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FOREWORD

Good operation and a planned maintenance program as outlined in this manual are vital in
obtaining maximum engine performance and long engine life. The instructions on the following
pages have been written with this in mind, to give the operator a better understanding of the
various problems which may arise, and the mannerin which these problems can best be solved
or avoided.

The operatoriscautioned against the use of any parts, other than genuine Wis-Con Total Power
parts, for replacement or repair. These parts have been engineered and tested for their
particular job, and the use of any other parts may resultin unsatisfactory performance and short
engine life. Wis-Con Total Power distributors and dealers, because of their close factory
relations, can render the best and most efficient service.

THE LIFE OF YOUR ENGINE DEPENDS ON THE CARE IT RECEIVES.

The MODEL, SPECIFICATION and SERIAL NUMBER of your engine must be given when
ordering parts. The MODEL and SPECIFICATION number are on the name plate. The SERIAL
NUMBER is stamped either on the crankcase or the engine’s identification tag.

Copy the MODEL, SPECIFICATION and SERIAL NUMBER in the spaces provided below so
that it will be available when ordering parts.

MODEL SPECIFICATION

i \

SERIAL NUMBER

To insure prompt and accurate service, the following information must also be given:
1. State EXACTLY the quantity of each part and part number.
2. State definitely whether parts are to be shipped by express, freight or parcel post.

3. State the exact mailing address.




IMPORTANT

READ THESE INSTRUCTIONS CAREFULLY

All points of operation and maintenance have been covered as carefully as possible, butif further
information is required, send inquiries to the factory for prompt attention.

When writing to the factory, ALWAYS GIVE THE MODEL, SPECIFICATION AND SERIAL
NUMBER of the engine referred to.

Starting and Operating New Engines

Careful breaking-in of a new engine will greatly increaseits life and resultin troublefree operation.
A factory test is not sufficient to establish the polished bearing surfaces, which are so necessary
to the proper performance and long life of an engine. These can only be obtained by running a
new engine carefully and under reduced loads for a short time.

*Be sure the engine is filled to the proper level with a good quality engine oil.

For proper procedures to follow when breaking-in a new engine, see ‘Testing Rebuilt Engine'.
The various bearing surfaces in anew engine have notbeen glazed, as they will be with continued
operation, and it is in this period of “running in” that special care must be exercised, otherwise

the highly desired glaze will never be obtained. A new bearing surface that has once been
damaged by carelessness will be ruined forever.



IMPORTANT SAFETY NOTICE

Proper repair is important to the safe and reliable operation of an engine. This Repair Manual
outlines basic recommended procedures, some of which require special tools, devices or work
methods.

Improper repair procedures can be dangerous and could result in injury or death.

READ AND UNDERSTAND ALL SAFETY PRECAUTIONS AND
WARNINGS BEFORE PERFORMING REPAIRS ON THIS ENGINE

Warning labels have also been put on the engines to provide instructions and identify specific
hazards which, if not heeded, could cause bodily injury or death to you or other persons. These
labels identify hazards which may not be apparent to a trained mechanic. There are many
potential hazards for an untrained mechanic and there is no way to label the engine against all
such hazards. These warnings in the Repair Manual and on the engine are identified by this
symbol:

/A WARNING

Operations that may result only in engine damage are identified in the Repair Manual by this

™ ACAUTION

Wis-Con Total Power cannot anticipate every possible circumstance that might involve a
potential hazard; therefore, the warnings in this manual are not allinclusive. If a procedure,
tool, device or work method not specifically recommended by Wis-Con Total Power, Industrial
Product Division is used, you must satisfy yourselfthat it is safe for you and others. You should
also ensure that the engine will not be damaged or made unsafe by the procedures you choose.

IMPORTANT: The information, specifications and illustrations in this manual are based
on information that was available at the time it was published. The specifications,
torques, pressures of operation, measurements, adjustments, illustrations and other

items can change atany time. These changes can affect the service given to the product.
Get the complete and most current information before starting any job. For parts,
service, or information, contact Wis-Con Total Power, Memphis, Tennessee.
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/A WARNING

Most sub-systems used in conjunction with Wis-Con Total Power industrial engines including
(but not limited to) radiators, hoses, fans, fuel tanks, fuel lines orother fuel system components,
batteries, electrical connections or other electrical components, clutches, transmissions,
hydraulic pumps and generators, are not supplied by Wis-Con Total Power. These items are
provided by the manufacturer of the end item in which the engine is used.

Some of the dangers associated with servicing such items are generally mentioned in this
manual; however, the appropriate handbooks and safety instructions provided by the manufac-
turer of the end item should always be consulted prior to the undertaking of any work on sub-
systems attached to the engine, to avoid any hazards inherent to these sub-systems.

/A WARNING

Read and observe all individual safety warnings as you use this manuatl to operate, service or
repair your engine.

Always exercise caution whenever working with an engine or any associated system.

Injuries may be caused by lack of care when working with, or near, moving parts, hot parts,
pressurized systems, electrical equipment, or fuel systems.

Always wear eye and hearing protection when working on or near engines.

Improper attire such as loose clothing, ties, rings, soft shoes orbare feet could be hazardous and
should be avoided when servicing engines.

Use or service of the engine (including the use of modified parts or materials) not in accordance
with manufacturer's specifications could damage your engine or cause personal injury.

.
/A WARNING

Some equipment and materials used in the overhaul or maintenance of an engine such as
machine tools, electrical equipment, compressed air, solvents, gasoline or other fuels may be
dangerous and can cause injury. Always observe safety precautions.

iii



CONTENTS

Accessories - Service Instructions 35
Fuel Pump
Carburetor
Magneto
AdJUSUNENLS .....coonvrrcanreririrretnsneresesneserssessesssssssssessnsnisssnnes 9
CATDUTELOT ....c.cveveericssvecnscrnssesssssnassseasscssesssssessasnssesnsnnsnns 9
Clutch Adjustment ................... cerrererestennaaasetsaanesene 9
Clutch Reduction Adjustment ...........coocecrceurnerencineaenene 10
Distributor - Breaker Point........ccccoeeecureeinccnnruerecsnnnanns 10
Govemnor Adjustment................. .11
Magneto - Breaker Point ..........ccoceeeveecrcnnnecececnnircsnnnns 11
Valve Tappet 12
Before Starting ENgine «.......coceeveeevcrnnrecccrninnserenreeeeseesennans 5
Belt Driven ANemMalor ..........coueemviiecccrnncnniccinseseesesnssennns 19
Charging SYSIemM ...ttt ene 5
CIULCR ..ttt ettt et s s ene s 9
Clutch REGUCHON ...oueeirecreceneecietreeseeteneee s sannaeeeterans 10
COOLINE vttt sttt 5
Disassembly and Reassembly - Safety Notice .................... 23
ACCESSOTIES ....ouivenirieecressesreie e sreenessessssesssssesantanss 23
AIT CleANET ...ttt e 23
Air Shrouding.......cceevecveienrreericresiernrrerennessesseeseseseesenens 24
Camshaft Gear ..........ccomiuiriiericnesesiessmeees e resssssienns 27
Camshaft and Valve Tappets .....ccocoovvmemecrncrnrenrenenan, 33
Connecting Rods and Pistons.............cc........ e 29
Control Panel ........ccoeeemrinieinieeeenresineeiesvererevee s 23
Cylinder BIOCKS ...cccvvureieriecerecreeeeree et 31
Cylinder Heads
Distributor and Accessory Drive ..........ccccevecicnnnnen. 25
End Play ..o, 33
Engine Support and Oil Pan........ccccocevvvvninrronnnnne.. 28
Flywheel ..ot 24
Flywheel AIternator ............cocccoeeennrenennneereerrevennes 26
Fuel Pump .....coconreee. ettt 25
Gear COVET ..ottt et 27
Gear Train ..ot 28
GOVETNOT ...ttt es et 26
Idler Gear and Shaft ........ccccoveeveneivieeciricrccrecee, 27
Main Bearing Plate and Crankshaft .........cccoeeeevrnnn... 32
Manifold and Carburetor...........ccoccoevieveniricnneenrenee. 25
Ol FIET ..t 24
Ol PUMP ..o, 28
Outboard, 3rd Main Bearing .............cccccoovveecevrsrennn, 27
Piston RINGS ..ot 30
Shell BEaTiNgS ......c.ccveenrrrreereceieteteve oot 29
Starting MOtOT ......c.oviiieieeeeece e 24
Tool ReqQuirements .............ccc.ooveeeeeuinneecomeeeeeesee e 23
Valves and Seat INSerts .............cceevereeenrneneensesensenennnne. 31
Valve Springs - Rotators-Guide ..........ccocecucueurnn..... 31,32
Electrical EQUIPMENL «......ccvucrirerrieriercsesceeniseeeseessensinans 15
Flywheel Alternator ..........cocoooovveeveceeicccecvere e 15
WirNg Circuil .ot 16
Wiring Diagrams.........coooceveeiiiineeiieeecee 16, 20
Flywheel Alternator - Service Procedure .............cooo.on....... 16

ReCtfier TeSIS «ooeceeiveeiicaeecec et 18

Regulator Tests 17
Static Tests ....ccrereenenens 18
Stator Tests....occovvvervrvrrueirennns 18
Trouble ShOOUNE ........ocovvevrirminiritisrinctscsasisaeneenene 16
Fuel
General Information and Design ......... . 5
Governor — Operation .........

HOTSEPOWET ...ttt st sessssscsnnes
Illustration of Engine

Lubrication System — Description
Lubrication System — Ilustration

Maintenance Schedule. ..................
Maintenance.........coceeeeveevevecrnnens
AIT CIEANETS ......cvneirniniieentiiesceeesiesermeessssessssserasssssnsasnns
Breather SYSIem .......coiiiiiinieiriicreeisinnnennseressesererssesnes 8
Crankcase Ol ......c.ooviiviiviiiirneecertneeesers e ssseesenns 8
Fuel Fiter ...ttt 8
Ignition DIStrbulor ..........coccvvivinieininciieere e 8
Keep Engine Clean .....o.ccvecnnicinieiccneenceeeinneesessenn 9
O FIRET oot 8
PCV Syslem ..o
Pre-Cleaner ...
Spark PIUgS ....ccccovevimmeenieiinniiririeenn,
Starting Motor
Ol - Grade of ..ot
O] PrESSUIC ....oerieieicirtencenicsreeen et ve et s 5
ROLELON ..ottt 5
Safety Precautions ..........c.ccceiirnecrerensnecerse e 2
Solid State Ignition Distributors ............ccoooecvvevieeeeveeenen. 8,43
SPECIfICAONS ..ottt e en e 2
Starting Procedure ...........ccoocoeciiiiciic et 6
Stopping ENGINe ......cccccoireeininiiiiiiiee e 7
Storage of Engine for Winter..........cocecevevveverrciecnverrcenee. 34
Temperature Safety SWitCh.....ccocovecieviiiceeeececereee 20
Testing Rebuilt Engine ..c..co..cveeenveiivisciece e 34
TIMINg ot
Distributor Timing
Firing Order ...t
Magneto Timing......coceveeieieriiceieccece e
Timing ChecK ....c.cccoevimmiiiirnicrcieesceeee s ereeeses s
Torque Specification, Std. hardware ..................cccccceeuenn 42
Troubles - Causes and Remedies ...............ccovveeerererevenenne. 20
Backfiring Through Carburetor ............cccoocccovevveenne... 22
COMPIESSION ..ovvvvovvereemsesesoeessseeeeseesesesseemeesessesseeseesresoees 21
Fuel MIXIUIe ..ot 21
[ZNIHON .o e e 21
Ignition Spark........c.cocveeieimeneenereeee e 22
KNOCKING w.vovvcviiien ittt 22
MISSING ..ooviiciccectc et s e 21
OVEThEAUNG ....cvvvierieeneeieteret ettt 22
Starting Difficulties............cccooiiimmrnnnriiceeeeeee. 21
SIOPS oot 21
Surging or Galloping........cceeerveevimeerneerieerreseeeeee e 22
Warm-Up Period.............oveieiiiiiiiiceeeee e seeesan 6



SPECIFICATIONS

MODEL W4-1770
1= o1 (- T U VPR U RPN 3.25inch
SUOKE ...ttt 3.25inch
Piston Displacement  -cu.in. ..........c.... 107.7

“CU. CM. e 1765.2
Horsepower - 1400R.P.M. ... 18.2
1600 RPM. ... 213
1800 RPM. ..o 24.2
2000 RP.M. ....oonvrvveane 271
2200 RPM. ..o 29.6
2400RPM. ...ccccienn. 32.0
2600 RPM. ..o 33.6
2800 RPM. ..ccoeviiene 346
3000R.PM. ..o, 35.0

Engine rated performance is documented to
Engine Test Code - SAE J1349.

Continuous duty operation is recommended at 80% of horsepower
shown.

Horsepower specified in the accompanying chart is for an atmo-
spheric temperature of 77% Fahrenheit and at a Barometric pressure
of 29.52 inches of mercury.

For each inch lower the Barometric pressure drops, there will be aloss
in horsepower of 3 1/2%.

For each 10° temperature rise there will be a reduction in horsepower
of 1%.

For each 1000 ft. altitude above sea level there will be a reduction in
horsepower of 3 1/2%.

The friction in new engines cannot be reduced to the ultimate
minimum during the regular block test, but engines are guaranteed to
develop at least 85 percent of maximum power when shipped from the
factory. The power will increase as friction is reduced during the first
few days of operation. The engine will develop at least 95% of
maximum horsepower when friction is reduced to a minimum.

