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INTRODUCTION

Purpose Of Book

An Instruction Book is furnished with each Kohler Electric Plant so the
operator may understand his plant and properly care for it. A careful study and
observance of the contents of this book will insure satisfactory service and
reduce repair bills to a minimum. The Kohler Co. earnestly desires that each
plant owner receive satisfactory service from his plant, and this can be assured
only if the operator gives the plant proper care and attention. Each owner or
operator can well afford to study this bock carefully. Carry out faithfully all
the recommendations and periodical inspections which are outlined.

Kohler Electric Plant users are urged to get in touch with the Dealer,
Distributor, or Branch Office nearest them in case advice or assistance is needed.
Your plant is known to the factory and to our Branch Office by Model and
Serial Number ONLY. This information is on the NAME PLATE. When
writing or ordering parts, always give number of your plant to avoid errors in
giving information or filling orders for parts.

, WARRANTY

We warranl and will replace, free of charge, for o period of three months
Jrom dale of delivery of plant to original consumer, all parts of Kohler
FElectric Plants returned prepaid to Kohler Co., Kohler, Wisconsin, which
our examination shall disclose to dur satisfaction lo be defeciive in manu-
Jacture. ‘

This warranty shall not apply to any eleciric plant which sholl have
been repaired or aliered by anvone other thawn an authorized representalive
of the Manufacturer, or which has been improperly installed or repaired,
neglected or operaled contrary to our insiruckions.

We make no warraniy whalever in respect to the battery or magneio
inasmuch as they ore warranied by their respective manufacturer.

This warranty 15 in lew of oll other warraniies, obligations, and
liabilities on our part, express or implied, and we netlther assume, nor
anthorize anyone fo assume for us, any other Lability in connection with
the sale of Kohler Electric Plants.

Operation and Care of Your Plant '

When you receive your plant you should study this Instruction Book and
give the plant the attention which these instructions advise. Everything in
the nature of machinery requires a certain amount of attention, and Kohler
Electric Plants are no exception. We suggest that this book be kept near the
plant where it may be referred to from time to time, and in the event a repair
is necessary, the proper remedy may be applied.

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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Check The Installation

The operation of any gasoline engine, as well as a gasoline engine driven
generator is affected considerably by the installation.

Figure 1.
Carburetor Side of Plant.

A—Qil cup for generator bearing O—Water outlet manifold
B—Cap—Remove to check speed P-—Radiator cap
C-—Radio condenser R—Vacuum compensator
D——Collector ring S-—Crankease breather
E—Commutator SA—Safety switch

F—Oil gauge ST—Start and stop switch

G—Fuel pump priming lever

H—Fuel pump sediment bowl
[—Fuel pump inlet
J—Control switch

T-~Fume eliminator
U—Governor spring |
V—O0il pressure valve |
K—Battery charging switch W—Governor switch
L—Air cleaner X—Carburetor - |
M—Thermostat Y—Electric choke
N—Exhaust outlet Z—Name plate
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ELECTRIC PLANTS

The factors involved in the installation which should be considered are
ventilation, temperature, moisture and cleanliness. All gasoline engines are
heat engines and require a certain amount of clean, fresh air. To obtain maxi-
mum power and efficiency, they must be operated under a temperature which
is not too hot nor too cold. The equipment is designed to operate satisfactorily
in an ambient temperature range of 0 to 104° F. The electrical generator must
not be subjected to excessive moisture, oil or dust. Although the plant may be
permanently located when this Instruction Book is received, the various factors
which affect the operation of the plant from an installation standpeint should
be carefully checked over to avoid the possibility of future trouble.

Installation Book

An installation book has been prepared which contains detailed suggestions
for installing all models. One of these books will be mailed free upon request.

1

Figure 2.
Magneto Side of Plant,
A—Water valve G—Line resistance
gﬂ—-_m:g::gtt;g counlin H—Field resistance
D—o0il %iller cap plng Im—OPening to check timing
E—Fan grease cup J—0il gauge .
F—Charging resistance K—Crankcase drain plug

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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PREPARING AND STARTING THE PLANT

Preparing Plant for Operation

OIL—Fill ¢il base up to high level mark on oil gauge. Use S.A.E. 30 for
summer and 20W for winter, if temperatures drop below 15° F. use 10W. — gas
plants use one grade lighter. 4 quarts are required.

WATER—Fill cooling system with water. Approximately five gallons are
required.

OILING—O0il fan, generator bearing, and magneto in accordance with
instructions.

CONNECTIONS—Make necessary connections for exhaust line, gasoline
lines, and starting battery. All joints must be tight. Connect service switch
to main lines.

GASOLINE—Fill gasoline supply tank. DBe sure line to carburetor is open.

INSPECTIONS—Turn the engine over slowly with the hand crank to
make certain all parts move freely. Examine governor operating lever, gener-
ator brushes, and fan while rotating engine.

Starting the Plant — Automatic Type

Turn on a lamp or appliance of 100 watts or more for the 5§ KVA and 250
watts or more for the 10 IXVA and plant should start automatically,

Manual Type

Before starting a manual plant for the first time, check the foregoing in-
structions to make sure no items have been omitted. Remove the ignition or
magnete ground, pull choker wire out and turn hand crank. Manual plants
are equipped with impulse starters on magneto and it is not necessary to spin the
engine. Give crank a quarter turn at moderately slow speed. The engine is
timed to avoid a kick-back, but the thumb should be placed on the same side
as the fingers when grasping the crank to avoid injury to the wrist. An engine
should start with the third or fourth pull-up of the crank.

COLD WEATHER STARTING—To start the plant easily in cold weather,
use a better grade of fuel, leave ignition switch off, and with the choker rod
pulled out, crank the engine two or three times, release the ignition switch and
choker rod and crank as in preceding paragraph.

STARTING A HOT ENGINE—When starting a hot engine, it is noi:
necessary to pull out the choker rod. Choking a hot engine will cause it to
flood and make starting difficult. '

Remote Control Type

Close the control circuit and plant should start same as the automatic type.

" WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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ELECTRIC PLANTS

Qil Pressure

After the plant is running normally, observe the oil pressure gauge to as-
certain if oil is circulating. If oil is not circulating, hold the throttle closed so
as to operate the plant at slow speed until oil begins to flow. The oil pressure
gauge should register not less than 15 pounds pressure when the plant is oper-
ating at rated speed of 1200 R.P.M.

The oil pressure can be adjusted.by the relief valve (K, Figure 1) located
on the side of the engine below the carburetor.

Load

When the plant is running satisfactorily, the load can be connected to the
external circuit. As the plant attains normal operating temperatures, the load

" may be increased to the rated capacity. Although these plants are tested to

carry an overload, excessive overloads for continuous operation will cause over-
heating which should be avoided as much as possible.

Voltage

The voltage of a cold generator will be higher than the voltage of a gen-
erator which has reached normal operating temperatures. As the temperature
of the generator increases the voltage drops to approximately rated voltage
with a slight variation on increasing and decreasing loads.

Co_ntrol

The plant is designed to operate at constant speed of approximately 1200
R.P.M. However, the speed will vary slightly depending upon the load. The
variation in speed will, perhaps; not exceed 5%, i. e. on a small load or a 150
watt light the speed may be 1260 R.P.M. and if the plant is carrying its rated
capacity, the speed will drop to approximately 1200 R.P.M. The carburetor
operating control lever, mechanical governor and the resistance in the shunt
field must be adjusted to obtain the correct voltage and control on all loads
and at all temperatures.

The above adjustments are correctly made at the factory when the plant
is tested before shipment. Under normal operating conditions, these adjust-
ments need not be changed. If it becomes necessary to adjust the voltage and
speed of the plant the instructions on Page 30 should be followed.

General Operation

After the plant has been prepared for operation and started in accordance
with the preceding paragraphs, the general operation should be observed for a
few minutes. The plant has been operated for approximately 36 hours at the
factory and should function perfectly, but minor troubles may occur during the
interval between the time the plant is tested and the time it is again placed in
service. A broken spark plug for instance would cause the plant to misfire and
voltage and speed would be irregular,

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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OPERATION AND CARE
Lubrication

THE OILING SYSTEM-—The engine is equipped with an oiling system
which will insure positive lubrication to all necessary parts. The system includes
an oil reservoir, a full pressure pump, a pressure gauge, and relief valve for
regulating the pressure.

CHANGING OQIL—The oil level should be maintained to the high mark
on the oil gauge and a complete change should be made every fifty hours of
service when the engine is new. After the first 1000 hours of service, the oil
should be changed every 100 hours of operation.

The oil should be carefully examined after it is drained to determine whether
it is necessary to drain more often or if a different grade of oil should be pur-
chased. It is usually necessary to drain oil after a smaller number of hours of
service when the plant is exposed to cold temperatures, because excessive use
of the choker and condensation will cause crankcase dilution.

GRADE OF OIL TO USE—If the plant is operated at starting tempera-
tures above 50° F. medium oil should be used or 5.A.E. 30. For temperatures
15° F. to 30° F. use S.A K. 20W, if temperatures drop below 15° F., use S.A.E.
10W. Gas plants use one grade lighter,

~ QIL PRESSURE The oil pressure is registered by an oil gauge on the
side of the cylinder block. A constant pressure of 15 pounds should be main-
tained after the plant has reached normal operating temperatures. The oil
pressure can be changed by adjusting the oil relief valve on the side of the crank-
case. Adjustments of this valve are made at the factory and they should be
changed only after the plant has attained normal operating speeds and tem-

peratures.

A change in the grade of oil used or a change in the speed of the plant will
affect the oil pressure. If the pressure drops suddenly, the plant should be
stopped immediately and the probable cause determined.

FAN—The fan should be oiled with heavy oil, or light grease, at regular
intervals depending upon the number of hours of service.

WATER PUMP—The water pump grease cups should be kept filled and
given a turn a day while the plant is in service. Use No. 2 Water Repellent
Fluid grease, or Alemite water pump lubricant. Too much grease will work
into cooling system. Avoid excessive grease and dirt. .

MAGNETO—The magneto must be oiled strictly in accordance with in-
structions furnished with it.

GENERATOR BALL BEARING—Oil the generator ball bearing with
the same oil used in crankcase, monthly or after every 200 hours of operation.
Be careful to keep all oil off of commutator and electrical windings.

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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ELECTRIC PLANTS

Inspections

IMPORTANT—The importance of regular inspections at predetermined
intervals based on hours of operation cannot be over emphasized. Regular
inspections will keep the plant in better operating condition and tend to avoid
extensive repairs. .

DAILY INSPECTIONS OR AFTER SEVEN HOURS OF UPERATION
Plants which are operated daily should be checked for oil, water and fuel in
the same manner that an automobile would be inspected under similar operating
conditions.

Observe oil pressure. Inspect plant generally for loose connections, oil or
water leaks. ‘

Inspect fan belt.

WEEKLY INSPECTIONS OR AFTER 50 HOURS OF OPERATION—
Remove any accumulation of excessive dirt, water or grease from plant.

Test compression of cylinders by turning engine with hand crank. It may
be necessary to adjust valve clearance.

Remove spark plugs, clean and adjust spark gap. Examine for broken
porcelains. Tighten securely when replacing them.

Examine the brush contact on commutator. If brushes are arcing, sand
brushes and commutator with fine sand paper. Surface of brush should con-
form to surface of commutator. Spring tension of all brushes must be uniform.

Check starting battery. Add distilled water if necessary.
MONTHLY INSPECTIONS OR AFTER 200 HOURS OF OPERATION
Check plant generally for unusual noises or poor control.

Inspect valve clearance and adjust if necessary.

Tighten all connections and fan belt.

Change oil in accordance with second paragraph on Page 6 under lubrication.

Fill generator bali bearing with grease if necessary. ‘

Inspect the plant to determine when complete overhaul will be necessary.
g Check voltage control and speed of plant. Adjust according to specifica-
ions.
Cooling System

GENERAL DESCRIPTION—The cooling system consists of a radiator,
pump for circulating the cooling water and a fan for circulation of air through
radiator and over plant. With plants covered by housing this system provides
adequate cooling although the metal housing remains closed, except door in
front of radiator, while the plant is in operation.

The cooling system is of the pump circulating type.

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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OVERHEATING—Under normal operating conditions the cooling system
is adequate and will prevent overheating. However, if the plant overheats the
trouble may be due to a lack of oil or water, fan belt slipping, choker closed,
leaky valves or piston rings, improper timing, a clogged exhaust, lack of ventila-
tion or operating the plant under an overload. '

The oil and water level should always be checked first when the plant
apparently overheats. The temperature of the water in the cooling system
should be approximately 180° F. to secure the greatest efficiency, insofar as
temperature of operation is concerned,

A lack of circulation caused by an obstruction in the cooling system will
also cause overheating and it is advisable to flush the cooling system occasion-
ally to prevent any part of it from becoming clogged.

The tension of the fan belt should be checked frequently to avoid slipping
which causes overheating.

A closed choker will cause too rich a mixture which in turn will cause the
engine to overheat.

METAL HOUSING PLANTS—While a lack of sufficient ventilation will
cause overheating the design of the metal housing plants is such that when the
various sections of the housing are in place, the cooling is better than if the
housing is partially removed. The construction of the housing causes the air
to be drawn over the entire engine and cooling system.

COLD WEATHER OPERATION—For cold weather operation, if pos-
sibie, the radiator should be covered until the plant attains a running tempera-
ture. This will increase the efficiency ol the plant and insure quicker normal
operation after the plant is started.

A plant that is exposed to extreme cold weather must be especially pre-
pared for this class of service. All connections in the cooling system must be
carefully checked over and if defective, replaced before anti-freeze solutions
are added.

The following table gives the quantities of anti-freeze solutions recom-
mended for various temperatures:

Percent of Alcohol Freezing Temperature (Fah.)
20 + 19°

30 + 10°

40 + 2°

50 — 18°

As alcohol evaporates, alcohel should be added occasionally to replace the
amount lost through evaporation in order to maintain the solution in the proper
proportions.

If an anti-freeze solution other than alcohol is used, the percentage of
solution used should conform to the recommendations of the manufacturer.

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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ELECTRIC PLANTS

If the plant is not operated when exposed to freezing temperatures and it
is decided to have the engine continue to remain out of service, the cooling
system should be thoroughly. drained and alcohol added to prevent freezing
of any water which has failed to properly drain away.

Fuel System

DESCRIPTION-—The fuel system consists of a storage tank, carburetor,
tuel pump, choker, and air cleaner. The latter accessory while not strictly a
part of the carburetion system may be called a part of the fuel system since air
and fuel are necessary for combustion. The function of the fuel system is to
provide an adequate mixture of air and gasoline or similar fuel to the combustion
chamber through the intake manifold and valves. If this mixture is in the
proper proportions, the plant will function with the highest efficiency and with
a lesser amount of starting trouble,

CARBURETOR—To obtain maximum efficiency from all carburetors, it

. is necessary to keep them free of dirt, water and other foreign substances us-

ually deposited therein by the gasoline. Care should be exercised when re-
plenishing the fuel supply by straining it through a suitable medium. Any
straining device, however, must be cleaned at intervals to function properly.
This type carburetor can be completely disassembled for cleaning purposes.
Various passages and holes should be cleaned by using compressed air. Never
use a wire, pin or similar instruments as by so doing the size of the hole is often
changed effecting an improper metering of the gasoline.

FUEL PUMP—The fuel pump is used to draw the gasoline from the
storage tank to the carburetor. Under normal conditions it will require no
special care or attention. If fuel pump does not lift gasoline when plant is
started, prime pump by filling carburetor bowl. , :

CHOKER—The purpose of the choker is to close the air intake .to the
carburetor and cause a richer mixture of fuel for starting purposes. Through
the operation of the choker valve, it is possible to determine whether the fuel
mixture is in proper proportions when the plant is not operating satisfactorily.
The choker valve on manual plants should be used as little as possible as over-
choking will cause crankcase dilution, excessive carbon, leaky valves and a
waste of fuel. The automatic choker requires practically no attention and
should it fail to operate, the coil should be tested.

THE STORAGE TANK—The storage tank may be located under ground
and under ordinary circumstances it will require no care and attention.

) k ,

PRIMER—When the plant is started under extreme cold temperatures,
a gasoline primer can be installed to improve starting conditions. The intake
manifold is drilled and tapped for a primer and it will not be difficult to instalil
one. .

The illustration on following page, particularly the sectional view on the
left, shows the relation of the various parts in the carburetor assembly. Note
the gasoline level in the carburetor barrel. The main nozzle is so located in
relation to the float bowl that variances of fuel flow is minimized when carburetor
is subjected to angular running positions. The adjustment of the carburetor
is set at the factory and under normal operating conditions it will not be neces-
sary to change this setting.

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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TILLOTSON CARBURETOR ASSEMBLY NO. N-BA

KOHLER MNO. [53460-] 153498 SECTION AA
Figure 3.

Refer to list of parts in back ol book for description of above parts,

If it is desired to readjust carburetor the following rules should be {ollowed:

1. Close main adjustment screw (pictured as 153497-1 above) by turning to
the right, or in, to its seat (never force against seat or injury to nozzle will
result) then open to the left, or out, three (3) full turns.

2. Choke carburetor in usual manner; start motor and run until thoroughly
warni.

3. With engine running at governed speed or its normal operating speed, slowly
close the main adjustment screw 153497-1 by turning to the right, or in, until
the engine speed decreases, or does not run smoothly. Open main adjust-
ment screw approximately one-fourth (}4) turn from this position which
will be found to be the proper adjustment.

AIR CLEANER AND BACK-FIRE TRAP—The air cleaner and back-
fire trap requires no detailed explanation. The air réquired for combustion is
drawn through this cleaner which prevents foreign particles from getting into
the carburetor and intake valves. Excessive dust will cause greater wear of
cylinder walls and consequently an air cleaner should lengthen the life of cylinder
parts especially. The. unit which has been installed on these plants has been
approved by the National Board of Fire Underwriters.

