss gasket 3 . Remove fuel bowl and replace
leaks. Engine runs with gasket . Tighten bowl retainer
power needle seated . securely .

4. Air bleeds in carbu- 4 . Remove fuel bowl, idle & power
retor plugged . needles . Clean thoroughly with

compressed air .

Engine runs lean . 1 . Improper adjustment. 1 . Set idle & power needles at 1
turn open. After engine starts and
runs, set for optimum performance .

2 . Idle holes plugged . 2 . Remove fuel bowl, idle & power
Dirt in fuel delivery needles . Clean thoroughly_ with com-
channels. pressed air.

3 . Float level set too 3 . With fuel bowl removed and
low. Low level in fuel carburetor inverted, set float
bowl. parallel to bowl flange. (3/32'

Clearance)
4. Fuel filter in elec- 4 . Remove filter and replace .
tric fuel pump dirty .
5 . Fuel filter in fuel 5 . Remove fuel bowl. Invert bowl
bowl plugged . and tap on flat surface . Clean

thoroughly and replace .



VALVE SERVICE

Properly- seated valves are essential to guud engine
performance. The cylinder head is removable for valve
servicing. Do not use a pry to loosen the cylinder head.
Rep sharply on the edge with a soft-faced hammer . A
conventional-type valve spring lifter may be used when
removing the valve spring locks, which are of the split
type . - Clean all carbon deposits from the cylinder head .
piston top, valves . guides, etc. If a valve lace is burnt-d
or warped, or the stem worn, install a new valvt- .

Worn valve stem guides may be replaced trusts us : .nhlist
valve chamber. Valve locks are the split, tapered-t$'in',
;he smaller diameter facing toward the valve head. Tappet :
are replaceable from the valve chamber alter the valve
assemblies are removed. Seat Figure 18 for valve details.

NOTE - USE A STANDARD
AUTOMOTIVE TYPE WRENCH
TO ADJUST THE TAPPETS.

VALVE CLEARANCES

INTAKE VALVES ,003
EXHAUST VALVES ~O 1,2

C7-j W .
VALVE SEAT

INSERT` ~,
~~

VALVE j

The valve lace angle is 44°.

	

The valve seat angle is 45 °.
This 1" interference angle results in a sharp sealing
surlace between the valve and the seat . This interference
angle minimizes face deposits and lengthens valve life .
Valve seat face should be 1/32 to 3/64 of an inch wide .
Grind only enough to assure proper seating.

The valves should net be hand lapped, if at all avoidable,
>.inr%: the sharp contact may be destroyed. This is espe-
sally important where stellite-faced valves and seals are
uwd. Remove all grinding dust from engine parts and
usmall each valve in its proper location . Check each
valve for a tight seat using an air pressure testing tool .
i t %uch a tool is not available, make pencil marks at
intervals acro,:`: the valve face and observe if the marks

NOTE - SEE VALVE TAPPET
CLEARANCES IN TEXT

f VALVE RETAINERIII~~~~
VALVE SPRING,

ALVF GUIDE -

	

'V

VALVE ADJUSTING
SCREW

15

FIGURE 111 . VALVE DETAILS AND CLEARANCES

WRONG

I de'bt io 0^4S°,1

SEAT

V ALICE

+ k,t

	

RIGHT
C(Fetil Ce



o off salforely when tbi valve in ratified Part of a sare

ysllt the Goat.

Lig%Uy oil the valve atoms and assemble. Adjust 'III-
-valve clearance.

The - positive"type valve Imagoes serve to pruluny, t . .ltt

ids and lesamd the weed for valve service. Whom sun. i . . ..t "
ink properly, the valve is rotated a fraction of a two .» It
floe it opusit. While at open pusttioa. the vaivu c."I 1.L

engaged freely . but is only ono directiaa. It rotafts ;- an-'

fashy, wplace.

TAPPET ADJUSTMENT
These plants are equipped with adjustable toPP1.4s .
make a valve adjutaaeat, Gown the valve covers . F:.rstiy
the flywheel. cr+sk the eagtoe over slowly by hand until
the left intake valve opeae Gad class. Cwtltatu" .J . .PAI

ENGINE MISFIRES AT LIGHT LOAD
Carburetor idle jet clogged
a Improperly adjssted.

	

Clean.

plug saps too Barrow.

	

Set pp.

Wake air leak.

	

Tighten. Replace gaskets

if Woessary.

Faulty ipitlas.

	

Clan, adjust . a replant"
broker Pants. amik Plugs.
caderee, sic., or thaw
ignition .

ENGINE MISFIRES AT HEAVY LOAD
Defective spark Ple4

	

Replace.