SAFETY PRECAUTIONS

Careless use ofthe engine causes a high percentge of accidents. Avoid serious injury by being alert, use common sense and be safety
minded. Observe the following pecautions and carefully enforce them when operating your Wisconsin Engine. Read operating
intructions thoroughly - Know how to stop the engine in case of emergency.

A This symbol indicates important safety messages throughout this Repair Manual -Read Them Carefully.

= Engine should be operated only by qualified persons.

» Do not operate engine in a closed building unless the exhaust is
piped outside. This exhaust contains carbon monoxide, a posionous,
odorless and invisible gas, which if breathed can cause serious illness
and possible death.

« Keep exhaust connection tight and components in good condition;
noise from a faulty echaust system can also be harmful.

» Exhaust system parts get very hot - avoid touching these parts until
the engine has stopped and has sufficiently cooled off.

» Neverrefuel ahot or running engine. Do notsmoke while filling fuel
tank or servicing fuel system.

« -Always refuel slowly to avoid spillage.

« Make sure all fuel lines and connections are tight and in good
condition.

» Handlebatteries carefully; battery acid will bum skin and can cause
blindess if it contacts the eyes.

+ Avoid sparks near battery. Gas Given off by battery is explosive.

« Keep engine and surrounding area clean and clear of trash.

» When starting engine maintain a safe distance from moving parts of
equipment. Be sure all rotating parts are secure and in good condition.

« Do not start engine with clutch engaged.

» Never run engine with governor linkage disconnected, or operate at
speeds in excess of 3000 R.P.M. load.

+ Never make adjustments on machinery while it is connected to the
engine, without first disconnecting the ignition cables from the spark
plugs. Tuming the machinery over by hand during adjusting or
cleaning might start the engine and machinery with it, causing serious
injury to the operator.

+ Neverrun engine while safety switches are disconnected, or protec-
tive screening is removed from unit.

» Do not leave engine running while lubricating, making adjustments
or tepairs unless specifically recommended.

« Never leave engine unattended while it is running.
+ Keep hands, feet and clothing away from all moving parts.

+ Mount a fire extinguisher close to the engine. Maintain extinguisher
properly and be familiar with its use.

« Precaution is the best insurance against accidents.
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GENERAL INFORMATION and DESIGN

Wisconsin engines are of the four cycle type, in which each
of the four operations of suction, compression, xpansion
and exhaustrequires a complete stroke. This gives one power
stroke per cylinder for each two revolutions of the crankshaft.

COOLING

Cooling is accomplished by a flow of air, circulated over the
cylinders and heads of the engine, by a combination fan-fly-
wheel encased in a sheet metal shroud. The air is divided and
directed by ducts and baffle plates to insure uniform cooling of
all parts.

Never operate an engine with any part of the
shrouding removed—this will retard air cooling.

Keep the cylinder and head fins free from dirt and
chaff. Improper circulation ofcooling air will cause
engine to overheat.

CARBURETOR

The proper combustible mixture of gasoline and air is fur-
nished by a balanced carburetor, witha fixed main metering jet,
that provides correct fuel to air ratios for all speeds and loads.

IGNITION SYSTEM

The spark for ignition of the fuel mixture is directed from the
coil to the spark plugs, at the proper time, by Battery ignition
(12 volt) Distributor.

Magneto ignition can be furnished in place of distributor,
when specified. The high tension magneto used, is fitted with
an impulse coupling that provides a powerful spark for easy
starting.

CHARGING SYSTEM

Engines can be equipped with a 10 amp, 25 amp, or 30 amp
flywheel alternator system or a 37 amp belt driven alternator.

LUBRICATION SYSTEM, Fig. 2

A gear type pump supplies oil to four nozzles which direct oil
streams against fins on the connecting rod caps. Part of the oil
enters therod bearing through holes inthe rods, and the balance
of the oil forms a spray or mist which lubricates the cylinder
walls and other internal parts of the engine. An external oil line
from the oil header tube in the crankcase lubricates the gover-
nor and gear train.

OIL PRESSURE

At engine operating temperature the oil pressure will be about
4 10 5 pounds per square inch. Due to this low pressure system
an Oil Pressure Gauge is not fumished as standard equipment
but is optionally available, along with Low Oil Pressure and
High Temperature Shut-off Switches. When engine is cold the
oil pressure will be higher than 4 to S pounds. Under this
condition, arelief valve in the oil pump limits the pressure to
a maximum of 15 p.s.i.

GOVERNOR

A governor of the centrifugal flyweight type maintains the
engine speed by varying the throttle opening to suit the load
imposed upon the engine. These engines are equipped with
either a fixed speed govemor, a variable speed controlto
regulate the governed speed of the engine, or an /d/e control.

ROTATION

The rotation of the crankshaft is clockwise when viewing the
flywheel or cranking end of the engine. This gives counter-
clockwise rotation when viewing the power take-off end of the
crankshaft. The flywheel end of the engine is designated the front
end, and the power take-off end, the rear end of the engine.

BEFORE STARTING ENGINE
1. FUEL

Fill fuel tank with a reputable well known brand of Regular
Grade gasoline. Leaded gasoline is preferred with an *Anti-
knock Index of 87 minimum. Unleaded regular gasoline may be
used, although shorter valve life may be experienced.
Note: *minimum Motor octane number must be 82.
Caution: Refucl slowly to avoid spillage. Do not smoke
when filling tank.
Be sure that vent hole in fuel tank cap is clean and frec of any
obstruction.

2. LUBRICATION

Fill crankcase base with the proper grade of engine oil as
specified in "Grade Of Oil” chart. Fill through the oil filler tube
opening to the level indicated by the Full Mark on Dipstick.
Approximately 3 1/2 quarts are required in a new enginc — 4
quarts with oil and filter change.

IMPORTANT

Do Not overfill crankcase. Do Not allow oil level to go below
Add mark on dip stick.

GRADE OF OIL

SEASON OR TEMPERATURE GRADE OF OIL

Spring, Summer or Fall

+ 120°F 10 + 40°F SAE 30
Winter

+ 40°F to + 15°F SAE 20-20w

+ 15°F to O°F SAE 10W

Below Zero SAE 5W.20

Use Oils classified as Service SE, SF, SG or CC

New engine 4 Qts.

Crankcase

i d fil
Capacity Oil and filter change 4 Qts.

Less — filter or filter chonge 3% Qrs.

If engine is used at near maximum performance, it is recom-
mended that a single-viscosity oil of SE Quality be used; either
grade SAE 30 or SAE 10W.
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Proven synthetic oils give superior service in air
cooled gasoline engines and can be used, but the
recommended oil change interval remains at 100
hours.

With reference to Fig. 3 and Fig. 4, fill clutch and
gear reduction units to the height of the oil level
plug opening — Use same grade oil as used in
engine crankcase., Add sufficient oil between
changes to keep oil up to the level plug opening.

Change Qil In Clutch and Reduction Units at
least every 500 hours of operation.

STARTING

Cavution: Maintain a safe distance from moving
parts of equipment. Know how to stop the
engine quickly in case of emergency.

Coution: Do not operate engine in a closed

building unless it is properly ventilated.

STARTING PROCEDURE, Fig. 5

1. Check crankcase oil level and gasoline supply.
Open fuel shut-off valve in fuel strainer or tank.

{J

Disengage clutch, if furnished.

Pull variable speed control ‘T’ handle out about
half-way and lock in place. With a two speed con-
trol, start in full load position — idle after engine
starts.

w
.

M1-1185
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Fig. 5, CONTROL PANELS

4. Close choke by pulling choke button to extreme
out position.

S. Pull out ignition switch button, tag reads ‘To
Stop Push In’.

6. Depress starter switch to start engine.
IMPORTANT

Do not crank engine for more then 30 seconds at
atime if engine fails to start, wait about 2 minutes
between cranking periods to prevent starter from
over-heating.

7. After engine starts, push choke button in gradually
as required for smooth running. Choke must be com-
pletely open (button in) when engine is warmedup.

If flooding should occur, open choke fully by pushing
choke button in and continue cranking. Less choking
is necessary in warm weather or when engine is warm,
than when cold.

WARM-UP

After engine starts, allow it to warm up a few minutes
before applying load. Do not race or gun engine to
hurry WARM-UP. The proper oil film on various sur-
faces of the pistons, cylinders, bearings, etc., cannot
be established until the oil has warmed up and become
sufficiently fluid.

Caution: Racing an engine by disconnecting the
governor, or by doing anything to interfere with
the governor controlled engine speed, is extremely
dangerous.

The governor is provided as a means for controlling
the engine speed to suit the load applied, and also as
a safety measure to guard against excessive speeds,
which not only overstrain all working parts, but which
might cause wrecking of the engine and possible in-
jury to bystanders.




TO STOP ENGINE

Depress ignition switch button, tag reads ‘To Stop
Push In’.

If engine has been running hard and is hot, do not
stop it abruptly from full load. Cool the engine by
removing the load and allowing the engine to run idle
(1000 to 1200 R.P.M.), for 3 to 5 minutes.

Magneto ignition engines have a lever type stop switch
on the side of the magneto. On these, to stop engine,
depress lever and hold down until engine stops.

MAINTENANCE
AIR CLEANERS

The air cleaner is an essential accessory, filtering
the air entering the carburetor and preventingabrasive
dirt from entering the engine and wearing out valves
and piston rings in a very short time.

The air cleaner must be serviced frequently, depend-
ing on the dust conditions in which the engine is
operated. Check hose connections for leaks or breaks
and replace all broken or damaged hose clamps.

Excessive smoke orloss of power are good indications
that the air cleaner requires attention.

OIL BATH AIR CLEANER Fig. 6

Service Daily; or twice a day if engine is operating
in very dusty conditions. Once each week; in com-
paratively clean conditions.

Remove oil cup from bottom of air cleaner and clean
thoroughly. Add the same grade of oil, as used in the
engine crankcase, to the Level Line indicated on the
oil cup.

COLLECTOR TYPE
PRE-CLEANER

OiL BATH
AIR CLEANER

-

HOSE CONNECTIONS

OtL CuP

OIL LEVEL

Fig. 6 OIL BATH AIR CLEANER

DUST
UNLOADER

Fig. 7DRY TYPE AIR CLEANER

IMPORTANT

Operating the engine under dusty conditions without
oil in the air cleaner or with dirty oil, may wear out
cylinders, pistons, rings and bearings in just a few
days time.

Once o Year; or oftener if conditions are severe, the
air cleaner should be removed from the engine and the
element, which is not removable, should be washed
in a solvent to clean out accumulated dust and dirt.

DRY TYPE AIR CLEANER, Fig. 7

Service Daily; squeeze rubber dust unloader once or
twice a day to check for possible obstruction. If
engine is operating in very dusty conditions, remove
cartridge and shake out the accumulated dirt (do not
tap or strike element — it may become damaged). Wipe
out dirt from inside cover and bowl, after removing
baffle and dumping out dust.

Once Each Week; The filtering cartridge should be
taken out and rinsed under a faucet with cold water,
then wash by repeated dippings for several minutes
in a solution of lukewarm water and a mild, Non-
sudsing detergent. Rinse in cold water from the inside
out, and allow to dry over-night before re-installing.
In cold weather, protect element from freezinguntil dry.

Do Not Use Gasoline, Kerosene or Solvent For Clean-
ing — Do Not Qil Element.

After ten washings or one year of service, replace
cartridge. New cartridges are available at all Wis-
consin Distributors and Service Centers.

PRE-CLEANER

The optionally furnished collector type pre-cleaner,
mounted to the top of the air cleaner as illustrated in
Fig. 7, removes the larger dirt and dust particles be-
fore the air reaches the main air cleaner.

Clean bowl regularly of accumulated dust and dirt. Do
not put oil or water in pre-cleaner, this must be kept dry.
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BREATHER SYSTEM

The crankcase is ventilated thru a breather cap
mounted to the top of the oil filler tube, as illustrated
in Fig. 2. At every oil change, it is recommended that
the cap be cleaned by washing in kerosene.

PCV SYSTEM, Fig. 8

If engine is optionally equipped with a positive crank-
case ventilation (PCV) system: Every 50 Hours; wash
air intake filter element in a solution of hot water and
non-sudsing detergent.

Service Filter Daily, if engine is operating in extreme
dust and dirty conditions.

Every 500 Hours; clean PCV valve with carburetor
solvent or lacquer thinner.

Indications of Dirty or Faulty PCV valve are:

1. Excessive slug in or around engine.

2. Excessive smoke from crankcase Filter.

3. Excessive crankcase vacuum (over 2” H,0).
4

Poor or rough idling.

CRANKCASE OIL

Check Oil Level Every 8 Hours. One quart of oil is
required to raise the oil level from Add to Full mark
on dipstick.

Change 0il Every 100 Hours under normal operating
conditions. In extreme dusty and extensive idling con-
ditions, change oil at 50 hour intervals. Remove drain
plug and allow oil to drain into a suitable container.
Drain oil while engine is hot —itwill flow more freely.

Caution: Wear gloves when removing drain plug from
hot engine.

IMPORTANT

D Notoverfill crankcase. D Notallowoil level to go below
Add mark on dipstick.

Refer to Recommended Grades of Oii chart, Page 5, for
type and quantity of oil to be used.

OIL FILTER, Fig. 1

A by-passtype oil filter is furnished as standard equipment on
this model engine, except in a few cases when the use of other

accessories interferes with the standard oil filter mounting
location.

Every Other Oil Change, replace filter cartridge. If operat-
ing conditions are extremely dusty, replace cartridge at every
oil change. Use only Wisconsin Micro-Fine Oil filter car-
tridges available from your local Wis-Con Total Power Dis-
tributor or Service Center.

