OPERATORS MANUAL
AND PARTS CATALOG

“POWER DRAWER

NH SERIES

*

6000 WATT CAPACITY
RV.-ELECTRIC POWER PLANT

*

940-0315 ' ' 6A73

GMC  MOTORHOMES

)




MOTORHOMES
INTERNATIONAL

This Manual was prepared for use of Members of
GMC MOTORHOMES INTERNATIONAL.

Parts for ONAN Generators should be purchased
from your local ONAN DISTRIBUTOR.

Some parts are available from GMC Truck and
Coach Inc.

Manual is not for SALE

Onan recon.nends using non-lesded Of low-lead reaui r qiada gasul.r.e
NN wung 18 25° BIC whan pant gap 18 sel al (120 Timuwg can be
checked with (iming hght rough 172 inch diamaler hale N UPPOr 1687
porion Gl Blowar Heril 25° 1umwneg 18 NAICa:inG -+ e hiwe O Diiwet
whee! 13 Centered v 1/2 inch diameter hols.

MOTOR GENERATOR CAUTION

CAUTION: Do not interfare with or tyvrass electricnl circuit braaker or attempl in
other ways to defcat its purpose. bon't fill fuel tank while engine is running and
don't smoke when filling fuel tunk. Wipe up ony oil and gasoline spills i(mmediately
and make sure olly rags aren't left on the power plant or (n (ts compartment.
Replace any compartment insulation that may become fuel or oil soaked. Do not use
flammable materials directly above or around the power plant compartment. Make
sure the ventilation system provides a constant flow of air to expel any fuel vapor
from motar generator compartment. while vehicle is (n transit. Also, be sure any
openings mada in the motor generator compartment for conduit, wiring, etc. are
sealed Lo prevent toric gases from enterlny vehicle interior. Do not remove oll-fill

cap while engine is ruwung. M7z
pracrens P lead deposits arv not removed [rom the engine before
mornind  @uitching. from leaded tu nonleaded gasoline, preignition

could occur causing severe damage to the engine.

NOTE: The information in this bulletin on the use of lead free or low
lead gasoline pertains to Onan-bhuilt cngirey DNLY .
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SPECIFICATIONS

ENGINE 6000 Watt NH series

MaNUIBCIUI®r . ... coveeenavaass W eeesesesnsansanasssrratedetstoesersonsetnttttnsuscsssaanas Onan
Design................ ceaesrssasens seseanreneaetartansnasnressann .....FOurCyclo Air Cooled, L Head
Fuel .................. Ceeeserecnenessrararrssesnsaoes verssranss Ceetessaaneasnsnrinnraneran Gasoline *
Fuel Pump ......... Ceerieans teeaseeeeecnetasernattiatianensanans sressesessesessesesss 12 VOIt, Elactric
Cylinders .............ce.tuss eeeeeernbbcaaans e eeaseseseeseaaasnnanasatatsasrstttestanctrannanns Two
Bore................... eerrsecnns besacastasann e eseseacetereraceaneraaranesnns Cesieannae 3-9/18 inch
Stroke .............. Ceesssesans e eetsencseasiancasttssenarsrsssans crenene -aterees tesrersersanas 3 inch
Oil Capacity............ Cesennseseranasasseccsrsasarasosons csssesnsesresans cresnscesisssanens 4 quarts
(With Fiiter Change) ...... sevesscsssrarnesencane cresesnenes R, seereecanrans 4-1/2 quarts
Batlery VoItage........ooovvvvunnnnss ceetsateisanaenses eeeessessesnsesecessaroreanttassrabnann 12 Voit
Battery Si2e (ADOVEO O° F. OPOratioN) ......cccccvevvirensnneratstasaescassscstassanenes 45 Amp/He. Min.
Batlery Charging System .........ccoevceerecnnrccrencoartsssossssncns 10 Ampere, Fiywheel Allernator
Starting System ....... vessssana teesesaanenresscsatosrononases teeteressaaassasstasesaaas Solenoid Shift
GENERATOR 6000 Watt NH 9000
BIUTRCIUIBE . ..o v o v oo esnneeessesnessssoeeseeseesossansasosnsenssosstasasasosasssssssssssssasses Onan
(8 1T T R R R ﬂmlvmg Armature, Four Pole, 1800 rpm
60 Hertz Recreational VENICI@ RAING .............coiievnrrrrerriattorcnnacncnneenns 6000 Watts (6KW)
VOItBGOe ......cvcvvivnesnccncens FR O R R R R R TR 120 Volits
CUMBNE RBLING .. .vvienerneastnsassassasnrececsrasasrsssstocsssstattotiocecstasosetcsnas 50 Amperes
Phase........... R R T T PR PR R Ceeiensiieenaas Single
Wire .......... fredsettacnaaa teteesensenarereatatantsatsrentseans cerrnenas P £ -
PROTECTION
Generator................ R R T PR PR R 50 Ampere Circuit Breaker
Control (Remote Wiring) ... .. T R R R R TR cecesrrensas $ Ampere Fuse
ENGINE 4000 Watt BF Series
Manufaclurer.......oooveeeeeanns cetecsrrrrasanstaneeens T T ) ... Onan
DeSIgN ....oiviiiiiiiateens teeeensnneneecaasacnnsaseesassenananans Four Cycle, Au’ Cooled, L Head
Fuel .......ooviiiinvnes Vesessseneseesarstsastsseananey f e eeseeerretioneenaaristrasncroaenne Gasoline
Fuel PUmMp ......civeennnnnncanss cesasaans Ceeeeansssessrecesatetsettasiatianannasssasenns 12V, Electric
Cylinders .........eeoeeaeceooees R E
BT .. oo se s oesssvososesesnsnessnesstosstsssssssosnnseasssscssscasscsesnsesesastnnsessssss 3-1/8 Inch
SIIOK .o v v s v vevonoanesasesaasssesatosssessnsssatessssasssasaostscsostesssnasessssasnes 2-5/8 inch
Ol CAPABCILY . .+t v vvveeennrasassasocsssnsnsnsnssesssssasssasasessotossotosasssascscosnotessess 3 Quarts
(With Filter CRANGB) ... c.oeeurenoantatsaneeeaeraransessestiitsstastosusersnasenanses 3-1/2 Quarts
Battery Voltage .. ......cvveeaaanss t..vsees.. 12 VoIt Battery Size (Above 0°F Operation)45 Amp/hr Min.
Battery Charging SYStem . ......ccceveeertsiersinransosssccncnoncconts 10 Ampere, Flywheel Alternator
Starting System ........... ceaene et e e easecsannnnnesecersatssaretttsrannntansenttsanerne Solenoid Shift
GENERATOR 4000 Watt BF series
MANUIBCIUIOT - o vt v v v e cscasneoesosannaesossssassessssoatsssasssnssssosassssassnssessasssonnnns Onan
(07137 T L L LR Revolving Armature, Four Pole, 1800rpm
60 Hertz Recreational VeNicle RAtING ......cuveeeereeeeiieroecactnsnsraaeeiscanacens 4000 Watts (4KW)
Voltage .....covveieiiiennreass S e s seseaasaesesennatesararsessrvrerosanaatoatatat e nartnnsns 120 Voits
CUurrent RALING .. ...ccvtuuentriersssresnsasassosuessiassatostsoteerantsssetassccsssacrses 33 Amperes
Phase........cooeeieeeeesnsscssses Ceeeeeeenetensesenateteteeaeearataa et aattestbatrbesanacnas Single
Wif@ ......oiiiiiiiiesescennnnens et s eneaananeecerrreensasnostat it et sanntanearssartttsteereas Two
PROTECTION
GENBIAION . ... eevtiieernaoaceornsnessassseoscasnesanasssseassssnansns 35 or 40 Ampere Circuit Breaker
Control (Remote Wiring) .......... tesesenvssvnantsnnessesarsatsestsasacosrnraastsaranes S Ampere Fuse
TUNE-UP SPECIFICATIONS NH 6000 ¢ BF 4000 series
Spark PIug Gap .....ccvvvnnvennnens T S S 020 inch
Breaker Point Gap (Full SEPAaration) ............c..oecrriienerssstsecessnecsenes Ceiessaans ... 020 InCh
Ignition Timing (Engine RuUNnNing OF SIBUC) *° ....cc.cciuererrrsraatosssertstientssnsronnsonns 25° 87C
Tappet Adjustment (Engine Coid)
intake........... ceiaana tereesesaseeeenneeenensesereasnarnetestesantontasrananttasiraans . .003 inch
: 012 inch