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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Ignition System

DESCRIPTION—The ignition system consists of a high tension magneto
with impulse starter on manual plants, magneto cables or wiring system and
spark plugs. It is of utmost importance, since the satisfactory performance of
the elctric plant depends on a strong ignition system, which requires a minimum
amount of care and attention.

MAGNETQO—The magneto used is of improved design and carefully tested
before installation on the electric plant and also on the plant when the final
tests are made.

The magneto will require very little care and attention, but is is very es-
sential that the necessary attention be given in ample time to avoid costly
repairs and unnecessary delays, The instructions in the magneto booklet should
be carefully followed and complied with. The instructions vary somewhat with
the type of magneto used naturally the instructions in this book can be only
general.

CARE OF MAGNETO—The breaker points should be examined fre-
quently and the spark gap adjusted with the gauge provided. The correct gap
between the points is 012" to .014”. The gap should be adjusted after approxi-
mately every 1000 hours of operation.

IMPULSE STARTER—AIl magnetos installed on manually crankegd
plants are equipped with impulse starters for quicker starting and to prevent
kick-backs of the engine. Ordinarily, the impulse starter will require no care
or attention. If trouble is experienced, the entire unit can be replaced or indi-
vidual parts purchased. The impulse starter makes it possible to crank the
plant without spinning the engine. Only a 1{ turn of the crank is necessary at
moderately slow speed.

FIRING ORDER—The firing order of this engine is one, three, four, two.
This should be kept in mind when the magneto cables are replaced or if they
are disconnected. The numbers on the magneto correspond to the firing order
of the magneto—cable number 1 should be connected to cylinder number 1,
cable 2’ must be connected to cylinder 3, etc.

TIMING THE ENGINE—Flange Mounied Magneto.

When mounting the magneto, the engine must be turned until the SPK
mark is in the proper position for No. 1 cylinder. The gear on the impulse coup-
ling of the magneto is then turned until a spark is obtained for the No. 1 spark
plug lead, and then turned backwards until the mark at the center of one of
the drive dogs coincides with the mark on the flange. This is the firing position,
or the position at which the breaker points start to open. Before putting the
magneto in place it is necessary to turn the gear approximately one tooth back-
wards which is equal to the spiral angle. When the gears are meshed it will
turn forward to the proper position,

To be sure the magneto is properly timed it should be rechecked by turn-
ing the engine two complete turns. When the impulse coupling trips, note the
position of timing marks on the generator fan. If properly timed, the impulse
will trip approximately 2° or 14" past the DC mark on the generator [an. The
impulse coupling will have a 15° lag angle and the SPK mark on the generator
fan is 13° before the DC mark.

If the magneto timing is one tooth or more out of location it will be readily
notl;:ed because cne tooth is equal to 12° or approximately 1-34” on ’rhe genera-
tor fan

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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Final accurate timing is accomplished by turning the complete magneto
through an angle of 10° either side of center before tightening the two support-
ing screws or nuts.

SPARK PLUGS—If any trouble is experienced with the ignition system,
the spark plugs should always be examined first, as the spark plugs are most
liable to cause trouble. Defective or fouled spark plugs are the most common
cause of misfiring.

When a spark plug proves defective, it should be cleaned or replaced. They
can be tested by short circuiting them while the plant is in operation. The
spark plug which is short circuited and apparently causes no change in the
operation of the plant is defective and should be replaced.

The correct spark plug gap is very im-
portant and should be adjusted every 50 to
100 hours of operation. The -electrodes
should be adjusted with a gauge (see Fig-
ure 4). An excessive spark plug gap will
cause an exceSsive strain on the magneto
winding.

It is very important that the outside, as
well as the inside, of the spark plug be kept
clean of oil, dust and moisture.

found to be in satisfactory condition, the

Figure 4. wiring or cables should be carefully inspected.
Adjusting Spark Plug Gap Poor insulation caused by excessive oil or
Adjust Gap to .040 for Casoline, for moisture may cause the spark to leak through
Propane .030, for Artificial Gas .016. and cause misfiring.
EXCITER - ALTERNATOR
All Models

The complete generator consists of a one-piece field frame with two sets of
field poles and armature with provisions for furnishing direct current for purposes
of field excitation and battery charging, and an insulated alternating current
winding properly connected to the collector rings.

The two sets of armature windings are wound in such a manner as to raise
the exciter voltage as lamps and appliances are connected to the alternator.
The exciter voltage is approximately 32 volts on small alternator loads and
more than 50 volts on heavy alternator loads. This wide variation in exciter
voltages maintains a reasonably constant alternator voltage at all times with
results very similar to that of a compound field on a direct current dynamo.

The exciter field coils consist of a shunt and a cranking series while the
alternator field coils consist of only a single winding. There is no need for any
brush shifting mechanism. The exciter is used as an electric motor while crank-
ing the plant, and becomes a direct current dynamo during normal operation
supplying direct current to recharge the battery and to magnetize all field poles.
Exactly the same exciter is used on all machines. The section of the armature

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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ELECTRIC PLANTS

windings supplying alternating current is wound for the. proper voltage and
phase corresponding to the different models. Exciter brushes should be well
fitted with plenty of spring tension. The collector ring brushes do not require
much attention except to keep the holders securely locked in position with
brush centered on the collector ring. Increase the tension of the collector ring
brushes frequently to avoid burning of collector ring. All wire terminals are
properly marked to correspond with the brass studs on terminal panel of the
automatic switch,

The frequency is 60 cycles only when the speed is exactly 1200 R.P.M.

" Each 20 R.P.M. change in speed changes the frequency by 1 cycle.

The ampere rating is stamped on the name-plate. Alternating current
motors require heavy starting and running currents so an alternating current
ammeter may be used to determine overloads.

THREE PHASE PLANTS

The appearance of these plants is identical, the only real difference being
in final alternator armature connections and some parts in the automatic switch.
Therefore, this description applies to all three phase models. The feld coils
and starting battery are the same for either type of plant, while the armature
and automatic switch are not interchangeable. These are three phase plants
from which only one voltage may be obtained between any pair of line terminals,
hence there should be no confusion with the single phase 3-wire plant and its
two voltages. The full capacity of any three phase plant can only be obtained
with approximately equal currents in the three line wires (a balanced load).

Minimum Load

A 100 watt load for the 5 KVA and 250 watt load for the 10 KVA is the
minimum load which will automatically start the plant and keep it running.
There may be exceptions to this at extreme generator temperature, as a cold
plant may operate on 50 watts and a hot plant may require 150 watts, The
capacity of the 5 KVA, 230 volt three phase plant is 13 amperes in each of the
three wires, while the 115 volt plant will generate 26 amperes per terminal at
full load., The 10 KVA has a capacity of 26 amperes and 52 amperes.

Load Calculations

The volt-ampere load on these plants on a balanced load is calculated by
the following formula: ExIx1.732=volt amperes when “LE" equals voltage
between any pair of line wires, and '‘I"' equals amperes per terminal. Kilovolt
amperes (KVA) is obtained by dividing the volt-amperes by 1000. For example:

115 (volts) X26 (amps.} X1.732=5 KVA
1000

115 (volts) X 52 (amps.) X 1L.732=10 KVA
1000
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Also:—
230 (volts) X 13 (amps.) X 1.732=5 KVA
1000
230 (volts) %26 (amps.)X1.732=10 KVA
1000

The Balanced Load

These three phase plants may be used equally well on three phase or single
phase (two-wire) equipment. Care must be used in the proper distribution of
single phase loads if equal line voltages and currents are desired and if it is
expected to carry full load without overheating generator.

Motors
It is not possible to state the largest single phase motor which can be oper-

"+ated from a three phase plant. This is because of distances from the plant,
“types of motors and whether motor is easily started with its load. These limits

are between one and two horsepower motors. In many cases a three phase
motor may be operated up to five horsepower for the 5 KVA and larger for the
10 KVA when other requirements are small. Many motors require starting
currents far beyond the capacity of this plant, which may be operated suiccess-
fully if proper auxiliary motor starting equipment is installed.

SINGLE PHASE PLANT

The 115/230 Volt, Single Phase Plant has a generator and automatic switch
wired for 3 wire service. However, by using the 2 outside terminals only, (L1
and 13) 230 volts is available up to the full capacity of the plant. If 115 volts
is required, the center terminal, or L2, must be used and either of the outside
terminals or both. In the event that 115 volt service is used the load must be
balanced in order to obtain the full capacity of the plant.

The alternator is wound for single phase 230 volts with a current capacity
of 23 amperes for the 5 KVA and 32 amperes for the 7 KVA in each outside
terminal (L1 and L3). There are two possible circuit combinations in which
the above line amperes may be supplied. One condition is a 230 volt single
phase load where the center terminal (L2) is not used. The other condition
consists of two 115 volt circuits with the neutral wire (L2) used only to neutralize
any unbalancing caused by unequal loads in these circuits.

t

" Load Calculations

The volt-amperes load on this plant when the neutral wire is carrying no
current is calculated by the following formula: ExI=volt-amperes, when “E”
equals voltage between wires and “I'' equals amperes per terminal. Kilovolt
amperes {KVA) is calculated by dividing the volt-amperes by 1000. -For example:

230 (volts) X32 (amps.) =7 KVA
1000

A single phase plant with three line wires and three slip rings indicates
that more than one voltage can be obtained.

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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The Balanced Load

If the plant is used to supply 115 volt current, the circuits should be ar-
ranged to divide the load somewhat equally between both circuits, When a
full load is taken from one 115 wvolt circuit, there will be some voltage rise on
the unloaded side. This is only true when extreme unbalancing exists.

In some installations Voltage Regulators must be used to obtain satisfactory
operation, particularly when large single phase motors are a part of the load.

THE AUTOMATIC SWITCH

If the plant is installed under reasonably favorable conditions, there should
be no trouble experienced with the automatic switch. If for some reason the
automatic feature fails to function, the instructions should be carefully followed
on the care and operation of the entire plant. Many of the automatic switch:
features are so interlinked with the exciter and alternator that the automatic
switch should not be altered until further instructions are followed to prove the
automatic switch at fault.

The switch box cover may be removed and the various contact points
cleaned to obtain a good electrical connection. Disconnect battery leads before
making any switch inspections. Do not alter the adjustments on any of the
contacts, springs or relays unless absolutely sure that the trouble is definitely
located. Later instructions attempt to cover all adjustments usually required;
however, do not hesitate to write the nearest Kohler representative giving com-
plete details of any unusual problems which may arise. (Do not use oil or any
other lubricant on any part of the automatic switch).

The panel is of heavy, moisture-proof insulating material. All coils are well
impregnated against moisture. Ail parts are well spaced or insulated from
each other.

The automatic switch is positive in operation, but the circuits are rather
complicated, even for those accustomed to electrical equipment. It is carefully
designed and constructed of the best material and leaves the factory perfectly
adjusted, still it remains a piece of electrical apparatus which will not bear any
tampering or promiscuous adjustments.

A battery charging rate switch (BC) may be used to increase or decrease
the charging rate. When this switch button is on high, the battery charges
at approximately 2 amperes when alternator is fully loaded. The charging
rate is about 1 ampere when this button is on low. The charging rate is also
a function of the alternator load regardiess of whether it is 115 or 230 volt
model, On account of the variable exciter voltage at different alternator loads,
the battery-charging-rate-switch must be used intelligently, because this high-
charging-rate switch may become a high-discharge-rate-switch which must be
considered if plant carries less than five hundred watts for many hours at a
time. If the battery solution is about 1.250 and the average plant load is more
than one thousand watts, then the battery charging rate switch should be on
low as explained above.

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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The following pages explain the circuits in detail. The same symbols are
used that appear on the diagram and illustrations. If it is necessary to adjust
the switch, a regular procedure should be followed to determine the cause of
the trouble. A satisfactory method is to check the circuits in the order of their
performance. Familiarity with the automatic direct current models should
simplify the correction of any trouble encountered in this automatic switch,
for the alternating current plant is very similar in most operations and the same
general plan is used in arranging the various parts.

CIRCUIT DIAGRAM AND ADJUSTMENTS

The following details apply to all three-wire automatic switches used re-
gardless of the voltage and number of phases. This does not mean that these
switches are interchangeable, as there are certain parts which apply to one
particular system. These details are shown in the List of Parts in Section II.
The principle of operation is the same for all voltages.

First Circuits

There are three possible circuit combinations on a three-wire plant, any
one of which is fully automatic when a suitable lamp or other appliance is con-
nected to the load line terminals.

The following explanation applies when a lamp is connected between line
terminals .2 and L3. Battery current passes from the center battery terminal
at P16 to terminal A2, then through a wire to line terminal L2 and the lamp,
The return path is through terminal L3, generator relay terminals M3 and K4
through the normally closed contact at K4 main relay voltage coil and thence
to N, the negative battery terminal.

If a similar two-wire circuit is completed between line terminals 1.1 and
L2, the battery circuit may be traced from terminal P32 through coil of main
relay B1, contact K2, terminal M1 through terminal L1 and the lamp. The
return path is through L2 and A2 and battery terminal P16.

A third combination is a lamp connected from L1 to L3 which causes battery
circuit to pass through both coils of main relay in series. Thus either or both
coils of main relay are energized by the battery for the first circuit, dependent
upon which load combination is used.

One lamp properly connected will energize main relay coil by battery cur-
rent as already described. This in turn magnetizes the main relay armature
El, pulling it downward. The downward movement of armature K1 opens
the magneto ground contact at Cl and closes the second circuit contact at D1.
It will be noted that armature E3 may be energized and petrform exactly the
same circuit functions through contacts C3 and D3. Thus the operation of
either or both of these relays will provide automatic operation of the plant.

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF 'YOUR PLANT
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If neither main relay armature moves when a load is turned on, check for
the following:
Load too small.

Battery weak.
A loose or broken wire.
A defective lamp or appliance.

Coils of main relay.

e

Respective-armature spring toe tight. -

Second Circuit

The purpose of this circuit is to conduct the 32 volt battery current through,
coil T of the cranking relay at the right of the diagram. This current is less
than one ampere and can thus be controlled by the small contacts. Assume
contact D3 to be closed by the first circuit. The current for the second circuit
passes from the positive battery terminal to P32, stationary cranking relay
terminal R back through a small wire and normally closed contact F, cranking
relay coil T, safety switch contact M, main relay contact D3 (or D1 if load
circuit is from L1), across the panel to terminal No. 4, mercury type governor
switch V, terminal No. 3 and No. 2, thence back to negatlve N terminal of
battery.

Current passing through this circuit is to energize coil T of the cranking
relay and its adjacent movable armature which carries the heavy contact RR.

If the cranking relay fails to close, the trouble may be due to:
1. Weak battery.
2. Coil T defective.
3. Poor contact at F, M, D3, {or D1) or V.

Third Circuit

This is the cranking circuit from the battery through the exciter (also used
as the cranking motor) with branch circuits through the engine choker Z and
safety switch heater L. The cranking current now passes from battery terminal
P32, relay contact R to RR (now closed), heavy flexible pigtail to terminal
post and by heavy copper wire to terminal 51, through the series field coils of
the exciter, the positive (4) exciter brushes through the commutater and exciter
armature to the negative (—) brushes. The return path is by a heavy wire to
the N terminal and battery negative.

This constitutes the cranking circuit which will continue as long as contact
R and RR remain closed. Contact O'closes simultaneously with RR which
provides two branch circuits as follows:

One circuit includes choker coil Z from which the return path
may be traced back to battery negative without further con-
trol contacts. The other branch is from contact O through
safety switch heater L. and battery negative.

WHEN WRITING GIVE MODEL AND SERJAL NUMBER OF YOUR PLANT
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Control Switch for Automatic Models
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WIRING [CIAGRAM FOR
FOLLOWING SW|TCHES:
158550 -A3P7
158550-B3P7
166650-87

16BE30-A3PT
168650-B3PT

15855087

Al, A2, A3—Alternate terminals
A2—Not used on two-wire plants
AC—Alternator brushes

Bi, B3—Series coils on main relays
BC—Battery charging rate switch
C1, C3—Magneto ground contacts
CR—Line resistance
D1, D3—S5econd circuit contacts
El, E3-——Armatures of main relays
F—Battery charging contact
FF—Auxiliary governor contact
Fl—Exciter ficld terminal
F2—Alternator field terminal
FR—Exciter field resistance
G1, G3—Alternator line contacts
J—Generator relay coil
J1-—Closed contact on cranking relay
K—Generator relay contact hlock
K1—Series contact to coil H1
K3—Series contact to coil H3
K2, K4—Auxiliary load contacts
L—Safety switch heater

Figure 6

Wiring Diagram for Automatic Models

L1, L2, L3—Line terminals

L2—Not used on two-wire plants

LR, LRl—Auxiliary load resistance

M—S3afety switch button

M1, M3—Generator relay terminals

MAG—Mag. ignition control terminal

N—Negative terminal
O—Relay contact to choker

P-16—Center battery tap
P-32—Positive battery terminal

Rl

RR—Cranking relay contacts

RC—Field adjusting clip

R3—Fixed resistance
T—Cranking relay coil
V—Governor contact
W—Magneto breaker points
X—Starting battery
Y—Service lines
Z—Choker

1, 2—Choker terminals

3, 4—Governor switch terminals
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If the engine fails to turn over while starting relay is closed, the following
items should be checked:

1. The battery may be defective, weak or too cold.
Poor contact at R.

Poor exciter brush contact.

Cranking winding burned out.

Engine cold or bearings tight.

6. Safety switch open.

ARl

If the safety switch heater L does not heat properly or if choker Z does not
operate, the trouble may be at contact O or it may be at the respective unit
itself. Low battery voltage, a broken wire or a loose connection will prevent
the choker from operating. .The safety switch may require some adjustment
at the contact screw if the cranking period exceeds two minutes, except in real
cold locations when three minutes may be desirable.