BAIL NUT
SCREEN
GASKET

GLASS
BOWL

Fig. 9

FUEL FILTER, Fig. 9

Itis very important that the fuel be filtered to prevent sediment,
dirt and water from entering the carburetor and causing trouble
or even complete stoppage of the engine. The glass filter bowl
should be inspected frequently, and cleaned if dirt or water are
present.

To remove sediment bowl, loosen nut below bowl, swing bail
to one side and twist bowl as it is being removed. Clean screen
and bowl thoroughly - replace gasket if it is damaged or
hardened. Repair Kits are avilable for service replacement.

IGNITION DISTRIBUTOR, Fig. 14

Check for faulty and loose fitting wires, and for cracks in
distributor cap.

SOLID STATE IGNITION DISTRIBUTORS

Many Wisconsin engines are now being equipped with a solid
state ignition distributor. Detailed troubleshooting and repair
information can be found in the rear section of thismanual. For
repair parts, see your W4-1770 Hlustrated Parts Catalog.



SET GAP

WIRE GAUGE

Fig. 10

SPARK PLUGS, Fig. 10

Incorrect gap, fouled or wom spark plug electrodes,
will have an adverse affect on engine operation.

Every 250 Hours; remove spark plugs — clean, regap
or replace if necessary.

Spark plug gap ~ 0.030 inch

Replacement plugs must be of the correct heat range,
like Champion No. D-16J, AC No. C86 Commetcial,
(Wisconsin YD- 6). Thread size is 18 mm. In reassem-
bly tighten spark plugs, 25 to 30 foot pounds torque.

STARTING MOTOR, Fig. 1

No maintenance is required other than keeping the
outside of the starting motor clean, and periodic in-
spection for insecure mounting and loose or corroded
cable connections.

In extreme dust and dirt conditions it may be necessary
to occasionally remove the starter from the engine
and clean the Bendix by brushing with Kerosene. Do
not oil Bendix drive — if necessary lubricate with
powdered graphite.

CYLINDER and HEAD COVERS
Remove and scrape dirt from
cylinder and head fins.

AIR INTAKE
Remove screen
and brush clean,

VEE AREA
Remove dirt and chaff from monifold
ports and space between CYL.blocks.

KEEP ENGINE CLEAN, Fig. 1

This engine is cooled by blasts of air which must be
allowed to circulate all around the cylinders and
cylinder heads to preperly cool the engine and there-
by keep it in good running condition. If dust, dirt or
chaff is allowed to collect in the cylinder shrouding
or in the V between the cylinders, it will retard the
flow of air and cause the engine to overheat. Keep
flywheel screen clean, so as not to restrict the intake
of cooling air.

IMPORTANT

Do Not operate engine with damaged or badly dented
shrouding.

Do Not operate engine with any part of the shrouding
removed. This will retard air cooling.

ADJUSTMENTS

CARBURETOR

The carburetor Main Metering Jet is of the fixed type
and therefore no adjustment is necessary.

The correct amount of throttle plate opening for the
proper low idle speed is obtained by means of the
Throttle Stop Screw. However, this is set at the
factory so that no immediate adjustment is necessary.
The Idle Adjustment is for smooth low speed operation
and this adjustment, if necessary, must be made with
the engine running at idle speed (throttle valve
closed). Initial setting is approximately 1%z turns open.

Refer to ‘CARBURETOR’ section, Puge 37, for further
Adjustment and Repair Information.

CLUTCH ADJUSTMENT, Fig. 12

If the clutch begins to slip, it should be re-adjusted
to prevent it from becoming over-heated and damaged.
First, remove inspection plate to expose the adjusting
ring. Release clutch by pushing shifter lever forward
(toward enrine).

ADJUSTMENT
LOCKSCREW

ADJUSTMENT
LOCK

ADJUSTING RING
{TURN IN CLOCK-
WISE DIRECTION)

CLUTCH
ENGAGING LEVER
(RELEASED POSITION)

Fig. 1

Fig. 12
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d

i
H
it
o
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ADJUSTING LOCK

NOTCHESON |
ADJUSTING RING

Fig. 13

Turn ngine over until clutch adjustment lock is
visible thru the inspection opening. Loosen adjust-
ment lockscrew one full turn. Keep clutch from turning
by securing the crankshaft at flywheel end. Then, by
means of a screw driver, turn adjusting ring one notch
at a time in a clockwise direction, until a very firm
pressure is required when engaging the clutch shifter
lever, and as the clutch snaps into engaged position.
Securely tighten adjustment lockscrew. Assemble in-
spection plate, being sure that the gasket fits proper-
ly and is not broken.

CLUTCH REDUCTION ADJUSTMENT, Fig. 13

The clutch in the clutch reduction unit is the same
as used in the power take-off unit and is adjusted thru
two pipe tap openings; one for the adjustment lock-
screw and the other for turning the adjusting ring.
There are four adjusting plugs in the housing to pro-
vide a means of adjusting the clutch regardless of
what position the unit is mounted in.

Remove the two pipe plugs on the side of the housing
(if not accessible, use the two optional taps). Dis-
engage the clutch and turn engine over slowly with a
hand crank until the adjustment lockscrew is visible
thru the pipe plug opening nearest to the engine.
Loosen fockscrew one full turn, or enough to relieve
the tension of the lock against the notches on the
adjusting ring. Then, turn engine over slightly to ex-
pose the notches on adjusting ring. Keep engine
crankshaft from turning, while thru the adjacent pipe
plug opening, turn the adjusting ring with a screw
driver, one notch at a time in a clockwise direction
(vi wing from take-off end), until a very firm pressure
is required to engage the clutch with the lever.
Tighten adjustment lockscrew and mount pipe plugs,
wh n adjustmeént is completed.

RUBBING

BREAKER

BLOCK
¢ POINT GAP
CAM
LOCKSCREW
ADJUSTING
SCREW

Fig. 14
DISTRIBUTOR BRK’R.POINT ADJUSTMENT, Fig. 14
The breaker point gap should be:
.020 inch at full separation

To readjust point gap, turn engine over slowly until
the distributor breaker arm Rubbing Block is on a
high point of the Cam. Loosen the stationary contact
Lockscrew slightly and insert a feeler gauge between
the points. By means of a screw driver, turn Adjusting
Screw until a slight drag is feit when sliding the
feeler gauge from between the points. Tighten lock-
screw and recheck point gap.

Points that are badly pitted or worn should be re-
placed and properly adjusted.

GOVERNOR CARBURETOR
LEVER ~THROTTLE LEVER
ADJUSTING

SCREW LOCKNUT

FLYWEIGHT SLIDING SLEEVE

Fig. 15 GOVERNOR WITH S{DE/LOW MOUNT DISTRIBUTOR
GOVERNOR - OPERATION, Fig. 15

The centrifugal flyweight type governor rotates in the upper
part of the timing gear cover, and is driven off the camshaft
gear at crankshaft speed.

Flyweights are hinged to lugs on the drive gear.
Hardened pins on the flyweights bear against the
flanged sliding sleeve, moving it back and forth as
the flyweights move in or out. The motion of the
sleeve is transmitted through a ball thrust bearing to
the governor lever, which in turn is connected to the
carburetor throttle lever. A spring connected to the
governor lever tends to hold the governor flyweights
to their inner position, also to hold the carburetor
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throttle open. As the enginc speed increcascs, the centrifugal
force in the flyweights acts against the spring and closcs the
throttle to a point where the engine spced will be maintained
practically constant under varying load conditions. This specd
can be varied to suit conditions by adjusting thc govermor
spring tension to suit.

GOVERNOR ADJUSTMENT, Fig. 16, Fig. 17

The governor rod connection to the carburetor must be very
carefully adjusted for length, otherwise the governor will not
function properly and cause the cngine to surge badly. With the
engine at rest, the governor spring will keep the flyweights in, and
the control rod must be of Such length as to hold the carburctor
throttle wide open at that point. The adjustment of the govemor
varics depending upon whether the engine has a side/low mounted
distributor or the optional top/high mounted distributor.

SIDE/LLOW MOUNTED DISTRIBUTOR

With the control rod disconnected from the governor lever, as
illustrated in Fig. 16, push the rod toward the carburetor as far as
it will go. This will put the carburetor throttle leverin a wide
open position. The governor lever should then be moved as far as
possible in the same direction. Holding both parts in the above
position, the rod should be screwed in or out of the swivel block
on the carburetor, until the bent end of the rod will register with
holein lever, then screw rod in one more turn. The extra turn will
shortenthe linkage slightly and will enable the carburetor throttic
lever to bounce back from the stop pin rather than jam against the
pin, when a load is suddenly applied to an idling engine. This will
eliminate excessive wear on the threads in the carburetor throttle
swivel block.

Note: For the top/high mounted distributor the control
rod must be lengthenedone tum from the wide openthrottle
position to back the carburetor throtile lever off the stop pin.
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SWIVEL BLOCK  CARBURETOR THROTTLE LOAD | NO LOAD| HOLE
: "LEVER (WIDE OPEN) R.P.M. | R.P.M. | NO.
o GOVERNOR
i . 1400 | 1600 4 teiino
' 1500 1735 5
1600 1775 5
1700 1905 6
1800 2050 7
1900 2115 7
2000 2230 8
2100 2300 8
2200 2430 9
‘ e » HOLE 2300 2480 9
CONTROL ROD IN LEVER 2400 2625 10
' 2500 | 2685 10
G 2600 2795 1
2700 2930 12
| \ 2800 3005 12
BENT END "GOVERNOR LEVER 2900 | 3100 12
OF ROD ‘ . (Push Toward Carburetor) 3000 4200 12
Fig. 16 Fig. 17

The governor lever is furnished with 12 holes, as shownin Fig. 17,
for attaching the governor spring. It is very important that the
spring is hooked into the proper hole to suit the speed at which
the engine is to be operated. The Governor Lever Chart, Fig.
17, shows the full load and no load spceds of the engine and
the hole corresponding thereto. Note that the fulf load speed is
less than the no Joad spced and this must be taken into
consideration when readjusting the governor. As an example;
if the engine is to be operated at 2000 revolutions per minute
under load, the spring should be hooked into the 8th hole in the
govemnor lever, and the spring tension adjusted by means of the
adjusting screw, to run 2230 R.P.M. at no load. When load is
applied, the engine will run at approximaiely 2000 R.P.M.

Caution: Do notoperatc engine above 3000 r.p.m. load.
Do not operate with governor disconnected.

A tachometcr or revolution counter should be used to check
speed while adjusting the govemor spring tension. Tightening
the adjusting screw locknut, Fig. 15, will give higher
speeds, while loosening the locknut will lower the spring
tension and reduce the R.P.M.

MAGNETO BREAKER POINT ADJUSTMENT, FIG. 18

The magneto breaker point gap is .015 inch at full separation. '
If the ignition spark becomes weak after continued operation, the
breaker points may have to be readjusted, resurfaced or replaced.
Remove the magneto end cover, rotor and end cap in order to
exarmune the points. If there is evidence of pyramiding or pitting, the
points should be resurfaced with a small tungsten file.

Points that are badly wom or pitted should be replaced. Check
breaker point gap by rotating the crankshaft with the starting crank,
(this also rotates the magneto), until the breaker points are wide
open. The opening or gap should then be measured with a feeler
gauge as shown.



FEELER )
GAUGE ——= g

MEASURE BREAKER
POINT GAP WHEN
OPEN, ADJUST TO

.015 INCH

-

BREAKER ARM
LOCKSCREW
CONTACT PLATE LOCKSCREW

ADJUSTING SLOT

Fw.ls

Adjust breaker points as follows: First loosen the two lockscrews on the con-

" tact plate enough so that the plate can be moved. Insert the end of a small screw
driver inio the adjusting slot at the bottom of the contact plate and open or close
the contacts by moving the plate until the proper opening is obtained. After tight-
ening the lockscrews, recheck breaker point gap to make sure it has not changed.
Place rotor on shaft before mounting end cover. NOTE: Rotor is so constructed
that it can only be put on in the correct position relative to timing.

Mount magneto end cover and gasket carefully, so that they seal properly. Do not
tum cover screws too tightly, otherwise cover may crack. Refer to ‘Magneto’ Sec-
tion, page 40 for funther adjustment and repair information.

VALVE TAPPET COVERS
There are early style and new style tappet cover gaskets that will be encountered
when servicing this engine model. The new style is easily identified by a thin
paper backing that is applied to one side of the gaskel. The early style was plain on
both sides. The installation procedures for both are as follows:

New Style Gasket-No Adhesive Required — Remove the protective paper back-
ing from one side of the gasket and install the gasket onto the tappet cover. Be
certain that the metal surfaces involved are cian and dry.

Early Style Gasket — Spread a thin coast of gasket adhesive onto the tappet cover
to thehold gasket in place. This will prevent gasket slippage or deformation when
mounting the cover to the tappet chamber area of cylinder block.

VALVE TAPPET ADJUSTMENT, Fig 19
With the 1appets in their lowest position (valves completely closed) and engine
cold, the clearance between valve stem and tappet adjusting screw should be:
Inlet — .008 inch Exhaust — .016 inch
The inlet valves are to the inside of the cylinder block, the exhaust valves are
toward the outside. Place feeler gauge between valve stem and tappet screw, and
adjust clearance by means of two tappet wrenches.