Fesity ipitios.

	

Cletr. adjust . at it-0- t .

breaker points . spark PIUKs
,coadwser, etc.. a

ignition .
Chugged carburetor .

	

Clean terbtuetor.

Clogged fuel screw.

	

Clan.

Defective spark plug cable.

	

Replace.

ENGINE IUSPIR93 AT ALL LOADS
Foaled spark plsg.

	

Cleea and adjust.

Defective a walk spark
i11111sr

	

PAPA

L"Itiog valves.

	

Caitiff valves.

Beak" valve spring .

	

Replace.

flow

Defective a improperly

	

Adjust a replace breaker
adjrsW breaker points..

	

poists.

1/4 tare wail the pair oa"the " flywbeil and the TC mark
on the gene cover we in line. This should piece the left
platoa at the top of its compression stroke, the position
it must be in to art proper valve adjustment for the left
cylinder . Cleatuecas tire shown in Figure Ill. Fqr each
valve, the thinner pupa (minimum) should pass freely
bctwem the valve stem and valve tappet but the thicker
16,agtr (masualum) should ".

To adjust valve clearance, turn adjusting screw as needed
to obtain the eight clearance. The screw is self-locking.

To adjust the valves on the right cylinder, crank the
engine over one complete revolution and again line up the
mark an the flywheel and the TC mark as the pat cows.
Then follow the adjustment given for the valves of tM
Wit t:yliadar .

ENGINE EACKFIRRS AT CARWRETOR
Lean fuel mixture.

	

Clews c rbuntar.

	

Adjust
jeta.

Clogged feel filter.

	

Clan.

Air lank at intake amilold

	

Tighten retnteting nenwo.

at carburetor flange.

	

Replay pakas as war

Pea fuel.

	

Fiu Suit pond, (tab twl.

Spark advanced too far.

	

Re-eat

	

hreeka points or
time ignition.

lutake valve leaking.

	

Reface, seat a replace.



STARTER REMOVAL

1 . Slide set completely out on its rails . Remove front
panel and blower scroll (Figure 41) .

FIGURE 41 . BLOWER SCROLL REMOVED

2 . Remove flywheel with a flywheel puller or loosen
center cap screw and direct a sharp blow to
loosen . It helps to pull forward on one side of
flywheel when striking with a hammer. If using
this procedure be sure to leave center cap screw
loosely in place or blower wheel will fall on floor.

3 . Remove left and right hand air shrouds that cover
cylinder heads.

4 . Remove exhaust manifold .
5 . Remove blower scroll backing plate (two screws

on bottom - two on gear cover) .

FIGURE 42. REMOVING BACKING PLATE

1 7

6 . Disconnect heavy wire that connects to starter .
7 . Remove two starter hold-down studs and lift out

starter.

STARTER DISASSEMBLY
Disassemble the starter as follows :

1 . Loosen the nut that attaches the solenoid motor
terminal to the field coil connector lead and take
off the connector lead .

FIGURE 43.

FIGURE 44

2 . Loosen the retaining screws and remove the
solenoid from the front bracket . Simultaneously,
the fiber washers, the return spring and the
solenoid plunger will be removed.



CYLINDER BLOCK GROUP 6W
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TESTING MOTOR GENERATOR BATTERY
CHARGING SYSTEM

Basic Test Procedure Test Values

1 . Battery Battery Voltage - unit 12 to 12.8 VDC
not running .

2. Regulator Battery Voltage after 13.6 to 14.7 VDC
unit is running 3 to S
minutes.

3 . Alternator Stator Ohmmeter reading from .2 to .6 Ohms
and Wiring with Fully stator output - unit not
Charged battery. running. Disconnect wire

terminating at AC termi-
nal of voltage regulator
and -wire terminating at
BAT terminal of start
solenoid . Insert ohm-
meter between these
wires.

4 . Alternator Stator Measure AC stator output 23.2 to 30.8 VAC
and Wiring. voltage with unit run-

ning. Disconnect wire
terminating at AC termi-
nal of voltage regulator.
Measure AC voltage (unit
running) between this
wire and BAT terminal of
start solenoid .