Fourth Circuit

The fourth circuit prevails for only a second which is after the cranking
relay opens and before armature I of the generator relay moves to its running
position. The cranking period as described in the third circuit normally con-
tinues until the engine begins to run under its own power and up to its governed
speed. The movement of the engine governor to control the engine speed also
tips the mercury tube (the governor contact) at V which breaks the second
circuit through cranking relay coil T. This allows the third circuit to open at
RR which stops the cranking process.

During the cranking period, contact J1 (insulated from, but operated by
cranking relay armature) was held open. Now when the cranking relay is no
longer energized by coil T, contact J1 now closes which closes a direct current
circuit from the exciter through coil | of the generator relay. During this fourth
circuit the exciter is supplying power to two shunt fields, one set is on the exciter
field poles and the other on the alternator poles. Each field has an independent
path and thus they are in parallel.

The exciter field current passes from the. positive (+) brush direct into the
six field coils in series thence to the panel terminal F1, field adjustable resist-
ance FR and back to the common negative N terminal and negative (—) brushes
and exciter armature.

The alternator field also is connected to the exciter (+) brush, passes through
the six alternator field coils in series to panel terminal F2, fixed resistor R3,
generator relay coil J, contacts J1, returning without other contacts to the
negative exciter brushes. Up to this point the first circuit has not been dis-
turbed and no relays have moved during the fourth circuit. The second and
third circuits have both done their work and opened. Now this alternator
field (and also the alternator voltage) builds up in magnetic strength together
with coil ] of the generator relay.

Relay armature K now moves to the running or fifth circuit position to be
described later.
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Figure 7
Back of Automatic Contrql Switch., (Refer te Wiring Diagram, Figure 6, for description of parts.)

13 L2 L1

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
21



KOHLER

If generator relay does not move:

1. The exciter voltage may be below 32 volts.
Armature K may be locked or spring too tight.
Coi! T burned out.

Contact J1 dirty or bent.
Resistance R3 burned out.

Loose terminals or broken wires.

U A

Engine not up to speed.

Low exciter voltage may be adjusted with a screw driver by shifting clamp
RC perhaps a quarter inch, so more of the resistance unit will be shorted out.
However, the exciter brushes and engine speed should be checked before ad-
justing clip RC.

Fifth Circuit

The purpose of the fifth circuit is to complete the alternator circuit to the
load line through either or both of the main relay coils B1 and B3 to keep the
plant running on a line load of 50 watts or more. This relay control also in-
cludes a direct current battery charging circuit from the exciter.

As generator relay armature K moves to the running position, contacts
K1, FF and K3 are closed. Contacts K2 and K4 disconnect the battery
from coils B1 and B3 respectively. Armatures E1 or E3 do not open because
of some residual or permanent magnetism still in the iron caused by the previous
magnetizing action of the battery current. Contact F also opens to prevent
the cranking relay from recranking the plant if a heavy load and wide open
throttle should reclose the governor switch V.

Furthef movement of the generator relay closes centacts G1, G3, K1, FF
and K3.

Line terminals L1, L2 and L3 now have alternator voltages between them,
even though a load may only be connected between two of them. One alter-
nator circuit may be traced from Al, through series coil Bl, relay contact Gl1,
terminal and post M1 to L1. A similar circuit may be traced from alternator
terminal A3, ceil B3, contact G3, terminal M3 and line terminal L3, The third
wire connects from A2 to L.2 without contacts or control coils.

The actual load current passing through contacts G1 and G3 is determined
by the load distribution as connected to L1, L2 and L3. In addition to any
load combination in the external circuit, there are small alternating currents
passing through resistors LR and LR1 to coils H1 and H3 respectively.

A similar load circuit may be followed from alternator terminal A3 through
main relay series coil B3, generator relay contact G3, M3, line terminal L3 and
alternator terminal A2 and thus through the respective alternator armature
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brushes, collector rings and armature coils. The alternator circuits just de-
scribed through resistances LR1 and LR do not carry sufficient wattage alone
to keep the plant running, but they do aid coils B1 and B3 sufficiently that the
regular load circuit of 50 watts or more will provide automatic operation,

These small alternating currents also provide a demagneltlzmg action to
armatures E1 and E3, which prevents them from sticking in the running posi-
tion after all loads are turned off.

_In this fifth circuit, contact F is now carrying a trickle charge from the
exciter to the storage battery. This path is from the positive (4-) exciter brush
through the series field winding to terminal S1 thence to a common connection
below the cranking relay to the center tap of the battery charging resistance
CR and through its left section to contact F, relay contact R and the positive
{+) terminal of the battery through wire P32,

The battery and exciter have a common negative connection. The high
rate battery charging switch BC may be reached from the back. When this
switch is closed, a parallel charging circuit is added through the right section
of resistance CR which doubles the battery charging rate. A weekly hydrometer
test of the battery will suggest the proper use of this high rate battery charging
feature, although either rate is not comparable to automaobile battery charging
except that the continuous running time of the plant is usually longer and the
battery cells smaller.

Stopping the Plant

When the load is reduced to zero or below 50 watts, series coils B-1 or B-3
are now able to magnetize relay armatures E-1 or E-3 sufficiently to keep the
magneto ground contacts C-1 or C-3 open, therefore, the vertical compression
spring at the back of these armatures forces the front end upward to-ground
the magneto to stop the plant.

If the plant fails to stop when the load is supposed to be all disconnected,
it may be that some distant lamp is still operating. It is, therefore, well to
have a line switch near the plant which can be opened for such tests.

Other troubles might be a dirty contact at C-1 or C-3 or something wrong
with the magneto ground wire or brush. An unusually high plant voltage may
keep the plant running even after all loads are disconnected. A short piece of
wire may be used to ground the magneto to stop the plant, as it is well not to
make adjustments while the plant is running,

A high voltage may be caused by a cold plant, a high engine speed or a
wrong setting of resistance clip RC. If the high voltage is from a cold plant,
then no other adjustments should be made unless some installations may require
adjustments to compensate for the seasonal temperature changes.

Adjustments in Automatic Switch

There are only four adjustments provided in this switch. Of first import-
ance is the adjusting clip RC which changes the exciter voltage and alternator
voltage in one operation.
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Wiring Diagram for Two Wire Automatic Plants

Al, A3—Alternator terminals
B1—Main relay

BC—Battery charging switch

Cl—Magneto ground
CO—Condenser
CR—Charging resistance

D1i—Second circuit contact

El—Relay armature

F, FF—Generator relay contacts

F1, F2—Alternator terminals
FR—TField reistance
G1, G3—Line contacts
J—Generator relay coil
J1—Auxiliary contacts

K1, K2, K3—Generator, relay contacts
L—Safety switch resistance

L1, L2—Line terminals

Model 5A21

LR—Line resistance
M—Safety switch
M1, M3—Generator relay armature
MAG—DMagneto ground terminal

N—Negative battery terminaf

- 0—Choker contacts

P—Positive battery terminal
R, RR—S5tarting relay contacts

RC—Movable clip
R3—Resistance
S1—Cranking lead
T—Cranking relay coil
V—Governor switch

W—Magneto
X—Battery

Y —Service lines
Z—Choker
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Relay armatures E-1 and E-3 each have respective adjustments with a
hexagon nut which is kept from turning by a flat spring. These should not be
turned unless such action is the only solution of poor operation.

The fourth adjustment is that of the contact screw of the cranking safety
switch and is not likely to require attention. This is to change the cranking
time before tripping.

If contacts C-1 and C-3 do not positively ground the magneto to stop the
plant, perhaps the plant is not securely mounted which causes undue vibration.

The generator and cranking relays perform no critical functions and are
not likely to give trouble unless some operator carelessly bends or twists the
springs or contacts. The cranking relay contacts may become burned after
continued use, but these may be replaced by new parts.

The battery cables and the load line wire terminals are at the rear and well
marked. There is no need for removing the switch cover unless relay adjust-
ments are necessary. The switch cover should always be replaced to keep out
dirt and insects.

REMOTE CONTROL PLANTS

All A.C. Kohler electric plants, which use the remote control method of
starting are designated by the letter “R" following the numeral covering the
capacity of the plant. For example: the 10 KVA, 120 volt, 60 cycle, 3 phase
plant is a Model 10R31.

The remote control operated plants differ from the automatic plants in
that a special control circuit must be provided for starting and stopping the
plant and the alternator leads extend from the alternator for connecting to the
load; whereas, the fully automatic plant may be started and stopped by switches
on the regular service line, and the load lines are connected at the switch.

" Description

The Remote Control Panel consists of relays, a safety switch and ter-
minals for connecting to the control circuit. The relays are operated by battery
current during the cranking period and from the exciter during the running
period. They are positive in operation and require no critical adjustment.

The Control Circuit is not a part of the load circuit and no lights can
be operated from it. The alternator output is supplied directly from the leads,
which project from the alternator. The current does not pass through the
control panel. No. 14 wire can be used if the point of control is within several
hundred feet of the plant. If greater distances are involved, larger wire may
be necessary.

The Control Switches may be located near the plant or away from it
as required. Three-way and f{our-way switches may be used if necessary to
control .the plant from more than one point. Ordinary S.P.S.T. switches may
be used of 2 ampere capacity, since the circuit carries only a small amount of
battery current.
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Operation

To start the plant and keep it running, the control circuit must be closed.
Since the control circuit is independent of the load circuit, the plant may be
started or stopped without operating any of the line switches. This method of
operation makes it possible to use this plant for emergency installations or with
time switches or automatic appliances in the same manner in which automatic

-plants are used since the relays which would ordinarily close the main service

lines may be connected to the control circuits of the plant.

SWITCH CIRCUITS

The followmg description of the various circuits will assist the operator
if any difficulty is experienced. Description of the circuits should be studied
in connection with the wmng diagram.

First Circuit

When the control circuit is closed between terminals 5 and 6 located at
the end of the switch box or the switch SW, at the opposite end of the switch
box, current from the 32 volt starting battery flows from the battery through
the coil A.

The path of -the current is from the positive side of the battery terminal
marked P, through the coil A, terminal 6, remote control line circuit or switch
SW and back to terminal 3. Thence, through the wire to the opposite end of
the .switch and junction with the auxiliary control terminal. From this point,
the path may be traced through the safety switch M, terminal 2 and junction
J1 and back to the negative side of the battery N.

The purpose of the first circuit is to energize the coil A, which in turn mag-
netizes the adjacent armature. An auxiliary function of this circuit is to com-
plete the second circuit by the action of this armature and also to remove the
ignition ground at contact C. The safety switch M protects the battery in
case the plant fails to start within two or three minutes.

If the plant fails to crank automatically, the following parts of this circuit
should be checked:

1. Starting battery must be charged.

2. Coil A must not be open or short circuited.
3. Safety switch M must be pushed in.

4, The control circuit must be closed.

Second Circuit

The second circuit is completed through the contact D and cranking relay
coil T, which is completed when the armature BR is magnetized by coil A of
the first circuit.

In addition to the battery current flowing through the first circuit, as pre-
viously described, the battery current now passes from relay armature BR
through contact D, contacts I, 4, governor switch contacts Z, terminal 3 and 1,
cranking relay coil T, terminal 2 and back to battery negative N.
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Remote Control Switch Parts,

A—Main relay coil
Al, A2, A3—Alternator terminals
AM—Ammeter
BC—-Battery charging resistance
BR—Main relay
C—DMagneto ground contact
CR—Charging resistance
CS—Cranking series
D—Second circuit contact
F—Main relay contact
Fi—Exciter field terminal
F2—Alternator field terminal
FR—Exciter field resistance
FR1—Load resistance
J—=Generator relay coil
J1—Auxiliary contacts
JR—Fixed resistance

L—Salfety switch element

Lt, L2, L3—Line terminals

M—Safety switch button
MAG—Magneto terminal
N—Negative battery terminal
P—Positive battery terminal
R—Cranking relay contact
RR—Cranking relay armature
$1—Cranking terminal
SW—Start and stop switch
T—Cranking relay coil
V—Choker
VM--Voltmeter
W—Magneto
X—Battery
Y—Service lines
Z—Governor switch
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The heating resistance L of the safety switch M is in parallel with coil T,
also with choker coil V, which is connected between terminals 1 and 2. Cur-
rent through these three branches of the second circuit unite at terminal 2 and
to battery negative N as long an engine is at cranking speeds.

The purpose of the second circuit is to energize cranking relay armature
RR, provide electric choking of engine and to heat the resistor L of the safety
switch M.

Third Circuit

This is the cranking circuit which carries the heavy starting current which
cranks the engine for starting purposes. The first and second circuits are still
complete. The cranking current from battery positive terminal P goes through
cranking relay stationary terminal R, movable contact RR, terminal 51, motor
generator series field, generator armature and returns to the common negative
N terminal of generator and battery.  The cranking circuit remains closed
through contact R as long as coil T of the second circuit is energized.

The purpose of the third circuit is to provide a low resistance path for the
battery current through the exciter series field and armature for rotating the
engine at proper cranking speed. During the cranking period there is also some
battery current passing through the exciter. shunt field through shunt field
lead, switch terminal IF1, adjustable resistance FR and the common negative
return N.

Fourth Circuit f

After the plant is running under its own power, current is generated by the
exciter. This current goes to terminal 51, through resistance CR, contaet F to
P, and positive of battery. :

Fifth Circuit

In the fifth circuit, the alternator field current passes from the exciter
brush through the allernator field, terminal F2, resistance FRI1, contact J1,
terminal N, returning through the negative exciter brush and armature.

Generator Thermostat

A generator thermostat may not be required on all plants. It has been
developed for those users desiring a minimum change in voltage between cold
and normal running temperatures. This thermostat and a pair of contacts
are fully enclosed and mounted with the temperature tube extending into the
generator frame. At a frame temperature of about 100° F. these contacts close
and remain closed until again cooled to about 90° F. The voltage of any gen-
erator drops approximately ten per cent between starting and running tempera-
tures. The thermostat short-circuits a portion of the adjustable field resistance
FR to compensate for the heating of the shunt field copper wire. The adjust-
able contact FTC determines the voltage change as generator thermostat closes.
This adjustment is carefully set at the factory and should not require adjust-
ment .after installation. Adjustment RC represents a clamp ring, which may
be loosened by a screw driver for required voltage adjustment. Move to the
right for raising the voltage and to the left for lowering the voltage. This ad-
justment is rather critical: A quarter inch movement of this clamp will usually
be more than is required.
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Line Circuits -

The alternator wires leading from the brushes and collector rings are in-
sulated from the rest of the plant and may be wired through some separately
mounted line switch and fuses as desired.

Safety Switch M

If, for any reason, the engine does not start to fire after two or three minutes
of cranking, the safety switch element MM curls sufficiently to trip the contact
M, thus breaking the first circuit and stopping the cranking process. After
the engine trouble has been remedied and this safety switch has cooled a few
mmutes, then the button M may be snapped into posmon to complete the first
circuit.

Care of Electrical System o

Any instructions pertaining to the care of direct current generators will
also apply to the alternators except that no provision for shifting the brushes
is nmecessary. The exciter is the heart of the electrical system. Any trouble
experienced with the alternator may require attention to the exciter rather
than the alternator.

The remote control switch is mounted securely to the plant. Undue switch
or plant vibration- may - wear some of the relay hinges; however, these are not
to be oiled. Usually the contacts are self cleaning due to a slldmg motion while
opening and closing. There may be instances where cleaning of the relay con-
tacts is necessary. Care must be used not to bend the relay fingers as they may
not make proper contact. The nuts holding the wires or terminals on all studs
or bolts should be kept tight by regular inspection.

The minimum alternator voltage on these plants must be approximately
that on the Name Plate or the voltage may be unstable on light loads. A volt-
age of ten per cent higher than that on the Name Plate is satisfactory for the
generator, but may be objectionable for the electrical appliances for continuous
operation. The carbon or graphite brushes on the commutator and collector
rings should fit the rubbing surface well and should be free in the holders. The
engine speed should be at 1200 R.P.M. (therefore 60 cycles at the alternator)
at approximately half load. This does not usually get out of adjustment unless
some change is made on the governor arm or spring adjusting screw. The speed
may be checked with a revolution counter on the generator shait or a frequency
meter in the alternator circuit.

Voltage Regulation

These plants have a patented inherent voltage regulation system incor-
porated in the armature which is sufficient for most uses. Alternating current
motors having a low power factor may cause the voltage to drop appreciably.
The total voltage may be raised by the adjustment of clamp RC, but care should
be taken to avoid excess voltages on small loads after motors are switched off.
Three phase motors should be used with three phase plants except those of one-
quarter horsepower or less, which may be of the single phase type, largely be-
cause of that being standard equipment.
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MANUAL, WATER PUMP, AND GAS
BURNING MODELS

The instructions in the foregoing pages apply to all A.C. plants with but
few exceptions. Additional instructions, which apply only to manual, water
pump, and gas burnmg models, are included on this and following pages.

MANUAL MODELS

Description

The manual type plant is the same capacity, voltage, and has almost all
the principal features.of the automatic except that the automatic switch and
starting battery are not 1ncluded

Manual Type Switch

The main line switch and fuse panel is entirely enclosed, and the knife
switch opens with the cover of the box. A control switch is provided on the end
of the switch box for stopping the plant.” There are two extra wires leading
from this control switch which can be led to any remote place, away from the
installation, so that the plant may be stopped without necessitating a trip to it.
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Starting the Plant

When starting the plant, see that the control button is pushed IN, and then
crank the gas engine by means of a hand crank and pull the choker wire until
the plant has commenced to fire. Then release the choker and allow the plant
to function.

Stopping a Manual Plant

Pull out the button ¢n switch or remote control switch located away from
the installation, this will ground the magneto and stop the plant. The control
switch is provided with a catch and the ignition will remain grounded until
the button is again pushed to the IN position.

Failure to Generate

If, when first starting plant, it fails to generate current at a normal speed,
push in the exciter field push button (Figure 9) until plant starts to generate.