EXHAUST
VALVE

FEELER
GAUGE I
ADJUSTING h)
SCREW ~

VALVE
TAPPET

Fig. 19

Mi-1191

12

*CENTERLINE MARK
OF No. 1 CYLINDER

RUNNING SPARK &
ADVANCE TIMING
HOLE FOR CHECKING
WITH NEON LIGHT

MARKED
AIR VANE
ON FLYWHEEL

Fig. 20
TIMING

FIRING ORDER

The firing order of the cylinders is 1 - 3-4-2, and the
Battery Type Distributor or Magneto rotates at one-
half engine speed, as is the case with conventional
‘%in line’ engines. The intervals between the firing of
the cylinders is 180° No. 1 cylinder is the one near-
est to the flywheel in the left bank of cylinders, when
viewed from the flywheel end of the engine. No. 3
cylinder is the other cylinder in this bank. No. 2
cylinder is the one nearest to the flywheel in the
right bank of cylinders and No. 4 is the other cylinder
in this bank. The cylinders are numbered from 1 to 4
on the cylinder head covers.

DISTRIBUTOR TIMING PROCEDURE, Fig. 20, 21, 22

Caution: Disconnect battery leads to engine, to
Aprevent engine from accidently starting.

TURN ‘ NOTCH IN
CLOCKWISE DISTRIBUTOR
: e HOUSING

TERMINAL

CLAMP

ROTOR SCREW

BREAKER POINTS
JUST BEGINNING
TO OPEN

Fig. 21



RECTIFIER MODULE
REGULATOR

" MODULE

IGNITION

CoiL No. 1
TERMINAL
POST
coiL
WIRE
No. 4 ’
DISTRIBUTOR CAP
ROTATION No. 2

Fig. 22

The distributor has a built-in automatic advance and
must be correctly mounted in order to obtain the proper
running spark advance of 23°.

IMPORTANT: 1t is necessary that the distributor
breaker point gap be .020 inch, because any change
in gap opening will affect the ignition advance. Check,
and adjust if necessary per Distributor Breaker Point
Adjustment Page 10, before timing distributor to engine.

Remove screen over the flywheel air intake opening.
This will expose the timing marks on flywheel shroud,
also the vane on flywheel, marked by an ‘X’ and the
letters ‘DC°, See Fig. 20. Next, remove the spark plug
from No 1 cylinder and turn engine over slowly by
hand. (Use a 1-11/16 inch box wrench on flywheel
nut), and at the same time hold a finger over the
spark plug hole to detemine the compression stroke.

Upon reaching the compression stroke, continue turn-
ing the box wrench * until the leading edge of the
marked vane on the flywheel is in line with the cen-
terline mark on the flywheel shroud of the No. T cyl-
inder. The No. 1 piston is on top dead center in the
position shown in Fig. 20. Reassemble spark plug.

With the No. 1 piston now on TDC and on compression
stroke, and assuming the distributor is removed from
engine; take off cap, rotor and dust shield from dis-
tributor and mount to adapter housing in the following
manner:

1. Place rotor on distributor shaft so that center of rotor is
aligned with center of notch (location of No.1 terminal
tower), in distributor housing as illustrated in Fig. 21.

2. Mount distributor to housing so that notch (point
ignition only) and No.1 terminal tower are in an
approximate 1 o'clock location as shown in Fig. 21.
Tighten advance arm mounting screw to adapter
housing.

3. With the distributor clamp screw loose, see Fig. 21 turn
the distributor body slightly in a counterclockwise
direction until the breaker points are firmly closed. Then
turn the distributor body in a clockwise direction until
the breaker points are just beginning to open. At this
point a slight resistance can be felt a the breaker point
cam strikes the breaker point arm.

4. Tighten advance arm clamp screw . No.1 cylinder is now
ready to fire in the retarded position.

5. Assembly dust cover and distributor cap. Connect
ignition wires from distributor to spark plugs and coil
per Fig. 22 and wiring diagram Fig. 27.

If care is exercised in the preceding instructions, the
spark timing should be accurate enough for satisfac-
tory starting, however, checking spark advance with a
Timing Light, as described in the following ‘Timing
Check’ paragraphs, is necessary.

TIMING CHECK, Fig. 23 and Fig. 24

The running spark advance is 23° and timing must
be checked with the engine running at 2000 R.P.M.
or over.

A slotted opening, see [iy. .}, is provided on the rim
of the flywheel screen so thatthe ‘X' marked flywheel
fin, used for checking the running spark advance,
will be visible without removing the screen.

Caution: Do not operate engine with screen re-
moved from front face of shroud.

CENTERLINE OF No, 1 and 3
CYLINDER BANKS
No. 1 SPARK PLUG
WIRE TOWER/

SCREW
DRIVER

WHITE VANE

TIMING L AMP

TIMING
SLOT
£
‘X' MARKED RED INSULATED TO DISTRIBUTOR :
WHITE VANE 3 TERMINAL CLIP 7/ \
[ ) RUNNING SPARK TO GROUND
ADVANCE TIMING HOLE TO BATTERY
Fig. 23 Fig. 24
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Fig. 25, MAGNETO TIMING DIAGRAM

Fig. 24 shows screen removed from flywheel shroud —
this is for instruction purposes only. The screen is a
protection against injury from a rotating flywheel, and
from objects being drawn into the shroud and breaking
off flywheel vanes.

With reference to Fig. 24, insert a small screw driver
into the No. 1 terminal tower on the distributor cap,
making contact with the spark plug wire terminal.
Connect the red terminal clip, from a conventional
automotive type Timing Light, to the metal portion of
the screw driver, One of the other two timing light
wires is connected to the battery, and the other to
ground.

Chalk or paint the end of the ‘X' marked vane on the
flywheel, white. Then with the engine operating at
2000 R.P.M. or over, allow the flash from the timing
light to illuminate the whitened vane. At the time of
the flash, the leading edge of the vane should line up
with the upper notch (marked VH)of the running spark
advance timing slot in the front face of the flywheel
screen as illustrated in Fig. 23.

If timing is off, loosen clamp screw in base of dis-
tributor and turn distributor body very slightly, clock-
wise or counter-clockwise as required, until white
vane and timing notch, Fig. 24, match up. NOTE:
Engine must be running at 2000 R.P.M. or above for
distributor to be fully advanced. Securely tighten
clamp screw when satisfactory timingis accomplished.

Mi-1193
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MAGNETO TIMING (optional ignition)

The running spark advance is 23° the same as for
distributor ignition. To check timing with a timing
light, the running spark advance is indicated by a
slotted hole in the rim of the air intake screen, 68°
left of the flywheel shroud vertical centerline, marked
VH, see Fig. .23, or if screen is removed, time to the
lower half of the 1/4 inch elongated hole on the face
of flywheel shroud 23° below the center-line of No. 1
and No. 3 cylinders as illustrated in Fig. 25. The end
of the ‘X’ marked vane should be whitened with chalk
or paint for this operation.

Caution: Do not operate engine with screen re-
moved from front face of shroud.

To Time Magneto to Engine: Remove air intake screen
to expose timing marks on both flywhee! and shroud.
See Magneto Timing Diagram, Fig. 235,

Next, remove the spark plug from No. 1 cylinder and
slowly turn the flywheel clockwise, at the same time
holding a finger over the spark plug hole, so that the
compression stroke can be determined from the air
blowing out of the hole.

The flywheel is marked with the letters‘DC’ near one
of the air circulating vanes. This vane is further
identified by an ‘X’ mark cast on the end. When the
air blows out of the No. 1 spark plug hole, continue
turning the crank until the edge of the marked vane



on flywheel is on line with the mark on the vertical
centerline of the shroud as shown on Fig.25. Leave
flywheel in this position. At this point th keyway
for mounting the flywheel is also on top. Reassemble
spark plug.

Next, remove the inspection hole plug from the mag-
neto timing opening located in the gear cover at the
magneto mounting flange.

Assuming that the magneto has been removed from
the engine, the following procedure should be follow-
ed before remounting.

The Number 1 cylinder firing position of the magneto
must be determined. Insert the ignition cable into the
No. 1 tower terminal of the magneto end cap and hold
the spark plug terminal at the other end, about 1/8”
away from the magneto body. Turn the magneto gear
in a clockwise rotation, trippingthe impulse coupling,
until the No. 1 terminal sparks, then hold the gear in
this position. Mount the magneto to the engine, mesh-
ing the gears so that when the magneto is in place,
the gear tooth marked with an ‘X' will be visible
through the lower half of the inspection hole in the
gear cover, as shown in Timing Diagram, Fig. 25.
Tighten the nut and capscrew for mounting the mag-
neto to the gear cover, making sure the magneto
flange gasket is in place.

The No. ] temminal is identified on the magneto cap.
The terminals follow the proper firing order of 1-3-
4-2 in a clockwise direction viewing the cap end.
The leads from the magneto should be connected to
spark plugs of corresponding numbers.

When the magneto is properly timed the impulse coup-
ling will snap when the ‘DC' and ‘X’ marked vane of
the flywheel, line up with the mark on the flywheel
shroud which indicate the centerline of the No. 1 and
3 cylinders. This can be checked by turning crank-
shaft over slowly by means of a hand crank. The im-
pulse will also snap every 180° of flywheel rotation
thereafter.

ELECTRICAL EQUIPMENT

The 12 voltBattery Ignition Distributor with Coil and Starting
Motor are standard equipment. Options include: 10 amp, 25
amp, or 30 amp Flywheel Alternator, 37 amp Belt Driven
Alternator, Instrument Panel, High-Temperature Safcty
Switch and Solenoid Starting. Battery is not normally
furnished with the engine.

FLYWHEEL ALTERNATOR, Fig. 26

This flywheel alternator is of the permanent magnet type and
has no brushes, commutator, belts or adjustments. A
series of coils (stator) is mounted to the engine gear cover, and
the magnetic flux is provided by a permancent magnet in the
flywheel whichrotates around these stationary coils. Only four
components make up this light weight space saving system; a
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REGULATOR —*
MODULE -
RECTIFIER
MODULE ;
o
STATOR ¥
MAGNETIC
ROTOR .
TT——CONNECT TO
10 AMP - 16 GA. RED WIRE CHARGE SIDE
25 AMP - 14 GA. GREEN WIRE OF AMMETER

Fig. 26

flywheel with magnetic rotor, stator, rectifier module and
regulator module. The 30 amp flywheel alternator system
uses a combination rectifier/regulator module.

IMPORTANT

This is a Negative Ground system. Charging com-
ponents will be damaged if grounded wrong in con-
necting or jumping batteries.

Caution: Handle battery carefully to prevent acid
burns. Avoid sparks near battery — gas given off
by battery is explosive.

- Since the physical appearance of both 10 amp and
25 amp Flywheel Alternator systems are very similar,
they can be distinguished from each other by the
ammeter calibrations; 0 to 15 amps for the 10 amp
circuit and 0 to 30 amps for the 25 amp circuit, or by
the wire from ammeter to stator-regulator connector;
16 gage red wire for 10 amp, 14 gage green wire for
25 amp circuit.

PRECAUTIONS to be exercised in the use of Fly-
wheel Alternator:

1. Do not reverse battery connections. Negative
battery terminal must be grounded. Reverse po-
larity will damage rectifier.

2. Connect booster batteries — positive to positive
and negative to negative.

3. Do not ground any wires from stator or modules
which terminate at connectors, or from field term-
inal of belt driven alternator.

4. Do not operate engine with battery disconnected,
or disconnect the alternator output lead while the
alternator is operating, as damping effect of the
battery will be lost. The voltage will rise to an
extreme value and permanent damage to the regu-
lator may occur.

5. Do not remove alternator from installation without
first disconnecting the grounded battery cable.
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6. Disconnect ground battery lead if a battery charg r
is used.

WIRING CIRCUIT, Fig. 26, Fig. 27

The fool-proof type connectors used prevent incorrect
wiring from the stator to the rectifi r and regulator
modules. To disconnect plugs, squeeze outer ends of
r ceptical and pull apart.

The rectifier is insulated from ground, but the stator
and regulator module are grounded to the engine thru
their mounting surface. The regulator module therefore
should not be removed and mounted at some remote
location. This is a negative ground circuit. Connect
ground strap from negative post of battery to starting
motor flange, or good clean grounding surface on
engine,

FLYWHEEL ALTERNATOR
SERVICE PROCEDURE:

PRELIMINARY TESTS

1. Visval Inspection should be made to eliminate
conditions that may be interpreted as a defected
alternator. Examine leads for broken or loose con-
nections, and make sure modules are securely
mounted. The regulator module must be mounted
to a metal surface for grounding purposes, (Test
5.0) while the rectifier module, although insulated
from ground, should be securely mounted for heat
dissipation. The mounting surfaces must be clean
and free of contaminaints, oil, grease, etc.

2. Check Battery. Use a Automotive battery in good
condition, fully charged and with clean, tight
terminal connections.

3. Check Ammeter. Be certain the ammeter is function-
ing correctly. Amperage output is regulated by
engine speed. The maximum amperage output for
Model W4-1770 is:

Maximum RPM 10 AMP System
3000 9.5 amps

25 AMP System
22 amps

When assur d that the problem is with the alternator,
follow the tests outlined in ‘Trouble Shooting’.

TROUBLE SHOOTING

FLYWHEEL ALTERNATOR
12 YOLT — 10 AMP and 25 AMP Systems

Trouble Shooting Procedure is a guide showing
methods of testing the charging components. The
following chart of Tests 1.0 to 4.] are with the engine
running, and substituting known good components in
place of suspected faulty components. Static Tests
5.0 thru 7.2, following the running tests, are more
conclusive but some test require special Wisconsin
Test Lights.

Problem: Battery Overcharge Possible Cuase & Remedy

Test 1.0 Engine not running
check battery with
DC Voltmeter.