FLYWHEEL ALTERNATOR

This unit is equipped with a permanent magnet -Flywheel Alternator System
flywheel alternator and solid-state voltage regulator- .: STATOR
rectifier (output control). As with all solid-state elec- - ROTOR
trical units, precautions are necessary when
servicing . Observe the following :

PRECAUTIONS:
fl

. .
1 . Do not connect battery cables in the wrong

polarity . s "a
> (TOSTARTER

2. Do not short together alternator stator lads. ^wwrnOre

3. Do not run without a battery . Damage will
.n ..>_ °

occur to regulator and battery ignition coil . PLY1DfEEL
VOLTAGE REGULATOR A-1633

19
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LOAD Maas
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'i ohms
#" ohln+
*" ohms
'f ohms
Infinity
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Infinity
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AC GENERATOR MAINTENANCE

GENERAL
The generator uses a revolving armature and normal-
ly needs little care other than a periodic check of the
brushes and collector rings . If a major generator
repair becomes necessary, have the equipment
checked and tested by a qualified electrician who is
thoroughly familiar with the operation of electric
generating equipment .

All accessories must be takenoff and power plantmust be nrnolred
from its slide rails for disassembly and repair of the generator .

BRUSH REMOVAL AND REPLACEMENT
To gain access to brushes, remove plastic end bell
screens . Measure brush wear as shown in Figure 64,
using a small, narrow scale inserted into top of brush
block . If brushes need replacing remove and tag wires
connecting to brush blocks . Then remove brush
blocks and lift out of end bell . Pull out the brushes and
springs from bottom of brush block. Clean out any
dirt or oil from brush block at this time .

New brushes are shaped to fit and seldom need
sanding to seat properly . Always replace brushes as a
set and use only the correct brushes as listed in the
h I R7N c'A 7Al.l)G . Never use a substitute brush
which may appear to be the same but may have
entirely different electrical characteristics .

TOP VIEW OF
BRUSH BLOCK

MAXIMUM WEAR LIMIT
ONE INCH

REPLACE WHEN WORN
S/tl -4&_ TO THIS DIMENSION
1

	

OR IF MEASURLMENT
"A" EXCEEDS ONE INCH

CROSS SECTION OF
BRUSH BLOCK NOTE : MEASURE FROM TOP FACE OF

BRUSH BLOCK TO TOP OF BRUSH .

FIGURE $4 . BRUSH WEAR LIMITS

21

Note that brush blocks are stamped "BRG END" on
one side . Be sure this stamped side faces bearing end
of generator for correct brush alignment . Tighten the
brush block screws to 40-70 in-lb . (4-6 ft-lb.) . If some
sparking occurs after replacing brushes, run the plant
with a light load until brushes seat properly. Check
brush springs for freedom of movement .

GENERATOR DISASSEMBLY

1 . Remove power plant from its slide rails .
2 . Remove all accessories attached to the generator .
3 . Tag and remove all leads .
4 . Loosen and lift out both brush rigs .
5 . Remove four generator through-stud nuts.
6 . Lift or pull end bell from frame assembly . Do not

pry loose with a screwdriver, use a plastic
hammer and tap around edges of end bell to
loosen .

7 . Remove frame (field) assembly, being careful not
to let it rest or drag on the armature .

Four stab are used between frame (11Hd)
assembly and efplne-b-gtneralor sdapbr.

These seals must be used when reassembling gewnlor or the
generator will overheat.



o Check spark plug wires for i . .%,sc connections and possible shorts .
" Check the coil for continuity and shurts .

	

'rust the primary and second-
ary windings as follows :

1 . Use a volt/ohm/ammeter or cyuivalcnt .
2 . Place black lead on ground(-) terminal of coil and red lead to positive

(+) terminal . Primary resistance should read 0 .50 to 4 .73 ohms .
3 . Change resistance setting on meter . Place meter leads inside of

spark plug cable holes (Figure 1) . Secondary resistance should read
10;800 to 15,400 ohms .

FIGURE 1 .

	

I'isallNG IGNITION COIL
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A. ENGINE DOES NOT CRANK YES NO
1A. Check battery. Are battery terminals clean and are cables tight? 2A -

2A. Check battery cables for correct polarity. Is 12 volts present across battery
terminals with engine stopped and is 8 volts or higher present with engine
cranking? 3A 10A

3A. Remove cover on printed circuit board. Jumper terminal 7 to 3. Press start
switch. Does engine crank? 4A 5A

4A. K2 contact is defective . Replace printed circuit board . _

5A. Jumper terminal 7 to 1 . Does engine crank? 6A 7A

6A. Start switch S3 is defective. Replace printed circuit board.

7A. Jumper from S terminal of 81 starter motor to positive (+) . Does engine
crank? BA gA

8A. Replace K 1 start solenoid . -

9A. Starter Is defective. Remove and perform tests listed in STARTING
SYSTEM section and/or replace starter .

10A . Replace battery.
S. ENGINE CRANKS BUT DOES NOT START YES NO

18. Is Ft fuse on control board OK? 36 28

28. Replace with an identical 5 amp fuse. Correct problem which caused fuse
to bum. (NOTE: Remote control leads may be shorted or grounded) .