MAINTENANCE

Reguiarly scheduled maintenance is the key to lower operating costs and longer service life for the unit. The
foliowir ~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 crankcase oil,
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.

PERIODIC MAINTENANCE SCHEDULE

AFTER EACH CYCLE OF INDICATED HOURS
SERVICE THESE ITEMS 8 50 100 200 400 1000
General Inspection X
Check OQil Level X
Check Battery X
Change Crankcase Oil x1
Check Air Cleaner x1
Check Breaker Points xJ
Check Spark Plugs x4
Change Qil Fiiter x1
Clean Cooling Fins x1
Clean Crankcase Breather x2
Replace Breaker Points x2
Fuel Fiiter xJ
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) x2

x1 - Perform mcre oiten in extremely dusty conditions.

x2 - For detailed maintenance, contact your dealer.

x3 - Replace if necessary.

x4 - Replace at beginning of season.

x5 - Check at this time (or sooner) if operating
vehicle in extremely dusty conditions,



ONAN MOTOR GENERATOR

ENGINE TROUBLE DIAGNOSIS

GASOLINE ENGINE
TROUBLESHOOTING
GUIDE

CAUSE

STARTING SYSTEM

Loose or Corroded Battery Connection

Low or Discharged Bartery

Faulty Starter

Fauity Start Solenoid

—d

IGNITION SYSTEM

ele fgnition Timing Wrong

Wrong Spark Plug Gap

Worn Points or Improper Gap Setting

Bad tgnition Cor! or Condenser

| Faulty Spark Plug Wires

FUEL SYSTEM

I Qut of Fuel - Check

e of ol e Lean Fuel Mixture - Readjust

®|® Rich Fuel Mixture or Choke Stuck

Engine Flooded

Poor Quality Fuel

Dirty Carburetor

slefele e

Dirty Air Cleaner

Dirty Fuel Filter

Defective Fuel Pump

INTERNAL ENGINE

wNrong Vaive Clearance

Broken Valve Spring

Valve or Valve Seal Leaking

Piston Rings Worn or Broken

P ] [oje [ ° wrong Bearing Clearance

COOLING SYSTEM (AIR COOLED)

[ ] Poor Air Circulatton

®
ofe Dirty or O1ly Cooling Fins
® @ Blown Head Gasket

LUBRICATION SYSTEM

eole Relref Valve Stuck

Faulty Oi1l Pump

Oty Ol or Filter

O:l Too Light or Diluted

Orl Level Low

® O:l Too Heavy

Dirty Crankcase Breather Valve

‘"THROTTLE AND GOVERNOR

Linkage Out of Adjustment

Linkage Worn or Disconnected

Governor Spring Sensitivity Too Great

Linkage Binding

Motor Generator Engine Troubleshooting Guide



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 01l change should be made after the first 25
hours of operation: change every 100 hours 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 belween 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 pulied out on its shde
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 couriterclockwise
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 overtighten filler as damage may

occur to rubber gasket which will cause filter
10 leak. Be sure to insiall sealing ring around filter; this ring is an air
seal lo prevent cooling air loss.

FIGURE 16. OIL FILTER LOCATION

AIR CLEANER ELEMENT

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

00// “tlﬁi‘u"'ai."-n:"iﬁ
76| BN
o VAU

AIR CLEANER g
G L LEMENT P

’I YK

.q‘n!irll ,

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
that spark plugs be replaced at the beginning of each
new season (once a year).

SPARK PLUG
GAP .020""

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
jeast 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
huildup of dirt, etc.

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 modeis 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 new gaskets 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.

LUBRICATE

ELECTRIC FUEL PUMP

FILTER
ELEMENT

889

FIGURE 19. FUEL PUMP FILTER ELEMENT

FIGURE 20. GOVERNOR LINKAGE

BATTERY INSPECTION

Check battery cells with a hydrometer. The specitic
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 lailure.

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



ADJUSTMENTS

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 foliows:

1. Remove the two screws and the cover on the

breaker box.

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

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

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

new one.

w

5. Replace points with a new set but do not com-
pletely tighten mounting screw (A).
6. Rotate the engine clockwise (facing llywheel)

until the 25 BTC mark on flywhec! aligns with 1/2
inch hole in rear of blower scroli. Turn another 1/4
turn (90°) to ensure points are fully open.

. Using a screwdriver inserted in notch (D) on the
right side of points, turn points untl gap
measures .020 inch with a flat thickness gauge.
(Be sure teeler 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 an flywheel is
centered in inspection hole on rear of scroil.
Timing light can be connected to either spark

plug.

~

Later Style

w

TIMING ACCESS
Hot’t

FIGURE 12. TIMING HOLE

CARBURETOR

The carburetor has a main fuel (power) adjustment
and an dle fuel adjustment. The main adjustment
affects operation under heavy load conditions. Idic
adjustment atfects operation under hght or no loac
conditions. Under normal circumsiances, fadilli.
carburetor adjustments should not be disturbed
Normal settings are 1-1/4 turn open for main fuei jet
and one turn open for idle fuel jet.

CAUTION [ Forcing .lho nesdie against its seat wi
, damage il. The needie does nol compietel
shut oft fuel when turned fully in.