1.1 If voltage is great-
er than 13.5 volts

1.1 Place 12 volt light
bulb or carbon pile
across battery to re-
duce voltabe to below

13.5 volts.

1.2 With engine running
at full RPM, check
battery voltage
with DC Voltmeter.

1.3 If the charge in- 1.3 Faulty regulator. Re-
creases beyond place, — static check
13.5 volts. regulator per Test

No. 5. 1.

1.4 If the charge re- 1.4 Alternator functioning
mains under 13.5 properly. Check bat-
volts. tery condition.

SOLENOID SWITCH

SPARK PLUGS

)

STARTING

1
MOTOR |
Fig. 27, WIRING DIAGRAM " ] ’
ELECTRICAL SYSTEM RECTIFIER  REGULATOR é | C)) Rotation
WITH MODULE MODULE CHOKE |
4‘—11__' /‘I_L' (optional) i
10 AMP or 25 AMP < STARTER DISTRIBUTOR
FLYWHEEL ALTERNATOR | SWI TCH
/. Hl - TEMP
- SWITCH

Make connections; for lights at charge
side of ammeter (negative terminal).

term. term. (optional)

AMMETER | - NITION IGNITION

SWITCH coiL
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Problem: Low /No Chorge

Possible Cause & Remedy

Test 2.0 Proceed with Test
1.0 and 1.1. It is
necessary to
slightly discharge
battery to make
system work.

2.1 With engine running
at full RPM, check
battery voltage
with DC Voltmeter.

2.2 If the charge rate
increases —

2.3 If system does not
charge

2.4 If charge rate in-
creased with re-
gulator disconnect-
ed.

2.5 If the charge rate
does not increase
with regulator dis-
connected.

2.2 Alternator functioning
properly. [attery was
fully charged.

2.3 Operate engine with
regulator disconnect-
ed (continue withTest
2.4).

2.4 Regulator was at fault.
Replace regutator
module, — static check
regulator per Test
No. 5.1.

2.5 Regulator not at fault.
Check Rectifier per
Test 3.0, 3.1 or static
check per Test 6.0.

Problem: Low/No Charge

Possible Cause & Remedy

Test 3.0 Test conditions
and procedure the
same as 1.0 and
1.1 it is neces-
sary to slightly
discharge bat-
tery to make
system work.

3.1 Plug new Rec-
tifier in system.
Run engine at full

RPM.
3.2 If the charge rate
increases with

new rectifier in

system.

12
w

If the charge rate
does not increase
with new Recti-
fier ~

3.2 Rectifier module was at
fault. Permanently in-
stall new rectifier
module.

3.3 Rectifier not at fault.
Check Stator per Test
4.0.

Problem: Low/No Charge

Possible Couse & Remedy

Test 4.0 With engine stop-
ped, unplug all
connectors be-
tween modules
and stator. Start
engine and run at
2400 RPM,. With
AC voltmeter
check voltage be-
tween each of the
black stator leads
and ground.

4.1 If one of the two
voltages is zero
or they are over
10% apart. —

4.1 The stator is defective
and should be r=placed.
Static check stator per
Tests 7.0, 7.1, 7.2.

FLYWHEEL ALTERNATOR COMPONENTS

STATIC TESTS

The following test equipraent is required:

DF 83 Analyzer — Wisconsin Part, Fig. 28.
DF 81 Flashlite Tester — Wisconsin Part, Fig. 28.
VOL T-OHM-MILLIAMMETER Simpson 260 or equal.

The DF 83 Analyzer was developed for testing the
solid state igmition and flywheel alternator compo-
nents as furnished on Wisconsin engines. It is very
efficiently and economically powered by four transis-
tor radio type 9 volt batteries. The DF 81 Flashlite
Tester is used primarily for checking continuity.

RED LEAD

BLACK
LEAD

OFF - ON
SWITCH

~~ INDICATOR
LIGHT

J™ COVER

DF81 FLASHLITE TESTER

Fig. 28

REGULATOR TESTS

Test 50 REGULATOR GROUND

The YJ60 Regulator module must be mounted to a
metal surface for grounding purposes. Check for con-
tinuity with a VOM (R x 1 scale) or test light.

TESTER TESTER
RED LEAD BLACK LEAD RESULT
To Regulator To Ground "DF 83-Light On
Body DF 81-Light On
VOM- Continuity

17
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Test 5.1 REGULATOR STATIC CHECK

This test is an alternative or in addition to running
tests 2.3 and 2.4 (omitting r gulator). The DF 83
Analyzer is used.

YJ & REGULATOR

NOTE: Module is defective if light indication is not
as shown.

< hy a o
o/ O _\'\f; Q _\'\f"(o SPZARS
‘;‘ V)’Q,Q Q,YQ Y>’ Y‘(JV'Q V—V‘b\l\ V‘Q (;b 0\(/
AYE K L Y-\;‘b\'\f' At N3
Module Module
1 | Base Plate Red Lead - OFF
Module Module
2 Red Lead | Base Plate - OFF
Module On And
Module Module |
3 Red Lead | Base Plote T?.la’::kR.L.:d Regom
move n

BLACK LEAD

RED LEAD

RECTIFIER TESTS

Test 6.0 RECTIFIER STATIC CHECK

The diodes in the Rectifier module can be checked
with any continuity device such as the DF 83 analyzer,
DF 81 Flashlite or VOM. Since various testingdevices
will differ in their operation, it should be noted in the
following three Rectifier test charts that the results
in tests 1 and 2 should always be opposite to the
results of tests 3 and 4.

YJ 68 RECTIFIER (vsing DF 83 Analyzer)

Module is defective if light indication is not os shown,

< ¢ . S ot
o '\:" O '\IQ/ <0 '\fb N <
N 4 A A& e A ¥
LIRS o¥, Y PSS A
AV S SN GO
Either
) Module Module - OFF
White Lead | Bigck Lead
Other
2 Module Moduie - OFF
White Lead | Blgck Lead
Either
Module
3 Module White Leod - ON
Black Lead
Other
Module
4 8 Module White Lead - ON
lack Lead

Mi-1197

BLACK LEAD

BLK.BLK. W.
o

o O WHITE LEAD

YJ 68 RECTIFIER (vsing DF 81 Flashlite)

TEST | TESTER RED|TESTER BLACK LIGHT
NO. LEAD TO: LEAD TO: INDICATION
Either
Module
L . Module ON
White Lead Black Lead
Other
Module
2 . Module ON
White Lead Black Lead
Either
3 Module wihodule OFF
Black Leod ite Lea
Other
Module
4 Module . OFF
Black Leod | White Lead

YJ68 RECTIFIER (using YOM equipment)

Note: Continuity shall be in one direction only. If
readings are not as indicated, replace module.

TEST VOM RED VOM BLACK METER
NO. LEAD TO: LEAD TO: INDICATION
Either
Module L
1 . Module No Continuity
White Lead | g ) Lead
2 wr‘c;du:-e d M?::!}:Jell; No Continuity
fte tea Black Lead
Either
3 Module w’:A.oduLle d Continuity
Black Lead ite Lea
Other
4 Module W Module Continuity
Black Lead hite Leod
STATOR TESTS
YB81,10 amp STATOR p STATOR

>

YB 82,25 am

The continuity tests for stators is
not a 100% method of checking. How-
ever, if the stator fails the continuity
tests, it is definitely defective. If it
passes the tests but all other compo- 1
nents have also checked out O.K., the stator may be
the defective part of the system and should be re-
placed. Test can be made with Stator on engine.




Test 7.0 STATOR GROUND

Like the R gulator, th YBS81 and YB82 Stators must
be grounded. Stator ground can be checked with any
type continuity device.

TEST TESTER TESTER
NO.| RED LEAD | BLACK LEAD RESULT
To Stotor ]
! Black Lead To Ground DF 83- L:gh' On
To Oth DF 81-Light On
o Other ht C
2 Black Lead To Ground VOM - Continvity

Test 7.1 STATOR CONTINUITY

This test should be performed after 7.0 stator ground
test. Use continuity equipment such as DF 81 Flash-
lite or VOM. Results other than specified indicate a
defective stator.

BRSPS
N To Ground ;:,S:f::;
2 | ToGround | o Mer, | DEST-Lisk O
3 | ToGround | gro Ot )

Test 7.2 CONTINUITY with DF 83 Analyzer

< < < N
< - < CONS) °
S/ L Qe A -\'\’Q, 2 RS
S/ IO S EITE S IRE S FE
CS JEL Iy I IS
Stator
1 Black Lead Ground - On
Stator Other
2 Biack Lead Ground - On
S
3 Ground Re:!al'_oe'od - On
4 G d Stator 0
roun Black Lead - n
Stator Other
5 Ground Black Lead - On
TERMINAL
T
\ «— TERMINAL
PLUG

If light indication is other than shown, stator is de-
fective. If stator checks out good, perform voltage
test 7.3.

Test 7.3 STATOR RUNNING VOLTAGE

With the engine stopped, unplug all connectors be-
tween modules and stator. Start the engine and run at
operating speed. Perform the following tests with an
AC voltmeter:

TEST METER METER STATOR
NO.| RED LEAD | BLACK LEAD | DEFECTIVE IF:
To Stator Either Reoding
! Black Lead To Ground is O
To Other o
2 ;fcfor To Ground Read"';gs V]c(:)r;
Black Lead more than 4
BELT DRIVEN ALTERNATOR

The 12 voit - 37 Amp Automotive type Alternator is optionally available
inplaceof the Flywhecl Alternator. No maintenance or adjustments are
required other than periodically checking for loose, broken or dirty
wire-terminal connections, and for proper drive belt tension. Bearings
arc pre-lubricated, no additional lubrication is necessary. The Regula-
tor is an all electronic transistorized devise, therefore no mechanical
contacts or rclay adjustments are necessary for voltage regulation.

The alternator is wired into the engine electrical system per Fig. 29.
IMPORTANT

This is a Negative Ground system. Charging components will be
damaged if grounded wrong in connecting or jumping batteries.

Caution: Handle battery carefully to prevent acid bums. Avoid
sparks ncar batiery - gas given off by battcry is explosive,

PRECAUTIONS 10 be exercised in the use of belt driven alternator:

1. Observe proper polarily when installing battery; negative battery
terminal must be grounded. Reverse polarity will destroy the rectifier
diodes in alternator.

2. As a precautionary measure, disconnect ground battery terminal when
charging batiery in vehicle. Connecting charger in reverse will destroy
the rectifier diodes in the alternator.

3. Do Nol, under any circumstances, short the field terminal of the
alicrnator to ground, as permanent damage (o the regulator may occur.

4. Do Not, remove the alternator from the vehicle without first discon-
necting the grounded battery cable.

5. Do Not, operate engine with battery disconnected, or disconnect the
alternator output lead while the altemator is operating, as damping
effectof the bantery will belost. The voltage will rise to an extreme value
and permanent damage to the regulator may occur.

6. Do Not, disconnect the voltage regulator while the altemator is
operating, because the large voltage transient that occurs when discon-
nection takes place may damage the regulator.

7. Caution: Output wires from Alternator to Ammeter, and from Amme-
ter 1o battery terminal on starting solenoid must be of sufficient size for
charging 37 amps. Use No. 10 gage stranded wire, or larger.

30 AMP FLYWHEEL ALTERNATOR

An improved 30 amp flywheel altemator systeh is now available as an
opuionon W4-1770engines. Thisimproved 30amp systemiscapable of higher
output at lower engine speeds over the 25 amp flywheel alternator system.

This new 30 amp system can be easily recognized by the sin c regulator-
rectifier module. The combination regulator-rectifier (YJ7 ) is mounted
to the cylinder shroud on the W4-1770. The YJ70 must be securely
mounted 1o a location that will allow cooling of the unit.
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Fig. 29, WIRING DIAGRAM
ELECTRICAL SYSTEM

WITH
BELT DRIVEN ALTERNATOR

SOLENOID
SWITCH

STARTER
SWITCH

STARTING 4 ;PLGZE
MOTOR
e
Rotation

CHOKE

(Optional) DISTRIBUTOR

AND
SOLENOID STARTING

7 IGNITION
SWITCH

~ HI-TEMPERATURE

In addition to a new style regulator-rectifier, a new stator (YB84) is
used for this 30 amp system. Also, the magnet ring in the flywheel is
different than the 25 amp system. In order to change a W4-1770 from
the 25 amp system to this improved 30 amp system, the regulator-
rectifier, stator, flywheel, wiring and cylinder shroud must be changed.

30 AMP FLYWHEEL ALTERNATOR TESTING

When testing a charging system which uses the YJ-70 rectifier-
regulator module, the following items should be checked:

1. That the charging system is properly wired.

2. That all connections are clean and tight.

3. That the battery is in good condition.

The testing should begin by testing the A.C. voltage output of the stator
where the 2 leads attach to the YJ-70. Disconnect the stator leads from the
YJ-70 and hook them up to a volt-ohm meter. Use the A.C. voltage scale
and the reading should be between 20 and 50 volts A.C. depending upon
the engine rpm. (The faster the engine specd, the higher the A.C. voltage
should be.) This test checks the stator and magnet ring. If the charging
system passes all the previously mentioned checks, then the YJ-70
module can be checked as shown below. Use a good quality ohm meter.
All readings are done on the RX100 scale. Do not attempt to use the
DF83 analyzer or any other type continuity tester.

Ohmmeter leads Module Tersinals Components Under Test and Indication

1. Neg. (=) =g~ B+

Diode Assembly Insulator, Power SCR's.
Pos. (+) ——4~=—> Case

Meter shouyld indicate no continuity. (Infinity)

2. Neg.(=)———d—> B+ Power Diode Forward Bias Test. Meter
Pos. (+) ————DEach AC Terminall ehould indicate continuity but should not

indicate a complete short-circuit.