38. While engine cranks, check K1-I start solenoid voltage . Is 12 volts present
between terminals 10 and 1? 58 48

48. Replace K1 start solenoid .

58. Jumper terminals 9 to 11 . Does engine start when start switch is pushed? 68 78

68 . K2 contacts are defective. Replace printed circuit board.

78. Fuel solenoid K4 must be open during starting and running . Remove fuel
line from carburetor. Does fuel pulsate from line when start switch is
pushed? 118 88

WARNING: Use extreme care for tests 78 and 88. Direct the fuel flow into
a suitable container and make sure area is well ventilated to prevent
accumulation of gasoline fumes.

88 . Disconnect fuel solenoid from line and check fuel pump E2. Pump will
click when operating properly. Does fuel pulsate from pump (solenoid
disconnected) when start switch is pushed? 108 98

98. Fuel pump (or wiring) is defective and must be replaced.

108. Fuel solenoid Is defective and must be replaced .

118 . Is electric choke closed when engine is cranking? 138 128

128 . Voltage at choke terminal when engine Is cranking should be 12 volts . +f
choke does not move (at room temperature) with 12 volts applied, replace
it. Also check wire from choke to control for shorts to ground

138 . The fault is in the ignition system. Check points, plugs, wires and aral+_
Refer to IGNITION section .



GENERATOR BEARING
Thegenerator is prelubricated and double-scaled.

Replace bearing approximately every 3 years or at
each engine overhaul.

COMPOUNDING REACTOR
Ir output voltage is high with no electrical k+d

connected to the generator, with generator runmwli
at 1800 rpm, then the compounding reactor is prn w
bly defective. Test as shown in Figure 88, using a
Variac .

C. ENGINE RUNS 3 OR 4 SECONDS "THEN STOPS' YES NO-]

IC. Check oil level . Refill to FULL mark on dipstick. Does engine now continue
to run? - 2C

2C. Check voltage from terminal 11 to 12. Is it 12 volts with engine stopped
and does voltage drop to zero when engine runs? - 3C

3C. Check oil pressure sensor wire for shorts to ground by visually tracing
wire from S2 low oil pressure switch to control. Is wire grounded? 4C 5C

4C. Replace or repair wire making sure, it isn't rubbing against anything
that may again cause a grounding problem. - --

5C . Replace low oil pressure switch S2.
NOTE: Remote control leads may be shorted or grounded .

D. LOW BATTERY " LOW CHARGE RATE YES NO

1D. With engine cranking, measure voltage at terminal 8 to BAT terminal of
K1 start solenoid. Is 8 volts present? 2D 30

2D. Check battery connections. They must be clean and tight. -

3D. Check flywheel alternator G1 output . Disconnect AC lead that connects
to voltage regulator VR1 and connect voltmeter to this lead and BAT
terminal of K1 start solenoid. This checks AC open circuit voltage. Start
engine. Is AC output voltage approximately 28 volts with unit running at
1800 rpm? 5D 40

40. Replace alternator stator G1 .

50. Connect a voltmeter across battery terminals. Start engine. Does DC
voltage increase to 13 to 14112 volts after engine is running for a few
minutes? - 60

8D. Rsmovb and replace voltage regulator VR 1 . -
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GENERATOR GROUP
AEI' . PART art. PART "ES . PART OTy. "AIIT
110 . 110. Y"ED OESCRIPT10t+ No. No. USED 0Eaca11wm"

?]1-O 1 Adepler . Contra 10 204-0115 t Ring . Colleclar
2 13"-2628 1 Duct. Generolor Au . Stotler 11 510-0047 1 Beermg. Bo11

Bottle mw cm tiller 12 270-1AM 1 Frame and Slrlor, p10w'd
Dram IR"t Srael 13 ?11 "U2?4 1 Bell. End

3 1316-2000 1 Oust. Generesm Air 14 212-0951 2 Block Asmn0yr (1nNudw
Ileh 6r411e1 Rrushw and 3pYps)

4 613-01"Z f. Roll.Oonaoot 15 214-009" 4 Brush
Adopter 113 212-1732 4 Sprulq. leuen

a SCREW. MEXMEAD 11 315-0378- 1 Reactor . Colepoutwme
315-0340 a Alr Duo MounWq 18 50"178 1 aonlmel. 0~Leads

11110-= 4 318-1 18 616-0182 4 Pill . Rc-u - End Do
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ONAN MOTOR GENERATOR

CORRECTIVE ACTION TO
TROUBLESHOOTING GUIDE

I . Clean and tighten all battery terminals. Check
for loose wires and correct connections. See steps 2
and 3 .

