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PLANT RUNNING HOURS
COMPARED TO AUTOMOBILE RUNNING MILES

The engine of your genorating plant makes as many revolutions im one honr,
as the average automobile engine does vhen the car travels a diatance of

41 miles.

100 running hours time on a generating plant engine is equivalent in total
RPlMts to approximately 4100 running mlles on an automobile.

However, do not conclude that the wear on the generating plant engine and
the wear on the automobile engine would be the same. The generating plant
engine is built much more ruggedly, (having larger main bearings, bigger
oil capacity and has a heavier crankshaft proportionately per horsepower)
than most automobile engines. Given the proper care and periodic servicing
the generating plant engine will continue to gilve many more hours of effi-
cient service than an automobile engine will after having besn run the
equivalent number of running miles. '

Compare the running time of your generzsiing plant engine with the number of
miles traveled by an automobile. The oil in an auto 1s checked every one
orT two hundred miles {3 to 5 hrs. ruming time) and changed every 1000 to
1500 miles {28 to 42 hrs.) Whereas in a generating plent or stationary
power engine, the oil should be checked every & to & running hours (250 to
350 miles) and changed every 50 to 100 operating hours (2000 to 4000 miles)
depending on operating conditions.

Avout every 5,000 to 10,000 miles (120 to 250 hours}, services have to be
performed on an auto, such ss checking ignition points, replacling spark
plugs, condensers, ete. Similarly on your gemerating plant engine, these
same services have to be performed periodically sexcept the change period is
reckoned in hours. 10,000 miles on an asuto is equivalent to about 250 vun-
ning hours on your plant engine.

To arrive at an approximéte figure of compsrative generating plant running
hours as against automobile engine running miles, multiply the total number
of running hours by 41 to find the equivalent of running miles on an auto-
mobile.

Your gensrating plant engine can "take it"™ and will give many hours of effi-
cisnt performance provided it is serviced regularly.

Below is a chart showing the comparison between a generating plani engine
running hours end an automobile running miles.

GENERATING PLANT  AUTOMOBILE GENERATING PLANT AUTOMOBILE
RUNNING HOURS RUNRING MILES RUNNING HOURS RURNING MILES
: 1 Hr, 41 Mues 30 Hrs. 1,230 Mile.
DAILY 4 Hrs. 164 MONTHLY 20 ™ 4,920
AVERAGE |} 6 0 246 n AVERAGE o n 7,380 "
g n 328 0 20 0 9,8&0 "
T on 287 n 365 " 14'965 H
WEEKLY }28 0 1,148 " YEARLY J 1,460 ¢ 59,860 a
AVERAGE j 42 © 1,722 " AVERAGE } 2,390 89,790 H
56 2,296 ¢ 2,920 " 119,720

HOTE: Eleciric generating plants do not operate sconomically when used to
vover electric refrigerators and will add from 4 to B operating hours per
day in addition to the regular lighting load.
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 RUNNING TIME METER

Sow't Guess - Know how many hours your plant runs, so that you can
change oil and service the plant at proper intervals,

‘rhis meter will be an investment rather than an expense. Simple to
connect. This meter runs only when the plant is operating.

PART NO. USED WITH PLANT
302-68 60 Cycle, 115 V. A.C.
502-102 50 Cycle, 115 V. A.C.
304-99

Resistor - adding to either meter
above makes it suitable for 230 V. use,

ideters listed above are 3-1/2 inch diameter, and are for flush mount-
ing on panel; fit into 2-29/32 inch hole. For wall mounting, order sepa-
vately.

301-500 TInstrument Box

RUNMING TIME METER

B v
IHSTRUMEHT BOX



PREPARATION I

Should installation instructions be necessary, follow the suggestions
given in the illustrations on the pages immediabely following these
instructions on preparation. After the plant has been installed in
the proper location and on a suitable mounting base, the plant shouid
be prepared fov operation as described in the following paragraphs.

LUBRICATION.- Crankcase oil capaelty is 8 quaris, U. 5. measure. Fill

the crankcase to the full mark on the gauge with a good
grade of the SAE number oil recommended in the following table for tem-
peratures at the plant. Do not overfill as the connecting rods may
strike the oil, causing it to foam, interfering with proper lubrlcation.
Hever operate your plant with the oil level below the low level on the
gange.

LOWEST TEMPERATURE
AT THE PLANT SAE HO. OIL

Above 90° F, (For Continuous Duty) fla. 50
Above 320 C.

Betwsen 300 F. and 909 F, o, 30
Between -19 C. and 32° C.

Between 09 F, and 30° F, tHo. 10
Between -18° ¢, and -1° C.

Below 0° P, o, 5
Below -18° C.

Place & few drops of oil on the joints of the linkage between the gover-
nor amm and the earburetor.

Remove the plug in the fan hub and fill the reservoir to the polnt of
overflowing. Replace the plug.

Remove ths cover and filter element from the air cleaner. Fill the
body of the air cleaner to the level indicated with new oil of the
same SAE number as that used in the crankcase. HReplace the element
and cover,

FUEL.- Fill the fuel tank nearly full with clean, fresh, regular gaso-

line of 68 to 74 octane. Do not use premium grade gasolina.
Engine life will be greatest when fuel containing the smallest amount
of lead is used. HNEVER FILL THE FUFL TANK WITH THE ENGINE RUHHING.

COOLIHNG SYSTHM.- The capacity of the cooling system is 17 quarts U. S.
measure. Use only clean water or antifresze in the

cooling system. Do not use salt water or alkali water in the cooling

system, Fill the radiator to a point somewhat below the top of the

overflow pipe to sllow for expansion of the liquid. If antifreeze is

uged it should be of the permanent type. The ccoling system operates

on the thermal syphon prineiple and operating temperabures of the water

are high. HOTE: "Whenever draining the cooling system, be sure to

opsn the peteocks al the bottom of the radiator support casting,also

at the water inlet elbows on the cylinder blocks.



PREPARATION

|

BATTERIES. - VWhen malding cable conmections at the battery it may be nec-

essary to spread the cable lug open slightly befors it will
Fit easily onto the terminal post. Don't use a hammer to drive the
cable lugs onto the battery terminal posts or the batiery may be damaged.
Be sura the cable lugs make full contact on the battery teiminal posts
Lo pravent loss of current at this peint. Be sure the contackt surfaces
of the cable lugs and battory terminal posts are clean before making
connsctlons. Coat the lugs and battery temminal posts with a thin coat-
ing of vaseline to retard corrosion. Make battery connections as
followvs:

il a single 12-volt battery is used, connect one cable from the pesitive
{+) post on the battery to the POSITIVE terminal on the plant control
box. Connect the other cable from the negative (-) post on the battery
to the HEGATIVE teyminal on the plant conbrol box. Be sure conhections
ara tight at all poinbs.

Tr two 6-volt batteries are to be connected in series to form a 12-volt
babtery, cenneet a short jumper cable from the negative (-) post of one
babtery to the positive {+) of the second batlery. Make the longer
aable connsctions to the conirol box as described in the foregoing para-
geaph.

Babteries for batiery charging plants should be prepared for operation
agcording to instructions supplied by the battery manufacturer.