THROTTLE STOP
SCHEW

IDLE FUL L
ADJUS I MENT

MAIN FUE L
ADJUSTMEN

FIGURE 13. CARBURETOR ADJUSTMENTS



Before final adjustment, allow the engine to warm up.
Make the idle adjustment under no load Open the
main jet until the engine runs smooth under accelera-
tion with no load. Slightty 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 throttie stop screw (located on carburetor
throttle lever) with no load connected and while
running at a low speed setting. Turn the screw to give
apgrogimately 1/32inch clearance between the screw
and pin.

If the engine develops a “hunting” condition (alter-
nate 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, ruh 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
enginr speed, generator voltage and frequency are
increased, and by decreasing the engine speed,
grnerator voltage and frequency are decreased. An
accurate voltmeter or {requency meter (preferably
both) should be connected to the genarator outputin
order to correctly adjust the governor. A small speed
drop not noticeable without instruments will resultin
an objectionable voltage drop. The engine speed can
be checked with a tachometer.

A hinding in the bearings of the governor shatft, in the
ball joint. or in the carburetor throttle assembly will
cause erratic governor actior,or alternate increase
and decrease in speed (hunting). A lean carburetor
adjustment 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
carbutetor 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 throttie shaft for binding or
excessive looseness.

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

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

- Linkage: The engine starts at wide open throttle. The

length 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 throttie lever just contacts the
underside of the carburetor bowl. This setting allows
immediate conlrol by the governor after starting. It
also synchronizes travel of the governor arm and the
throtile shaft.

- THROTTLE
A = sToP
- TIGHTEN
/NUT FOR

~
~
p= \\. MOR{ SPLFD

NUT FOR
LESS SPEED

GOVERNOR
ARM

AD JUSTMENT

Maximum
No-Load Voitage 126
Minimum
Full-L.oad Voitage 110
LINKAGE -
SPEED CHART FOR CHECKING
GOVERNOR REGULATION
Maximum No-Load Speed (rpm) 1899
Hertz 63
Minimum Full-Load Speed (rpm) {770
Hertz 59

VOLTAGE CHART 1270voLT
FOR CHECKING | PHASE
GOVERNOR REGULATION | 2WIRE

FIGURE 14. GOVERNOR ADJUSTMENTS
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Spood. Adjustment: With the warmed-up unit
Operating at no ioad. adjust the tension of the
governor spring. Refer 10 Volrage Chari and the Speed
Chart. Turn the speed adjusting nutto obtain a voitage
and speed reading within the limits shown.

Sonu_uvlty Adjustment: Refer to the Guvernor Adjust-
ment illustration, and to the Voliage and Speed Charis.
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 ioad and full load)
without causijng a hunting condition.

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

An adjustment for 100 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 litlle sensitivity
will resuit in too much difference in speed between no
load and full load conditions.

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

ELECTRIC SOLENOID

The electric solenoid choks is of Sisson manufacture.
Sisson chokes are used on some Onen engines and elec-
tric plants and are a combinstion of magnet and bimetai.

The electric solenoid typs 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 & U-shaped bimetal strip D. The
bimetal strip bears sgeinst 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 carbwetor
choke lever.

When the start button on the plant is pressed, the magnet
arm B is pulled upward. If 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 8 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 msnifold
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 sessonal 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 engeging the rod in the notch of the mounting
flange. This will lock the shaft in place.

"LINKAGE TO CARBUR-
ETOR CHMONRE LE /ER

Locsen the choke lever clamp screw enough lo permit
moving the lever on the shaft, The linkage to the carbu-
tetar choke lever must be properly in place. | emove
the air cleaner connection from the carburetor ais intake
so that the carburetor choke plate can be seen. Adiuag
the choke assembly lever so that the carbureto ¢
plate is just completely closed or not more thar 1/1¢é
open. Tighten the choke lever clamp screw and semove
the locking rod from the shaft,

Test the adjustment to see that when the choke lever is
puiled upward to its limit, the casburetor choke 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 cerburetor choke sheft
lever as necessary. Recheck the sdjustment. If trial
proves further adjustment is necessary, reinsert the
focking rod and loosen the lever clamp screw. For o
richer choke mixture pull the lever upward slightly. For
8 leaner choke mixture, push the lever downward slight-

ly.

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

The choke cannot operate properly if there is any bind-
ing in the connecting linkage, the choke assembly shaft
or the carburetor shaft. To test the magnet of the choke
assembly, hold a screwdriver blade 1/4°° from the ton
center riveted post. When the start button is pres
the magnet coil should be energized pulling the screw
driver to the center post. If no magnetic pull is felt,
check the choke riectzical circuit, Replace the choke
if the magnet coil is defective,



BREAKER POINT ADJUSTMENT

s 016" AND TIMING PROCEDURE

Figurs | —Bronhor Point Adiusiment=Type )

TYPE | BREAKER POINTS

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

2. Remove the two spark plugs so the
engine can casily be rotated by hand. Chuevk
condition of spark plugs ut this time.

3. Remove mounting screw (A) and pull the
paints out of the box just far enough 0 screw
(B) can by reinuved end leads. disconnected.

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

5. Replace paints with a new set. Tighten
screw (B) but do not completely tighten
mounting screw (A).

6. Remove push-on terminal from ignition
coil negative terminal. Connect test lamnp,
one lead to battery positive (+) terminal al
starter, the other lead to push-on terminal (-)

7. Rotate engine  clockwise  (faciiy
flywheel) by hand until 20° BTDC mark on
flywheel aligns with center of timing access
hole. (Note, early units murked at 25~ BTOC
should be set at 25° BTDC.) Then, using a
screwdriver inserted in notch (D) on the left
side of the points (reverse view of figure 1),
adjust points until tast lamp just goes out (or
Ohmmetsr reads Infinity). Tighten screw (A).

8. To check, turn crankshaft against
rotation (counterclockwise) until points just
close. At this time test lamp should light (or
Ohmmeter should read “2Zerg”). Now slowly
rotats the engine clockwiss. Lamp should go
out (or Ohmmaeter read Infinity) just ss the
poInts break, which is the time at whictd
ignition occurs. (6KW — 20% BTDC or 25
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 Lo Type 2 breuker box assembly to
provide sasier access to ignition contacts.

Figure 2—Breaber Poini Adivsiment—Type 2

TYPE 2 BREAKER POINTS
l. Remove isingle screw and the break.
point cover box. '
2. Remove the two spark plugs so tt
engine cun 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- (&
to remove leads. Remove paints and cor
denser from base (F)..

4. Replace points and condenser with a ne:
set. Tighten screws (A), (B) and (C). Connec
leads and tighten screw (E).

5. Remove push-on terminal from ignitio
coil negalive terminal. Connect test lamy
une lead to battery positive (+) terminal :
starter, the other lead to push-on terminal (-
reinaved from ignition coil terminal. (To us
Ohmuneter or self-powered test lamp, remov
push-on terminal fron ignition coil negativ
terminal. Connect one of meter leads ¢
removed terminal, the other to suitable engin
ground. Do nat connect Ohmmeter to batter
positive (+) lead at starter or dumage t
instrument could result.