WATER PUMP MODELS

The plants equipped with a water pump are practically identical with
other models except that instead of using the radiator and thermo-syphon
system, a water pump is used. -

An Instruction Booklet will be mailed upon request, which contains de-
tailed instructions and illustrations applying especially to water pump models.

GAS BURNING PLANTS

Plants which are equipped with the necessary attachments for using arti-
ficial, natural, propane, or butane gas for fuel instead of gasoline have separate
instructions for this fuel system.

One fuel system is used for butane and another for natural and artificial
gas, therefore specify the fuel which is to be used when writing or ordering a
gas fuel system.

MAINTENANCE

General

If the Kohler Electric Plant has been given a reasonable amount of care
and attention, it will not require extensive repairs or adjustments until after a
long period of service. There are, however, always minor repairs and adjust-
ments necessary because of grades of fuel used, hard continuous service or
neglect, The mechanical adjustments necessary to the gas engine in’ particular
will compare with those which are necessary for keeping an automobile engine
in first class operating condition. The electrical part of the plant, such as the
generator and control circuits will require practically little maintenance attention.
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As the maintenance of a gasoline engine which would also apply to the
Kohler Electric Plarit engine is quite generally understood by first class auto-
motive mechanics, no attempt will be made in this book to cover these repairs
and adjustments in detail.

Carbon

Low grades of fuel, excessive choking, weak ignition, low starting tempera-
tures, high oil level or too rich a mixture are liable ‘to cause the formation of
excessive carbon in the combustion chamber. The correct way to remove this
carbon is to remove the cylinder head.

Valves and Their Care

After the cylinder head has been removed to clean carbon from the com-
bustion chamber, the valves should be examined and ground, if necessary.

WHEN TO GRIND VALVES—It is necessary to grind the valves when-’
ever they start to leak. However, it is also good practice to grind the valves
when the cylinder head has been removed for cleaning out the carbon. Leaky
valves are liable to cause oil pumping, excessive carbon and loss of power.

TESTING THE VALVES—It is possible to test the valves by turning
the engine with the hand crank. If the engine will rock back when pistons are
turned against compression, it is the usual indication that the valves are well
seated. If the valves leak, however, there will be httle resnstance to the crank
on the compression stroke.

REMOVING THE VALVES—The valve mechanism which includes the
valve springs, valve spring retainers, and spring retainer keys is similar in con-
struction to other valves of this type and no difficulty should be experienced in
removing the valves for grinding.

GRINDING VALVES—The valve seats should be carefully examined
and ground in so that the valves form a good seat. The amount of grinding
necessary will depend on the condition of the valve and the valve seat. Grind-
ing, however, must not be overdone "

REPLACING THE VALVES—-—After the wvalves' have been properly
ground to fit their respective seats, they should be replaced and the valve springs,
spring retainers and pins placed into position. °

VALVE CLEARANCE—AIfter valves have been ground in and replaced
in their respective posmons, the valve clearance should be adjusted. This
should be .005"—.007" for intake valves and .007"—.011" for exhaust valves for
hqu1d fuels; for gaseous fuels increase .002°,

Bearings

BEARING ADJUSTMENTS—An inexperienced person should not at-
tempt to adjust the bearings of a gas engine of this type. It is very important
that the mechanic who handles repairs of this kind be able to adjust bearings
to the proper clearances and tolerances which are required.
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LOOSE BEARINGS—In general, it is not difficult to ascertain whether -

_bearings have become loose and when the operator is of the opinion that this

trouble is present, an experienced mechanic should be called to locate and remedy
the condition.

" INSPECTING BEARINGS AND CAPS—Whenever the plant is dis-
assembled for the repair of a loose bearing or a bearing which requires replace-
ment, all bearings and caps should be carefully inspected.

Pistons and Rings

A loss of compression or a lack of power may indicate that it is necessary
to install new piston rings and in extreme cases new pistons. Worn cylinders
or loose pistons and piston rings may cause oil pumping or the use of an exces-
sive amount of oil and noise due to what is known as piston slgp..

REPLACING PISTON RINGS—When a gasoline engine has started to
pump oil or lacks compression due to pistons and rifgs, it is the usual practice
to install new oversize piston rings to correct the trouble. The old piston rings
are removed, together with the carbon which usually collects beneath them.
The new rings when first installed will, perhaps, take up the space covered by
the carbon and wear of the cylinder and old rings, but in a short time the new
piston rings will probably lose their tension and the oil pumping condition will
be more severe than before the new rings were installed. New piston rings only
should be installed when there is practically no wear on pistons or cylinder walls.
It is usually advisable when an engine has started to pump oil to replace both
pistons“and rings and have the cylinders rehoned to place the engines in first
class operating condition.

INSTALLING PISTONS—New pistons should be installed when cylinders
have become worn. The cylinders should be honed and the new pistons ground
to fit the size of the bore. When installing new pistons, it is also necessary to
install new piston pins fitted to the piston and connecting rod bushings.

The above repairs should only be undertaken by an experienced mechanic.
There is no particular difficulty involved for anyone who is reasonably familiar
with this class of work. Common automotive practices should be followed.
For that reason we do not consider it essential. that complete details relative to
these repairs be contained in this Instruction Book.

Generator and Control

The generator and mechanical governor will require no special maintenance
attention unless the parts have been repaired or replaced and in case they must
be adjusted, a regular procedure should be followed. All adjustments must be
made while the engine and generator are at normal operating temperatures.

Connect a small load of 100 wafts to the external circuit, adjust the gov-
ernor operating lever which controls the carburetor valve so the speed is ap-
proximately 1250 R.P.M., the voltage should be approximately 115 volts. If
the voltage is too high or low the clip on the shunt field resistance should be
adjusted to obtain the correct voltage. Increase the load to one-fourth, one-
half and full load and check the speed and voltage on each load. The speed
will drop to approximately 1200 R.P.M. on the full load and the voltage to 115.
It will be necessary to readjust carburetor lever and resistance clip to obtain
the best performance on all loads.
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Testing Generator for Ground

The Kohler Plant is parallel wound, neither side of the circuit is grounded
to the frame, and it is an easy matter to ascertain if a ground exists by alter-
nately connecting a lamp between the positive brush holder and generator
frame and between the negative brush and generator frame while plant is in
operation. If a ground exists, the lamp would glow and its location can be found
by testing the field coils separately.

To Test Field Coils for Grounds

Remove all wiring from coil terminals; then ground to the generator one
end of a test wire having a battery and a bell or light in circuit, and apply the
other end to coil terminal. If current lows, one or more of the coils are grounded.
To determine which, disconnect the coils from each other and try each coil
separately. Coils will often show grounds when hot that are not in evidence
when the coils are cold; this is due to the expansion of the coil when heated.

To Test for Open Circuits

Remove all wiring from field coil terminals. Attach test wire to one of the
coil terminals and attach other end of test wire to other end of coil terminal. If
current flows, the circuit is complete. If current does not flow, there is an open
circuit in one or more of the coils; to determine which, unsolder the pig tails
and test out the winding of each coil separately. An open circuit is something
that rarely occurs within the coil itself, unless the coil has been burned out as
a result of a bad ground or a short circuit; they are more likely to occur where
the pig-tail connections between coils are soldered together.

USEFUL INFORMATI ON
Fuel Consumption

The fuel consumption of any engine for a given period on a specified load
depends on several impertant factors.” This is true regardless of the type of fuel
used. The gas engine is technically known as an internal combustion engine.
Since internal combustion consists of burning of fuel mixed with oxygen of the
air, the mixture is very important. The factors which affect the volume of fuel
used hy a Kohler Electric Plant are the load carried in watts, efficiency of the
appliance used, quality of the fuel, temperature under which the plant operates,
the use of the choke, number of times plant is started and mechanical condition
of the engine.

THE LOAD—The load connected to the generator directly. affects the
amount of fuel used. As the load increases, the amount of fuel consumed also
increases, but not in direct proportion. Although the fuel consumption in-
creases with the load, the cost per K.W.H. decreases as the load is increased.

APPLIANCES—Although lamps and appliances may be rated to carry a
certain specified load, the fuel consumption cannot be based on this rating as
efficiency of these lamps and motors may vary considerably.
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QUALITY OF FUEL—Good fuel means quicker and better starting

- especially under cold temperatures. Consequently, less fuel will be used.

TEMPERATURES—AR internal combustion engine or gasoline engine is
in reality a heat engine. Consequently, the temperature of the installation, as ~
well as the temperature under which the plant operates will have a direct bear-
ing on the fuel consumption.

FREQUENT STARTING—If the choke is used each time the plant is
started, an excessive amount of fuel will be used, especially il the engine is flood-
ed and part of the fuel expelled without being burned or converted into power.

MECHANICAL CONDITION OF ENGINE—The engine must be in
absolutely good, mechanical condition in its entirety if a minimum amount of

fuel is to be consumed under all operating conditions.

If the fuel consumption of a plant does not compare favorably with the
average fuel consumption of a similar group of plants as covered by the fuel
consumption charts available, the plant should be carefully examined and the
above factors carefully considered before any definite action is taken.

Electrical Wiring

While the electrical wiring independent of the Kohler Electric Plant may
not be considered a part of the electric plant proper and essentially a part of
this instruction manual, it bears considerable influence upon the operation of
the plant and for that reason it is covered briefly.

WIRE SIZES—The size of the wire used is important since the size of
the wire depends upon the load to be carried, the distance between the plant
and the load and the voltage drop permissible at the end of the line. There are
wiring charts available which indicate the various sizes of wire to be used for
specified loads at various distances from the plant allowing for a maximum
voltage drop. Anyone who is interested in obtaining these wiring charts should
write for an Installation Book which contains this information.

SAFE CARRYING CAPACITIES OF WIRE—The wire should be suf-
ficiently large to carry the maximum amount of current connected to the partic-
ular circuit involved. The current capacity of wire will depend on the size, as
well as insulation. Motors require heavy current for starting and wire should
be sufficiently large to carry this current. If motors are started with a load,
larger wire will be required. The Underwriters’ Code and local regulauons should
be observed when planning the wiring installation. L
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MOTORS

We recommend the use of three phase motors with three phase plants
except the quarter horsepower size which,js usually single phase. The single
phase plants can only operate motors of the single phase type. Such motors
should be of low starting current and high power factor to avoid line surges
and lamp flicker when starting. OSingle phase motors larger than one horse
power require starting currents far above the capacity of:'the plant so are not
recommended. Installations having power motors should be checked by an
electrician with a reliable ammeter under various load conditions to see that
no line wire is far exceeding the alternator Name Plate amperes except when a
motor is starting. This plant is not designed to furnish the large horsepower
usually required to start motors from a commercial power line, so the larger
motors should be started with special starting equipment or a clutch arrange-
ment installed on the motor shaft to apply the load after motor is started.

TRANSFORMERS

Alternating current is widely used because of the efficient transformer
which steps up the voltage for long distance transmission or steps down the
voltage for door bells or toy trains. Transformers find many uses with the
alternating current type of Kohler Electric Plant. Transformers must not be
permanently connected across any of the service lines as they will either pre-
vent the plant from stopping or cause it to repeat the cranking cycle several
times per minute. There are many ways in which transformers can be used
with Kohler plants, some of which are fully automatic. In writing for such
inlormation, do not fail to give all details of your requirements.

DIAGNOSES OF TROUBLES AND THEIR REMEDIES

Kohler Electric Plants are correctly designed and constructed of the best
material by skilled mechanics under the supervision of engineers who have had
years of experience in the construction of gascline engines and electrical equip-
ment. Each plant is thoroughly tested before shipment is made from factory.

If installed under proper operating conditions and given the care which all
machinery of this kind must have, they will give long, dependable, and eco-
nomical service.

If, however, the plant is not properly installed under conditions that are
reasonably favorable for its operation, or does not receive proper care satis-
factory results cannot be expected, and sooner or later trouble will be experieaced.

If conditions are not right, and the plant is not functioning properly, certain
symptoms will appear. In the following pages are given various symptoms, the
causes that are responsible for them, and the remedies to apply.
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Do not proceed blindly. If the plant does not operate as it should, note

_ carefully how it acts. Turn to the symptom exhibited, find the cause and apply

the correct remedy. Remember that cold weather, dirt in the supply line strain-
ers or carburetor jets, water in the gasoline, fouled spark plugs or choked ex-

- haust pipe or muffler, are responsible for most of the difficulties experienced

with gasoline engines. Do not take the machine apart until you have located
the trouble.

~ Remember that a low or inferior grade of gasoline will not permit the plant
to start promptly during cold weather.

I. Engine Fails to Crank Automatically when a Light is Turned On

1. Safety switch disengaged, indicated by the fact that the gilded button
on front of switch box projects outward about 14”. The safety switch
protects the starting battery from exhaustion in case the engine fails to
start, TFailure of engine to start may be due to a number of causes,
among which are: (1) lack of gasoline; (2) water in gasoline; (3) fouled
spark plugs; (4) weak spark; (5) magneto wires improperly connected
to spark plugs; (6) improper valve adjustment.

If the engine fails to start in about one minute, the safety switch will
break the cranking circuit. When this happens, first ascertain the cause
for failure to start. When the matter has been remedied, then push
button in before attempting to start. :

Safety switch may also disengage if bearings are too tight or if lubri-
cating oil is congealed due to cold weather, putting an unusual drain
on the cranking circuit.

2. Weak battery. Starting battery under normal conditions should be
kept charged by the generator, a portion of its current being shunted
into battery. It should register 1,280 when fully charged. [f gravity
falls below 1.200 battery is discharged and needs attention.

3. Defective lamp or appliance. In case plant does not start automatically
when lamp or appliance is turned on, test out with others to make sure
that the fault does not lie with the lamp or appliance.

4. Corroded or loose battery connections.

5. Open circuit in wiring system. Examine for loose connections, broken
wires, open switch and burnt out fuses. “If fuses are burnt out, ascertain
cause,

6. Governor switch out of order. Governor switch contact points should
be together when the plant is idle, so the battery circuit can flow across
the contact points and permit the cranking function. The following
causes may stop the flow of current and prevent closing of battery cir-
cuit: (1) dirty contact points; (2) loose or broken governor switch;
(3) broken or improperly connected governor switch wires.
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1.

Generator not functioning properly. The following are causes for non-
functioning of the generator: (1) dirty commutator; (2) worn, broken
or sticking Lrushes; (3) broken brush springs; (4) broken or loose wires;
(5) -ground, short circuit or open circuit in armature. Grounds and
short circuits in the armature are caused by rough handling, water or
oil soaked insulation, defective insulation in coils, crushed lead wire or
foreign substance lodging between commutator bars. An open circuit
may be caused by wires being burned, due to short -circuit, leads not
soldered properly or solder Lroken away.,

Automatic switch inoperative. The following might cause failure of
switch to operate: (1) relay coil burnt out (this coil draws in armature
“E” when plant is started); (2) contact point “D” in switch making
poor contact with armature “E”; (3) contact point “I” has poor con-
nection; (4) magneto ground plate inoperative, due to binding, dirt,
foreign substances, or {rom being bent. (5) open circuit in 3rd circuit.

Engine does not turn [reely, due to: (1) pistons corroded and seized;
(2) water in cylinder; (3) crankshaft out of alignment; (4) foreign matter
between armature and generator; (5) tight bearings; (6) congealed
lubricating oil.

. Engine Cranks, But Fails to Start Firing

Lack of fuel. Failure of plant to receive a supply of fuel may result
from the following causes: (1) cold weather, particularly if low test
gasoline is used; (2) water in gasoline; (3) no gasoline in the supply
tank; (4) leaky or punctured supply tank; (5) clogged supply line, due
to dirty strainers in the supply tank or carburetor; (6) air leaks in supply
line connections. If main fuel tank is not properly vented, fuel

~'will not be drawn freely.

Clogged carburetor. Avoid use of varnish or paint cans as fuel
containers.

Fuel pump inoperative.

Defective magneto due to: (1) over-oiling, which causes dirty distributor
brushes; (2) dirty rotating disc; (3) dirty collector ring; (4) worn or
improperly adjusted breaker points; (5) loose or defective cables; (6)
short circuit between brushes, caused by crack in distributor plate;
(7) burnt out armature or condenser.

Defective, cracked or fouled spark plugs. Points not adjusted to 1/32"
gap.

Excessive choking due to: (1) bent or unadjusted choker valve stem;
(2) body of choker out of alignment; (3) screw in hot air manifold not
removed in hot weather; (4) choker manifold out of alignment,

o - 3 . - . -
Iiviproper timing. Instructions for timing are given on Page 11. Check
engine in accordance with directions given.
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8. Improper valve adjustment due to: (1) worn or bent push rods: (2)
worn or broken rocker arm adjusting screws; (3) broken rocker arm
support bracket; (4) sticky rocker arms; (5) loose cylinder head. Check
valve clearance in accordance with instructions given elsewhere in this
book. ' ‘

9. Engine too cold, combined with use of low grade of fuel.

10. Water in cylinders, due to: (1) leaky cvlinder head gasket; (2) cracked
cylinder block or head; (3) condensation from a long exhaust not fitted
with a water drain.

I1I. Engine Cranks Slowly under Battery Current

This may be due to the following causes: (1) weak battery; {2} use of
too heavy motor oil (use only light oil in cold weather); (3) partial ground
in the armature; (4) open or short circuit in armature or field coils;
(8) short circuit in third circuit of automatic switch. If plant has heen
repaired, this may indicate tight bearings or generator not in alignment.
Engine must crank about 1000 R.P.M. or [aster.

IV. Engine Starts, but Misfires

Caused by the following: (1) dirty, defective, or unadjusted spark plugs;
(2) defective or crossed magneto cables {firing order is 1-3-4-2); (3) de-
fective magneto; (4) improper timing (check timing in accordance with
instructions); (5) poor compression, caused by scored cylinders; leaky
valves, worn or defective piston rings, leaky spark plug gaskets, defective
cylinder head. When replacing cylinder head gasket, shellac both sides
before replacing, but be careful not to use too much shellac, especially
around the opening for the cylinders. (6) tappets out of adjustment,
giving too much or toe little clearance for the valves; (7) weak or broken
valve springs; (8) bent, worn, or sticking valve stems; (9) air leak be-
tween intake manifold and carburetor; (10) water in gasoline; (11) ex-
cessive lubrication; (12) mixture too lean; (13) choker valve caught up,
causing too rich mixture; (14) water in cylinder.