FUSED MATN LINE SWITCH OR CIRCUIT BREAKER.- It is recommended that a
fused main line swuitech or
cirenit breaker be installed between the plant and the connected load
to protect the plant against an overload or short eircuit, Any loeal
elecirieal supply house should be able to supply you with a disconmect
switeh of the praper type. Be sure you have information as to the capa-
city of your plant, the phase and the number of wires when making the
purchase. This information is given on the plant nameplate.
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OPERATION 5

v

PRELIMINARY .- Before starting your plant make a final check Lo see that

the plant has been properly serviced with oil, gasoline
and water or antifreeze. I the plant is to be operated under adverse
conditlons, refer to the section on ABNORMAL OPERATING CONDITIONS to ses
that all necessary precautions have been taken. Then opsn the main line
disconnect switch and proceed as follews.

STANTING MANUAL PLANTS.~ Before starting your plant, open the shut-off

valve on the fuel tank., Then pull the choke
control knob out about 3/4 of the way. Insert the crank into the open-
ing in the radiator geille and sacurely engage it with the crankdog.
Crank the plant with a quick upward pull, using the right hand. Kesp
the thumb on the same side of the e¢rank as the fingers. ‘Do not spin
the crank when starting the engine. NOTE: Several cycles of eranking
may be necessary to fill the carburetor bowl with gasoline when stapt—
ing a new plant or & plant that has run out of fusl, If it is neces-
sary to repeat the cranking procedure, push the choke control knob part
way in to avold overcholidng. As soon as the plant. starts, push the
choke control knob inward un“il the plant runs smoothly, As the plant
warms up, slowly push the choke control knob inward unbil it is at its
fully closed position. If the plant does not start, check the fusl and
ignition systems and repeat the cranking procedurs after correcting any
trouble found. After the plant is theoroughly warmed up, close the main
1ine disconnect switeh to connect the load.

STARTING RRMOTE CONTROL AUD ELECTRIC START PLANTS.- Before starting your

: plant, open the shut-
off valve on the fuel tank. If the plant is being restarted after mn-
ning out of fuel or other similar causes, work the manual lever on the
fuel pump until the carburetor bowl is full of gasoline, If your plant
has &n ignition switch on the plant control panel, see that the switch
is in ELECT, START or OFF pesition. Then simply press the START button
in fimly. Choking is antomatic and the plant should start at the first
attempt. If it does not start, do not continue to press the START button
in. Instead, press in for a period of five seconds at a time with a five
second wait between each attempt. If the plant does not start after a
fow atbempts, check the fuel and ignition systems and repeat the cranking
procedure afver corrscting any trouble found. After tha plant is thor-
oughly warmed up, close the main line disconnsct switch to connect the
load.

CAUTION.- If your plant has an ignition switch on the plant control

: panel, keep this switch at ELEC. START or OFF position at
al) times excopt while actually starting the plant by hand cranking.
If this switch is left at the HAND CRANE or ON poaition, the battery
may be discharged.

CHARGE RATE ADJUSTMENT (Remote Control Planks).- The charge rate to the

starting battery is
controlled by a rheostat. If the umit is to be operated for long periods
of time, a charge rate of 2 to J amperes is usually enough to keeop the
battery in a well charged condition. If the unit is started fregquently
or only runs for short perlods of time, use a charge rate of 6 to 8

amperes.



b OPERATION

The charge rate of the battery charging plants is controlled by enging
spesd which in turn comtrols the output of the generator. Turning the
governior speed adjusting serew in increases sngine spead and generator
ontput. Tumning the governor speed adjusting screw out deersases eng-
ine spesd and generabor voltage. Fellow the recommendations of the
battery manufacturer as to the correct charging rate.

STOPPING THE PLANT.- To stop the plant, simply push the STOP button in
until the engine has completely stopped running.



ABNORMAL OPERATING CONDITIONS 7

Under certain weather conditions extra precautions may be nacessary to
protect the plant from dsmage which may result from these econditions.
- Read these instructions carsfully and take whatever steps you think
are necessary Lo assure brouble free operation. Vhen operating condi-
tions retum to nommal, the plant should again be serviced for nromal
operating conditions as necssaary.

LOW TEMPERATURES

LUBRICATION.- If the plant is to be operated at temperatures of 0 F.

{-18° ¢.) or below and the crankcase oil has not already
been prepared for engine operation at these temperatures, proceed as
follews:

Drain the oil from the crankease while the engins is warm. HRun
the engine until wawm if necessary, Hefill the crankcase with SAE
number 5 oll. Start the plant and allow it to run for at least
10 minutes to thoroughly circulate the oil to all points. Check
01l level often when using Ho. 5 oil.

If SAE number 10 or number 5 oil is being used and it thickens or
if frost forms inside the air cleaner and holds back the flow of
alr, ranove the air cleaner and clean it. Reassamble the air
cleaner and use it withoub oil wntil the weather warms up enough
to allow using oil in the alr cleaner again.

FUEL.- Give speclal attention to fuel., Fresh fuel and high test fusl
ald starting. Wever fill the fuel tank entirely full with gas-
oline as it may expand and overflow, creating a fire hazard.

COOLING SYSTEM.- Check all hoses and hose clamps., Tighten, vepair or

replace as needed. Check the cylinder head gaskets
for leaks, Roplace if necessary. Tighten all cylinder head nuts.
Inspect the fan belt. Tighten or replace as nacessary.

Protect the plant from freezing damage by adding a permanent type anti-
froeze to the cooling system in the proportions recommended by the manu-
facturer of the antifreeze.

ELECTRICAL SYSTEM.- Keep the ignition system correctly timed, Keep
spark plugs and bresker points clean and space gaps
properly. Keep batteries in a well charged condition. Dischavrged
batteries may freeze and become damaged beyond repair at 200 F. HNever
add warm water to a cold battery. The battery should be on charge
vhenever water is added during freezing temperatures. Store discharged
batteries in a warm place until they can be rechargad. .

AUTOMATIC CHOKE.- Ordinarily the automatie choke should never require

adjusting after being set at the factory. Howsvor,
should an adjustment become necessary, tum to the AGCESSORY SERVICE
section for instructions. '



b ABNORMAL OPERATING CONDITIONS

HIGH TEMPERATURES

LUBRTCAYITON .~ Keep the oil level at the full mark on bhe gauge. Hain- .

taining a lower level is dangerous as the engine will tend
va ron hobter. Mainbaining a higher level can be equilly dangerous as
ile o1l may foam and parts which are normally spray lubricated would
ratceive no oil. .

PUEL .~ Maver fill the fuel tank entively full of gaseoline. The gasoline
may expand and overfléw cweating a fire hazard.

COOLTHG SYSPEM,. Provide ample ventilation. Keep the liquid in the
radiator at the recommended level. See that the fan
balt has the right bension. Ksep the cooling system clean and unobsbrue-

Lad,

DUST AND DIRT

{«ep the plant as clean as pracbicable. Check the operation oftener
.nd service as needed. Glean the air cleaner often. Clean the commu-
rator, collsctor rings (a-c plants) and brushes often and see that the
sanshos ride freely in their holders. Keep supplies of fuel and oil in
atrbight containers.



PERIODIC SERVICE 9

GFHERAL,- Follow a seb schedule of inspection and service. Keep your

plant in good running order at pll times. You will find that
operation will be better and runking expenses less 1f the wnit is ser-
viced regularly. Service periods given are for normal operation. For
oxtreme conditions of load, temperature, frequent starts, dust and dirt,
service your plant more often.

DAILY SERVICE

If your plant is to be operated more than 8 hours daily, perform
the following services at the end of each 8 hours of operation.

FUEL.— The zmount of fuel used will vary between plants. Refill the fuel
tank often enough to assure having fuel in the tank at all times.