6. Rotate engine ' clockwise (facin.
flywheel) by hand until 20° BTDC mark o.
flywheel aligns with center of timing acces
hole. (Nate, early units marked at 25° BTD(
should be set at 25° BTDC.) Then, using s,
Allen wrench inserted in screw (D), adjus
points wuntil test lamp just goes out (o
Ohmmeter reads Infinity),

7. To check, turn crankshaft agains
rotation (counterclockwise) until paints jur
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:
us the paints break, which is the time
whéch igrition occurs. (6KW—20° BTDC .
I235 BTDC, whichever is marked o6 flywheel

reaker points are now adj
Litning is set. justed properly ar



CARBURETOR PARTS GROUP

F. PART
NO.

ga

Qry.
USED

148-0188
146-0188
146-0171

146-0172
146-0173
146-0174
146-0175
146-0176
146-0111
146-0190
10 146-0182
11 146-0183
12 146-0184
13  148-0142
14 148-0186
15 146-0187
16 146-0116
17 148-0177
18 146-0178
19 146-0179

141-0078
146-0185

146-0180

CONOVAWL N -~

1
1
1

ek b b o St ) h o wd mh d b b a

PART
DESCRIPTION

Carburetor Assembly (Compiete)
Body, Carburetor
Bowl Assembly (includes Power
Needie and Screen)
Shaft, Throttie
Valve, Throttie
Shaft, Choke
Vaive, Choke
Fioat Assembly
oShait, Flioat
Nozzle
‘Gasket, Valve Seat
*Gasket, Bow! Nut
‘Gasket, Body to Bowi
Screw and Washer Assembly
Spring and Screw, Adjusting
eNeedie Assombly - Power
oNeedle Assembly - idie
Retainer, Bowl
Sesl, Throttle Shaft
oFioal, Vaive Seat and
Gasket Assembly
‘Gasket, Mounting Fiange
eKit, Gasket (Includes
Parts Marked *)
*Kit, Repair (Includes
Parts Marked o)

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

BEGIN
SPEC B AV D oy,

THIS DIMENSION
SHOULD BE

(FROM GASKET

TO FLOAT)

BEND TAS
TO ADJUST

FLOAT

/ TAB CONTACTING

SOWL FLANGE WEAD OF PIN,MITH
GASKET

FULL WEIGHT OF FLOATY
COMPRESSING INLET
VALVE SPRING.

FIGURE 14,

SETTING FLOAT LEVEL
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ONAN MOTOR GENERATOR

FUEL SYSTEM TROUBLE DIAGNOSIS

Problem

Possible Cause

Correction

Fuel leaks from carbu-
retor when fuel shut-off

is open.

1. Float level set too
high.

1. With fuel bowl removed and
carburetor inverted, set float
parallel to bowl flange. (3/32°
clearance)

2. Dirt under inlet valve.

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

3. Bowl vent plugged.

3. Remove bowi and blow clean
with compressed air.

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

4. Replace float.

5. Carburetor gummed from
storage. Float stuck to
screen.

5. Remove fuel bowl and clean.

Engine smokes and runs
rich.

1. Dirty air filter.

1. Clean or replace.

2. Improper adjustment.

2. Sc't idle & power needles at |
turn open. After engine starts and
runs, set for optimum performance.

3. Nozzle boss gasket
leaks. Engine runs with
power needle scated.

3. Remove fuel bowl and replace
gasket. Tighten bowl retainer
securely.

4. Air bleeds in carbu-
retor plugged.

4. Remove fuel bowl, idle & power
needles. Clean thoroughly with
compressed air.

Engine runs lean.

1. Improper adjustment.

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

2. 1dle holes plugged.
Dirt in fuel delivery
channels.

2. Remove fuel bowl, idle & power
needles. Clean thoroughly. with com-

pressed air.

3. Float level set too

-low. Low level in fuel

bowl.

3. With fuel bowl removed and
carburetor inverted, set float
parallel to bow! flange. (3/32"
clearance)

4. Fuel filter in elec-
tric fuel pump dirty.

4. Remove filter and replace.

S. Fuel filter in fuel
bowl plugged.

5. Remove fuel bowl. Invert bowl
and tap on flat surface. Clean

thoroughly and replace.

14




VALVE SERVICE

Properly - seated valves wre cssential
performance. The cylinder head is removable for valve
servicing. Do not use a pry to loosea the cylinder head.
Rap shurply on the edge with u solt-fuced hammer. A
conventional-lype valve spring lifter may be used when
removing the valve spring locks, which are of the spln
type. - Clean ull curbon deposits from the cyliider head,
piston top, valves, guides, etc. If a valve lwce 1s burncd
of warped, o the stem worn, install a4 new valve.

Worn valve stem guides may be reploced trum ueade (e
valve chamber. Valve locks are the sphit, tupered-typ,
the smaller diumeter facing toward the valve heud. Tuppet:
are replaceable [rum the valve chamber after the valw
essemblies are temoved. See Figwe 18 for valve detals.

to guuwd engine

The valve face angle is 44°. The valve seat angle is 45°.
This 1° intederence angle results in a sharp seating
surlace between the valve and the scat. This intecference
ungle 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 asswe proper seating.

The vulves should nt be hand lapped, if at all avoidable,
sance the sharp contuct muy be destroyed. This is espe-
cially impurtant where stellite-fuced valves and seats are
used Remove all grinding dust from engine parts and
wstall cach valve o its proper location. Check each
vulve for @ Light seat using an air pressure testing tool.
It such o tool is not available, make peacil marks at
uervals acro<s the valve face and observe if the marks

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

.
-

VALVE SEAT”

Y

NOTE — SEE VALVE TAPPET
CLEARANCES IN TEXT
. o

)
_ VALVE SPRIN

INSERTS L/vALVF GUIDE ~

VALVE ADIUSTING
SCREW

VALVE RETAINER
R‘

VALVE <
‘{
am .
e
VALVE ROTATOR
/l .
VALVE | P
VALVE CLEARANCES ' > SEAT
INTAKE VALVES 003
EXHAUST VALVES 012
' WRONG
J» VALVE

SEAT

RIGHT

FIGURE 8. VALVE DETAILS AND CLEARANCES
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nbo‘uihllly whea the; valve is rotated pest ol & tura
Lightly oil the valve stems uad assemble. Adjusi ihe
valve clsataacs.

The positivetype valve ratutors serve (0 proloay v.hve
life and lessen the nwwd f(or valve service. Whea (un 1in-
ing properly, the vulve is rotuted 8 (raction of » tuts 1 .» b
tise it opuns. While ut opun pusition, the vulve van ln
totated (tealy, but ia only one direction, U rolutur: ure
 {wlty, mplace.

TAPPET ADJUSTMENT

These plants are equipped with udjustable tupputs. Tu
peke a valve adjustment, remove the valve covers. Fuving

the (lywheel, crank the vagioe over slowly by hund until
the leflt intuke valve opuas und closes. Custinw: alwmil

ENGINE MISPIRES AT LIGHT LOAD
Carburetor idle jet clogged
at impropecly adjusted.