V. Engine Alternately Cranks and Starts

Caused by (1) small arm marked “battery charging contact’ (F) in auto-
matic switch not making proper contact. This should make contact 14"
prior to time (contact marked I} generator relay switch closes.

VI. Engine Backfires through Carburetor

The following are some causes for backfiring: (1) cold motor; (2) mix-
ture too lean, due to clogging or improper setting of main compensating
jet; (3) poor grade of gasoline; (4) air leak between the carburetor and
cylinder head; (5) dirty gasoline; (6} leaky or improperly adjusted
intake valves, due to bent or worn push rods, broken rocker arm adjust-
ing screws, bent or defective valve stems, excessive carbon deposit on
valve seat or stem; (7} improper timing (See article on timing); (8)
water in gasoline; (9) choker not functioning properly: (10) obstruction
in exhaust line due to collection of carbon or foreign matter, Tégzen or
condensed water, or exhausting of gas into closed area.
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VII. Engine Kicks Back when Being Cranked by Hand

g This condition may be caused by the following: (1) magneto advanced
too . far; {2) improper meshing of crankshaft gears and marking within
the letters *O" and S, which should coincide with the crank and cam
gears; (3) water in cylinder.

VIII. Engine Knocks

| Knocking in engine may be due to the following causes: (1) excessive
v carbon in cylinders from using poor grade of fuel, obstruction in exhaust
line, leaky piston rings or defective spark plugs; (2) magneto incorrectly
timed; (3) connecting rod or main bearing burned out; (4} loose piston
pin or bushing; (5) loose piston; (6) loose generator ball bearings, due
to lack of lubrication, wear or improper alignment; (7) loose gears on
crankshaft, camshaft or magneto drive shaft; (8) loose magneto coupling;
{9) heavy overload; (10) weak spring in oil pump;. (11) weak valve
springs. .

I

IX. Engine Lacks Power

The following may cause this condition: (1) mixture too rich, due to
obstructions of needle valve, leaky float or bent or worn needle valve or
axle; (2) mixture too lean, due to partial obstruction in gas supply; (3)
low grade or dirty fuel; (4) cold motor; (5) poor compression; {6) ex-
cessive carbon; (7) improper valve adjustment; (8) choked exhaust pipe
or muffler; (9) defective or broken spark plugs; (10) defective magneto;
(11) weak or broken valve springs; (12) bent or sticking valve stem or
rocker arm; (13) lack of lubrication because of no oil, oil lines clogged
or pump not operating; (14) tight bearings; (15} carburetor lever ad-
justed so as to run plant slowly. ,

X. Engine Operates, but Speeds Up and Slows Down Alternately

This may be due to the following causes: (1) partial obstruction in the
gas supply; (2) cold motor; (3) leak -between carburetor and cylinder
head; (4) governor mechanism sticking or out of line.

XI. Engine Runs, but Fails to Generate

il Test for the following: (1)} poor brush contacts en the commutator, due
b to dirty commutator, sticking or worn brushes or high mica-between
e bars; {2} open circuit in the internal wiring system; (3) open circuit in
. field coils; (4) open circuit in automatic switch in coil “J"; (5) open
l circuit in autematic switch at contact point “G”; (6) shorted commu-
| tator bars, due to material lodged in slots.-

i
: XI1. Lights Flicker at Normal Speed

|

J The following are causes for this condition: (1) dirty or rough commu-
Fo tator; (2) sticking or tight brushes; (3) high mica; (4} faulty ignition.
' } due to defective spark plugs or defective magneto; (5) high or low com-

: mutator bars; (6) hole in ell intake of vacuum tank too large; (7) clogged
muffler; (8) valves out of adjustment; (9) not enough ventilation; (10)
irregular load. ' : :
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XIII. Engine Fails to Stop )

When all appliances are turned off and if vou have checked carefully to
make sure that no appliance is still in use, look for the following: (1)
magneto ground brush corroded or dirty or not making contact; (2)
spring in ground brush weak; (3) ground wire leading from automatic
switch to magneto broken or disconnected; (4) contact points “C” of
automatic switch (See Fig. 6) not making contact with magneto ground
plate; (5) magneto ground wire disconnected or broken; {6) armature
“E'" does not drop out when last lamp or appliance is turned off, due to
the fact that the hinged pin is bent or residual magnetism remaining in
the coil holds up the plate; (7) contact “F” is not complete, due to being
burnt off or bent; (8) short circuit in the external wiring system, due
to worn insulation.

X1V. Low Voltage

(1) Cold motor; (2} speed too low, due to carburetor operating lever not
being adjusted properly; (3) excessive back pressure in exhaust line, due
to muffler being clogged with carbon; (4) binding or sticking condition
in governor mechanism preventing throttle valve from moving freely;
{5) overload, short circuit or ground.

XV. Engine Runs Too Fast, More than 1275 R.P.M.

(1) A sticky or binding condition of throttle valve mechanism preventing
the governor from giving accurate control; (2) carburetor throttle lever
not adjusted properly.

XVI. Engine Continues to Crank with Service Switch Out

Points “C" and ‘D" in the automatic switch making contact with arma-
ture “E”, cause the plant to crank until the safety switch disengages.

XVII, Engine Overheats

This may be caused by the following: (1) lack of water in radiator; (2)
poor circulation in radiator due to deposit of mineral scale (this scale
may be removed from radiator by use of a selution of sal soda and water
and flushing); (3) fan belt slipping or fan blades bent; (4) excessive
carbon, causing pre-ignition; (5) improper timing; (6) lack of lubrica-
tion; (7) air passages clogged with dirt and dust; (&) fan SthkS and stops
from lack of lubrication.

XVIII. Pistons Pumping Qil

This may be due to: (1) leaky valves; (2) oil level too high; (3) piston
rings sticky, broken or ineffective, due to loss of tension; (4) cylinder
walls scored or worn; (5) rings fit too loosely in pistons; (6) oil dip of
connecting rods too great; (7) poor quality of il or dilution of oil by
fuel; (8) defective ignition, either spark plug or magneto; (9) oil soaked
magneto cables causing defective insulation and ignition leaks; (10) air
or oil leak from push rod clearance passage into intake manifold; (11)
oil leak around intake valve guides.

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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XIX. Engine Runs at Slow Speed, Less than 980 R.P.M.

This condition may be due to: (1) misadjustment of throttle arm to
carburetor feeding insufficient gas; (2) poor compression; (3} retarded
spark; (4) defective ignition; (5) obstruction in gas supply.

XX. Engine Stops for Want of Gasoline

This may be due to: (1) storage tank empty; (2) air leak in supply pipe’
or connection; (3) too great a gasoline lift; (4) overloading beyond rated
capacity; (3) heavy load on cold engine.

&

WHEN WRITING GIVE"MODEL AND SERIAL NUMBER OF YOUR FLANT
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REPAIR PARTS

How to Order Repair Parts: Follow these instructions carefully so as
to avoid errors and consequent delay:

1. Write plainly the name of person or firm to receive parts. Give street
address, name of city, county and state.

2, Give MODEL and SERIAL NUMBER of your plant, as 5A1-40500
(see instruction plate on plant.)
3. Write plainly the lollowing data:
a. Quantity of each part desired.
b. Part number.
¢. Description of part.

4. State clearly whether you wish shipment to be made by mail (parcel
post), express, or freight.

5. Send cash to cover cost of parts, plus transportation charges. Money
may be sent by money order, express order, or draft. This will eliminate C.0Q.D.
shipments which consume time and are more expensive. Currency sent will be
at your risk. ‘We will.refund any excess charges paid.

RETURN OF PARTS

We make no allowance for parts claimed to be defective unless they are
returned to the factory. Order and pay for the new parts, and return old parts
promptly to the factory, charges prepaid. They will be given consideration,

and just allowance will be made upon arrival at the factory.
' Tag all parts to be returned plainly with your name and address. When
shipment is made, write us, giving the date, how paris are being shipped, and
in detail why they are returned. Give Medel Letter and Serial Number of plant
from which parts are taken. If package is returned by parcel post, send it to
KOHLER CO., Service Dept., Kohler, Wis. If sent by express or freight, it
must be addressed to KOHLER CO., Service Dept., Sheboygan, Wis.

CLAIMS FOR SHORTAGE

Our responsibility ends with safe delivery to the carrier. All claims for
shortage, breakage, delay or damage should be made against the carrier.

PRICES

All prices are F.0.B. factory, or Kohler branch offices. Cash must ac-
company order, otherwise parts are sent C.0.D. by express, or parcel post or
sight draft attached to bill of lading.

‘ Due to changes in cost of materials, prices are subject to change without
notice. ' .

IMPORTANT TAX NOTICE

ANY MANUFACTURERS' OR SALES TAX WILL BE ADDED
TO THESE PRICES AT THE OPTION OF THE KOHLER CQ,

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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ELECTRIC PLANTS

Refer to Numerical parts list in back of hook for description and price.

Order by part number, not reference number.

ASSEMBLY DETAILS OF ENGINE—167001-4

Figure 13

Ref. |  Part Ref. Part Ref. Part Ref. Part Ref. Part
No. No. No. No. No. No. No. No. No. No.~
1| X-75-1 32 | 167234 63 | 153024 94 | 153160 125 | 153286
2| 167032 33 | 167230 64 | 167022 95 | X-6-12 126 | 153253
3 [ X-25-18 34 | 167240 65 | 153082 96 | 153158 127 | 153264
4 1 153240 - 35 i 167239 66 | X-75-3 97 | 153161 128 | 153252 -
5 | 1530398-1 36 | X-75-14 67 | 167100 98 | 150155 129 | 153262
6| X-6-1 37 1 167089 68 | 167023 99 | 150163 130 | 153267
71 X-21:1 38 | 153092 69 | 167102 100 | 150154 131 | 151322
8 | 167031 39 | 153091 70 | 167082 101 | 153213 132 | X-35-1
9 | 167062 40 | 167232 71 | 167085 102 | 153212 133 | 167159
10 | 153037 41 | 153085 72 | 167033 103 [ X-45-1 134 | 151311
11 | 153038 42 | 167233 73 | 153339 104 | 167081 135 | 153268
12 | 167061 43 | 167238 74 | 167179 105 | 153176 136 | 153260
13 | D-3713 44 | 167242 75 { 150680 106 | 167084 137 | 153265
14 | 167083 45 | 153034 76 | X-75-20 107 | 153056 138 | X-81-1
15 | 167212 46 | X-88-2 | 77 | 153271 108 | 153057 139 | 153263
16 | 167057 © 47 | 153035 78 | 167070 100 | 167052 140 | 167150
17 | 167103 48 | 167033 79 | 167030 110 | 167101 141 | 167144
18 | 167042 49 | X-19-1 80 | 153048 111 | 153021 142 | 167125
19 | X-224 50 | X-15-3 81 | 167071 112§ 167021 143 | 153193
20 | 167246 51 | 167054 82 [ 167072 113 | 153022 144 | X-38-1
21 | 167241 52 | 153177 83 | 167050-1 114 | X-35-1 145 | 153200
22 | X-73-1 53 | 153180-1 84 | 167051-1 115 ¢ 167087 146 | 153192
23 | X-20-1 54 | X-75-10 85 | 167073 116 | 167088, 147 | 153206
24 | 167244 535 | 167217 86 | 153205 117 | 167090 148 | 153198
25 [ X-6-11 36.| 167218 87 | 153211 118 | 153280 149 | 153197
26 | 167094 57 | 167028 88 | 167074 119 | 153196 150 | X-7-2
27 | 167093 538 | 167027 8% | 167075 120 | 153195 151 | X-22-1
28 | 153087 59 | 167058 90 | 153068 121 | 153251 152 | 153189
29 | 167086 60 | 167025 91 | 153071 122 | X-04-28
30 | 153171 61 | 153023 92 [ 153067 123 | 167132
31 | 167245 62 | 167026 93 | 167104 124 | 153258

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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ASSEMBLY DETAILS OF ENGINE—167001-4

Figure 14
Ref. Part Ref, Part Ref. Part Ref, Part Ref. Part
No. No. No. No. No. Na. No. No. No. No.

1| X-75-1 160 | X-22-10 174 | 167178 188 | 153565 202 | 167243
7| X-21-1 161 | 167277 175 | 167177. 189 ( 150077 203 | 153058
11 | 153038 162 | 167209 176 | 153138 190 | 150076 204 | 153059
23 | X-20-1 163 | 153214 177 | 167175 191 | X-5-10 205
25 | X-6-11 164 | 167210 178 | 153137 192 | 150081 206 | 167207
59 | 167058 165 | X-75-17 179 | X.42-3 163 | X-81-2 207 | 153178
151 | X-22-1 166 | 167208 180 | 167176 194 ( 150075 208 | 167055
153 | 153241 167 | 150697 181 | 167181 195 | X-75-5 284 | 153134

154 | X-83-1 168 | 167211 182 | 153126 196 | X-7-8 295 | 153133
155 | 153242 169 | 153188 183 | 153125 197 | X-7-3 298 ¢ X-7-18
156 | 153036-1 170 | 153179 184 198 | 167270-1

157 | 153039 171 | 153175 185 | X-25-1 199 [ X-94-20

158 | 133040 172 | 167171 186 200 | 153060

159 | X-7-16 173 | 167172 187 | 167035 201 | 167205

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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ASSEMBLY DETAILS OF ENGINE--167001-4

Figure 15

Ref. Part Ref. Part Ref. Part Ref. Part Ref. Part
Na. o. No. No. No. No. No. o. No. No.

59 | 167058 227 | 153231 193 | X-81-2 256 | D-3594 276 | 153306-1
159 | X-7-16 228 | 153222 237 | 151283 257 | 151254-1 277 | 153331
208 | 167276 229 | 153220 238 | 151284 258 | 151280 278 | 153341
210 | 153218 230 | 153221 239 | 151286 259 | 151279 279 | 153301
211 | 153569 231 | 153235 240 | X-15-1 260 | 151275 280 | 153299-1
212 | 153219 232 | 167060 241 | 167220 261 | 153305-1 281 | 153291
213 | 153234 233 | 153217 242 | X-94-7 262 | 153340 282 | 153298
214 | 153224 234 | X-37-1 243 | 151259 263 | 153308 283 | 153302
215 | X-44-2 235 | X-89-1 244 | 153318 264 | 153304 284 | 151276
216 | 153233 236 | 150631 245 | 153319 265 | 153297 285 | 151258
217 | 150458 207 | X-82-2 246 | 151274 266 | X-15-3 286 | 151253
218 | 150459 7 | X-21-1 247 | 151271 267 | 153328 287 | 151257
219 | 150453 49 [ X-19-1 248 | 151272 268 | 153296 288 | 151281
220 | 153008 55 | 167217 249 | 151270 269 | 153310 289 | 153321.
221 ] 153102 56 [ 167218 250 | 151268 270 | 153311 290 | X-43-1
222 | 153097 g1 | 153071 251 | 151255 271 | 153300 291 | 153295
223 | 153232 95 | X-6-12 252 | 151269-1 272 | 153293 292 | 153323
224 | 153230 150 | X-7-2 253 | 151267 273 | 153294 293 | 151250-D1
225 | X-23-1 151 | ¥-22-1 254 | 151260-A | 274 | 153292 296 | X-7-1
226 | X-8-7 154 | X-83-1 255 | 153456 275 | 151273

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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ASSEMBLY DETAILS OF CARBURETOR—153460-2

Figure 16
Ref. _ Part Ref. Part Ref. Part Ref. Part Ref, [.. Part
No. No. No. No. No. No. No. No. No. No.
1| X-14-8 8 | 153463 15 | 153474 22 | 153483 29 | 153499
2| X-15-1 9 | 153464 16 | 153475 23 | 153485 30 | 153500
3| X-19-1 10 | 153467 17 | 153477 24 | 153486-1 31 | 153504
4 | X-75-17 11 | 153468 18 | 153478 25 | 153487 32 | 153507
5| A-1578 12 | 153469 19 | 153479 26 | 153491 33 | 153508
6 | A-1579 13 | 153471 20 | 153480 27 | 153492
7 | 153458 14 | 153473 21 | 153481 28 | 153494

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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Fuel Pump

54

AC FUEL PUMP
KOHLER NO. 153443

7 0 EA

15345l

D-3588
D-3590
D-3587
g D-359I
D-3589
D-3586

L
153450
D-358l1



ELECTRIC PLANTS

vAuO! 109991 .
RS (21951
™
e ™~
- Nnxllrrl.
201X~ Am

JdE8-0E5991
— o.,_y!n_m«\.omnmw_

dIgv-0es el
dIV-0£5891
ded-208L51
dEv-208L51
s,zmﬁ 9-208LS]
Y-ZOBLS|-

NMOHS LON
wAROI 06ESAI ;ommm_Mz_
WANG S3035] H S18L51

\..,_.;o:m 1ON

I-2€0951

€-2E095|
SOOTSI

0589 varal

GOBLG] YANS
3 @ 05891 YN0l

QGEL G YIS
\ 108-X

~ v
186G
w7\ | 7 1 £1151
v
7 ) 091151
il .
€48 -X— \AnH\ ,n.limw._m_w_
I 251G
N # ,: LS1ISI
wmio), 005! H_‘\ur ! A ecorsi
YN §2BLGL i SE0S%I
. N ILEX
ol omﬂm_u\\ﬂ we-a 3 920!
‘waus 0Z0PS| Zri-q 20151
S20I51
NMOHS [YAROI SREGSI L1212
1aN Lyadg +O1IG] 1-4-X
) Z-19£59| 1-22-%
VAN Ol ; E-550951
I1eesat \ 2560951 258451
wARS m"muwm“ i £50951 HMOHS LONY |55 0961 150951
, 299ESH ., -62I19S] wAY Ol 9BESD| 2ERLGH
a5 20520 vANS [ S vaNs HOIIGI 01-6-X