Use clean, regular gasoline of &8 to 74 octane. Do not use premium girade

gasoline., MNEVER FILL THE FUEL TANK WHILE THE INGINE- IS5 RUNHING.

CRANKCASE OTL LEVEL.~ Chack the crankcase oil level at least once each 8

hours of running time. Add oil as necessary to
bring the oil level to the full mark on the gauge. Do not overfill.
lever operate your plant with the crankcase oil level below the low mark
on the gauge.

CODLING SYSTEM,- Check the level of the liguid in the radiator. Add
liquid as necessary to keep the level of the liquid
gbove the plates in the top of the radiabor.

CLEAHNLINFESS,.- Keep your plant as clean as possible at all times. Keep
oily rags in metal containers as they are a fire hazard.

ATR CLEANER.— Check the level of the oil in the air cleaner cup. If nec-

essary, refill the cup to the indicated level with oil of
the same SAE number as used in the engine crankcease, except as noted un-
der ABHORMAL OPERATING COMDITIONS.

WEEKLY SERVICE

If your plant is to be operated more than 50 hours weekly, perfomm
the following services at the end of sech 50 hours of operation.

LUBRICAPION.— Change the oil every 100 hours of running time unless it has
been necessary to use highly leaded fuel, then change oil
every 50 hours of running tims.

Fill the oil reservoir in the fan hub with oil of the ezme SAE number used
in the engine crankcase. ’

Place a drop of light oil on each Joint of the governor to carbureter link-
age.

Remove the cup and element from the air cleaner and clean them thoroughly
in gasoline or other suitable solvent. Allow the element to dry or dry
out by using compressed air before replacing it. Refill the oll cup to
the level shown on the cup with oil of the same grade used in the engine
erankcase, except as noted under ABYORMAL OPERATING CORDITIONS,



1 PERIODIC SERVICE

FGITTEON .~ Remove the spark plugs, ¢lean them, and reset the alectroda.

gap at least once each week. If highly leaded fuels ars 1
nued, vlean the plugs mors often. Use Champion Ho, 5 COM or a compar-
able type mada by another manufacturer when replacing spark plugs.

vers used, kesp the level of the fluid in the batteries te 3/8" above
ihe separators by adding clean distilled water. If the batitery manu-
factburer specifies a different level, follow his recommendations. o
wol overfill the batiery.

pUEL SYSTiM.— Check the fuel strainer screen. Remove the filtaer bowl
and sereen and clean both. Replace earefully and check

I'ow laaks after starting the plant.

COOLTIG SYSTRM.- Check the level of the Jiquid in the cooling system.

Add liquid as necessary to keep the level of the
Liguid above the baffle plates in khe top of the radiator. If anti-
treews is used, add in the proportions recommended by the menufactursr
of the antifreeze. Only permanent type antifreezes are recammended
forr use in these plants.

fheck Fan balt tension. There should be a 3/4" movement "in o out!
¢eom Ehe noymal stopped posibion. Adjust as described under ACCESSORY

SEEVIGE if necessarys

(EHRRAL.~ Cheek your plant carefully for loose bolts, nuts, screws,
olectvical conneections, ebe. Tighten, repair or replace a8
neaded.

s

MONTHLY SERVICE

It your plant is to be operated mora than 200 hours monthly, per—
torm the following services at the end of each 200 hours of aper-
atlon. B

ITPTOH SYSTEI.-- Inspect the ignition breaker points. Clean points

with a fine stone if necessary. Replace hadly burned
o pibbed points. Poin®s contimatly burning over usually indicate a
dsfeciive condenser mnd the condenser should be replaced. Adjust the
ipaitdan polnt gap whith the Ho. 1 piston at top center on the compras-
aion shroke. Uoervect gap is »OL3Y for magneto ignition and .020% for
babbery Lgnition.

Chacle igaitilon sysben wires for cracks or breaks in the insulation and
for loose connesbions. Repair or replace as needed.

ENUAET SYSPEL, .. Check the exhaust line from the plant at all connecting
poinks. Tighten or replace all parts that need it.

GINE COLPRESSION .~ Loss of conpression is usually indicated vhen the R
plant is low on pawer, resulting in lowered gener-
sbas rubpits  The best way to check compression is with a comprassion

augs. Li you do not have a compression gauge, & fatrly good idea of '
compresuion of each eykinder can be obtained by inserting the crank and !
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turing the engins over slowly by hand. If comprassion is good, quite
a 1little effort will be needed to crank the flyvwheel past the compras-
sion stroke of each cylinder. If compression 1s poor, 1ittle ef fort
will be neaded to crank the cylinder past the compression stroke of the
cylinder low on compression. Compressed gases leaking past an exhaust
valve can be heard at the exhaust outlet on the plant. Compressed gasss
lesking past an intake valve can be heard at the carburetor air inlet.
A compression leak past the piston rings may be heard at the oil filler
opening. Loss of compreasion may also be due to leaking spark plugs,
sparik plug gaskebs, or cylinder head gaskeis. Repail or replace as
needed.

GARBON.~ Remove carbon every 250 to 500 operating hours unless you
find from experience that your plant needs it more often.

Drain the cooling system, remove the cylinder heads and scrape the
heads, pistons and valves clesn of any carbon formation. Use a pubty
knife or similar tool. Tools are availsble in most automobive supply
houses for cleaning valve guides. Inspect the cylinder nead gaskets
before reassembling the plant. Replace the gasketa if they ars not
in good condition.

YALVE GRINDING.- Valve grinding is a service that should be done per-

iodically if your plant is to conbinue running effi-
ciently. There is no set period for making this service. However, 1t
is suggested that the plant be checked for a valve condibion vhenever
the plant begins to lese power or %o uss more fuel or oil than it nor-
mally doea.

GENERATOR, - Fxamine the collector rings {a-c plants), commutatoi and
brushes. The brush surfaces of the collector rings {(a-¢
plants) and commutator must be smooth and eylindrieal to assure good
brush contact. Brushes worn to 5/8" in length should be replaced.
Rapid brush wear may be due to excessive arcing, resulting from the
brush rig being out of the neutral pesition. Instructions for ser-
vicing are given under Generator in the MATNTEHANCE AND REPAIR section.

SEMI-YEARLY SERVICE

ARMATURE BEARING LUBRICATION.- Remove the bearing cover and gasket

from the end bell. With a clean fin-
ger, remove all of the old bearing grease and then work about one
tablespoonful of new bearing grease well into the bearing. Again clean
the bearing and refill the bearing housing aboub 1/2 full, packing the
grease well into the lower nali of the bearing.

Use only a good bearing greaso. Avoid getting divt into the bearing.
Replace the cover and gasket.

Check the plant thoroughly for lcose bolts, nuts, sorews, electrical
conneetions, hose clamps, hoses, ebe. Repair or replace as needed.
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GEHERAL,~ This secbion also includes instructions for meking adjustuents

to other parts which are not really of an accessory natursc bub
which you should be able to make if necessary. If trouble occurs, try
to locate the cause of the ftrouble before making eny adjuetments. Many
possible causes of troubles and thelr remedies are listed under the
heading TROUBLES AND RMMEDIES., Tuin to this section and read it cave-
fully. It may snve you time and trouble in correcting troubles vihich
[ﬂ&y gccur.

CARBURETOR ADJUSTMENTS.- The carburetor has adjustable main and id-

ling Jete. 1t is slmple in consbruction and
normally nesds very little attention.other than a good cleaning once in
a while. 1f the engine runs unevenly at half or full load due %o
faulty carburetion, the main jet adjustment needs correcting. Adjust
while the plant is running at nommal cperating temperature and carrying
almpst a full load. Turn the main adjusting needle oub about tvwo full
ttrns. Then slowly turn the needie in until the engine begins to lose
power and speed. Then burn it out very slowly until the engine runs at
maximum power and speed.