Spark plug gape too samow. Set gap.

Clsan.

Iataks air leak. Tightea. Replace gaskels
if spcessary.

Faulty ignition. Clees, sdjust, or replace
beesket poiats, spark plugs,
coadeaset, etc., of time
ignition.

ENGING MISFIRES AT HEAVY LOAD

Defective spask plug. Replace.

Faulty ignitioa. Cleun, sdjust, or nplane
bresher points, spurk plugs.
condenses, etc., o lume
ignition.

Clogged carburetos. Clean casbutetor.

Clogged fusi screea. Clesa.

Defoctive spark plug cable.  Replace.
ENGINE MISFIRES AT ALL LOADS

Fouled spark plug. Clesa and adiust.
Defective or wroag spack

plug. Replacs.
Leakiag valves. Griad valves.
Beokea valve spring. Replace.

Defective oc impropetly
sdjusted breaker poists..

Adjust or replace breuker
m.

1/4 turn ustil the mick oa“the.flywhesl aad the TC mark
on the gear cover we in line. This should place the left
pision st the top of its compression stroke, the position
it must be in to get proper valve udjustment for the left
cyhinder.  Clestunces wre showa ia Figwe 13. For each
valve, lhe thinner gauge (minimum) should pass [reely
butween the valve stem and valve tuppet but the thickes
guuge (musimum) should not.

To adjust vulve cleurunce, turn adjustiag sciuw as soeded
10 obtaia the right clewrance. The screw is seli-locking.

To adjust the vulves on the right cylinder, cresk the
engine over one complete revolution and egaia line up the
mask on the (lywheel and the TC mark ca the gear cover.
Thea (ollow the udjustment given for the valves of the
lelt cyliadur.

ENGINE BACKFIARES AT CARBURETOR

Leun {uel misture. Cloan casburetor. Adjust
jots.
Clogged (uel filter. Cleaa.

Air leak at intake manifold

Tightea mouatiag screws.

or carbuzetor flange. Replace gaskets as neces
sary,

Poor fuel. Fill with good, fresh fusl.

Spark adveaced too far. Re-set bresker poists or

Intuke valve leaking.

16
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STARTER REMOVAL 6. Disconnect heavy wire that connects to starter.

7. Remove two starter hold-down studs and lift out
starter.

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

2. Remove flywheel with a flywheel pulier or loosen
center cap screw and direct a sharp blow to FIGURE 43.
loosen. It helps to pull lorward on one side of
flywheel when striking with a hammer. It 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. . 2. Loosen the retaining screws and remove the
4. Remove exhaust manifold. solenoid from the front bracket. Simulitaneously,
5. Remove blower scroll backing plate (two screws the fiber washers, the return spring and the
on bottom - two on gear cover). solenoid plunger will be removed.

REMOVE THESE
FOUR SCREWS

FIGURE 44

FIGURE 42. REMOVING BACKING PLATE

17
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TESTING MOTOR GENERATOR BATTERY

CHARGING SYSTEM

Basic Test Procedure Test Values
1. Battery Battery Voltage - unit 12 t0 12.8 VYDC
not running.
2. Regulator Battery Voltage after 13.6 to 14.7 VDC
unit is running 3 to 5
minutes.
3. Alternator Stator Ohmmeter reading from .2 to .6 Ohms

and Wiring with Fully
Charged battery.

stator output - unit not
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
and Wiring.

Measure AC stator output 25.2 10 30.8 VAC
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

~Flywheel Alternator System

This unit is equipped with a permanent magnet

ﬂy‘gheel alternator and solid-state voltage regulator-
regtnﬁer (output control). As with all solid-state elec-
trical units, precautions are necessary when
servicing. Observe the following:

PRECAUTIONS:

1. Do not connect battery cables in the wrong

polarity.

2. Do not short together alternator stator leads.

3. Do not run without a battery. Damage will

[ 2]
(TO STARTER
AND IGNTTION)

PLYWHEEL

occur to regulator and battery ignition coil. VOLTAGE REGULATOR A-1633
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'
. LOAD LEADS
: 0RD-12 104
' Ac o89-i2
' XLJ
- 8210GE RECTiFIR
o7
—AC Generstor Schemetic
]
—~Ena Bell Assembly
X! LEAD
RIODGE RECTIPIGR
ASSEMBLY
- s
TORQUE TO SAUSH BLOCK ASSEMELY
470 INOH LBS. . ©-10 IN-L.B TORQUE A-14643
NOTE: RED MARK APPEARS —
Testing Bridge Reciifiar NEAR "¢ LEAD
BLACK RED RE.
LEAD LEAD SISTANCE
A B *8 chra
+ AC A D *8 ohins
b C 8 ohms
D C *S ohms
B A Infinity
D A Infinity
(é B Infinicy
D Infinit
AC - TOP VIEW X




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. It 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 taken off and power plant musi be removed
from its slide rails for disassembly and repair of the generator.

BRUSH REMOVAL AND REPLACEMENT

To gain access to brushes, remove plastic end beil
screens. Measure brush wear as showh in Figure 64,
using a small, narrow scale inserted into top of brush
block. lf brushes need replacing remove and tag wires
connecting to brush blocks. Then remove brush
blocks and lift out of end beli. 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 brushesas a
set and use only the correct brushes as listed in the
PIRTS CATALOG. Never use a substitute brush
which may appear to be the same but may have
entirely different electrical characteristics.

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-ib. (4-6 ft-Ib.). 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

Remove power plant from its slide rails.
Remove all accessories attached to the generator.
Tag and remove all leads.

Loosen and lift out both brush rigs.

Remove four generator through-stud nuts.

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.

I R

NN NN

CAUTIO Four seals are used between Iirame (fleid)
A A Bssembly and engine-io-generaior adapler.
These sesis must be used when reassembling generaior or the
generator will overheat.

TOP VIEW OF
BRUSH BLOCK

CROSS SECTION OF
BRUSH BLOCK

MAXIMUM WEAR LIMIT
ONE INCH

AEPLACE WHEN WORN

5/8 @mm—em—= TO THIS DIMENSION
OR IF MEASURLMENT

A" EXCEEDS ONE INCH

NOTE: MEASURE FROM TOP FACE OF
BRUSH BLOCK TO TOP OF BRUSH.

BRUSH
BLOCK

‘LOCATION

FIGURE 84. BRUSH WEAR LIMITS
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iGNITION GROUP

)

® Check spark plug wires for luose connections and possible shores.
® Check the c¢oil for continuity and shurts. Test the primary and second-
ary windings as ftollows:

Usc a volt/ohm/ammcter or cquivalent.
Place black lead on ground(-) tcrminal of coil and red lcud to positive

(¢) terminal. Primary resistance should read 0.50 to 4.73 ohms.

3. Change resistance sctting on meter. Place meter leads inside of
spark plug cable holes (Figurc 1). Sccondary resistance should read
10,800 to 15,400 ohms.