2. Check specific gravity. Recharge or replace
battery if necessary . See Step S.

3. Check starter brushes and/or substitute with
a new starter. Replace if defective . See Step 4.

Control System Troubleshooting Guide

4. When cranking, check K1 coil voltage. There
should be approximately 12V DC across terminals
11 (+) and ? (-), 10 (+) and 1 (-), B1-S (+) and 1
(-) ground . If this voltage is not present at any of
these terminals, replace start solenoid . Check condi-
tion 18 to eliminate PC board faults .

5. Measure AC voltage of alternator GI during
cranking . Approximately 6 volts AC should be pre-
sent at terminals 8 and K1 battery terminal . If there
is zero volts then check the wiring for a short circuit .
If the alternator fails to charge when running at 1800
RPM, replace alternator; see Step 13 and preceding
paragraph, Chsrge Ammeter.

/ CONTROL
O? a~`' cap y ~~\ .0~ SYSTEMo acv-~o

cc GJ~
%

y

~oQ °~-`c4' TROUBLESHOOTING
G0~0yy\o 0,

0
16)11

,oc ò 0
Q~c .ca`4~`~o GUIDE

t~ t0 Ci.t, fì

L
1 JC`g ~̀\h Oty OQ60 O O Cr'l

PROBABLE CAUSE

" " I Bad Batter Connection
" " 2 Low Battery - BT I
" " 3 Faulty Starter - BI

" " 4 Faulty Start Solenoid- KI
5 Faulty Alternator-GI

" " 6 Faulty Ign . -TI Coil, SI Points
7 Faulty Fue I Pump -E2
8 Faulty LOP Switch-S2

" " 9 Faulty Choke- E I
" 10 Grounded LOP Circuit

" " " " I 1 Low or No Fuel
" " 12 Low Oi I Leve I

" 13 Faulty Regulator- VR I
14 Printed Circuit Board Faults

" " " 15 Fuse Out- F I
" " 16 Faulty Disconnect Circuit

" 17 Faulty Stop Switch-S3
" " " 18 Faulty Contacts- K2
" 19 Faulty Relay-K3

" " 20 Faulty LOP Circuit



6. Visually check ignition points to see if they are
opening and closing. If not, adjust to engine specifi-
cations. Voltage to ground at the battery side of T1
coil should be 12 volts. At the ignition point side to
ground, the voltage should be zero when the points
are closed and 12 volts when the points are open.

7. Remove S lead on starter B 1 . Push start button
then listen for fuel pump clicking . Next check by
connecting fuel pump lead directly to + 12V. If it
does not operate, replace fuel pump. See Step 11 also .

8. With engine not running, voltage from termi-
nal 1 1 to 12 should be 12 volts. With proper oil level,
start and run engine ; voltage from terminal I1-12
should drop to zero volts . If not, replace low oil
pressure switch . See steps 10, 12 and 20.

9. Manually check choke arm for free movement
to be sure it is not stuck in the open or closed posi-
tion . Voltage at choke terminal, supplied by K1-I
terminal should be 12 volts during cranking and
drop to zero during run. See Step 4 to check choke
supply voltage . If choke does not move at room tem-
perature with 12 volts applied, replace.

10. Check oil pressure sensor wire for short to
ground by visually tracking the wire routing under
cover edges to S2 switch . Move wire to free space to
correct problem. See Step 8.

11 . Refill fuel tank .

12 . Refill to proper oil level .

13 . Insert an ammeter to measure charging cur-
rent . It should be 8-10 amperes at 12 volts (1800
RPM - room temperature) then drop to zero amperes
at 14-15 volts. If alternator is OK (Step 5) then re-
place regulator VRI .

14 . All faults 16 thru 23 will beon thePC control
board and should be checked with care . Control
cover should be removed and relay covers can be
removed to manually operate relay to confirm start
and run functions.

ONAN MOTOR GENERATOR

15 . Measure voltage at terminals 5 to GND. If
not 12 volts, replace fuse .

16 . Measure voltage across capacitor Cl termi-
nals . During cranking, this should increase to ap-
proximately 6 volts and relay K2 should not be
energized .

If voltage does not build up refer to Step 5 and
also check CR1, C1 and R1 . As engine starts, voltage
should build up to 13 volts minimum and energize
relay K2. If it does not, check coil (500 ohm).

17 . When running, voltage at terminal 2 to 1
should be 10 volts . When stop switch is pushed this
voltage should drop to zero . If it does not, replace
switch .