The engine should be running at normal operating temperature and carry-
ing no load when adjusting the idle jet needle. Turn the needle in
until the engine loses considerable speed. Then turn the needle out
until the engine runs smoothly., Nommal setting is about 1/2 turn open.

If the carburetor is entively out of adjustment, open both needles 1 to
1-1/2 turns to permit starting. Make final adjustments as described in
the preceding paragraphs after the engine reaches normal operating tem-
perature

If the engine develops a hunting condition (continuous increase and de-
crease of engine speed), try correcting by opening the main Jet adjust-
ing needle a little move. Do not open more then 1/2 turn beyond the
maximum point of power. If this does not correct the condition, follow
the instructions given for regulating the sensitivity of the governor
under Governor Adjustment.

AUTOUATIC CHOKE ADJUSTHUENT.- Normally the choke, should never require an

adjustment efter 1t has once been properly
adjusted at the factory. However, should an adjustment becoms necessary
for any reason, proceed as follows:

Improper aperation of the choke assembly will be indicated by hard start-
ing or irregular running during the wamm up perlod. The setting can be
changed by loosening the serew c¢lamping the thermostat housing to the
carburetor choke shaft and rotating the entire choke assembly in & clock-
wise direction.(when looking at the choke shaft knob) for a richer mix-
ture or in a counterclockwise direction for a leanar mixture. At 720 F,
the choke plabe should be about 1/8 of sn inch from its fully closed
position but not under tension. Tum the choke assembly only about 1/8Y
at a time when meking the adjustment. Then chedk by starting the plant
and noting the metions of the choke plate. Rspeat the adjustment until
choking action is satisfactory, allewing the plant to cool thoroughly
between each adjustment and cheek. Tighten the clamp screw securely
after making an adjustment.
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SPADK PLUG SERVICE.- The spark plugs used in this plant are Champion

Ho. 5 COM {Replaces @)}. They should be removed, i
clesnad and the electrode gap reset to .025%. A close inspection
should be made to determine by the condition of the porcelain and elec-
trodes if the plugs need replacing. As & vule replacements should be i
made after 1500 to 2000 hours of operation.. Replace oftener if neces- K
gary. HNew plugs should be Champion Ho. 5 COM or a comparable type
made by another manufacturer.

Visual test of spark plug condition.
1. If the insulator is a light brown, condition is O.K.

If the insulator is a dead white color, the plug is too hot or
fuel mixbure is too lean.

4, 1f the insulator has a dull sticky deposit, the plug is too
cold or the fuel mixture is too rich.

4. 1If the insulator has a shiny black deposit, the plug is too
cold or the engine is pumping oil. .

5. If the electrodes are burned, the plug is too hot or peor
fuel has been used.

i ¥hokM plug has a large area of the insulator exposed to the burning
£8866. !

A ¥oold? plug has s small area of the insulator exposed to the buming
CETES

GOVERIIOR ADJUSTMIENT,- The purpose of the governor is to keep the gener-
ator voltage within proper limits by holding the

engine spead at a constant rate. Failure of the governor to control

the spesd properly would cause varying brilliancy of lights, or constant-

ly changing pevformence of accessories and appliances whenever the load

was increased or dacreased.

0 types of governors are used on these plants. With one, the oper-
abing wechanism is built as en inbegral part of the camshaft timing
geay and geavcase cover. The other is a commercial type mounted to the
Lop of the gearcase and dviven by the camshaft timing gear. Both types
ava as simple and trouble free as any mechanical unit can be and nei-
ther type should need adjusting or servicing unless the plant has baen
sverhauldd or the adjustment tempered with. :

the governor are is linked to the carburstor throttie arm. Thus, when-
sver the load changes end the speed tends to gain or drop, the governor
mechanien hanediately moves to offset the change in load and either

opens or closes the throttle valve to compsnsate for the changs.. !

An oval headed thumb screw permits adjusting the tension of the governor ,
spring. Turning the screw in towards the body of the governor arm brack- i
ot itcraases the tension on the spring, the engine speed, and the gener-

sbor volbage. Tuvning the scraw out decreases tension,spsed and voltaga.

thenevor adjustment has been made and the voltage brought to the proper

figmre {not to excead 126 volbts at no load,for 115 volt eireuits - 252

volts for 230 volt circuits), $ighten the locknut against the bracket,
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1f, for any reasen, the governor amm hab become loosened from the gover-
nor shaft, it will be necessary to reset the arm. To do this, loosen
the governor arm clamp screw, insert a screwdriver in the slot in the
governor shaft, and tum it to the right as far as possible. Allow the
governor spring to hold the throttle am against the stop and rebighten
the clamp screw securely. This will correctly set the governor arm and
it will then be necessary to reset the adjustment on the spring tension
to corract the speed and voltage.

Four flywsights are so pivoted to the face of the camshaft gear that as
the engine speed increases, the weights tend to fly outvards, foreing
the governor cup away from the gear. The cup bears against a paddie
welded to the governor shaft, rotating the shaft and the governor arm
attached to its end. Tension of the governor spring against the gover-
nor amm resists this motion, end it is the balance of force between the
gpring and the flyweights that maintaina en even speed.

A Pier&a industrial type governor is bolted to the top of the gearcass
cover fhers it is driven by the camshaft timing gear. There is no
routine servicing reguired for this governor. 1In fact, it should nevei
need attention unlese the engine has been overhauled.
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To adjust the governor, procesd as follows:

1. With the spring tension on the main governor spring "A" adjust
the length of the throttls contrel rod so the carburetor lever
¢loavra the wide open stop by at least 1/64Y.

toosen the lock nut and screw bumpsr "BY out far encugh so it
doss not function. Then adjust the governor for the desired
speed by turning the adjusting screw "GV,

&

3, If the governor surges under load or part load conditions,
screw the awdliary adjusting screw "D' ocut & few tums at
a time until the surging stops. Keep the screw "D in as
close as poasible without surging to give close regulation.

L. If the governor surges at a no load speed, screw the bumper
#pH ipn far enough to eliminate the surgs, and then lock it.
Po not serew "B in far enough to increase the engine speed.

GOVERNOA ARM

GOV DAWVE GEAR v
GOV OPERATING
FORNK SHAFT

]
N

:N__,,,,\

\N@

3
e

o

N

GOV. BUMPER SPAMNG SCREW
BUMPER SPRING SCREW
LOCK T

GOY
BEARIG GOV. OPERATING
FORK RISER

BUMPER SPRING
GOV CPERATING FORK

EXTERMNALTYPE GOVERNOR

TAPPETY ADJUSTUENY.- Remove the valve box coven and loosen the cap

serows locking the tappet lever to the bearing.
then push tha lever Into the ¢rankcase as far as possible. OCrank the.
sugine over slowly until the Piston of the cylinder for which the tap-
poi adjustuent is Leing made is at top dead center on its compression
sbrolka. Uss 008" and .010Y feeler gauges for the intake valve tappet
and Q10" and 012" feeler gauges for the exiauat valve tappet. Insert
the analler gaugs betwesn the camshaft snd the face of the tappet lever.
fult ihe lever upward until the gauge 1s squeszed lightly between the
cumstintt and the tappst lever face. Then tighten the cap screw secursly.
thack the sebtbting with the larger gauge. The smaller gauge should pass
supily betwesa the camshaft and the valve tuappst face but the larger
ffenreo dhould neot. :
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After long periods of time, nsually one to five years or longer, a cam-
plets overhauling of the engine and generator is usually necessary. How-
ever, the plant shenld be thoroughly inspected to deternine vhether or
not a complste overhauling is needed. If you are not. thoroughly famil-
iar with internsl conbustion engines, it is recommended that you obtain
the advice or service of a compebent lacal mechanic to help you te de-
termine the extent of repalrs necessary.