(Some Resistance)

3. Pos.(#)———t—> B+
ey . (=)———d—> Case

Regulator Control Cireuitry. Meter ghould
indicate no less than 7500 ohms and may read
#8 high as approvimately 30,000 ohms.

&. Pos.(+) ——>> Case Power SCR's. Meter should indicate no
Weg. (-)~—4—£ach AC Tersinal; Continuiry. {infinity)

5. Pas.(#)=—1> 8+ Power diode reverse bias test. No comtinuity.

Neg . (- )= Each AC Termtnal A very high resistance (50,000 - 1,000,000 ohms)
nay be observed {f measured on the high
resistance scale of an Ohmmeter.

NOTE

If when performing the abave test the YJI-70 tests bad, try reversing
the Ohm meter leads and redo the test. Some brands of Ohm meters
are reversed polarity from the Ohm meter used to develop this test
and will give you incorrect readings unless you reverse the test leads.
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AMMETER \ SAFETY SWITCH
Ooti
Make connections; for lights at chorge IGNITION (Optional)
side of ammeter (neg. term.). For Equip- J colL
ment Solencids, at Solenoid Switch —
Battery side. BELT DRIVEN REGULATOR
ALTERNATOR
n—nrm
A .

Stavom

ST
(vun wCFED)

WIRING DIAGRAM, 30 amp Flywheel Altenator with Positive Engagement
Sarter and Solid State Ignition, Models VH4D, VG4D and W4-1770.

HIGH TEMPERATURE SAFETY SWITCH, Fig. 30

As a safety precaution against overheating, engines are optionally
equipped with a high temperature switch mounted to the cylinder head
at No. 4 spark plug.

When cylinder head temperature becomes critically high, the safety
switch will autornatically stop the engine by shorting out the ignition
system. A waiting period of about 10 minutes will be required before
the switch has cooled off sufficiently to restart the engine. An over-
heated engine will score the cylinder walls, burn out connecting rod
and crankshaft bearings, also damage pistons and valves. The cause
of the overheating condition will have to remedied before the engine
is resarted. See Engine Overheads paragraph in Troubles, Causes
and Remedies section.
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Fig. 30

ENGINE TROUBLES: CAUSES AND REMEDIES

The three prime requisites essential to starting and maintaining satis-
factory operation of internal combustion engines are:

1. A proper fuel mixture in the cylinder.
2. Good compression in the cylinder.
3. Good spark, properly timed, to ignite the mixture.

If all three of these conditions do not exist, the engine cannot be started.
There are other factors which will contribute to hard starting; such as,
too heavy a load of the engine to turn over at a low starting speed, a
long exhaust pipe with high back pressure, etc. These conditions may
affect the starting but do not indicate that the engine is improperly
adjusted.

As a guide to locating starting difficulties which might arise, the fol-
lowing causes are listed under the three headings: Fuel Mixtre, Com-
pression, and Ignition.

In each case, the causes of trouble are given in the order in which they
are most apt to occur. If the remedy is apparent, no further remedies
are suggested.

STARTING DIFFICULTIES

FUEL MIXTURE

» No fuel in tank or fuel shut-off valve closed.

* Plugged vent hole in fuel tank cap.

» Faulty Fuel pump. Diaphragm in pump wom or punctured.

« Carburetor not choked sufficiently, especially if engine is cold.

» Water, dirt, or gum in gasoline interfering with free flow of fuel to
carburetor. Clogged fuel filter screen.

» Poor grade or stale gasoline that will not vaporize sufficiently to
form the proper fuel mixture.

« Dirt or gum holding float needle valve in carburetor open. This
condition would be in indicated if fuel continues to drip from
carburetor with engine standing idle. Often tapping the float
chamber of the carburetor very lightly with the handle of a screw
driver or similar tool will remedy this trouble.

« Restricted or dirty air cleaner.

« Faulty carburetor - requires overhaul.

«To test for clogged fuel line, loosen fuel line nut at carburetor slightly.

If line is open, fuel should drip out at loosened nut.

COMPRESSION

Caution: Disconnect spark plug wires to prevent engine from
accidently starting.

If the engine has proper compression, considerable resistance will be
encountered on the compression stroke when turning engine crank-
shaft over slowly by hand. If resistance is not encountered compres-
sion is faulty.

Restore Compression. To an engine that has been out of
operation for a period of time, in which the oil has drained off the
cylinders, by removing the spark plugs and pour about a fluid ounce
of crankcase oil through the spark plug hole in each cylinder. Tum
engine crankshaft over several times to distribute the oil over the
cylinder walls, then reassemble spark plugs and compression should
be satisfactory.

Compression. Check using a commercial compression test gauge;
Wis-Con Total Power does not consider it practical to publish a p.s.i.
compression figure because of the variables involved, engine,
condition, method of testing, and rpm of test. Qur recommendation is
that whatever gauge test is performed, a variation of more than 10
p-s.i. between cylinder would indicate leaking rings, valves or any of
the following:

Valve stuck open due to carbon and gum on valve stem, or
leaking valve seat, see Valves’, page 31.

Valve tappets adjusted with insufficient clearnace under valve
stems. See Valve Tappets, page 12.

Piston rings worn, broken, or stuck in pistion due to carbon
accumulation. See ‘Piston and Connecting Rod’, page 29.

Loose spark plugs or broken spark plug. In this case a hissing noise
will be heard when cranking engine, due to escaping gas mixture on
compression stroke.

Damaged cylinder head gasket or loose cylinder head. This will like-
wise cause hissing noise on compression stroke.

IGNITION

Check Distributor or Magneto Ignition Spark’ per instructions and
Fig. 31 on page 22. No spark or weak spark may be attributed to the
following:

» [gnition cable loose or disconnected at coil, distrbutor or magneto,
or spark plugs.

» Broken or frayed ignition wires.

« Spark plugs wet or dirty.

» Spark plug gap incorrect, (see page 9).

« Condensation on spark plug electrodes.
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* Breaker point gap incorrect, (see page 10).
* Breaker points pitted or fused.

« Breaker arm sticking.

* Condenser leaking or grounded.

* Spark timing wrong, (see page 12).

* Weak battery. Faulty ignition coil.

ENGINE MISSES

« Spark plug gap incorrect, (see page 9).

« Wom, leaking or loose ignition cables.

» Weak spark or no spark in one of the cylinders, (see ‘Ignition’, test
for spark, page 22).

» Loose connections at ignition cables.

» Breaker points pitted or worn.

« Water in gasoline.

« Poor compression, (see ‘Compression’, page 21).

ENGINE STOPS

« Fuel tank empty.

» Water, dirt or gum in gasoline.

« Gasoline vaporized in fuel lines due to excessive heat around engine
(Vapor Lock), (see ‘Stopping Engine', page 7).

« Vapor lock in fuel lines or carburetor due to using wintter gas (oo
volatile) in hot weather.

* Air vent hole in fuel tank cap plugged.

» Engine scored or stuck due to lack of oil.

« Ignition troubles, (see Tgnition', see page 21).

ENGINE OVERHEATS

«Crankcase oil supply low. Replenish immediately.

« Ignition spark timed wrong, (see Timing', page 12)

+ Low grade of gasoline.

» Engine overloaded.

» Restricted cooling air circulation.

= Part of air shroud removed from engine.

« Dirt between cooling fins on cylinder or head.

» Intake screen clogged with dirt.

* Engine operated in confined space where cooling air is continually
recirculated.

« Carbon in engine.

« Dirty or incorrect grade of crankcase oil.

* Restricted exhaust.

+ Engine operated while detonating due to low octane gasoline or heavy
load at low speed.

ENGINE SURGES OR GALLOPS

» Carburetor flooding

» Governor spring hooked into wrong hole in lever (see 'Govemor
Adjustment’, page 11).

» Govemor spring tension incorrectly adjusted.

» Govemnor or throttle linkage binding, wormn or disconnected.
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ENGINE KNOCKS

» Poor grade of gasoline or of low octane rating.

* Engine operating under heavy load at low speed.

» Carbon or lead deposits in cylinder head.

» Spark advanced too far, (see "Timing', page 12).

= Loose or bumt out connecting rod bearing.

» Engine overheated due to causes under previous headings.
» Worn or loose piston pin.

ENGINE BACKFIRES THROUGH CARBURETOR

« Water or dirt in gasoline.

» Engine Cold.

» Poor grade of gasoline.

- Sticky inlet valves.

» Overheated valves.

» Spark plug heat range incorrect (too hot).
* Hot carbon particles in engine.

WIRE
- 1/8" GAP

1/8" GAP

MAGNETO

DISTRIBUTOR

Fig. 31, IGNITION SPARK

If difficulty is experienced in starting the engine or if engine misses
firing, the strength of the ignition spark may be tested as follows:
Distributor Ignition, disconnect the cables form all towers on the
distributor cap, except the center coil tower. Insert a stiff piece of
wire or metal rod into one of the sockets. Hold the terminal of this
tower 1/8 inch from the wire or rod. Magneto Ignition, disconnect
No.1 ignition cable from spark plug, wedge a piece of bare wire up
into the terminal boot and let an end of the wire extend out. Hold
terminal so that wire is about 1/8 inch from metal turn engine
crankshaft over two complete revolutions and watch for a spark to
discharge during the cranking cycle.

Repeat this check with each of the other ignition cables. A good spark
from each of the towers will eliminate the ignition coil and distributor
(or magneto) as the source of trouble. If there is a weak spark, or no
spark at all, check breaker point gap, condenser and ignition coil.



ENGINE DISASSEMBLY and REASSEMBLY

OVERHAUL

An engine overhaul shall be deemed necessary if at
least one of the following occur:

1. A ]10% loss in horsepower.

2. 0Oil consumption of one quart or more every 12
hours of operation.

3. A major engine part failure.

Under normal operating conditions and with scheduled
maintenance, a suggested period between overhaul;

2000 Hours: For Intermittent load applications using
65 to 85% of horsepower at 1500 to 3000 r.p.m.

1500 Hours: For continuous load applications using
85 to 95% of horsepower at 2400 to 3000 r.p.m.

SAFETY NOTICE

Correct repair and adjustment are very important for
safe and reliable engine operation. It is impossible
to evaluate and advise of all the conceivable ways in
which service work should be done, or of the unsafe
consequences of each way. Use common sense and
satisfy yourself that what you are doing will not
jeopardize your safety, the safety of others,or cause
damage to the engine.

A Caution:

1. Engine repairs should be made only by an experi-
enced mechanic.

2. Wear safety glasses and safety shoes.

3. Do not clean parts with gasoline — use a commer-
cial petroleum solvent, or ‘de-greaser’, according
to instructions.

4. When using air pressure for cleaning, wear safety
glasses and protective clothing.

5. Keep work area clean of spilled fuel and oil.
6. Store oily rags in a fireproof container.

Do not smoke in work area or where batteries
are stored.

8. Comply with recommended torque valves when
tightening screws and nuts.

9. Replacement screws must be of equal or better
grade of steel.

PREPARATION ond SUGGESTIONS

Clean the engine before attempting to repair it. Re-
move as much dirt and grime as possible before re-
moving any parts. This will make the repair job much
cleaner and reduce the possibility of getting harmful
dirt particals inside the engine.
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Provide a well lighted working area with enough space
for parts and tools to be spread out. A work stand is
essential for holding the engine securely while remov-
ing or tightening parts.

When disassembling the engine, lay the parts out in
the order that they were removed. Have several box s
available so that parts belonging to certain groups
can be kept together. Tag parts if there is a possibi-
lity of confusion.

It is suggested that reference also be made to engine
PARTS MANUAL for reassembly. The exploded illus-
trations will help in identifying parts, show the com-
ponents of individual assembly groups and presents a
visual order of reassembly.

Drain Oil From Crankcase
Before Disassembly *

All parts should be thoroughly cleaned and inspected
for possible replacement. Use new gaskets in reas-
sembly and lubricate all bearing surfaces.

TOOL REQUIREMENTS

Other than the conventional socket wrenches, screw
drivers, pliers, hammer, etc., the following tools may
also be required.

Box wrench, 1-11/16” offset

Torque wrench (0- 50 ft. lbs.)

Puller, idler shaft ( Wisconsin DF 67)
Expander, piston ring

Compressor, piston ring

Valve Lifter

Puller, insert (Wisconsin DF 66 A)
Driver, insert (Wisconsin DF 69)
Driver, valve guide (Wisconsin DF 72)
Dial Indicators

Micrometers

DISASSEMBLY and REASSEMBLY
PROCEDURES

With the disassembly operations, instructions on re-
assembly are also given, as often it will not be neces-
sary to disassemble the entire engine. If it is desired
to disassemble the entire engine, the reassembly in-
structions can be looked up under the headings of the
various parts.

ACCESSORIES

Remove clutch or clutch reduction unit if engine is
equipped with either of these accessories.

AIR CLEANER can be removed as a complete unit
when flywheel shroud is removed. Disconnect tubing
and elbow connection from carburetor to air cleaner.

CONTROL PANEL can remain on flywheel shroud,
but disconnect: ignition wires, choke wire at carbu-
retor and variable speed control if furnished.

Ml 12072



OIL FILTER is remov d by tapping side of cartridge
with a mallet to break the seal. Then pierce can with
screw driver or similar pointed tool to serve as a
handle for unscrewing filter cartridge. Place a pan
under the filter to catch oil leakage as filter is re-
moved. Disassemble filter bracket from side of crank-
case by taking off two mounting screws.