18 . During cranking, voltage from terminals 3 to
7 should be zero . When engine starts and runs this
voltage should increase to 12 volts with start switch
held in . If it does not increase to 12 volts, then these
normally closed contacts are not opening and may be
faulty . During cranking, voltage at terminals 6 to 1
should be 10 volts. When engine runs this voltage
should increase to 12V. or above. If it does not in-
crease, then K2 open contacts may not be closing.
Replace K2 if faulty .

19 . During start or run, 9 volts should be present
at terminals 2 (+) and 1 (-) to energize K3. Check
K2 contacts, CRS, CR7 and R2 for defects. If K3
does not pick up with 9V, replace K3.

Measure voltage from terminal 9 to 1 (-) when
cranking . If fuse F1 is good but battery voltage is not
present at terminal 9, replace K3, and/or check PC
board.

20. With unit stopped, connect voltmeter to ter-
minals 4 (+) and l (-), remove K2 relay cover and
manually hold K2 contact closed. After a short time
delay, the voltage at terminals 4 to 1 should decrease
from 9 to 2 volts. Reset by releasing K2. If voltage
does not appear at terminals 4-1 check R2, R3, R4,
R5, R6, R7, C3, C4, Ql, CR6, CR7, and CR8. Re-
place defective part.



STARTING:
Push start switch S3. Battery current (lows thru

K1 solenoid, K2 contacts and start switch S3 to
battery negative (GND). KI solenoid closes con-
tacts, feeding current to starter motor and to choke
El plus K3 relay. K3 relay contacts close the circuit
to the ignition coil TI and fuel pump E2 plus fuel
solenoid K" . The engine cranks and the fed pump,
''eel solenoid, and ignition operate to start the engine .

ENGINE STARTS:
When the starting rpm increases, the alternator

develops a voltage great enough to be rectified and
energize relay K2. Relay K2 contacts close to hold
relay K3 energized. and K2 normally closed contacts
open to drop KI start solenoid. K3 contacts main-
tain current to ignition coil, fuel pump, and fuel
solenoid . The engine continua running and K2 re"
muns energized.

STOP ENGINE:

OPERATION

Relay K3, energized by K2, maintains ignition .
To stop engine, push the stop switch which shorts
out K3. Relay K3 drops out to remove power from
the fuel pump, fuel solenoid and ignition coil . Resis-
tor R2 absorbs the power that was supplied to K3
during the period the stop switch is held close as the
engine slows to a stop.

stl

28

LOW OIL PRESSURE SHUTDOWN:
The control has a built-in time delay of 2 to

seconds for a low oil pressure shutdown. If a low ail
pressure condition occurs, the low oil pressure

switch S2 closes to charge capacitor C3 through re
%istor R3 . . When the voltage on capacitor C3 matehe
the voltage of the divider RS-R6. the programmaba
unijunction transistor QI "fires" to trigger CRA
(.'Rg turns on to de-energize K3 relay. K2 contact
ripen as the engine stops and CRS turns off.

EMERGENCY START-STOP OPERATION
In an emergency situation the control board, ei

ther normal or defective, can be bypassed to start to
stop the unit . To completely bypass ail control boon
functions connect a jumper from terminals 9 to S
This energizes the ignition and fuel pump. Then sem
porarily jumper terminals 1 and 7 to energize st srter
Remove this jumper as soon as the engine starts ant
runs . DO NOT reconnect this 'um

	

r while the en
Sine is running.

	

o stop, remove the jumper fron
terminals 9 and S

CAUTION: This emergencyoperation DO. S
NOTprovide fuse protection, starr dim n"
net or low oil prmsure shutdown said
should not be used without monitming the
motor generator.

-Control Panel Wiring
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MODEL

3
Y
40

f=O
N
W
J

ccO.I-
us
Z
W

TYPICAL TYPICAL
N.L. VOLTS F.L . VOLTS

N.L . VOLTS I N.L. VOLTS I RESISTANCEI RESISTANCE I CURRENT I
X1 to H1

	

F1 to F2

	

F1 to F2l

	

H1 to X1

	

FULL LOAD

113

	

I

	

90 VAC-	SD V DC

	

38Ohms

	

0.85 Ohms

	

SO Amps

END SELL
REACTOR

JQLv
FI vac,

	

6V/w

	

-AC rftm
TO2

	

pc+

	

ac

AA 1%

Arc 1% PC

p~coNr Y~wH!