1J ==
. .

FICURE 1. LRSTING IGNITION COJL
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A. ENGINE DOES NOY CRANK YES | NO
1A. | Check battery. Are battery terminais clean and are cables tight? 2A —
2A. | Check battery cables for correct polarity. Is 12 voits present across battery

terminais with engine stopped and is 8 volts or higher present with sngine

cranking? 3A | 10A
3A Remove cover on printed circuit board. Jumper terminal 7 to 3. Press start

switch. Does engine crank? A
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 terminasl of B1 starter motor to positive (+). Does engine

crank? 8A 9A
BA. | Replace K1 start solenoid. - -
9A. | Starter is defective. Remove and perform tests listed in STARTING

SYSTEM section and/or replace starter. ‘ -_— —
10A.| Repiace battery. — —
B. ENGINE CRANKS BUT DOES NOT START YES | NO
1B. | Is F1 fuse on control board OK? 38 28
28. | Replace with an identical 5 amp fuse. Correct problem which caused fuse

to bumn. (NOTE: Renmote control leads may be shorted or grounded). —_ —
3B8. | While engine cranks, check K1-1 start solenoid voitage. Is 12 volts present

between terminals 10 and 1? 58 48
4B. Replico K1 start solenoid. - -—
6B. | Jumperterminals 9 to 11. Does engine start when start switch is pushed? 68 78
6B. | K2 contacts are defective. Replace printed circuit board. -— -—
78. Fuel solenoid K4 must be open during starting and running. Remove fu.ol

line from carburetor. Does fuel pulsate from line when start switch is

pushed? 118 88

WARNING: Use extreme care for tests 78 and 8B. Direct the fuel flow into

a suitable container and make sure area is well ventilated t0 prevent

accumulestion of gasoline fumes.
8B, Disconnect fuel solenoid from line and check fuel pump E2. Pump will

click when operating properly. Does fuel puisate 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 reblaeod. -— -—
11B.| (s electric choke closed when engine is cranking? 138 | 128
128.| Voltage st choke terminal when engine is cranking should be 12 voits. if

choke does not move (at room temperature) with 12 voits applied, replace

it. Also check wire from choke to control for shorts to ground. — —
138.| The fauit is in the ignition system. Check points, plugs, wires and coii

Refer to IGNITION section.
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C. ENGINE RUNS 3 OR 4 SECONDS - THEN STOPS® YES | NO

1C. | Check oil level. Refill to FULL mark on dipstick. Does engine now continue
to run? -— 2C

2C.| Check voitage from terminal 11 to 12. Is it 12 volts with engine stopped
and does voltage drop to zero when engine runs? — ac

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

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

8C. 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 6 volits 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 volits with unit running at

1800 rpm?

4D. | Replace alternator stator G1.

60.| Connect a voltmeter across battery terminals. Start engine. Does DC
voltage increase to 13 to 14-1/2 volts after engine is running for a few
minutes?

6D. | Remove and replace voltage regulator VR1.

GENERATOR BEARING COMPOUNDING REACTOR

If output voltage is high with no electrical lnad

The generator is prelubricated and double-sealed.
connected to the generator, with generator runmng

Replace bearing approximately every S years or at

each engine overhaul. at 1800 rpm, then the compounding reactor is prohe-
bly defective. Test as shown in Figure 88, using 8
Variac.

WITH ONE AMPERE INPUT THE
VOLTAGE SHOULD READ

VOLTAGE —Testing Compounding Reactor

AKW (3 15-380) 65-75
KW (315-370) 60-70

VARIAC Hl COMPOUNDING

- NWETER REACTOR
- LN
60 HZ. >/
120 v.

VOLTMETER

A-1685
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GENERATOR GROUP

NEF.  PaAnRT orv. PART
NO. NO. USED DESCRIPTION
1 231-0182 1 Adapter, Control
2 134-2020 1 Duct, Generalor Aw, Starier
. g'.m- and Ot Fiier
o (Rghl Secie)
134-2000 1 Ouct, Generetor Aw
Lo Side)
$18-0182 ] Pw, Roll - Genersior
SCREW. HEX MEAD Adesrer
815-0340 ] Alr Ouct Mounting
(#10-32 & /8")
800-0050 ] Mo;w Mounting
(V8-18 5 1-1/4")
013-005 4 Brush Block Mouniing
{910-22 2 118"
$15-0324 1 RAaclitins Mﬂﬁ!ﬂ
198-32 n 1-1/4")
815-033¢ 4  Reacior Mounling
(#10-22 x 7/8")
6  850-0043 [ ] Washer, Lock - Generator
Theough Siug (5/187)
7 520-0784 1 Stud, Rator Thraugh
8 520-07%0 4 Stud. Genarator Aounting
9 201-1947 1 Ammaiuie Assembly. Wound
{inciudes Bes:ing ond
Colecior Ring)
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NEF, PARTY

NO.

ary.
USED

"0
"
2
19
1]

15
e
"
18
19
20
2
22
a

&3

27

204-0115
$10-0047
220- 1458
210-U224
2120981

214-0096
212-1232
315-0376-
$08-0179
516-0182
305-0519
305-0517
232-2268
WASHER, FLAT
$26-0115
$26-0068
862-0015

234-0481
232-0596

870-0213

- g ®hd Sttt A)mew o

PART
OESCAIPTION
R ——

Ring. Collecior
?“"'"' Balt

rame and Sl,m. Wound
Be. Eng
S rushes g S

u »

Brush "o '.
Spring, Beuen
Reecior,
Grommet, Output Laads
Pin. Relt - Eng Bl
Plug. Rectifier
Bnoge. Rectitier
Seal, Generaior 10 Adepier




ONAN MOTOR GENERATOR

/ CONTROL
& (54 S o/ /& SYSTEM
K NSNS S NS /54 / TROUBLESHOOTING
S \°$ U & S/, &/ A
by "‘9 ‘:,’ £y < é\b 0 eo" Q. Cfo d’_\"‘ GUIDE
0 &\9 (o feo fo o St 5/.C/ ¢
S CARSE/S /S IN 34 PROBABLE CAUSE
o o | | Bad Battery Connection
o ® 2| Low Battery - BT
® ® 3| Faulty Starter - Bl
o |0 4| Faulty Start Solenoid-KI
® ® ® S| Faulty Alternator-Gl ‘
® @ 6| Faulty lgn. - T Coil, SI Points
® ® ® 7 | Fauity Fuel Pump-E2
[ el e 8| Faulty LOP Switch-S2
) ) 9| Faulty Choke-E|I
® 10| Grounded LOP Circuit
® ele ) 11} Low or No Fuel
) o 12} Low QOil Level
® 13| Faulty Regulator-VRI
14| Printed Circuit Board Fauits
[ ) [ o IS] Fuse Out-F|
o o I6 | Faulty Disconnect Circuit
o 17| Faulty Stop Switch-S3
o le ® I8 | Faulty Contacts - K2
® 19 | Faulty Relay- K3
® o 20| Faulty LOP Circuit

Control System Troubleshooting Guide

CORRECTIVE ACTION TO
TROUBLESHOOTING GUIDE

1. 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 5.