When disassembling the plant, examine each part aa it is removed. De-
olde which parts must be replaced, which need adjusting and which only
need cleaning. Replace parts if their conditicn is doubtful. Tt is
poor economy to use a part worn to such an extent that replacenent would
be needed befora another general overhauling is necassary.

A complete set of gaskebs for your plant should he on hand besfore over-
hauling the plant. Use a new gasket in place of the old cne vhenever
the old one has been disturbed. Thoroughly clean the surfaces the gas-
ket contacts before installing a gasket.

Worn eylinder blocks can be honed or bored to an oversize and oversize
pistons installed to eontinue the old blocks in service or cylinder
blocks using stendard size parts are available from your dealer or
Aurhorized Service Station. Replace worn or scered pistons, pins and
vings. iHew connecting rod bearing inserts will restore proper bearing
cleavance unleas the bearing journals are scorsd or rough. Then a new
erankshaft will be neceasary.

Mein bearings ave replaceable but are not adjustable, They must also
be 1ins reamed after being installed in the crankease. When installing
new main bearings, be sure the oil groove in the bearings heads in the
diraction opposite to crankshaft rotation.

The oll seals used in the bearing plate and the gear cover are of leather
énd sheet metal construction, the bearing plate oll seal being the larger
of the two. Hew oil seals shiould be installed at these points whenever
overhauling the engine or whenever oil leskage occurs abt the gsenls.

Place a pigce of shim stock over the keyway on the orankshaft to avoid
demaging the seal, tap the seal into place and spread Permatex or shellac
around the seal at the point where it contachbs the boas.

Should either of the timing gears need replacing, it 1s recommended that
both gears be replaced. Be sure to align the timing marks on the tvo
gears when making the installation.

The governor must be reset after & major overhauling of the unit. Ses
“Qovernor Adjustments® in the ACCESSORY SERVICE section for detelle.
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T FLYWHEEL PULLER ASSEMBLY
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THE REAR ENGINE VIEW SKETCH ABOVE ILLUSTRATES THE
OPERATION OF THE FLYWHEEL PULLER IN REMOVING THE
FLYWHEEL FROM THE CRANKSHAFT TAPER,

THE OUTER BOLTS OF THE PULLER ARE TURNED INTO THE
FLYWHEEL HUB. A STEEL 8LOCK IS TREN PLACED OVER THE
CRARNKSHAFT END TO PROTECT IT FROM BEING DAMALED ay
THE CENTER BOLT OF THE PULLER~THE CENTER BOLT oF
THE PULLER 1S THEN DRAWN DEAD TIGHT AGAINST THE
SYEEL BLOCK AND RAPPED SHARPLY WITH A HAMMER AS
SHOWN 1N SKETCH. THIS WIL.LL LOOSEN THE FLYWHEEL FOR
AENOVAL.,
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TABLE OF CLEARANCES
MINDMUM  MAXTMUM

Intake Valve Tappet Clearence ...uuv.. 0080 L010M
Exhaust Valve Tappet Clearance «eevvee L01on JClam
Valve Seat Width svvsssvievnssnenneres 364V 1/164
Intake Valve Stem Clearance in Guide .  .002" GOz
Exhaust Valve Stem Clearance in Guide. 00258 0034
Crankshaft Main Bearing sevecececossss  JO0L5M 00250
Crankshaft End Play scececcsanenseeses 0150 L0200
Connecting Rod Bearing «veveesnssnvass 200157 +00251
Connecting Rod End PLlay scevesssnsenes  oOOKY .CO6"
Timing Gear Backlash .eeesvsesasnenees  JOO4N L£o5n
Piston Clearance in Cylinder ....... e W0030 L0051
Piston Pin in Piston sadbsesedaternnne Hand Push Fit
Piston Pin in Rod SAbrrse RN NS E NI AN R RS 00020 .OOOB"
Camshaft Main Bearings vveeeesvsveness 0020 L0250
Piston Ring Gap in Cylinder seessvesee. 008" 015"
Spark PIug Gap «veanesrvenrssnvavansns 251
Distribubor Polnth Gap «eveenrasssesnras L0200
L{agnet.o Point G&p N LR ) -015“
GENERATOR

(QEMERAL.- The generator consists of two assemblies; the armature, which -

is the rotating part of the generator, and the frame assembly,
wiich is the stationary part of the generator. The frame is a atesl
ring with two or four field coils and pole shoes bolted to the inside.
The brush rig assembly, located in the generator end bell, is’ aleo a
part of the frame assembly, and it is not necessary to separate these
when removing the generator from the engine.

The nost common reason for a generator failing Lo produce current ls
an external short on the main line, or in the control or outlet box.
Disconnect al) wires leading from the generator, and run a test lamp
aeross the output of the generator while it is running. If the test
lamp lights, the external circuit must be checked for a short cir-
cuit or a loose connection, hubt if it fails to light, the generstor is
at fault and steps must be taken to locate and correct the trouble.

Check the brushes to make sure that they ride fraely in their holders
and that there is sufficient spring temsion on all the brushes. Check
the wires leading from the brushes. If everything appears to be normal,
disconnect all batteries or main line wires from the plant, Haise the
brushes in their holders until the springs slip down the sidea of the
brushes and keep them from making contact with the armature. Discon-
‘nect the D.C. field wire, and proeceed as outlined in the following para-
graphs, using the tests'which apply to the generator to be tested. A1l
generaters produce direct current, but only thoae rated as alternating
currsnt generators nesd ba given the additionsal tests for that type of
generator.
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TESTING FIELDS FOR OPEHN CIRCUITS,.— Connect one end of a test lamp wive

to one filsld wire and the other end
to the other field wire. The test lamp should light if the field coil
wirving has not been broken., If it fails to light, the winding or cir-
cuit 1s open and a new field coll set must be installed. However, if
the break is in a wire connecking two coils, tha connection can be re-
soldered, and the plant will again operats.

TESTIHG FIELDS FOR GROUNDS.- Connect one end of the test lemp wire to

one field wire and the other end to a
clean surface on the generstor frame. If the lamp lights, a field
coil is grounded, and the fleld coils must either be replaced or ve-
paired.

Temperature changes cause metsl to expand or contract. Varying degrees
of expansion between the iron in the frame and pole pieces and the cop-
per in the wiring of the field coils can cause a chafing which may,
over a long period of time, wear thru the insulation pretecting the
field coils and allow the wires to touch the frame. The electrie cur-
rent which should go to magnetize the pole pisces will be side-lracked,
no magnetic field will be set up, and consequently no current will be
produced.

The pole pieces cen be unbolted from the frame allowing the removal of
the fleld coils. If the wires ave not demaged, a piece of tape can be
placed over the warn spot, and the grounded field coils made servie-
eable again.