STARTING MOTOR is removed by disconnecting ig-
nition wires at solenoid and taking out the three cap-
screws holding starter to flange on flywheel shroud.

SCREEN on front face of flywheel shroud must be re-
moved in order to take off the flywheel.

FLYWHEEL, Fig. 32, 33

After the flywheel screen has been removed, straighten
out the bent tabs on flywheel nut lockwasher. Then,
by means of a 1-11/16 inch offset box wrench, loosen
flywheel nut by striking the handle of wrench a sharp
blow with a soft hammer. Do not use an upen end,
monkey or pipe. Do not remove flywheel nut, but un-
screw it flush with the end of the crankshaft.

Caution: Wear safety glasses when using a
hammer to straighten lockwasher tabs, loosen-
ing flywheel nut and flywheel.

The flywheel is mounted to a taper on the crankshaft.
Take a firm hold on the flywheel fins, pull outward
and at the same time strike the end of the flywheel
nut several times with a babbitt hammer. See Fig. 32.
The flywheel will slide off the taper of the crankshaft
and can be taken off after the flywheel nut is removed.
Striking the end of the flywheel nut instead of directly
on the crankshaft will prevent serious damage to the
threads at the endof the shaft. Also do not use ahard
hammer as it may ruin the crankshaft and bearings.

FLYWHEEL NUT
(flush with end
of shaft)

LOCKWASHER

Fig. 32
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TAB IN KEYWAY

BEND
TAB OVER
FLAT OF NUT

FLYWHEEL NUT

FLYWHEEL

Fig. 33

Important: Carefully remove and reassemble flywheel
so as not to damage flywheel alternator rotor and
stator.

In Reassembly; be sure the Woodruff key is in position
on the shaft and that the keyway in the flywheel is
lined up accurately with the key. After mounting; seat
flywheel on crankshaft taper by slipping a piece of
pipe over the end of the crankshaft and against the
hub of the flywheel, and striking the end of the pipe
a sharp blow with a hammer.

Assemble new lockwasher with bent tab placed into
flywheel keyway as illustrated in Fig. 33. Securely
tighten flywheel nut, then bend at least one tab of
lockwasher over flat of flywheel nut, to prevent nut
from loosening.

AIR SHROUDING, Fig. 34

First disconnect ignition wires at spark plugs, then
remove cylinder head covers, and the screws mounting
flywheel shroud to lower cylinder shrouds and cylinder
heat deflectors. Flywheel shroud with side cover
attached can be removed aftertaking out the six screws
mounted to the gear cover. Balance of shrouding can
be removed when it is convenient to do so.

LOWER
CYLINDER
SHROUD

ALTERNATOR STATOR FLYWHEEL

SHROUD

Fig. 34



ACCESSORY

DRIVE HOUSING

DISTRIBUTOR DRIVE GEAR

Fig. 35

In Reassembly; use the thin head capscrews, for
mounting the flywheel shroud, in the two holes close
to the horizontal centerline. This is for stator clear-
ance on engines with flywheel alternator.

DISTRIBUTOR AND ACCESSORY DRIVE, Fig. 35

Disconnect ignition wire at distributor terminal and
take off distributor cap, leaving high tension cables in
place. Remove two capscrews holding the accessory
drive housing to the gear cover. As illustrated in
Fig. 35, the distributor and accessory drive housing
can be withdrawn from the gear cover as a complete
unit.

In Reassembly; Relative drive gear position is not
important. Tighten mounting screws, 25 to 30 foot
pounds torque.

MANIFOLD AND CARBURETOR,Fig. 36

Disconnect fuel line at fuel pump and control rod at
governor lever. Remove the four nuts and lockwashers
that secure manifold to cylinder blocks, and take off
manifold — carburetor as a complete unit.

In Reassembly; Be sure gaskets are inplace in cylinder
ports. Tighten manifold nuts to 18 ft. Ibs. torque.
Tightening beyond specifications may cause the
flanges to break.

Fig. 36
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ADAPTER

FUEL
PUMP

MOUNTING
SCREWS

RETAINER CLIP

PLUNGER
SHAFT

CAMSHAFT

Fig. 37

FUEL PUMP, Fig. 37

Remove the two capscrews which secure the fuel
pump adaptor to the top of the crankcase. The adapter,
fuel pump, fuel filter and fuel line can be removed as
a unit,

Check plunger shaft for excessive wear. If replace-
ment is necessary, remove pump from adapter. By
taking out the retainer clip from inside adapter, the
plunger shaft can be removed.

.3720/.3715 inches
.3740/.3730 inches
.0010/.0025 inches
replace plunger

Plunger shaft dia.
Shaft hole in adapter
Clearance

When clearance becomes .005 inch,
shaft, or adapter and shaft assembly.

Refer to rear section of manual for Fuel Pump Repair.

CYLINDER HEAD, Fig. 38

The cylinder head must be removed if it is necessary
to regrind valves, or to work on the piston, rings or

HI-TEMP SAFETY SWITCH OPTIONALLY
MTD AT THIS LOCATION — No. 4 CYL.

15 14 13 21

12
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GEAR COVER
SPACER

Oil Groove in Shaft
aligned with notch

in gear cover

GOVERNOR
SHAFT

THRUST WASHER

THRUST SLEEVE and
FLYWEIGHT ASSEMBLY

Mount pins with slat toward gear

OIL LINE

GOVERNOR
SPRING

Mount Oil Seol
with Lips in.

Flange inside flyweights
and against thrust pins

HOUSING

Fig. 39

connecting rods. All of the cylinder head screws are
plainly in view and can be easily removed. Screws of
different lengths are used but these can be properly
reassembled according to the various lengths of
cylinder head bosses.

Hi-temp Safety Switch, optionally furnished, is mount-
ed to the cylinder head opposite the No. 4 spark plug,
see Fig. 30. Switch must be remounted in this same
location or it will not function properly.

In Reassembly; Remove all carbon and lead deposits
from combustion chamber. It is recommended that new
cylinder head gaskets be used as the old gaskets will
be compressed and hard and may not seal properly.
Use a mixture of graphite and oil on the cylinder head
screws to prevent them from rusting tight against the
cylinder block. Tighten cylinder head screws to 24 ft.
Ibs. torque in the sequence shown on Fig. 38. After
complete assembly and engine is run in, re-torque
head screws.

GOVERNOR, Fig. 39

Unhook governor spring and disconnect oil line at
governor housing. Take off the four screws and lock-
washers that secure the governor housing to the gear
cover spacer and remove housing. Slip flyweight assem-
bly, along with thrust washer, off of stationary gover-
nor shaft in gear cover.

GOVERNOR —CLEARANCE and WEAR LIMITS (inches)

ORIGINAL WEAR
DESCRIPTION DIMENSION CLEARANCE LIMIT
 Cross Shaft .309 /.310 .002
iameter
Cross Shaft Hale 312 /.313 | .002 -.004 | .002
dia. in Housing
Gear Shaft Diameter .4270/.4275 .002
Gear Hole Diometer | 459 /430 | .0015-.003 | .002
for Shaft
1.D. of Thrust Sleeve .429 /.431 .0015-.004 .003
Fig. 40
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In Reassembly; Clean and lubricate all bearing sur-
faces. Replace parts that are damaged or if there is
excessive wear, see Chart Fig. 40. Place thrust wash-
er, gear-flyweight and thrust sleeve on to gcvernor
shaft. NOTE: flange of thrust sleeve must be inside
the flyweights and against the flyweight thrust pins.

FLYWHEEL ALTERNATOR, Fig. 41

Stator can beleft on gear cover and removed as a com-
plete unit as illustrated in Fig. 42. Or stator can be
removed if necessary by first taking out the four
#10- 32 screws by means of a 5/32 inch Allen wrench.
Then, place a hook type pry bar alternately in the
area behind the two stator dowel pins, and pry stator
mounting surface loose. Be careful not to damage coil
windings.

In Reassembly; With wire harness toward gear cover
and in line with directional notch, place stator mount-
ing surface over dowel pins and gently tap in place.
Apply #242 Loctite to the Four #10- 32 screw threads
and securely tighten stator to gear cover.

GEAR COVER

STATOR

DOWEL PIN

Wire harness in directional
notch of gear cover.

Fig. 41



THRUST PLUNGER

BEARING
HANGER

SPACER
PLATE
/ STATOR
. ASSEMBLY
GASKET <\DOWEL

Fig. 42
GEAR COVER, Fig. 42

Remove ten capscrews and lockwashers from the outer
gear cover flange and two from the spacer plate side
near the governor. With a drift punch, drive the two
dowel pins from the gear cover flange thru the crank-
case face, then remove gear cover.

Take thrust plunger and spring, Fig. 4, out from end
" of camshaft to prevent them from falling out and
being lost. '

In Reassembly; Insert thrust plunger and spring into
end of camshaft. Mount gasket to spacer plate face,
using a thin coat of oil or grease to hold it in place.
Assemble gear cover to spacer plate by means of the
two dowel pins, be very careful not to damage ‘O’ ring
seal on bearing hanger. Then, mount the twelve cap-
screws and lockwashers, and tighten 14 to 18 ft. Ibs.
torque.

IDLER GEAR

3/8%-16
BOLT

SHAFT PULLER

LLEN HEAD SET SCREW
OCATED IN CRANKCASE
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IDLER GEAR AND SHAFT, Fig. 43

The idler shaft is locked in place by a set screw on
the side of the crankcase below the oil header. Re-
move set screw with a 5/32 inch Allen wrench, and
take off idler shaft by means of Wisconsin DF-67
puller and the 3/8”- 16 tapped puller hole in end of
shaft. Slip idler gear out from behind bearing hanger.

In Reassembly; Inspect for wear — maximum allowable
clearance between idler shaft diameter and I.D. of
gear is .0045 inches. Be sure oil groove in shaft is
facing up. Then, with idler gear in place, drive shaft
into crankcase with a soft metal hammer and maintain
a .003 to .004 inch clearance between idler gear and
shoulder of shaft. Lock shaft in place with the Allen
set screw.

THRUST PLUNGER
AND SPRING

CAMSHAFT
GEAR

TIMING MARKS

CRANKSHAFT
GEAR

Fig. 44

CAMSHAFT GEAR, Fig. 44,45

If- either camshaft gear or outboard bearing housing
have to be removed, they must be removed together.
First, take out the three gear capscrews and lock-
washers, then proceed to remove gear as far as it will
come off by means of a large screw driver or similar
wedge tool. Completely remove gear after outboard
bearing housing is loosened.

In Reassembly,; The off set mounting holes provide an
accurate assembly for valve timing — the gear can
only be put on the correct way. Position camshaft so
that when gear is mounted the timing mark matches un
with marked gear tooth on crankshaft gear, see Fig (1.

Be sure that thrust plunger and spring are in place at
end of camshaft before gear cover is mounted.

OUTBOARD, 3rd MAIN BEARING, Fig. 45, 46

Take out the three housing mounting screws using a
12 point, 3/8 inch socket. Slide housing off crankshaft
enough so that camshaft gear can be taken off. Then,
completely remove housing assembly.

In Reassembly; Check needle bearing and inner oil
seal for possible replacement. Inner needle bearing
race is mounted to the crankshaft using # 601 Loctite.
Oil seal is mounted with lips facing, inward, see
Fig. #6. If main roller bearing is replaced, mount
bearing cup extended out .725 ( + .000-.002) inches
from face of crankcase as shown.
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CAMSHAFT
GEAR

OUTBOARD
BEARING
HOUSING

CRANKSHAFT GEAR
IDLER SHAFT HOLE

™~

OIL PUMP GEAR

Fig. 45
. 125
NEEDLE BEARING BEARING .123
cupP
OIL SEAL SPACER g
(lips inword)
LOCTITE Eﬂ NS

NEEDLE BEARING =~
RACE /
‘0’ RING 00600
OIL SEAL BEARING- FLUSH 7

WITH HOUSING FACE [~

Fig. 46,

Tighten housing mounting screws 40 to 45 ft. lbs.
torque and use a new ‘O’ring oil seal around outer
diameter of housing.

GEAR TRAIN, Fig. 47

With the gear cover removed and without illustrating
the outboard bearing, the complete gear train is shown.

Future reference can be made to Fig. #7 when assem-
bling crankshaft and camshaft, as accurate location
of the timing marks is essential for proper engine
operation.

ENGINE SUPPORTS AND OIL PAN, Fig. 48

Invert engine to a position where the bottom of the
engine will be accessible. If possible, use a work
bench with a clearance hole in it of about 4 inches in
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CAMSHAFT THRUST

GOVERNOR A
PLUNGER AND SPRING GEAR

CAMSHAFT GEAR

TIMING MARKS

CRANKSHAFT
GEAR

OIL PUMP
GEAR
LOCKNUT

ACCESSORY
DRIVE GEAR _

IDLER GEAR OIL PUMP GEAR

Fig. 47 GEAR TRAIN WITHOUT OUTBOARD BEARING

diameter. Extend the crankshaft thru the hole and rest
the engine on the main bearing plate flange. Remove
the engine support mounting screws with a 3/4 inch
socket wrench, and the oil pan screws with a 1/2 inch
wrench.

In Reassembly; Use a new oil pan gasket, and mount
oil pan with oil drain to either side — oil filter side
is standard. Use Perma-tex on screw threads and
tighten 6 to 9 ft. lbs. torque.

Mount engine supports and tighten capscrews to

40 ft. lbs. torque.

OIL PUMP, Fig's. 49,50

Remove locknut and oil pump drive gear from shaft,
see Fig. 50. 1f gear is too tight to remove by hand,
use a puller. Hammering on end of shaft to loosen gear
will damoge pump.