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

4. When cranking, check K1 coil voltage. There
should be approximately 12V DC across terminals
11 (+)and 7 (), 10(+) and 1 (-), Bl-S(+) and |
(-) ground. If this voltage is not present at any of
these terminals, replace start solenoid. Check condi-
tion 18 to eliminate PC board faults.

S. Measure AC voltage of alternator G1 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, Charge Ammeter.

26



ONAN MOTOR GENERATOR

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 Bl. 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 11 to 12 should be 12 volts. With proper oil level,
start and run engine; voltage from terminal 11-12
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 K1-1
terminal should be 12 volts duririg 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 teruperature) 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 be on the PC 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.
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15. Measure voltage at terminals 5 to GND. If
not 12 volts, replace fuse.

16. Measure voltage across capacitor C1 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 crankmg, 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, CRS5, 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 | (-), 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,
RS, R6, R7, C3, C4, QIl, CR6, CR7, and CRS8. Re-
place defective part.



OPERATION

STARTING; |

Push start switch S3. Battery current flows thru
K1 solenoid, K2 contacts and start switch S3 to
battery negative (GND). K1 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 T1 and fuel pump E2 plus fuel
sulenoid K4. The engine cranks and the fuel pump,
‘uel solenoid, and ignition operate 1o start the engine.

|LOW OIL PRESSURE SHUTDOWN;

ENGINE STARTS: I

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 KJ energized, and K2 normally closed contacts
open to drop K| start solenoid. K3 contacts main-
tain current to ignition coil, fuel pump, and fuel
solenoid. The engine continues running and K2 re-
mains energized.

The control has & built-in time delay of 2 to 4

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

switch S2 closes to charge capacitor CJ through re
sistor R3.. When the voltage on capacitor C3 matche
the voliage of the divider R5-R6, the programmabk
umjunction transistor Q1 *‘fires™ to trigger CRS
CRS8 turns on to de-energize K3 relay. K2 contact:
apen as the engine stops and CRS turns off,

EMERGENCY START-STOP OPERATION

STOP ENGINE:

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.
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In an emergency situation the control board, ei
ther normal or defective, can be bypassed to start o
stop the unit. To completely bypass all control boar
functions connect a jumper from terminals 9 to §
This energizes the ignition and fuel pump. Then tem
porarily jumper terminals | and 7 to energize starter
Remove this jumper as soon as the engine starts an«
runs. DO NOT reconnect this jumper while tlie en
gine is running. TO stop, remove tEc jumper fron
terminals 9 and §

CAUTION: This emergency operation DO. 'S
NOT provide fuse protection, start discc n-
nect or low oil pressure shutdown aad
should not be used without monitoring the
molor 86"6"’0".

~Control Panel Wiring

9 ENGINE TERMINALS

bo- St
(3]}

6 REMOTE TERMINALS W
7z ~
@ CP O ?
® (!')' %’?F AU s 0 0]

®

7
o) cs
Vo .

stoe b | dgtany

(3]

o) L

28




REMOTE CONTROLS
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CURRENT

MODEL| TYPICAL TYPICAL | N.L. VOLTS J N.L. vou.'rslnssusnnce RESISTANCE
N.L. VOLTS F.L. VOLTS | X1 to H1 F1lo F2 F1to F2 H1 to X1 FULL LOAD
1
6KW 123 113 80 VAC l 50V DC l 38 Ohms 0.85 Ohms 50 Amps
END BELL
REACTOR
ML -
§ W2
ot mvuctou
(o]
: CIRCUIT PROTECTOR
s r - - - - e a» -L [§ ]
2| - o g
= ) - em am om o LOAD LEADS %<
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A B * 8ohms
A 0 * §ohms
B C * 8ohms
D [+ * 8 ohmy
B A Infinity
[} A Infinity
TERM C e Intinity
-o;k?:cn FER c o intinity
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REMOTE CONTROL oty - OPTIONAL EQUIPMENT

REF. NO. PART NO. Git. USED PART DLSCRIPTION

1 300-0986 1 Control Assembly, Deluxe
Remote (Includes P:rts
Marked *)

2 359-0008 i *Diode, Zener

3 301-3606 l *Pancl, Control

4 302-0885 l +*Meter, Running Time

S 302-0888 l *Meter, Battery Volt. ge

6 308-0341 l +*Switch, Rocker

7 300-1131 l Control Assembly, Di luxe
Remote (Includes P: rts
Marked +)

8 301-3776 1 +Panel, Control

CONTRCGL GROUP

REF. NO. PART NO. Qi'Y. USED PART DESCRIPTION
3 CONTROL BOARD (INCLUDES PARTS MARKED *)
300-1073 l Without Wiring larne: s, Spec A
Only - '
300-1074 1 With Wiring Harness Begin Spec
B (lllustrared)
19 338-0697 Acec ... | Harness, Wiring - Control to
- NS _ Engine - Spec A Only
(}95);100 338-0783 rils i - 1 Harness, Wiring - Control to
TypE Engine - Begin Spec B

r &)



900-0194
SUPPLEMLNTARY PARTS LIST (7/74)

These parts apply to the 4.0BF-1R/9500 and 6.0NH-1R/9500 Power Drawer Electric
Power 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.

MODEL OPERATORS MANUAL AND PARTS CATALOG
4.0BF-1R/9500 965-0315
6.0NH-1R/9500 940-0315

CRANKSHAFT, FLYWHEEL, CAMSHAFT AND PISTON GROUP

REF. NO. PART NO. QTY. USED PART DESCRIPTION
11 PISTON AND PIN (INCLUDES RETAINING RINGS) - NH Only

112-0141 2 Standard

112-0141-05 2 .005" Oversize
112-0141-10 2 .010" Gversize
112-0141-20 2 .020" Oversize
112-0141-30 2 .030" Oversize
112-0141-40 2 .040" Oversize

CYLINDER BLOGK GROUP

REF. NO. PART NO. QTY. USED PART DESCRIPTION
30 110-1807 4 Guide, Valve (Included in
Cylinder Block Assembly) - BF
Only

GEAR COVER GROUP

REF. NO. PART NO. QTY. USED PART DESCRIPTION
13 526-0065 5 Washer (5/16") Copper - Gear

Cover Mounting

OIL SYSTEM GROUP

REF. NO. PART NO. QTY. USED PART DESCRIPTION
7 PLUG, OIL DRAIN (Order by Size)
102-0716 1 1/2"
102-0737 1 3/4"
8 GASKET, OIL DRAIN PLUG (Order by Size)
102-0743 1 1/2"
102-0739 ] 3/4"
26 502-0196 1 Elbow, (90°) - Street - Low 0il

Pressure Switch - NH Only
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FUEL SYSTEM GROUP