TESTING FOR A SHORTED FIFLD COIL.- A shorted or partially shorted field

coil can ba tested by a meter vhich
will measure the amount of resistance in each coil. As the amount of
resistance should be practically the same in each coil, if one eoil
shows less than the others, it is a good indieation that that coil is
shorted. -

If there are no instruments handy for making this test, a fairly accu~
rabe check can bs made when the syimptoms are first noticed by feeling
the temperature of the coils before stopping the plant. If one coil is
shorted, it will run mueh cooler than the others, and by feeling the
gensrator frame whers tha pole shoes are bolted to it, a shorted coil
can be located. A shorted coil must be replaced.

TESTING THE D. C. WINDING OF THE AHMATURE FOR GROUNDS.~ If one end of a
: test lanp wire
is placed on a clean surface of the armature shaft, the lanp should not
light when the other end is touched to the commutator. If the lamp
lights, the commutator or D.C. windings of the ammature are grounded and
the amature will have to be replaced. .

TESTING THE D.C. WINDING OF THE ARMATURE FOR OPEHM CIRCUITS.- A test lamp

' should light
when one end of the wire is connected to one commutator bar, and the
other end touched to each of the other bars. If it faills to light when
touched to any bar, the wire leading te that bar is open and the aimature
nust be replaced.
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PESTPING A.C. WINDIHNG OF THE ARMATURE FOR OPEN CIRCUITS OR GRUUNDS.- Place

' one
sitd of a best lamp wire on the outer or insulated collsctor ring, and the
other end on the inner collector ring. If the windings are in good con-
diticrn, the lamp will light. If i% falls to light, the cireuit is open,
and the armature must be replaced.

Place one end of the test lamp wire on the ammature shaft., Touch the
othev end o sach of the collsctor rings. If the lamp lights, the wind-
ing is grounded, and the ammature must be replaced.

Hoto: Only a competent, wsll trained, armature repair service

man is gqualified to repair an armature that is either
upen or grounded. The armature must be completely revound to
correch either of these conditions, and no person without
spacial training sheuld ever atbempt to do this work.

FILTER CONDENSERS.~ Pilter condensers are mounted inside the generator

fvame. If ohe of these condensers should become
showtid, hoe eurrent would be generated. Disconnect the condenser leads
antd b1y the plant with the condensers disconnected. If the plant oper-
ates sabisfactorily, check each condenser, and replace the ons that is
¢aulty. I is necessary Lo use condensers in the generator to supress
vadio inberferencs.

CEGRIATOR DISASSEMBLY,. If the foregoing tests have shown that the field

coils or amature need servicing or replacing,
thie genarator must be removed from tha engine and the armature discon~
neshed from the engine erankshaft. If there is a fuel tank mounted on
the generatow, it must be ramoved. Likewlse, any contrel box installa-
$ion mounhed on the generator should be taken off and set aside. On
plants which have a starting sheave at the rear of the generator, loosen
the set screw and pull it off the ammature shaft, taking care not to
lose the kay which locks it to the shaft,

QEIOVEIG THE FRAME FROM THE EHGINE.- All generabors are carried on a

turned diameber at the rear of the
cvankcase. After any accedsories which wers mounted on the generator
have bsen removed, the frame itsell can be separated from the engine by
ioosening and removing the bolts which hold it in place and drawing it
oif over the armature. I 1t showld stick when unbolted, a well dirasc-
ted Llow with a hammer and punch at the inner rim will loosen the frame
fvom the adapbter ring.

Uge great eare when draving the freme over the armature. Hever allow
the Frame to touch or rest on the armature, as the weight of the frame
can bend op distort the amature shaft enough to make 1t wnserviceable.

BRUSH DIG..- Tt is not necessary to remove the brush-rig assembly from

. the generator end bell when disassembling the generator.

T§ 1t should have besn removed accidentally, or for servicing, line up
ithe wark on the rig with the indiecator point on the frame when reinstal~
Ting it. Unless the brush rig is in the proper position, excessive aroc-
ing of the brushes, heating of the generator armature and field windings,
and 1ow voltags preduction will result.
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POLE SHOES.- The pole shoss are made up of laminations of special slee-
trical steel stacked and riveted together and bolted to
. the generator frame. They ars to be removed only in order to remove the
field coils. When replacing pole shoes, be very careful that all sur—
faces are clean. An accurate clearance rust be maintained bstween the
p‘ole shoes (when assembled in the generator frame) and the revolving
armature. Any dirt between the pole shoe and the gensrator frame would
change this clearance and possibly cause damage to the armature. Use
lock washers with the bolts, and be sure that they are tightened secur-
ely.

REMOVING ARMATURE FROM ENGINE,- The armaturs is bolted to the generator
blower. The blower in turn is bolted

to a separvate {lywhesl. [Hemove the four nuts just inside the rim of

the blower. Support the armatuve while these are being loosened, and

vihen the last one is off, slide the armature over the studs and sst iv

to ong side where it cannot roll or become damaged. NOTE.- On certain

wnite the flywheel and blovier ave one unit and a disc and hub are used

between the flywheel and the aymature. Follow the sane general procedure

in removing the armature as above.

If it is desired to remove the flywheel to check the rear main engine
bearing oil seal, strike the flywheel a sharp blow at the sdge Lo loosen
it, and pull it off,

ARMATURE.~ Always handle the ammeturs carefully and do not allow it to
roll around. I can be easily damaged by rough handling.

The commutator on the armature is probably the mast frequent source of
generator trouble. If it is dirty from brueh wear, clean it with car-
bon tetrachloride. If it ie wough or pitted, the armature must be mount-
ed in a lathe and the commutator turned until smooth. Yt will then be
necessary to shave or undercut the mica insulation about 1/32% below the
level of the copper to allow the brushes to ride on the copper bars with-
oub interference. Polish the comubator carefully, and be sure thab
there are no metal particles in the cuts. If the plant should be started
with metal particles bstween the bars, the arature windings would burn
aub.

The commutator should maintain a polished surface. Blackening of all
the bars indicstes an incorrsch brush position, Blackening of groups of
bars at regular intervals may be due to the same cause or %o poor con-
tact. Blackening at irregular intervals indicates a rough or sceentric
commutator. A seversly burned bar or nuuber of bars, plus excessiva
flashing when the plant is under load, indicates an opon civeuit in the

windings. Use a lint free cloth to keep the commutator clean.

Over a period of time, the copper bars will wear down to the level of
the mica inswlation. The mica is havder than the copper, and will foxm
ridges viich will canse the brushes to jump, make poor cenbact, and ba
very noisy (nolsy brushes are always an indication of & rourgh comauta-
torga 1% willl bs necessary to re-bum the comutator as demeribed abovas,
to eorrsct this condition.
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lever use a lubyicant on the commutator or brushes. The use of any
Iubyieant will increase commubation difficulties and spoil the brushes.

REASSEMBLING THE QENERATOR.- Reasseably is mady by reversing the pro-

cedare used in disassembly., BE SURE THAT
ALL PARTS ARE CLEAN, Before installing the aimature, grease the end
surface to keep it from mmsting vwhile in service, check the rear main
bsaving oil seal to be sure it is functioning properly.

Bafors installing the frame onto the craniccase, remove the bearing cap
af the vear of the generator, and clean the bearing surface in the frame
and the bearing on the ammature shaft, Line up the notch in the bearing
with the pin in the frame. Instsll the frame over the armature cars-
tully, and tighten the bolbs that hold 1t gradually and alternately.
NHever pull one down tight until the others are nearly tight. Repack the
ball bearing with ball bsaring grease only, and raplace the gasket and
cap.