1-621951

Figure 18

GENERATOR PARTS
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Figure 20
AUTOMATIC SWITCH PARTS
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AUTOMATIC SWITCH
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60




ELECTRIC PLANTS

o L . €9'52°7| 6681-0V] i
. 898SI 0959SI ¥952-1| €952-1
- £981S) 195951 - .6681=0v] 49631

| 969851 +28I-d €98l-G €S€9S| - E€e9s| - 0S€9S1

Figure 24
REMOTE CONTROL SWITCH
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D-I739 BRAOKET*“\E'
b

161925 RESISTOR————|f--

156533 RESISTOR ~-—--~ -

(G- RESISTORS

(F> RESISTOR————"",

169698 BUSHING

——I58557 SGREEN

150556+ 2 LOAD RELAY-~—__ D-1786 SPAGER (8 GEMERATOR RELAY
/E© GENERATOR RELAY GOL

q . —I56366 CRANKING RELAY
(B/LOAD RELAY GOL—— | - 158682 GRANKING RELAY GOL
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~—-158504 FRONT COVER
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CONTROLLER PLANTMODEL. A -] G D E F

1586560 - AT SAz1 IGBETB | 158647 | 1586583 791 |AC538-2 | 166545
158550-A3P7 SA3I 158692 | 139647 | (56668-2 | S79  AC-1338-2|156545-3
158550-03P7 SASI 158554 | 15347 | I58683-21 5768 D-206 (1565453

158550 -BT SA6| 158692 | 159647 | WISEEXE | 5791 IAG-5%8-2 | 156545
168650-A3PT 10A31 188677 | 16870 | iB65T7I 5731 ' 851636-2 11565452 -
168650-p3PT 10851 158692 | 168700 | 15587 575 [D-208 1565452

160650 -B7 10461 ©0678 | 168700 | 156571 5TH  LC-iB30-2 | 156545

Figure 26
AUTOMATIC SWITCHES
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Figure 28
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CRANKING RELAY 156366
64

OB ©® QB

Ttem Par
Neo. No.
1 D-.1752
2 1>-1753
3 D-1755
4 D-1758
ftem Part
. Ne.
1 X-70-2
2 151570
3 D-1866
4 | D-1863
3 158682
6 D-1865
7 D-1864
8 D-1876
9 163895
10 X-73-5
11 X-73-10
12 151574
13 156740
14 156367
15 D-1862
16 151578
17 156610
18 156611
19 156612
20 D-1887
21 151541
22 D-1868
23 X-50-14
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Figure 29
LOAD RELAY ASSEMEBLY 158558
AUTOMATIC MODELS
Item ‘ Part Item Part Model
Na. ‘ . No. Na.
1 | 158701 14 158661-1
2 158702 15 158554 5A51
3 1586635 158692 5A31 - 5A61 - 10A51
4 158660-2 168677 10A31
5 | 158691 168678 5A21 - 10A61
6 | 158674 16 158662
7 | 158664 17 158672-1
8 | 158668 18 158670-1
g : 158671 19 158666
10 ' 158673-2 20 158703
11 158675 21 158704
12~ X.-72-3 22 5781
13 | 158667 23 5782

WHEN WRITING GIVE MODEL AND SERTAL NUMBER OF YOUR PLANT
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Figure 30 GENERATOR RELAY ASSEMBLY 168700 AUTOMATIC

|
Wl
i
‘! Item Part Item Part
i’ Neo. No. 0. No.
: 1 168704 12 168702
| 2 151542 13 156571
! 3 151547 14 151537
[ 4 168705 15 151551
i 5 168707 16 151648
il 6 | 168690 17 | 151553
: H 7 156588 18 151544
1l 8 156584 19 168703
‘ 9 156583 20 168695
10 151550 1 21 158648
11 168701 22 158657

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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Figure 31
GENERATOR RELAY ASSEMBLY 158647 AUTOMATIC 5 KVA

Item Part Model
No. No,

1 158559
2 158652
3 158650
4 158617
§ 158651
6 5037

7 158618
8 5966

9 158653
10 | D-1867
i1

12

13

14

15

16

158619
158648
158657
158659
5934

158658-2 SA31 - 5A51
158658 5A21 - 5A61
17 158616
18 158683
19 158568
20 158567
21 158566
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Figure 32 GENERATOR RELAY (REMOTE CONTROL) 156365

Item Part Model
No. No. .
1 156352 5R21 - 10R21 - 10R31
156362 5R61 - 10R51 - 10R61 - 5R51
2 5949
3 156364
4 5919
5 5948
6 5918
7 5917
8 5910
9 5911
10 158675
: 11 X-72-2
12 X-22-7
i 13 L.-2563
i 14 L-2564
i 15 5915
“‘fl 16 AC-1899
:j 17 5914
il 18 5969
i 19 5023
I 20 156332
j 21 | 156353

WHEN WRITING GIVE MODEL AND SERIAL NUMBER OF YOUR PLANT
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Figure 33 CRANKING RELAY (REMOTE CONTROL) 156360

Item Par
Neo. No.
1 X-70-2
2 151570
3 Not Used
4 D-1863
5 158682
6 D-1865
7 D-1864
8 D-1876
9 163895
10 X-73-5
11 X-73-10
12 151574
13 156740
14 156609
15 D-1862
16 151578
17 156610
18 156611
19 156612
20 D-1887
21 151541
22 D-1868
23 X-50-14
Item Part
0. No.
1 X-49-1
2 156613
3 5819
4 168694
5 156614
6 156616
7 156333
8 5917
9 5918
10 158675
11 5911
12 5915
13 156615
14 5914
15 L-2563
16 L-2564
17 5920
18 AC-1899
19 X-72-2
20 156332
21 156349

Figure 3¢ BATTERY CHARGING RELAY (REMOTE CONTROL) 168920
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Part DESCRIPTION Price
Numbaer Each
A-1-1 Filler and Vent Pipe. ... ... i s
2-RX Pipe Plug—Headless }8”. ... ... ... ... . ... . i i
X-5-1 Hexagon Cap Screw 14-20x38. ... ...
X-5.9 Cap Screw 1{-28x1. . . ...t i e
X-5-10 Hexagon Cap Screw 14-28x1. ..., coveiieiiiane.,
X-6-1 Hexagon Cap Serew f5-18xM. ... ... i
X-6-2 Hexagon Cap Screw S5x1M. o000 iiii iy .
X-6-7 Hexagon Cap Serew 5xL. ...ttt iiiiiiiiiaiii s
X-6-11 Hexagon Cap Screw 15-18%%4. ... ... ... oo iii L
X-6-12 Hexagon Cap Screw f5-18%38. ... ... ... o i it
X-7-1 Hexagon Cap Serew 34-16X1. ... . ..ot ianna,
X-7-2 Hexagon Cap Screw 24-16x134...,.......... ... oo it
X-7-3 Hexagon Cap Screw 34-16X2. . .. ovvvinn i n e,
X-7-6 Hexagon Cap Screw 38-16X06. ..o v et i iian e
X-7-8 Hexagon Cap Screw 34x16x34........... P
X-7-16 Hexagon Cap Screw %—16x5/ ..............................
X-7-18 Hexagon Cap Screw 34-16x134 . . ... .. ... ... ooy
X-7-21 Hexagon Cap Screw 34-16x3M. ... ... ... ... iunns
X-8-7 Hexagon Cap Serew v5-14x1. . ... ... ..o i
X-8-13 Hexagon Cap Screw 5-20x10. ... .. ... ... oot
X-9-5 Hexagon Cap Screw Mx13%2........... oo ..
X-9-6 Hexagon Cap Screw Mx13x3M. ... ... i
X-9-8 Hexagon Cap Screw Mx1l4. . .. .. o i
X-9-10 Hexagon Cap Serew Mx13X3... . .0 ittt iiiinnenenn
X-0-11 Hexagon Cap Screw 14-13x1}4.............. [P
X-10-2 Hexagon Cap Screw S4x11x184. .. ... ... .. ... ... ciiinn
X-10-5 Hexagon Cap Screw 54-11x16, .. ... ... .« ... ooiiin
X-10-7 Hexagon Cap Serew 24-11x2. . ........ ... ... ... .o e
A-1-13 Supply Pipe Assembly. . ..o
A-2-13 Supply Pipe Assembly . . ..o v iiia i
X-14-4 Fillister Head Machine Screw No. 8-32xM...................
X-14-8 Fillister Head Machine Screw No. 8-32x34..... .............
X-15-1 Fillister Head Machine Screw No. 10-32x534..................
X-15-3 Fillister Head Cap Screw No. 10-32x34.......... . ... . o00s
X-15-12 Fillister Head Cap Screw No, 10-32x}8.................. ...,
X-18-2 Lock Washer No. 8-3/64%1/16. . v v vneeaeaaenene..
X-19-1 Lock Washer No. fe. ... iie e
X-20-1 Lock Washer M. ... ... i i
X-21-1 Lock Washer ... ..o oo e
X-22-1 Lock Washer 34, . ..., ... . i i s
X-22-10 Lock Washer 38. ... vt it i
X-23-1 Lock Washer 15, . ..ot iie e ia e
X-24-1 Lock Washer 34, ..ot ia e in e, e
X-24-6 Lock Washer L4, . ... .. i in e
X-25-5 Plain Washer .. ... ... ... i i i B
X-25-8 Plain Washer 1. ... ... i i s
X-25-14 Plain Washer I-34x3/3229/16................oviiiiiens.
X-25-16 Plain Washer. . .. e it e e
X-25-18 Plain Washer 34278 O .. .0 0o e e
X-25-26 Plain Washer Vax3/32%1. ... ... e
X-25-27 Copper Washer 147, ... .. . i
X-25-31 Washer T .. ottt it i it e e e
D-31 Supply Line 2{ O.D. (12 feet).... ..o oovviiiin e
X-35-1 Cotter Pin 3/32% L. ...ttt et e e e
X-36-1 Cotter Pin X 4. .. i e
X-37-1 Cotter Pin Mxl g ... .. . i i e
X-42-1 Woodruff Key No. 20, . ... ..o o i i
X-42-3 Woodruff Key No. 2. .. .00 it
X-43-1 Woodruff Key No. 3. ... ... i
X-43-2 Woodruff Key No. 4. ... .. i i i i iaa s
X-44-2 Woodruff Key No. 8. ..o iiie i it naa e

t— 10 KVA Parts Only.

When ordering parts give Model and Serial Number of your Plant.
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Part DESCRIPTION Prica
Number Each |
X-45-1 Woodruff Key No. 0. ... oot e e
H-50-1 Round Head Machine Serew No, 10-32x34,.............. ... ..
X-50-2 Round Head Machine Screw No, 10-32x34....................
X-50-4 Round Head Machine Screw No. 10-32x%4....................
X-50-15 Round Head Machine Screw No. 10-24x4....................
X-51-12 Round Head Machine Screw No. 8-32x%4.....................
X.52-1 Oval Fillister Head Cap Screw 1{-20xY¥. ... ... ............
X.52-5 Oval Fillister Head Cap Screw 34-20x5¢.. ... ................
X-53-3 Oval Fillister Head Cap Screw &-18x1.... ... ... ... ..
X-60-2 Headless Set Screw 1-20xL.. ... inn e ienn i
X-60-9 Square Head Screw 14-20x3%4. ... ..o i i
X-65-1 Hexagon Nut L4x13. ... .. i i
X-70-3 Hexagon Nut Plain—No. 10-32................ ... ...
X-72-4 Hexagon Nut—8/32 Z. Pli.. ...t cve i e e
X-75-1 Pipe PIUE LB, vttt e e
X-75-2 Pipe PIUE J. i e e
X-75-3 Pipe Plug—Headless 14, . .......... i
X-75-3 Pipe Plug— 4. ..o
X-75-10 Ol Pan Drain Plug Br.. ... .. oo o
X-75-11 Pipe Plug 34—Counter Sunk Head..........................
X-76-1 Hexagon Nut 14-28, ., ... ... it
X-76-2 Hexagon Jam Nut 34-20, ..., .. .. oot
X-77-1 Order -T7-2. ot riat it i i e
X-77-2 Hex.nut .. NC. .. it iniiiiciiiiicien e
X-80-1 Hexagon Jam Nut 1-14 ... ... i i
X-81-1 Hexagon Nut 24-20 U858, ... .. .o e
X-81-2 Hexagon Nut Plain 14-28....... ... . i
X-82-1 Hexagon Nut Plain—%-24. . ... ... ... .0 i,
X-82-2 Hexagon Nut Plain—3-18. . ... ...t
X-83-1 Hexagon Nut Plain —34x24. ... ... ..... .. ... ... ........
X-83-2 Hexagon Nut 34-16. . ... ..o 0o e riin s
X-85-2 Hexagon Nut 54-18............ e e
X-88-2 Hexagon Nut 15-20. . .. ... i i i e
X-89-1 Castle Nut 1-20. .. ... ... . e
X-89-6 Plain Nut M-13. ... e e
A-93 Elbow Complete L{ ILD.., ... ... it i
X-94-7 Taper Pin 18, cou et et e s
111-BX Name Plate Pin 3/32x 1.0 oot e it ei e nnas
D-205-2 CondenSerS. oot i i i e
207-BX Hexagon NUt 28-13. . ..o .ttt
S5-254 Bell Crank Fork...........o oo i it i
S-257 Governor Pin. ... ... . i i e e e
282-BX Reducer Bushing Mx1l{. ... ... ... ... ... ... .. i,
5-368 Copper Washer 3., ........ ... ... ... it ..
S5-407 Order D-3014-1. . o nii e e i e e
A-580 BT T 2 o A
A-598-1 EndBearing Plug. ......... ... . i e
K-674 Spark Plug. .. ..ot s
K-674-1 Spark Plug. . .. it e e e
D-741-2 Generator Brush Holder............... . ... ................
D-742 Generator Brush. . . ........ .. ... .. .
A-752 Generator Wire Terminal Lug—Square, ....................,.
E-816 Magneto Ground Wire., .. .. oo i
A-822 Elbow Complete 34 LD, ... ... i
A-823 Connector Complete 3 LD........ ... .. ... .. v,
A-824 Compression Nut 3 ILD.,........ ... ... ... .. o
A-825 Compression Sleeve 3 LD........... ... ... il o
D-831-1 Spark Plug Wrench. ... .......... oo i ns
A-843 Radiator Cap Gasket. . .. ....... ...t ini
A-845 Magneto Shaft Nut....... ... ... ... . i,
B-892 Elbow Complete & ID........ ... i i i
B-893. Close NpDPle 187, o ittt e et et et et
B-912 . Restricted Ell. . ... o0 i i i e i e
B-1-913 Valve Feeler Gauge Assembly . ......... ...................

When ordering parts give Model and Serial Number of your Plant.
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Part DESCRIPTION Price
Number Each

B-936 Hexagon Nut 14-20. ... .0 i i it iie i aaes

D-g50 Generator Brush Holder Set Screw.......... oo oiiiii i
D-851 Generator Brush Holder Lock Nut............... F N
D-955 Choker or Charging Contact Finger.......... e,
D-968 Ground Switeh. .. ..ottt e ir e i e
D.972 Copper Washer—Plain 34, .. ...... .. iiiiir it iirinnns
C-1217 Conduit Bushing. ........... i i et aaaeeas
D-1307 Governor Fork Shaft Plug..... e e e e
D-1320 Gasoline Strainer Assembly. ....... ... it e
A-1578. Jet Waasher. . ..o i i e e e
A-1579 Stuffing Box Gland Gasket—Lower Plug Washer.......:......
D-1706-1 Safety Switch Resistance—32 Volt............... .. ...y,
D-1707 Safety Switch Body Assembly...........c0iiieriiviineeranns
AC-1790 Choke Thermostat Assembly.....vo0vurviiriiiiinn e iiien
D-1824 Contact and Support Assembly........... ... ... i
D.1263 Relay Armature Contact. . .......0ooot ittt
D-1864 Contact Brush. .. ... ... ...
D-1865 Contact Finger. .. .. ... it i ia it i iiaannns
D-1866 Choker or Safety Switch ContactPost, ..................,...
D-1887 Interlock Finger—Long Support..........couiiiiiiienen e .
AC-1899 Tall DI, oot it e e e ity
L-2563 Tail Spring Adjusting Stud, ........ ... i ittt
L-2564 Tail Spring Adjustment Nut. .......... ...
D-3014-1 Distributor Plate Cable Clip........ ... ... iiiiin i iin,
D-3015 Adjustable Drive Member.......cooi e iirierirnranas
D-3202 Magneto with Impulse Coupling. . .. ... ... . . it
D-3302 Magneto Flange Mounted. . ... ... ... ... 0 iiinaiiniaan,
D-3581 Priming Lever. . . ... e e
D-3582 Order 167061 . .. ... i ot ieerta i rae s
D-3586 Wire Bail, ... vt i i e i
D-3587 GlassBowl................... N
D-3588 Gasoline Strainer Gasket. .......... . ittt iaiaiias
D-3589 Thumb Nut. ... i i i i s e e
D-3590 Fuel Pump Sereen. . ... ..ot it i i e iae v ieaeen
D-3591 Gasoline Strainer Bowl Seat. ........ ..., .. .. ... ... ...
D-3592 Valve Plug Gasket......................... e
D-3593 BT R g T
D-3594 Fuel Pump Diaphragm—4 Per Set............cvviinvinnnna..
D-3595 Fuel Pump Valve. ... ... ittt iiie it anaaa
D-3596 Fuel Pump Valve Spring. . . ... ottt it e e iiee e
D-3597 Diaphragm Spring. . ...t i e e
D-3713 Fuel Pump Gasket.............. ... i
D-3715 Pull Rod. ... .o e e it
D-3716 Rocker Arm Pin. . ...ttt ieni e naas
D-3717 Rocker Arm Pin-Retaining Ring. ................... e
D-3718 Diaphragm Alignment Washer. ............... .. oo,
D-3721 Bottom Cover Gasket............coviiriniiriinnenina. e
D-4155 S 1 o
5814 Shunt Coil-0608-1. ... .. .cvii ittt iain it siaiitneannn
5874-1 Thermal Switch. ..., ... o i
150055 Crankshaft Oil Thrower—Front FCL. .. ...............000utn
150075 Cable Support Bracket Assembly, ,.............cc00vivninas.
150076 Cable Support Block......... ... ... ... ... i
150077 Cable Support Bracket. .. ... ... ... it i i
150081 Cable Support Clamp. .. ...t i i ir sttt iaa s
150154 Cam Gear Lock SereW. . .. vvvivrviririnnranareninns
150155 Cam Gear Lock Plate. . . ... iie e iin i iin e i vnans
150156 Cam and Governor Gear Assembly ., . ... .o iinrnrrnins,
150163 Cam Gear Lock Screw Lock, . . ... oii it iiiniinianan
150171 Choker Valve., .. ...t i e it an e in e raans
150177-A Choker Coil Assembly—115 Volt.............. e
150193 Choker Rod. . ... ittt i i i st i i i aaecatnnnan
150201 Muffler Complete. . ... i i i