	

F2 Tofu VIEW
(3AGIL

fi'--> «vnc~+

CIRCUIT PROTECTOR
-L L1

==me if

	

1

LOAD LEADS

	

r
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00fr6s

vSE rt+146 HOMENT2 pri.Y
FAASd

	

1`SAMfs

	

PIPcld 7-0

'5a"RT C

	

ICi+T~Ny &W&j-j Timm C eNfr A,ozo e &ik/Wul2 sA.1P A"Al"' S
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OHMMETER
BLACK LEAD

I OHMMETER
REO LEAD -+

0 r- _
RESISTANCE

A 1! ' " ohms
A 0 ' S ohms
B C ' fl ohms
0 C ' fl ohms
8 A Infinity
0 A Infinity
C B Infinity
c 0 Infinity



Rl:MO'rE CONTROL

CONTROL uROUP

,ac,,iiiv - OPTIONAL EQUIPMENT

REF .

	

NO .

	

PART NO .

	

(l i'Y .

	

USED

	

PAt'r UESCR I PT I ON

3

	

CONTROL BOARD (I NC! .UDES PAR'I'S MARKED " )
300-1073

	

1

	

Without Wiring; 11arne . s, Spec A
Only

300-1074

	

!

	

With Wiring; Harness

	

Begin Spec
B (illustrated)

19

	

338-0b97

	

Harness, Wiring - Control to
_, Narz

	

Engine - Spec A Only
19A)a«~

	

338-0753 1j-t~

	

1

	

Harness, Wiring - Control to
` . - 1YPE

	

Engine - Begin Spec B

REF . NO . PART NO . q i 1 . USED PART ULSCRI1'TION

1 3()U-0986 1 Control Assembly, Deluxe
Remote (Includes Ports
Marked " )

359-UUUS 1 ;Diode, Zener
3 301-3606 l *Panel, Control
4 302-0885 1 + "Meter, Running Time

5 302-0888 t *Meter, Battery Volt . ge
6 308-0341 t +*Switch, Rocker

7 300-1131 t Control Assembly, Deluxe
Remote (Includes Parts
Marked +)

8 301-3776 1 +Parcel, Control



REF . NO .

8

4 .08F-111/9500
6 .ONH-111/9500

REF . NO .
11

26

30

REF . NO .

REF . NO.

7

MODEL

PART NO .

PART NO.

900-0194
SUPPLEMENTARY PARTS LIST (7/74)

These parts apply to the 4 .UBF-1R/9500 and 6 .ONII-111/9500 Power Drawer Electric
I'uwer Plants . Use these parts in place of/or in addition to those parts listed
in the Operators Manual and Parts catalog designated below . Parts listed apply
to both models unless otherwise stated .

Parts similar in appearance to those in the parts catalog are not illustrated .

OPERATORS MANUAL AND PARTS CATALOG

CRANKSHAFT, FLYWHEEL, CAMSHAFT AND PISTON GROUP

PART NO.	QTY. USED

	

PART DESCRIPTION
PISTON AND PIN (INCLUDES RETAINING RINGS - NH Only
112-0141 2 Standard
112-0141-05

	

2

	

.005" Oversize
112-0141-10

	

2

	

.010" Oversize
112-0141-20

	

2

	

.020" Oversize
112-0141-30

	

2

	

.030" Oversize
112-0141-40

	

2

	

.040" Oversize

110-1807 4

CYLINDER BLOCK GROUP

QTY . USED

GEAR COVER GROUP

PART NO .

13

	

526-0065

	

5

	

Washer (5/16") Copper - Gear
Cover Mounting

QTY . USED

OIL SYSTEM GROUP

QTY- USED

PLUG, OIL DRAIN (Order
102-0716 1
102-0737 1
GASKET, OIL DRAIN PLUG
102-0743 1
102-0739 1
502-0196 1

965-0315
940-0315

PART DESCRIPTION

Guide, Valve (Included in
Cylinder Block Assembly) - BF
Only

PART DESCRIPTION

PART DESCRIPTION

by Size)
1/2 11
3/4"

(Order by Size)
1/211
3/4"
Elbow, (900 ) - Street
Pressure Switch - NH Only

- Low Oi 1



FUEL SYSTEM GROUP

REF . NO .

	

PART NO .

	

QTY . I)SED

	

PART DESCRIPTION

12

	

LINE, FLEXIBLE FUEL (Order by Length)
501-0001

	

1

	

6" Long
501-0003

	

1

	

9" Long
16

	

ELBOW (900) - STREET - FUEL PUMP INLET
502-0020

	

1

	

BI:
502-0196 1

	

NH
37

	

502-0002

	

1

	

Elbow - Fuel Pump Outlet
41 DELETE
42

	

307-1279

	

1

	

Valve, Solenoid
44

	

502-0082

	

1

	

Nipple - Hex - Fuel Pump Inlet

CARBURETOR PARTS GROUP

16

	

312-0027

	

1

	

Condenser, Ignition

GOVERNOR, S_TA'rOR, CHARGING ALTERNATOR AND
BLOWER HOUSING GROUP

REF . NO .