BHUSHES.— The brushes must move freely in their holders and make fimm

sven contact with the commutator or collector rings. Always
koop an extra set on hand and replace any brush that wears to 5/8" in
length or less. See the illustration on "Care of Commubator and Brushes!
Fov proper method of seating brushes to the commutator.

Grush spring tension must be the same on all brushes. Measure tension
with the brush apring raised to a point where the top of the brush is
sven with the top of the brush holdsr. Install new springs if the ten-
sion 1is uwnequal.

Haplaca all the accessorias which were mounted on the generator, and
the plant will bs ready to be put into operation. However, befors
abbempting to start the engine, turn it over slowly ¥Yor several revolu-
tions to be sure that the armature is not binding or striking againat
thie pole pleces. The armatuwe would be spoiled if such a condition
shounld sxist when the plant is started.

CONTROLS

Aluays diseconnect the battery (where used) whenever servicing controls
to avoid aceidental starbing of the plant. When disagsembling controls,
tag each lead that has to be removed and mark the conmection point of
tha lsad on the tag to assure correct connections when reassembling.

It any of the control panel equipment fails to function properly, re-
placs the defective part with a new part of the smme kind rather than
tiy to vepair the old part. Ho attempt should be made to repalr such
parbs as meters, fuses, switches, relays or receptactes. Check all
slectrical connections and contacts vhenever servicing control equipment.
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POSSIBLE CAUSE REMEDY
ENOINE CRANKS TOO STIFFLY

Tao heavy oil in crankcass, Dezin, Refill with lighter oil.
See PREPARATION.

Engine stuck, Disagsemble and repair,
EHNGINE CRANKS TOO SLOWLY WHEN CRANKED ELECTRICALLY

Discharged or defective battery, Rechargs or replace,

Loose connections, Tighten looss connections,

Corroded battery terminala, Clean corroded terminals. Heplace
cable if necessary.

Brushas worn excessively or Replace brushes or clean commubtator,
making poor contact.

Short clreuit in generator or flepair or replace parbs necessary.
load circuit, Diseconnect load.
Dirty or corrvoded points in Replace switch.

atart solenoid switch,.

EHGINE WILL HOT START WHEN CRANKED

Feulty ignition, Ciean, adjust, or replace breaker
points, spark plugs, condenser,
etec., or retime ignition,

Lack of fuel or faulby Refili the tank, Chsck the fuel
carburetion, syatem, Clean, adjust, or replace
parts necessary.

Clogged fuel filter, Clean,

Cylinders flooded, Ground spark plug cables. Crank
engine with spark plugs removed.

Poor fuel. Brain, Refill with good fuel,

Pocr compression, Tighten cylinder heads and spark

plugs, If still not corrected,
grind the valves., Replace piston
rings if necessary.

Wirong ignition Liming. Reset breaker points or retime
ignition, See IGNITION,
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POSSIBLE CAUSE REMEDRY
ENGINE RUNS BUT VOLTAGE DOES HOT BUILD UP
Poor brush contact, See that brushes seat well on commu-

tator and collector rings, are free
in holders, are not worn shorter than

5/8 inch, and have gaod spring tension,

Open ecireuit, short eircuit, Refer to the GENERATOR section of
or ground in generabor, Maintenance and Repair,

VOLTAGE UNSTEADY BUT BHGINE NOT MISFIRING

Spead too low, Adjust governor to correct spoed,
Poor commutation or brush Refinish commutator or undercut mica
cantaet, if necessary, See that brushes seat

well on cowmubabor and collector
rings, are free in holders, are nob
worn shorter than 5/8 inch, mnd have
goad spring tension,

Loose connections, Tighten connections,

Fluetuating load, Corrset any abnomual load condition
causing trouble,

GENERATOR OVERHEBATING

Short in load circult, Correct short circuit.
tienerator overloaded, Reduce the load,
Improper brush rig position, See BRUSHES, Maintenance and Repair,

EHGINE OVERHEATING

Daproper lubrication, See Low 0il Pressure,
Poor ventilation, Provlde ample ventilation at all
times-

Birty or oily cooling surfaces, Keep the engine clean,
Retarded ignition timing, Retime ignition,
tienerator overloaded, Reduce load,

VOLTAGE DROPS UNDER HEAVY LOAD

Engine lacks power, Ses remedies under "Engine Misfires
4t Heavy Load"
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POSSIBLE CAUSE

RIBIEDY

VOLTAGE DROPS UNDER HEAVY LOAD {CONT,)

Poor compression,

Faulty carburetion.

Dirty carburetor air elesner,
Choke,

Carbon in eylinders or in
carburetor venturi.

Restricted exhaust line,

Tighten cylinder heads and spark
plugs, If still not corrected, grind
the valves, Replace piston rings if
necessayy.

Check the fuel system., Clean, adjust
or ropalr as nsaeded,

Clean., Refill with proper oil,

Choke plate must ba wide open at
operating temperature,

Remove carbon,

Clean or increase the size,

ENGINE MISFIAES AT LIGHT LOAD

Carburetor idle jet clogged ov

improperly adjusted.
Sﬁark plug gaps too marrow,
Intake alr leak,

Faulty ignition.

Poor compression.

Clean, See AGCESSORY SERVICE,

Adjust to correct gap -~ 025V,

Tighten manifold and carburetor
mounting screws, Replace gaskets
1f necessary. :

Clean, adjust, or replace breaker
points, spark plugs, condenser,
ate.

Tighten eylinder heads and apark
plugs, If still not corrected,
grind the valves, Replace piston
rings if necessary,

ENGINE MISFIRES AT HEAVY LOADS

Defective spark plug.

Faulty ignition,

Clogged carburstor,

Replace,

Ciean, adjust, or replace breaker
poinis, epark plugs, condenser, ebc,,
or retime ignition.

Glgan carburetor,
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POSSIBLE CAUBE REMEDY
ENGINE MISFIRES AT HEAVY LOAD (CONT,)
Glogged fuel screen. Clean,
Dafective spark plug cablse, Replace,
EGIHE MISFIRES AT ALL LOADS
Fouled spark plug. Clean and adjust,

Defective or wreng spark plug, Replace.

bealiing valves, See VaLVE SERVICE,
Brolen walve spring. Replace.
Defsctive or improperly Adjust or replace breaker points.

adjusted breaker points.
LGY OIL PRESSURE

01l too light. Drain, refill with proper oil,
011 badly diinted. Drain, refill with proper oil.
041 too law, Add oil.

il velief valve not seating, Remove and ¢lean, or replace,
Badly worn bearings, Replace,

Sludge on oll acraen, Remove and clean,

Badly worn oil puwap. Replaca,

Datactive oll pressure gauge. Heplace.

HIGH OIL PRESSURE

011 too heavy, Drain, refill with proper oil.
Clogged oil passage. Clean all lines and passages.
0il rveliaf valve stuck. Remove and clean,

Defective oll pressure gauge . Rleplace,
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POSSIBLE CAUSE

REMEDY

HIGINE BACKFIRES AT CARBURETOR

Lean fuel mixture.
Clogged fuel filter,

Alr leak at intake manifold
or carburetor flange.

Poor fuel,

Spark advaneed teo far,

Intake valve leaking,

Clean carbureter. Adjust jets.
Clean.

Tighten mounting screws., Replace
gaskets if necessary.

Refill with good, fresh fuel., See
PREPARATION,

Reset breaker points or retime
ignition,

Reseat or replace.

EXCESSIVE Q1L CONSUMPTION, LIGHT BLUE SMOKY EXHAUST

Poor compression. Usually
due to worn pistons, rings,
or c¢ylinders.