When ordering parts give Model and Serial Number of your Plant.
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150202 Choker Rod Connector....... e e e
150296 Reducer Bushing 1{-14, .. ... o0t e
150444 Breather Cap (XAK) (ZA) (FC) . ..ttt iniiinnnn,
150453 Idler Gear INUt LocK. ...t ii ittt e it i e ieeiearas
150455 Plain Washer 1-Jx14x14.. ... .. ... . ... it
150458 Idler Gear Shim.,...,............ e e e,
150459 Idler Stud Washer. . .. ... i it i
150594 Spark Plug Gasket FCL . ..., .00ttt it et e,
150595 ISt 0T . e e e
150653 Ofl Pressure GaUZe. . .. ovv ettt e et
150680 Oil Pump Drive Gear Pin. . ..ottt eae e e einaanncnn,
150697 Half-INuts 14-13. . ... e ae
150739 Radiator Inlet Manifold Gasket............ocvveerrrnnnnnn.
150748 Radiator Hose Conmection.............00veeeeeenannn.
150749 Radiator Hose Clamp. .. ... ..ottt e e
151010 Armature Disc Retaining Ring (C.L).................. R
151024 Generator Brush Holder Washer............... . 0.uuiiiinnn.
151025 Generator Brush Holder Bushing. ...........................
151026 Generator Brush Holder Washer—Plain, . . ... e
151036 Generator Bearing Qil Cup. .. ....... .ottt
151104 Field Lamination Block. . .. ..........ccoiiiiiinnea ...
151157 Generator Bearing Cap Gasket—OQuter. . .............o0uu...
151158 Generator Bearing Cap Gasket—Inner.............oo0vunnn...
151159 Generator Bearing Cap Bolt. ........... ... ... 00 iinnrinins.
151160 Generator Bearing. . .. ...t e
151163 Generator Shaft Washer............................ re e
151181 Push Rod Adjusting Wrench. ..................cccovrrun....
151250-D1 Vacuum Compensating Governor Assembly. ..................
151253 - Governor Spring Lever Spindle, .. ...............oivirrnnnns
151254-1 " Governor Vacuum Cylinder Base. ... .. ....oirrernrerrrerres
151255 Governor Vacuum Cylinder. .. .............. ... veut. P
151256 Order X50-4. ... .. i s .
151257 Governor Spring Lever.........oovtiremriireeeaae ...
151258 Spindle Washer. . . ..o
151259 Governor Spring Lever Button, .. ....oovvviien e rreennnnns
151260-1 Vacuum Cylinder Push Rod. . ..............................
151265 ‘ Order D354, ... i i e e e
151266 Order 103456, vttt e e e e
151267 Vacuum Governor Spring Seat—Lower............c.ooveviinrs..
151268 Vacuum Governor Spring Seat—Upper.................v.....
151269-1 Vacuum Governor Cylinder Spring. . ..........coovnvennn....
151270 Vacuum Governor Adjusting Screw. ..., ......0vveennnnnnin.,
151271 Vacuum Governor Cylinder Adjusting Screw Nut..............
151272 Vacuum Governor Gasket. , .. ........ouernn s,
151273 Adjusting Nut., ................0........ e
151274 Vacuum Governor Adjustment Screw Cap........covvueiiinn
151275 Roller Bearings..........covivi e, e et
151276 Vacuum Governor Washer—Lower. ..............ocvvvnnn..
151279 Vacuum Push Rod Stop Collar.,.......... e
151280 Stop Collar Pin. . ... e
151281 Governor Spring Lever Spindle Spacer. .. ........ovevinnnn.
151282 Ofl Line Adapter. .. ..ot et
151283 Vacuum Line Assembly. . .................0viiien .
151471 Choker Wire Assembly. . ........ ...t
151567 Armature Lever Assembly. . ... ...
151751-2 Magneto Coupling Assembly. .. .............o i iirnnnns.
151752 .| Coupling Flange—Magneto End............ovveerrrnninen...
151753 Order 1517512, . . i e e e
151754 Coupling Flange—Drive End, ... ...t
151755 Magneto Coupling Lock Washer................coiiunnnnn.
151756 Magneto Coupling Nut..........o0 i e
151838 Metering ValvetoBlock Tube. . .............co0vvinnn ..

When ordering parts give Model and Serial Number of your Plant.
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Part DESCRIPTION Price
Numbar Each
151839 Metering Valve to Manifold Tube, . ........... ... ... .....
151840 Choker Thermostat Housing, ,.......c0nv i iiinian..
151842 Choker Thermostat Control Rod. . ..., e e
151843 Air Cleaner Support Bracket........... ... inn.
151844 Air Intake Assembly. ... ..o v i e i
151850 Order AC-1790. ... . it iiienriinianncnnans e
151928 Conduit Bushing Assembly. . ... ittt iiinans "
153001 Order 167001-10. ... .. .ottt it it i aann,
153021 Comnecting Rod Bolt, .......... ... i
153022 Connecting Rod Bolt Nut. ........c0iiiniii i
153023 Connecting Rod Bushing. . ...........coiivmriinan i,
153024 Piston Pin Retainer. ... ... v ittt
* 153025 Piston—State size, Standard to 040, . . .......... ... ... L ahns
* 153025-1 Piston——Scmi—ﬁnished ......................................
* 153026 Piston Pin—=State size, Standard to .010......................
* 153027 Piston ng—-Compressmn State size, standard to 040 .......
* 153028 Piston Ring—0Qil. State size, Standard to .040................
153031 Cylinder Head Gasket. . ...... .. ..ot iiinnns ;
153033 Order 167033, . ..ottt et e e
153034 Cylinder Head Studs...........oo i i i ineas
153036 Cylinder Door. . . ...t i i i e
153036-1 Cylinder Door Front....... ... ittt
153037 Valve Cover. . ..ot s
153038 Cylinder Door Gasket............. ... ... ... it
153039 Cylinder Door Stud..... .. e e s
153039-1 Cylinder Door Stud....... O S
153040 Order D-972. .. ...t i ienn et e e,
153050 Gasket Set—FC and FCL Engine. .............. .. .00
* 153052-FCL Crankcase Assembly with Bearings, Caps, Bushmgs and
Guides only.. .. ..ot i e s
* 153052-2 Order 167050-1. .. ... it it i e s
153056 Crankshaft Bearing Cap Serew.,....... ... ... .. ... 0.t
153057 Crankshaft Bearing Cap Screw Lock. .. ......................
153058 Water Inlet Elbow. ...... ..o e ens
153059 Order 153421, .. ... . i i i i e s
153060 Water Inlet Elbow Gasket. .. ..o iiiiinriiiiinranneas
153061 Bell Housing Gasket. ... ..ot iiiiiii i ianiaanan
153067 Valve TapPet. . ..o e e
153068 Push Rod Adjusting Screw. . ... .. ... i
153071 Order K-B2-d .. ittt ittt ir e e
153082 Crankshaft, . ... ... ... i i e e s
153085 Crankshaft Oil Throw—Rear. ........... .. 0o iiiineinns
153086 Main Bearing Closure Plate............ .. ... i
153087 Main Bearing Plate Gasket......... ... ... .o i
153090 Restricting PIug.....coo vt iiiniaiiiiniarr i ninninnsan
153091 Rear OQil Seal, . oot it i e et e
153002 Rear QilSeal Cup. ... e
153097 Idler Gear—Bushed........... ... o i i e
153098 Idler Gear—Spindle........ ... ... .o i
153102 Idler Gear Bushing. ........ ... ... v i inias
153125 O Pump Cover. ..ottt et it nnas
153126 Oil Pump Cover Gasket., ........... .. i i
153132 Oil Pump Cover Plate.. ... ... i v
153133 Oil Pump Baffle, ................ e e
153134 Oil Pump Baffle Gasket, . ... i
153137 Ol PUmP SCreen. . ...ttt it i a e a e
153138 Ol Pump Screen Wire. .. ... . . i i iiie i Ve
153139 Oil Pump Cover Plate Gasket...................c0ieiina.
153158 Camshaft Thrust Plate............cooiiiiiiiriii i
153160 Camshaft Thrust Plate Screw Lock................ .. .c000eh
153161 Cam Gear Key, .. ...t et e
153172 Order 150444, . .. ... . .0t i i i i e

When ordering parts give Model and Serial Number of your Plant.
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153175 L0 1 T
153176 Cork Retainer Clip—Front......................... P
153177 Cork Retainer Clip—Rear. .. .. ........ .. ity
153178 Oil Pan Gasket—Right. .. ....... ..o i it i,
153179 Oil Pan Gasket—Left, .. ...t i i anrn i iiiaa i
153180-1 Oil Pan Gasket—End. .. ... ittt iiar it i nnn
153181 Order 153180-L. ... ... ittt iti e iin et itaatsnnannn
153184 QilPanto Gear Cover Stud., . ......... .. ... ... ...,
153187 Oil Level Gauge Hole Plug. . .. .. ... .ot
153192 Starting Crank Spring. ....... ottt i e e e
153193 Starting Crank Spring Washer. .. ............... et eea
153195 Starting Crank Jaw. .. ... ... . i i it it
,153196 Starting Jaw Shim. ... ...t i i i e
153197 Front Support Bracket. . ........iitiiiineniieiannerarrnnns
153198 Starting Crank Pint. .. ... i i e i
153199 Starting Coil Shaft Assembly......... .. ... ... ... ... uve.
153205 Timing Gear Cover Plate Gasket............................
153210-FL. L€ T O
* 153210-FCL L T T
153211 Gear Cover Gasket. . ... inrr it iiiii e
153212 Gear Cover Oil Seal........ ... .ooi i i i i it
153213 Gear Cover Qil Seal Cup. ... oottt it e i i v enens
153214 Timing Gear Plate. ... .o it e et
153216 Magneto Bracket, .. ...oi ittt it i i e
153218 Magneto Bracket Gasket. .. ...ttt it
153219 Magneto Bracket Assembly..... ... ... ... .. ... .. 0 o
153220 Magneto Drive Oil Shaft Seal.. ... ................ ... ....
153221 Magneto Drive Shaft OQilSeal Cup............ ..o ..
153222 Magneto Drive Shaft Oil Seal Washer........................
153223 Order 153369.......... e e e
153224 Magneto Gear Nut Lock. . ........... ... i it
153225 Magneto Gear—Marine Plants. .. ........................ ...
153230 Ol Filler Cap. ..o i i e i it e
153231 Oil Filler Screen. . .. .. ... i i i
153232 OilFiller Cap Stud . .. ... i it it
153233 Magneto Drive Shaft. . ... ..o it iir i
153234 Magneto Drive Shaft Collar, . ...............ciiiian.,
153235 Magneto Drive Shaft Collar. . ...................... ... ...,
153240 Manifold—Exhaust and Intake..............................
153241 Manifold Gasket. . ... . . i e
153242 Manifold Stud. .. ... i e
153246 Exhaust Pipe Flange. ... .. ... ... it
153247 Exhaust Pipe Flange Gasket. ..............cociiiiinnn...
153248 Exhaust Pipe Flange Stud.............. .o iiiiiians.
153251-1 Water Pump Body. . . ...t i
153252 Water Pump Bushing—Front. . .................00viinn....
153253 Water Pump Bushing—Rear.....................i0vivnns.
153256 Groove Pin. ... e e
153258 ¢ T
1532690 Fan Hub. .. ... i e
153262 Fan Hub Pulley. . ... oo r i et e s e et ineee e
153263 Fan Hub Adjusting Collar............. ... iiiiiiiiiin..,
153264 Fan Pulley Lock SCrew . . ...ttt it ineieennens
153265 Fan Pulley Lock Screw Washer ., ., ..............ccvinnn...
153266 Fan Hub Assembly...............c0iiiiiii i
153267 Fan Hub Key. ...t i cie e, .
153268 Bpacer Shim . . ... i e e e
153271 Water Pump Flange Gasket. . ... viiiniiin i
153276 Water Outlet Flange Gasket. .. .......coviiiiiiinrinennnnnn.
153277 Water Pump Stud. ........... .o i i
153280 B PUlley .ottt e e e

* . FCL Engine Parts

When ordering parts give Model and Serial Number of your Plant.

75



KOHLER
Part DESCRIPTION Price
N:umhcr Each

153282 Fan Blade Assembly,........... P e
153283 Fan Belt, .. ... 00t ior it i ittt s
153286 Water Pump Seal. . ... oo i i e e
153290 Governor Assembly. . ... oo i e
153291 Governor Housing. . .. covvit et .
153292 Governor Housing Gasket. . .........c.cviiiii i,
153293 Governor Housing Cover. ... ... i iiininaannenann.
153294 Governor Housing Cover Gasket., .. .. e
153296 Governor Bearing. . .. ..ottt e
153297 Governor Thrust Bearing......cooiiiiee i iiarninrnass
153299 Governor Weight. .. ... .. i i i i e
153300-1 Governor Shifter and Thrust Bearing. . . ............. ... .00
153301 Governor Weight Shaft............ ... . i,
153302 Groove Pin 3/32x14 ........ e
153303 Groove Pin L4xl. . ... ittt e e
153304 Governor Shifter Lever. ... oo v ii i iai i ii i iaiiininaaneaans
153305 Governor Lever Shaft. .. .......o v iiiii i inans
153306 Governor Lever. . ... it i i i e
153306-1 GOVErnOr Lever, ... .ottt it i ittt s
153307 Groove Pin Mx84 . .. oo oeiin i e e
153308 Groove Pin 3/32x3 4. ... v i e
153310 B Per S oW, .ot i v i vs st e m e e
153311 Bumper Serew Spring. . ... ..o i
153312 Lo 1 0 3 F .
153314 Governer Spring Bracket. . ........... .o oo e
153315 Stud Fextd. e e [P
153318 GOVerNOr SPriNE. ..ot ittt i it i n e i e
153319 AdJUSHINE S OrEW . .. ottt i ettt et i e
153320 Adjusting Nut. . ..ot i i e e
153321 GOVErNOr GBAT. . .t v vt vt e n et iecn et it s
153323 Groove Pin JX 8. .ot i e e e
153324 Governor Rod..... .o i
153328 Snap RiINg. .. ... i i e
153332 Cork Packing. ... ...oiv ittt iia e an
153333 Cork Retainer. . ....ooivrunn et iiiae i iaiananan
153334 Order D-1307. ...ttt e it ieia e i
153338 Governor Shaft and Weight Carrier Assembly.................
153352-1 Order 153362-1. ... .t tiie ittt saraiaa e ciae s
153353 Radiator Inlet Manifold............... ... ..o it
153354 Inlet Manifold. . ....... ..ot ii i i e
153357 Outlet Manifold..........oo i i i e e
153358 Radiator HOse. . ... ... ittt citreertin s
153359 Order 153358, ..ottt it it i i e
153360 Rubber Gasket. .. .. .citur it ie i i e
153362-1 Radiator SUPPOTt. . .u et i it et e i e
153363 Radiator and Water Pump Drain Cock,................ ... ...
153364 Order 153809, . ... .ottt inrie vt
153372 Radiator Support Bushing............ .. ... .. . ool
153374 Radiator Steel Washer. . ... it
153380 Governor Switeh. . ..., .. i i e e e
153382 Carburetor Feed Tube. . ... ..o oo
153390 Order 153380, ...t iusteniaariarrnesnrinsaaannarrraaenns
153394-1 Conduit Assemnbly. ... ..o i i e
153395 Flexible Conduit. .. ......0vi i i e
153410-A Choker Assembly, 115 Volt, .. ........ .. .oovi e ian e
153410-B Choker Assembly-—230 Volt........... e e
153411 Choker Manifold. .. ... v e e
153421 1 T - N
153437 Backfire Trap Elbow. ... .. vttt it iiaai e, -
153438 Choker Rod—Long. ... oiiiii i ii i i icae e aaane
153443 FUel PUmMID. . ot iarrae s it taana et e