REF. NO. PART NO. QrY. USED PART DESCRIPTION
12 LINE, FLEXIBLE FUEL (Order by Length)
501-0001 1 6" Long
501-0003 1 9" Long
16 ELBOW (90°) - STREET - FUEL PUMP INLET
502-0020 1 BF
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

REF. NO. PART NO. QTY. USED PART DESCRIPTION
11 GASKET, BOWL RETAINER (INCLUDED IN GASKET KIT)
146-0183 ) Black
146-0196 1 Red

IGNITION GROUP

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

16 312-0027 1 Condenser, Ignition

GOVERNOR, STATOR, CHARGING ALTERNATOR AND
BLOWER HOUSING GROUP

REF. NO. PART NO. QrY. USED PART DESCRIPTION
3 150-1418 1 Stud, Governor Adjusting - BF Only
12 191-1106 1 Regulator, 12 Volt
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27
30 1
2 1+
20
10
11
24
114
23
I |
11 11 11 1" 11
CONTROL. GROUP
REF. NO. PART NO. QTY. USED . PART DESCRIPTION
3 300-1073 1 Control Assembly (Includes
Parts Marked *)
4 356-0058 1 *Capacitor (100 Mfd., 25 VDC)
5 357-0004 | *Rectifier, Silicon
6 307-1309 1 *Relay, Start Disconnect
(Includes Dust Pad)
7 307-1308 1 *Relay, Engine Stop (Includes
Dust Pad)
8 350-0524 l *Resistor (100-Ohm, 1/2 Watt )
9 350-0520 1 *Resistor (150-Ohm, 1/2 Watt)
10 308-0320 1 *Switch
11 332-1511 15 *Tab, Stake
20 350-0046 1 *Capacitor (S5 Mfd., 2§ Volt)
21 355-0025 1 *Capacitor (.1 Mfd., 100 Volt)
22 364-0017 1 *Rectifier, Cate Control
(8 Amp., 30 Volt)
23 321-0181 1 *Fuse, 5 Amp
24 321-01653 2 *Clip, Fuse Holder
25 301-000un 1 *Transistor, Unijunction
20 350-0370 1 *Resistor (200-Ohm, 1/2 Watt)
27 350-0568 | *Resistor (470 K Ohm, 1/2 Watt)
28 350-0421 1 *Resistor (27 K Ohm, 1/2 Watti)
29 350-0410 1 *Resistor (16 K Ohm, 1/2 Watt)
30 350-0325 ! *Resistor (2.7 Ohm 1/2 Watt)

* Parts Included in the 300-1073 Control Asscmbly

35




NEGATIVE BATTERY CABLE

REAR VIEW CONNECTION
1uf
Mfzg)/

@ FLAT WASHER @ :

SHAKE WASHER

EXISTING
HOLE

§/8” DIA.
SHAKE WASHER

g ‘ B W tli LOCKWASHER

J% DETAIL A
POSITIVE BATTERY CABLE

CONNECTION

LOCKWASHER

SHAKE WASHER

INSULATING
WASHER

INSULATING

WASHER
N > _ T, e
) SHAKE WASHER —vrS UWIER SNAE
"¢ x - (&) —riaT washer

ROUND*
WIRE

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

CABLE
CLAMP

GENERATORZ
SET
CONTROL

\»

SOLENOID

COVER DETAIL B

TYPICAL INSTALLATION DETAILS
2R




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.

1f you wish you can remove

YReh Facrtsy
& the insulated bushing and
(ABLETC connect the positive cable:
CUAN STARTEL o togeather as in the inst.
%
2
S
; ﬁﬁ.
&\\\\ ‘%
Note [4 Q),
e —— . - x

terwecer BASE
o PLASTIC 8usiyng
Cavsig TgrmivAL TO

CHRODE AND SHORT
-+ 0e To FRAME

waAgHERS _ At
Avp —> PRASS SCRE _
“h‘-qunlho Temmid,, _;;
—P TAPE OVER TERM cus x
& WA PS

IM5TLATING TAPE

Also change if necessary

The Gas supply hose(k %as hose approved) from Onan
frame supply to gas Sélonad. 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.

37



uuw-owwu 'lm ey _AYiHON LONE| AwG | Laa wara
AIR PREHEATER LABEL
HOSE CLAMPS 1/4-20 X I-1/4 BOLT
{ | AIR DUCT
L]
06 CLEARANCE \
(SEE NOTE 2)
AR CLEANER
JACKET
AIR CLEANER
SEE NOTE 2
.\ SEE NOTE 3 .~ JACKET ©
SEE DETAIL A ODETAIL A
SCALE 112
174-20X /2 BOLT
NOTES:
. 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.
[ s ] PART NO. | B Jarv]® sl DISCRIPTION OR  MATERIAL
e | o e P (L 1 [ty vy
n..“..“wl” .!R.!na_.‘: o moa F DS B =g |
—sge s O craTis T e ] ILLUS-AIR PREHEATER
PROD e
oo | B 1&-75% 6.0NH-IR /9000 & 9500 _m 539-0293 B

ﬂlﬂa Conveyonay of Vhis slght iy ot oo tvaind 4o wohars Iy - .

HUNTSY I LLE




Onan Generator Wiring
w/Electronic Ignition

w/o Fuel Solenoid or 12 VDC Regulator
+

Coach Battery

@
Internal
Connect.

o= — -
|
|
I 3 01 C
| Remove to 28
: disable LOP | ow Oil
| Pressure
: Switch
| Closed when
| <3-8.3 psi

' |
|
I
|
|
|
I
I .
|
|
| 9
| Stop
| -

Start
@

Run Time Meter

KH Added

Start
Relay

©

28-31 vac

)

Flywheel
Alternator

®=Circuit Board Connector Spark

Troubleshooting Notes: Plugs A
1. Jumper (5) to (9) to disable all protective functions. Ignltlon

2. Jump 37) or S (Start Relay left coil terminal) to Coll
ground to start by bypassing K2NC.

3. Jump (12) to Ground to test LOP stop within 3-4 sec.
4. Disconnect (12) to disable LOP

CAUTION -- NO PROTECTION FROM OIL LOSS ./.5 2
1 o6
R1=2000hm  C1=100MFD25VDC  K2=ECG #RLY5142 400 ohm 2A DPDT | 2.5
R2=150 Ohm (Starter Disconnect / Hold Relay) 33
R3=470k Ohm  (3=5MFD 25VDC  K3=ECG #RLY6522R 1400 ohm = K2

(Run / Engine Stop Relay)

R4=1000hm (4=0.1MFD 100V

— _ 4
R5=27k Ohm Q1=UJT(2N6027) SZ—(I\EInAin’néLE)WP(%ZPrSESZSﬂ:s;W?CS:s-S.3ps| 1/8-27 NPT 3-1/3':5
K3

R6=16kOhm  CR1-7=0.5A100V (1N4004) ,
R7=27 Ohm CR8=GCR 0.8a30v (2N5064)

Modified from the Onan Original
By Ken Henderson 7 5ep 2001