041 too light or diluted,
Too large bearing clearance.

Engine misfires,

Faulty ignition,

Too much oil,

Refinish cylinders. Install over-
size pistons and rings.

Drain, Refill with proper oil,

Replace bearings necessary.

Refer to "Engine Misfires At A1l
Speeds" ., .

Clean, adjust, or replace braaker
points, spark plugs, condenser,
ebe,, or retime the ignition,

Drain excess oil,

BLACK, SMOKY EXHAUST, EXCESSIVE FUEL CONSUMPTION,
FGULING OF SPARK PLUGS WITH BLACK S00T, POSSIBLE
LACK OF POWER UNMDER HEAVY 1OAD,

Fuel mixture too rich.

Choke not fully open.

Dirty air cleaner.

See that choke opens properly.
Adjust jets properly, Adjust
the float level.

See that choke cpens properly.

Clean, Refill with proper oil,
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POSSIBLE_CAUSE

REMEDY

LIGHT POUIDING KNOCK

Loose connecting rod.
Low oll supply.
01l badly diluted,

Low oil pressure,

Adjust clearance or replace.
Add oil. Change 1f necessary.
Drain, Refill with proper oil,

Sse Low 0il Pressure for remedies.

FGINE STOPS UNEXPECTEDLY

Empty fuel tank.

befective ipgnition system.

frefill,

Check the ignition system. Repair
or replace as needed, See that the
STOP button lead is not grounded,

DULL UETALLIC THUD, IF NOT BAD, MaY DISAPPEAR
APTER FEW MINUTES OPERATION, IF BAD, INCREASES

WITH LOAD,

Looss cerankshaft bearing.

Replace, unless one of the next two
remedies permanently corrects the
troubla,

SHARP METALLIC THUD, BSPECTALLY VHEN COLD ENGIME FIRST STARTED

Low oi} supply.
0il badly diluted,

PTHGING SOUHD WHEN ENGINE 15
Carbon in cylinders.

Spurk advanced too far.

Wrong sparic plugs.

Spark pluge burned or carboned.
Valves hot.

Fuel stale or low octane.

Lgan fuel mixture.

Add o1l, Change if necessary.
Drain, Reflll with proper oil.
SUDDENLY OR HEAVILY LGADED
Remove the ecarbon,

flesst brecker points or retime
ignition,

Install correct spark plugs, Cham-
pion H9 Com,

Clean, Install new plugs if nec-
68387y,

Adjust tappet clearance. See VALVE
SERVICE,

_Use good, fresh fuel, Ses PREPARATION.

Clean fuel system. Adjust carburetor

Jets properly.
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POSSIBLE CAUSE REMEDY

TAPPING SOUHD

Valve clearance too great. Adjust to proper clearance. See VALVE
. SERVICE,
Broken valve spring. Install new spring.

HOLLOW CLICKING SOUND WITH COOL INGINE UNDER LOAD

Loose piston. If noise is only slight and disappears
vhen engine warms up, no immediate
attention needed, Othervise replace
parts necessary.

VOLTAGE LOW AT FAR END OF LINE BUT NORMAL HEAR PLANT

Too smell line vire used for Install largsr or extra wires or re-
load and distance, duce load,

MOTGRS RUH TOO SLOWLY AND OVERHFAT AT
FiR FHD OF LINE BUT CK NEAR PLANT.

Tou small line wire used for Install larger or exbia wires or
load and distance. reduce load,

NOISY BRUSHES

High mica between bars of Undercut mica,
commubator.

EXCESSIVE ARCING OF BRUSHES

Rough copnutator or rings, Turn down.
Dirty commutabor or rings. Clean,
Brushes not seubing properly. Sand to a good seab or reduce load

until worn in.
Open circuit in armature. Install a new armature.

Brush rig oub of position. Line up properly.
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fggﬁiéﬁé%@ GIVE THESE NUMBERS

WHEN ORDERING REPAIR PARTS OR
REQUESTING SERVICE INFORMATION

FOR YOUR UNIT I
WRITE 1N NUMBERS SHOWN ON PLANT NAMEPLATE
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FOR GHDERENG REPAIR PARYS .

FOR SERVICE ORt PARTS, SEE THE DEALER FROM WHOM YOU PURCHASED TRIS

HQUIPMENY, OR REFER TO THE COMPANY REFERRED TO ON THE NAMEPLATE,
To ingure prompt handling of your parls order, please give all information requested.

Stzte on yous order the Model No., Serial No. and Generator No. of the unit as i

appears on ihe nameplate,

Ovder parls by Part Number and Full Description as given in the Paris List., When
orderving parts use the part numbers listed in column headed, "New Part No." If
{iiere is no part nomber listed under "New Part No, ]’ use number in column listed
"01d Part Ho." The column headed, "0ld Part No., " is to be used for identifying parts

in the illustrations. State the exact quantity wanted of each part,

if in doubt as to the identify of the part needed, refurn old part prepaid to your nearest
dealer or Aunlhorized Service Station. Print your name and address plainly on the pack-
age, Wrile a lelter to the same address stating the reason for returning the part. State

definite shipping instructions.

Any claim for loss or damage to your unit in transit should be filed promptly against
ihe teansportation company making the delivery. Shipments are complete unless the

packing Hst indicate items are back ordered,

Prices shown in the Parts List were effective at the time the book was originally print-
ed, Due to fluciuating costs some present day prices are considerably changed. Al

prices are F'. Q. B, and are subject to change without notice.
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The |xnodma| Limclmlss n! mgme and gencralor as recnmmem!ed in this manual are vital 1o oy
fife ewd wninterrupted seivice of your planl. Keep an accurate service log on this page! In this way

you will avaid wnduly loag ‘periods belween mvuce and .overhuuls by cheekdng agatust previne
dm :8, nu:\h like is dore with passenger cars, .

TO HEGLEGT VOUR PLANT 18 '](} ]NVHE, UNNF(‘ILS SARY TROUBLE







- Okaw PARTS PETE dago. ..

' GENUINE ONAN PARTS will simplify your
" maintenance and service and will insure your
Cnan Plant operating at its peak eﬁic_ie_ncy.

0= . a @
See the dealer from whom you purchased your
‘plant or go to an Onan Authorized Secvice Station
or Parts Center. They will see that you receive
the correct parts and will provide any servme in-
fm matmn yau may need,

0 2 : -]

L I.[ you are operating your piant at a pont where 1t

is not convenient to secure very good delivery on
parts, or your plant is receiving hard continuous
. service, your best insuranceis to have a complefe
. overhaul kit on hand.

. @ e @
o ‘_:Many iimes an added aceessory w1ll enable you to put your plant to greater or

"‘more Complete service. : Batteries, switches, controls, dollies or traiters are -
J-available for many Onan Plan_ts._ : : T

. o O (=] E L] . :

... ‘Remember that the Onan Line is complete in the capacity range of 400 to 35,000
" ‘'watls in gasoline; 3,000 to 65, 000 watls in diesel; 1560 to 35,000 watts in sep-
arate generators, and 3,000 to 10,000 in tractor generaters. These units are
"~ ayailable in standard voltages of A.C., D.C. and battery charging current.

: - . o T8 e : o

-‘Onan Generating Equipxﬁent i designed for primary, portable, mobile or standby
service.. Where there isnoother source of electricity it supplies primary power.
It supplies portable or mobile power for fire and police departments, construc-

" tion or radio use. For hospitals, hatcheries, industries or home there is no
finer source of standby power. Sece your dealer for any of these needs.
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