© 153445 Rocker Arm—INew TyDe. . i i ciianiaeiianaans

When ordering paris give Model and Serial Number of your Plant.
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Part DESCRIPTION Price
Number Each
153446 Body. . i e e e
153447 LK. L e e e e e
153448 .- Link Pin. .. oooviui i e e
153449 Link Pin CHD. .. ooov it
153450 Rocker and Diaphragm Spring Cap..........coooivivinn ...
153451 Top Cover and Valve Seat Assembly......... e e
153452 Bottom Cover. .ottt ettt e e e
153453 Order D370, .. ittt it e e e e
153454 Pull Rod Gasket. ... ittt it et it i it ieeirann,
153455 Order 153456, . .0ttt ittt it e e
153456 Fuel Pump Diaphragm Protector (FC)...... e
153458 Nozzle Assembly. .. ..o i i i i aaa
153460-1 Carburetor Complete. ., ... vinvnenierauns e
‘153463 Idle Regulating Screw. ... oo iir it i
153464 Idle Regulating Screw Spring........ocoivrineitinannn...
153467 B T L B
153468 Choker and Throttle Lever Set Serew. .............covnivnen
153469 Throttle Lever Set Screw, ... irr it ittt iiiiiraiianas
153470 Parker-Kalon Drive Screw...........iiii it
153471 Choker Lever. ... ier it vttt e i e
153473 Choke and Throttle Shutter Retaining Screw. . ...............
153474 Inlet Needle and Seat Assembly.. ... ..o,
153475 Inlet Seat Gasket............ oo, N
153477 Throttle Shaft. . . ... .. i i e
153478 Body Gasket... .. ..ottt i i it e
153479 Float Lever Pin. .. ..o i i e
153480 Needle—Bearing: . ............co v, e
153481 Float. . ...t N
153483 Body—Upper Half. . .. ...... .. ittt iiae i
153485 T2 T
153486-1 Stuffing Box Gland. ... ... ... ... .. i
153487 Body—Lower Half. ... ... ... .. ... ... .. i i i,
153489 Order 158508, ... . i i i e e
153490 Order 153508, ....... PR e
153491 Choke Shaft. . ... . .. ot i i e e
153492 Choker Shutter. ... ... o i i it e e e
153493 Order 153508, . .. .ottt i e e
153494 Float Bow! Vent Screw........................ e
153495 Stuffing Box Nut. ... ... i i i s .
153496 Stuffing Box Packing...... .. ... ... .. . i
153497-1 Order 153508, L. ... e e e
153498 Order 153508, . .. .. i e e e i
153499 Choke Lever Return Spring..................ooviiinn ..
153500 Choke Lever Stop Pifnl....coo v et iae s
153501 Throttle Lever Assembly. ............oi i
153502 Upper Body Assembly. ........ ... ... ... ... . i
153503 Lower Body Assembly. . ........ ... . i
153504 Plug Screw. . ........... . ittt e e
153505 Order 153458, ... it i e i e
153506 Order 153458, . ... ...t iinnnciiian e ‘.
. 153507 Throttle Shutter. ... ... ... it it ..
153508 Needle Valve Complete and Packing Nut.....................
153539 Magneto Ground Wire. .. ... ... .. it it
153541 Impulse Coupling. ... vttt ittt
153542 DrIVE DS, .ot e e e
153543 Order D-3015. ..ot e e
153565 Grease CUD. ... i e i e
153569 Magneto Gear. .. ..ottt e i e e
153581 Water Vent Elbow. . .. ....cooi i i i
153809 Fan Guard. .. .......0 i i i e e
154003 Generator Bracket and Motor Support. .......... o iviviinnns

When ordering parts give Model and Serial Number of your Plant.
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154005 Generator Bearing Cap—Outer........ ... . .. iiiiiiiiiaan,
154006 Generator Bearing Cap—Inner..............................
154020 Generator Fan. . ..o iini it i e s T it
156030-2 Alternator Brush Haolder. . .. ... .. it
156031 Alternator Brush. .. .. .o i it i e i
156032-1 Brush Holder Stud—S8hort. ... ... .0 it ivens '
156032-2 Brush Holder Stud—Medium. . ..........c0iiiiiiiiiriinass
156032-3 Brush Holder Stud—Long. . ... ...t iicarrenriaans
156034 Alternator Brush Holder Bushing. .............. . ... . ovuts
156035 Alternator Brush Stud Nut. . ....... ... i e,
156050-1 E E T P
156050-2 Bl RINE. . ..ottt i ittt e e s
156050-3 SlipRing............... et
156051 Slip Ring Spacer. ... ...ttt iit it
156053 Slip Ring Lock Washer............. ... i iiiiii ity
156054 SlipRingBushing. .........c. i i i e
156055-1 SHp Ring Tube. ... .. i i e i i et e
156055-2 SHp Ring TUbBB. ...t iie e it ia e a s
156055-3 Slip Ring Tube. ..o ii i it ia it i
* 156065-2 Commutator Assembly. ... ..o i i e e
* 156121 Generator Frame. ............. SN
* 156129.1 Exciter Field Coil. ... ... ..ot iiiiirnrianns e
* 156129-2 Exciter Field Coil, . .. .. ... i it e e iaaann
* 156131-1 Alternator Field Coil. .. ... ..ot e it
* 156131-2 Alternator Field Coll. ... ..ot st
1 156137 Exciter Brush Lead. . ... ... oo i
156141 Generator Frame Insulating Bushing.........................
156300-R5-A Remote Control Switch, 115 Volt A.C.............. . oouett
156300-R5-B Remote Control Switch, 115-230 Volt A. C....................
* 156300-R5-A3P | Remote Control Switch, 115 Volt—3 P.A. C..................
* 156300-R5-B3P | Remocte Control Switch, 230 Volt—3 P. A. C...........ouvet
156327 LT 1Y e o
156332 Stationary Back Contact. . ....... ... i
156333 Control Relay Armature. . ... ... i iianan
156341 Alternator Field Fixed Resistance Coil—3.2 Ohm, Three Phase .
156349 Armature Assembly. ... i e e e s
156350 Stationary Contact. . ... ... ... ... . i
156352 Voltage Relay Coil, .. ... .. i i i
156353 Armature Assembly. ... .. ..o e
156450 Battery—32 Volt with Cab]es ...............................
156533 Battery Charging Resistance Coil, 24 Ohm. . .................
* 156538 Exciter Field Resistance Coil—250hm............. .. ... ...
* 156545 Extra Field Resistance—7 Ohm. . ...... ... .o ii i
* 156545-2 Alternate Field Resistance, 1.50hm. ............... v,
* 156548 ABC Resistor, 115-230 Volt B. .. ... ... ... .. oot
* 156548-1 ABCX Resistor, 115 Volt A3P, ,......... e e
* 156548-2 ABCX Resistor, 230 Volt B3P. .. ......... .o,
* 156548-3 Load Resistor, 113 Volt A............... e
156560 Alternator Field Contact—Short Support............oeienn.
156561 Order D-1887 ...ttt i it i s
1 156583 Generator Relay Main Contact Support Assembly.............
1 156584 Generator Relay Main Contact.............. ..o,
i 156588 Generator Relay Main Contact Finger. ..........c0vieenan..
156725-A Order 188682, it ittt st tiannr it ranaaaaeas
156726 Thermostat Contact Spring....... ... it inriinnes
156801 Plant Base, . .v v vr e iiie e e e e
* 157802-A Armature Complete, 115 Volt, 1 Phase. .. ..............v0vu0n
* 157802-A Armature Rewinding, 115 Volt, 1 Phase. .. ........... e
* 157802-B Armature Complete, 115-230 Volt, L Phase. . ...........ovvnn.
157802-B Armature Rewinding, 115-230 Volt, L Phase. . ................
* 157802-A-3P Armature Complete, 115 Volt, 3 Phase, ......................
* —5 KVA Parts Only.

{1 — 10 KVA Parts Only.

When ordering parts give Model and Serial Number ‘of your Plant.
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* 157802-A-3P Armature Rewinding, 115 Volt, 3 Phase. .......... .. .. .. ... .
* 157802-B-3P Armature Complete, 230 Volt, 3 Phase. . ....................
* 157802-B-3P Armature Rewinding, 230 Voit, 3Phase............ .. .......
157816 Generator End Cover - LOWer. . o vvivinninnnn ..
157816-1 Generator Cover - Upper............oi0. e e e
* 157825 Generator End Bracket. .. ....... oo L
157832 Exciter Brush Holder Stud. . .. ..o oo L,
157840 Generator Support Bracket. .. ...
157852 Slip Ring Clamping Washer............ccoieviiiiiii ...
157870 Oval Head Counter-sunk Screw. . ...... ... oo, ...
* 157885 Generator Shaft. .. ........ . ... i
* 157886 Generator Shaft Thrust Ring. ... .......... oL,
* 158550-A7 Auytomatic Switch Complete, 115 Volt Single Phase......... ...
* 158550-A-3P7 | Automatic Switch Complete, 115 Volt 3 Phase.,...,..........
* 158550-B7 Automatic Switch Complete, 115-230 Volt, Single Phase. .
* 158550-B-3P7 | Automatic Switch Complete, 230 Volt 3 Phase............. .
158554 Load Relay Coil, B3P, ... .. ... i et
* 158650 Contact FInger, . ..oy e i e
* 158651 Contact Finger Spring. . . ... .. vt .
* 158653 Armature Lever Assembly. .. ... ... 0o )
158655 Movable Contact Assembly, .............. ..o iiiiinein..
158657 Contact FIngers. .. ..o i e e
* 158658 Generator Relay Codl. . ...... ... oo i
* 158658-1 Order 158658-2. .. ... .o i e s
158658-2 Generator Relay Coil. ...... ... ... .. .. i
158661-1 Laminated Core Assembly.......... .. ... ... . . . iiiinan.
158665 Molded Base.........oui ittt i e e
158666 Terminal Plate.. ... ... ... i e e
158667 Contact Plate, . .. .. .ot e e s
158670-1 Contact Fimger. .o r v e e r e it it ee i et e e
158671 Contact Finger Spring. . ... ... o i i it e
158672-1 Stationary Contact Plate. . ........ ... .o it
1586732 Armature Lever Assembly...... ... o oo i
158675 Contact Stud. ... ... ... . e e
158677 Order 5814 . . ..ttt e e e e e
158682 Cranking Relay Coil.......... ... .. . . it
158684 Order 5874-1.........ccv vt I
158688 Toggle Switch....... ... .. e e
158692 MainRelay Coil. . .......... oo i
158696 Resistor—28 Ohm. ... ... 0 i i e i e
158698 Hexagon Nut. ... ... ... i i
161925 Field Resistance Coil - 16 Ohm..................... ... ...,
162103 P 1T .
¥ 165361-1 Alternator Field Coil....... ..o oo i e an.
I 165361-2 Alternator Field Coil. ... ..ot e
T 165366-1 Exciter Field Coil. .. .....covvvn i oas T
1 165366-2 Exciter Field Coil. .. ... ... .o i
I 165385 Field Lamination Block (Alternator).........................
1 165386 Field Lamination Block (Exciter)............................
T 165390 Commutator Assembly............ ... o
~167001-10 Engine Assembly 34x4, ... .. ... ... e
167002 Plant Base.......... ..o iiininanan e
167015-2 Gasket Set, ..\t e e
167021 Connecting Rod Complete, . .. ...... ... .. . oiviiiiiain. .
167022 Connecting Rod Shim.,............... ... i,
167023 Connecting Red Bearing. .. ................... R
167024 Piston—Semi-finished. . ............... .. .. ... e
167025 Piston—State Size, Standard to .030......... ... ... . ... . ...
167026 Piston Pin—State Size .003 to 010, ., .. ... ... ... . ... . ...
167027 Compression Ring—State Size .010to .040..... ... ..., ... ...
167028 Qil Control Ring—State Size .010t0 .040.....................
167030 Cylinder Head. ............ 0 oiiiiniin i i n.

— 5 KVA Parts Only.
I— 10 KVA Parts Only.

When ordering parts give Model and Serial Number of your Plant.
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167030-G Cylinder Head. . ... ... it
167031 Cylinder Head Gasket. ................ e
167032 Cylinder Head Cap Screw. .. .. .ottt iaiarieiannas
167033 Cylinder Fead Cap Screw......... e
167035 Cylinder Head Cap SCrew. . ... .oviii it ineaenarianne '
167040 Order 153037, ... ., ittt ittt itaeaanciniaanaaras .
167041 Crankcase Stud. . .. ... .o e
167050-1 Crankcase Assembly (FC). ..., oo
167051 Crankcase Assembly with Guides and Bearings Reamed........
167052 Main Bearing Cap—Front............ciuniiiirierinninnnn.
167053 Main Bearing Cap—Center. ... ....oviiiii i iinreriinens
167054 Main Bearing Cap—Rear. ........0oviiiiiiiiiariiiianan
167055 Main Bearing Dowel. ... ... ..o ittt ariiiannnns
167056 Order K-75-3. ... it i e i i i i e
167057 Expansion Plug. . ... ..o i
167058 Expansion PIug. .......... i iirriiiansninn e
167059 Distributor Shaft Bushing. ............ ... ... oo
167060 Cup Plug (Distributor Hole) .......... N
167061 Fuel pump cover FC). . . iiiiiinir it irianerinnnanns
167070 Intake Valve. .. ... ... .. i i i et
167071 Exhaust Valve.,..,......... @ e e
167071-1 Exhaust Valve, . ... . 000 iiriiie i iaiaeaeas
167072 Valve Guide, . ...t i e e
167073 Valve Bpring. .. oo i i e e s
167074 Valve Spring Retainer. . ........ociiiiiinii it iaraaas
167075 Valve Spring Taper. . ......vveinrinnnnnrnans Per Pair .....
167076 Order 151181, ... ... i ittt ien ittt rsarnrriaraanannns
167081 Main Bearing Bushing—Front. . ........ ... .. ... . ... ...
167082 Main Bearing Bushing—Center, . .. ... ..., ... .. ... ...
167083 Main Bearing Bushing—Rear.,........ ... ... oot
167084 Main Bearing Shim—Front. .. ... oiv v ir it ianar i nrnens
167085 Main Bearing Shim—Center. . ........... ... ... ..ot
167086 Main Bearing Shim—Rear................. e e
167087 Crankshaft Gear. ................. e e e e e
167088 Crankshaft Qil Thrower—Front..................c.ciiiiian.
167089 Dowel Pin—Shaft to Flywheel, . .............. . ... ...
167040 DIV e GO BW ., L ottt r sttt
167091 Order 153090, ... iiv it iiira i eanrserraa i
167092 Dowel Pin........ ... it iae it iiaariaiaaes
167093 Main Bea-ing Closure Plate. ..., N
167100 Camshalt. ... .. ... i i i i i i i s
1671M1 Camshaft Bushing—Front. .. ........ . ...t iiiriiirian.
167102 Camshaft Bushing—Center................. ... ... .. ...
167103 Camshaft Bushing—Rear .................c0 0 iiiviiiinn.n.
167104 Camshaft Gear..,.......... e
167125 Water Pump Assembly.......... ... . i i e
167129 Order 167159, .. ... i i e s
167131 Water Pump Thrust Washer Assem*y.. ... ......0ivvnnna.
167132 Water Pump Vane, ... .. oot v eiiiiiiarnranrnas
167150 Water Pump Thrust Washer...................... ... 0.
167151 Order 153286, ... ... ... it feeeaaaas Ve
167159 Water Pump Shaft (FC). ... ... oot vanre e
167170 0Qil Pump Complete with Screen and BaPﬂe ............
167171 Oil Pump less Screenand Baffle. . .................. ..
167172 OilPumpBody. .. ......... R
167175 Oil Pump Gear Driver, . oo it v i nrtrranrs e
167176 Oil Pump Gear DRiver. . ... ie it i venas
167177 Oil Pump Shaft—Idler. ........... . ... ... ...
167178 Drive Shaft - FC. . ... ... it e rnennnaes .
167179 Oil Pump Drive—Gear, ... v v vaer i ctaer e niaerrears
167181 OnAD RINE. .. .. it i i i e e e e
167195 Pipe Coupling—Standard J4”...................... .0 uuu.

When ordering parts give Model and Serial Number of your Plant.
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167196 Pipe Nipple Jax2”, ... .. . . .. e
167205 Qil Level Gauge.............. ... iveiiiieiiiinii .
167207 Oil Gauge Bushing. ...............0coieiiioaeeiii .,
167208 Relief Valve Adjusting Screw. . .......ccvovemriiiean...,
167209 OQil Relief Valve Ball.................... P
167210 Qil Relief Valve Spring........ ... ..0uveerarronrinananan..,
167217 Bl OW. o e e
167270 Gear CoVer. « .. i e
167276 Breather Cap. ..o iy e,
167277 Dowel PIn. . ..ov i i e ar i
167330 Order 153362-1. ... ... et
167350-3 Radiator Assembly ........ .. . ... . e
167520 Generator Fan. . ..., o i iariians e
[ 168002 Plant Base. .. i e e e
168503 Armature Shaft. ... ... . i e e
168505 _Generator Shaft Thrust Ring...............................
168530-A-3P Armature 115 Volt, 3 Phase.......................... e
168530-A-3P Armature Rewinding 115 Volt, 3 Phase.,................00. ...
168530-AB-1P | Armature 115/230 Volt, LPhase................. ... ccccon..
} 168530-B3P Armature 230 Volt, 3 Phase.............. .. ... i iiirrnnn
168530-B3P Armature Rewinding 230 Volt, 3 Phase,......................
168601 Generator Frame, . ... . i i i e e
I 168650-B-7 Automatic Switch 115/230 Volt, Single Phase, . ...............
1 168650-A-3P-7 | Automatic Switch 115 Volt, 3 Phase. ........................
1 168650-B-3P-7 | Automatic Switch 230 Volt, 3 Phase .........................
168676 [0 e L 5 3
168678 Main Relay Coxl 948-5. .. i i, e
168679 Generator Relay Coil, ., ..... ... . i i i i
1 168685 Armature Lever with Brackets Only ........... e
1 168690 Contact Finger Spring. . .. ... ..ot
T 168693 Order 158655, . .. ittt it e e e
1 168710 Order 161925, . . ..........co0ivvenn T e RN
1 168712 ABC Resistor 120/240 Volt. .. .. e e e e
1 168713 Auxiliary Load Resistance. .. ......... ... .. ... . ciiiuinn
1 168714 ABC Resistor 240 Volt, . . ....... ... oo i
168818 Metering R

I — 10 KVA Parts Only.

When ordering parts give Model and Serial Number of your Plant.

81