	

PART NO .

	

QTY . Iisi-I)

	

PART DESCRIPTION

3

	

150-1418

	

1

	

Stud, Governor Adjusting - BF Only
12

	

191-1106

	

1

	

Regulator, 12 Volt

REF . NO . PART NO . QTY . USED PART DESCRIPTION

11 GASKET, BOWL RETAINER (INCLUDED IN GASKET KIT)
146-0183 1 Black
146-0196 1 Red

IGNITION GROUP

REF . NO . PART NO . QTY . USED PART DESCRIPTION



27

30

21

20
t0
11

24
11

23

* Parts Included in thr 300-11173 Cootrol Assembly

REF . NO . PART NO .

COMI'ROI . GRO01'

gTY - US ED PART DESCRIPTION

3 300-1073 1 Control Assembly (Includes
Parts Marked *)

4 356-0058 1 *Capacitor (100 Mfd ., 25 VDC)
5 357-0004 4 *Rectifier, Silicon
6 307-1309 1 *Relay, Start Disconnect

(Includes Dust Pad)
7 307-1308 I *Relay, Engine Stop (Includes

Dust Pad)
8 350-0524 I *Resistor (100-Ohm, 1/2 Watt
9 350-0526 1 *Resistor (150-Ohm, 1/2 Watt)
10 308-0320 1 *Switch
11 332-ISll 15 *Tab, Stake
2U 356-0046 1 *Capacitor (5 Mfd ., 25 Volt)
21 355-0025 1 *Capacitor ( .1 Mfd ., 100 Volt)
22 364-0017 l *Rectifier, Gate Control

(8 Amp ., 30 Volt)
23 321-0181 1 *Fuse, 5 Amp
24 321-0163 2 *Clip, Fuse: Holder
25 3oI-ilUtit, 1 *Transistor, Uni junctiun
20 350-03 ;0 1 *Resistor (200-Ohm, 1/2 Watt)
27 .350-0568 1 *Resistor (470 K Ohm, 1/2 Watt)
28 350-0421 1 *Resistor (27 K Ohm, 1/2 Watt)
29 350-0416 I *Resistor (16 K Ohm, 1/2 Watt)
311 350-0325 1 *Resistor (2 .7 Ohm 1/2 Watt)



'GROUND WIRE MUST
BE INSTALLED BEHIND
CONTROL PANEL UNDER
MOUNTING SCREW.

CABLE
CLAMP

TYPICAL INSTALLATION DETAILS
19

NEGATIVE BATTERY CABLE
CONNECTION

DETAIL A

DETAIL B

POSITIVE BATTERY CABLE
CONNECTION

FLAT WASHER

_SHAKE WASHER

LOCKWASHER

FLAT WASHER
J INSULATING

WASHER
G

b



The Pos . Cable From The Battery is connected to the
Thru Terminal (insulated) in the ONAN frame to a
double nut brass(thru insulated)screw . Some times
the insulated washer failes due to Electrolis .
causing the 12 Volt + to short to Frame.

1QCM rAarx'+Y

Awp

	

~~~atS SGet~I

	

`;
A67C ;ROM ILK ~4IfN~4L

l Iu~ot,A~rN~ LA _P-

37

to r
Q, Pti41rst 8urdleG
L'A~ i 1A~ TfR 00UAJ. Td
CHAVOI AND stioQr
-F0C To 'FAAMG

If you wish you can remove
the insulated bushing and
connect the positive cable:
togeather as in- the inst .

Also chap e if necessary
The Gas supply hosekk gas hose approved) from Onan
frame supply to gas S6lonad . Original is plastic and can
crack and let in air causing pump to pump air and
small amounts of gas to engine . the engin will run
a little while and stop after starting agian .
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DISCRIPTION OR

	

MATSRIAI

omn- DIVISION OF ONAN CORPORATION
MIneveopells . Min soft

I ILLUS-AIR PREHEATER

6.ONH-IR/9000 & 9500 9. 539-0293
HUNTSVILLE momom

u

INDOOR~

NOTES,
I. TURN FUEL SOLENOID DOWNWARD TO CLEAR JACKET.

2 ADD WASHER(S) BETWEEN AIR CLEANER AND JACKET
FOR .06 CLEARANCE .

3. USE EXISTING THRU STUD AND WING NUT ON AIR
CLEANER TO MOUNT JACKET .

AIR PREHEATER LABEL

1/4-20 X I-I/4 BOLT

AIR DUCT

A111I.9M

DETAIL A
SCALE V2

14.61 6.R.
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