OIL PUMP

PIPE PLUG B

ALLEN HEAD LOCKSCREW

Fig. 49

Take out slotted pipe plug from bottom of crankcase.
By means of a 5 32 inch Allen wrench, remove lock-
screw from pipe plug hole. Withdraw oi! pump from in-
side crankcase. If pump fits too tight to remove by
hand, tap front of pump housing (not shaft), with ham-
mer and brass rod.

Oil pump disassembly; is required for inspection and
cleaning if faulty pump operation 1s suspected. Re-
move cover assemblv and wash in a commercial clean-
ing solvent. Inspect relief valve und check cover for
cracks. Thoroughly clean oil passages in body, and
inspect gears, shafts und body for excessive wear,
see Figobo aed Figo 500 In addition to individual
parts, body assemblv conplete with gears 1s avial-
able as a servicc replacement.

In Reassembly; Thoroughly oil internal gears, and
use a new gusket (.003” thick), when assembling

cover. Mount oil pump to crankcase in reverse order
of disassembly, and lock body in place per Frv. 4.

CONNECTING RODS ond PISTONS, Fig. 52,53,54,55

By means of a 172" socket wrench, loosen and remove
the hex locknuts from connecting rod bolts. Then, by

DRIVE GEAR PUMP INTERNAL A
BODY, DRIVEN CASKET
, GEAR
|
A{ COVER ASSEMBLY
N = 0 RS
o 7 RELIEF VALVE
S
Y= LOCKSCREW
V.
’ STUB SHAFT
N
DRIVE ‘
SHAFT )
L
OCKNUT DR\
Fig. 50

OIL PUMP _ CLEARANCE ond WEAR LIMITS (inches)

DESCRIPTION D"":'EGN';‘,'(‘; CLEARANCE :‘E:‘i
ng;f,i:?" .5000 *.4995 002
822:221°fL5§;5, .5015 ,5005 | .0005-.002 | .002
Stub Shoft Diometer .4975 .497C 002
S:f"st";"’si"f"‘°"' 495 198 7! .0005-.002 .002

Fig. 51

tapping the ends of the bolts lightly, the connecting
rod cap will break free from the bolts.

Scrape off all carbon deposits that might interfere with
removiul of pistons from upper end of cvlinder. Turn
crankshaft until piston i< at top, then push connecting
rod «nd piston assemblv upward wnd out thru top of
cvlinder. Be careful not to mar the crank pin by allow-
ing the rod bolts to strike or scrape across it Pluce
caps on rods immediately so that thev will not he mis-
matched in reassemblyv. Note: Tag connecting rod and
piston assemblies so that thev can be reussembled in-
to the same cvlinder that theyv were removed from.,

Shell Bearings must be correctly mounted o the con-
necting rod in reassembly. The cap should be mounted
to the rod so that the locating lug of both beuring
halves are on the sume side as iilustrated in foo. T
Spread a film of oil on buack of shell beurning before
mounting to helpr hold them in place during assembly.
Refer to chart, /72 5/ for clearance between beiring
and crank pin. Undersize shell beuring are wvuiluble
for service in sizes of 0017, .002”7, .010” and .020".

Piston skirt is cam-ground to an elliptical contour.
Clearance between the piston and cvlinder must be
measured at the center of the thrust face at the bottom
of the piston skirt. Refer to Chart, Fiz. 5/ for proper
clearance. The thrust face on the piston are the wide
section of the piston, 90° from the uxis of the piston
pin hole, on both sides of the piston, sce /iy 57, The
maximum thrust face is the wide side opposite the
direction of crankshaft rotation. Diameter ot piston at
bottom of skirt thrust faces is3.2455 7 3.2465 inches.

LOCATING LUGS

STAMPED
NUMBERS

SHELL
BEARING

Fig. 52
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OlIL HOLE

4 MARK ON CAP

OIL SPRAY NOZZLES

Fig. 53

In Reassembly; Be sure piston and connecting rod
assemblies are put back into the same bore from which
they were removed. Lubricate the crank pins, piston
assembly and cylinder walls with No. 30 S.A.E. oil,
and stagger the ring gaps 90 ° around the piston. Use
a standard automotive type ring compressor, and in-
sert rod end into cylinder from cylinder head end.
Note: Rod bearing should be parallel to crank pin.

PISTON, RING, ROD CLEARANCES
and WEAR LIMITS (inches)

CYLINDER BORE 3.249 /3.250
PISTON DIA. AT BOTTOM
OF SKIRT, THRUST FACES 3.2455/3.2465
WE AR
PISTON TO CYLINDER CLEARANCE LIEM'?T
AT PISTON SKIRT THRUST FACE | 003 -.994 003
PISTON RING GAP 010 /.020 015
TOP RING | .002 /. .
PISTON RING 002 7.004 002
SIDE CLEARANCE |SCRAPER RING| .002 /.004 .002
N GROOVES OIL RING .001 /:003 .002
PISTON PIN TO
CONNECTING ROD BUSHING -00047.0012| .001
PISTON PIN TO PISTON '00??;,;?0“ .001
CONNECTING ROD TO 009 7016 .005
CRANK PIN - SIDE CLEARANCE
CONNECTING ROD SHELL BEARING ,
TO CRANK PIN DIA. (VERTICAL) | -0012/-0033 ¢ .003
STANDARD

CRANK PIN DIMENSIONS

1.135

l '

1130 LENGTH
1.876
1.875 DIA. GRIND
Fig. 54
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RING COMPRESSOR

PISTON AND
CONNECTING ROD

Fig. 55

Gently tap piston into cylinder until connecting rod
bearing contacts the crank pin. Use the wooden hand-
le end of hammer, as shown in Fig. 55.

Important: Identical numbers are stamped on the side
of the rod with its corresponding cap. These numbers
must be on the same side of the connecting rod when
mounted in engine. Be sure that connecting rod shell
bearing are in place and, oil hole in connecting rod
cap is facing toward the oil spray nozzle, as illustrat-
ed in Fig. 53. Install new nuts on connecting rod bolts
and tighten 22 to 28 ft. Ibs. torque.

PISTON RINGS Fig. 56,57, 58

If a ring expander tool, Fig. 56, is not available, in-
stall rings by placing the open end of ring on piston
first, as shown in Fig. 57, Spread ring only far enough
to slip over piston and into correct groove, being
careful not to distort ring. Install bottom ring first
and work toward the head of the piston, installing top
ring last. The word ‘TOP’ on compression and scraper
rings indicates direction of ring placement on piston.

Note: Be sure Expander Ring is in place in 3rd groove
before mounting oil control ring.

PISTON RING

PISTON

Fig. 56



-~ CE OPEN END OF
THRUST ON PISTON
FACE T AS SHOWN

| CHROME FACED
£+~ COMPRESSION RING
L 4

i* ™ SCRAPER RING

{ T OIL RING WITH
EXPANDER

Fig. 58

The outer diameter of the compression ring is chrome
plated. Mount scraper ring with scraper edge down,
otherwise oil pumping and excessive oil consumption
will result. Refer to Fig. 58 for the correct placement
of piston rings, and fig. 5t for clearance and wear
limits.

CYLINDER BLOCKS

Clean all dirt and foreign deposits from between the cylinder
fins and manifold ports.

The cylinder blocks do not have to be removed unless the
cylinder bore is scored, out-of-round, or worn oversize more
than 0.005 inch. The standard cylinder bore size is 3.250/
3.249 inches.

Cylinder blocks can be rebored and fitied with pistons and ring
of .010", .020" and .030" oversize. Itis recommended that this
work be done by an authorized Wis-Con Total Power Distribu-
tor or Service Center.

In Reassembly; Tighten the cylinder block mounting nuts,
40 to 50 f. Ibs. torque.

VALVES and SEAT INSERTS, Fig. 59, 60, 61, 62

Remove valve tappet inspection plate and compress valve
springs with a standard automotive type valve lifter as illus-
trated. Insert a rag in the opening at the bottom of valve
chamber so the retaining locks do not fall into engine crank-
case. Removeretaining locks, seats, springs, valves and clean
these, as well as the ports and guides, of all carbon and gum
deposits. Tag each valve so that in reassembly they will be
mounted in the same guide they were removed from. Replace
valves that are burned or pitted.
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VALVE LIFTER
INTAKE

PORT IXHAUST

PORT
EXHAUST
PORT

EXHAUST VALVE

< VALVE SPRING
RETAINER LOCKS Tr/ VALVE SEAT

Fig. 59

Important; Exhaust type valves are used in the intake
ports so as to be compatible in length of service with
the special heat resistant alloy steel long life valves
used in the exhaust ports. The exhaust valves that
are used in the exhaust ports are identified with the
letter § on the head, as illustrated in Fig. 6/.

Valve springs that are weak will spoil a good overhaul,
if they are not replaced. With reference to Fig. 60.
check free length, compression strength and if both
ends are parallel. Replace springs that are not within
7 Ibs. of the amount shown, when compressed to length
when valve is open.

In Reassembly;, Both ends of spring are square with
one inactive coil, so either end can be mounted toward
cylinder block or valve seat. The exhaust valve spring
is of heavier gage material and is shorter in length
because it is used with a Valve Rotator.

52 lbs.
Valve Open

th
J1am FREE
1.13716 ——"i LENGTH
B5 lbs.
Valve Open

3
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v o

P FREE
t'_”’“ —” LENGTH

-

INTAKE
VALVE SPRING

EXHAUST
VALVE SPRING

Fig. 60



VALVE IDENTIFICATION

1-1/4 dia. ’—

1-5/16 dia.

] INTAKE EXHAUST I
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SEAT
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VALVE R
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EXHAUST VALVE a- =2
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SPECIFICATIONS ARE FOR BOTH INTAKE AND EXHAUST

A - VALVE FACE ANGLE 45°

B — SEAT INSERT ANGLE 45°
C - GUIDE INSIDE DIAMETER .312 - .313
D - VALVE STEM DIAMETER .308 - .309
MAXIMUM ALLOWABLE IN. -005
CLEARANCE BETWEEN C AND D EXH. 007

Fig. 61

VYalve R tators are furnished on the exhaust valves in
place of the conventional valve seat. The action of
the rotocap, which rotates the valve slightly each
time the valve opens, helps prevent sticky valve and
will impart a wiping action between the valve face
and valve seat, thereby preventing the build-up of
foreign deposits. Valve rotation will also avoid pro-
longed exposure of any one sector of the valve face
to a local hot spot on the seat which will result in
lower and more uniform valve face-seat temperatures.
Clean and inspect operation of rotators — replace
if faulty.

Seat Ins rts for both intake and exhaust valves can
be removed when replacement becomes necessary by
m ans of a Wisconsin DF66A insert puller, See
Fig. 62.

Dimension wise the intake and exhaust seat inserts
are identical, but the materials are different. The ex-
haust seat inserts are of a special long life heat re-
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REMOVING SEAT INSERT
WITH PULLER

DF - 69
INSERT DRIVER

DF-66-A
INSERT PULLER

Fig. 62

sistant steel. For mounting seat inserts use Wisconsin
DF 69 insert driver,

Before grinding valves, inspect valve guides for pos-
sible replacement. Refer to Valve Guide paragraph.
The valve face is ground at 45° to the vertical center
line of the valve stem and the valve seat insert should
also be ground at a 45° angle. After grinding, lap
valves in place until a uniform ring will show entirely
around the face of the valve. Clean valves and wash
block thoroughly with a hot solution of soap and
water. Wipe cylinder walls with clean lint free rags
and light engine oil, especially if cylinders were
rebored and honed.

Valve guides in the cylinder block are easily re-
placeable by use of Wisconsin DF 72 driver tool.

In Reassembly; Mount guides with inside chamfer
down. The valve stem has a clearance of .003 to .005
inch in the guide. When the clearance becomes .007
inch, the guides should be driven out and replaced
with new guides.

MAIN BEARING PLATE AND CRANKSHAFT,
Fig’s. 63,54

Remove main boaring plate, gaskets and shim from
take-off end of engine. Remove crankshaft from that
end of crankcase, being careful not to damage bearing
cup at gear cover end with crank gear.

Retain bearing plate shim and gaskets so that the
same total thickness of new gaskets can be determined

MAIN
BEARING
PLATE

REMOVE CRANKSHAFT
FROM THIS END

Fig. 63
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Fig. 64

for reassembling bearing plate. This may result in
obtaining correct end play without having to remove or
add gaskets later when end play is checked.

Outboard Needle Bearing (inner race) if replaced;
apply a 1/8 inch wide bead of # 601 loctite to inside
diameter of new bearing race at center, and to crank-
shaft. Note: Be sure spacer is in place against crank
gear before applying loctite, sec Fig. 64.

Main Roller Bearing (gear cover end) if replaced;
mount bearing cup so that it extends out from crank-
case face .125 (+.000-.002) inch, as illustrated
in Fig. 64.

In Reassembly; Holes for the main bearing plate are
off-set for correct mounting. Assemble main bearing
plate, new gaskets with the same total thickness as
those removed, and original shim. Place shim between
.the paper gaskets. Mount capscrews and lockwashers,
and tighten 25 to 30 ft. Jbs torque.

End Play can be determined after main bearing plate
is tightened down. The end play is .002 to .005 inch
and can be checked as follows:

1. Rap crankshaft from take-off end with a soft
hammer so that crankshaft will shoulder against
main bearing at gear cover end.

2. Rap crankshaft in the opposite end (from gear
cover end) to seat against main bearing at take-

off end.

3. Attach a Dial Indicator to the crankcase at the

take-off end, and against the end of the crankshaft.

Set dial at 0.

4. Wedge crankshaft toward gear cover end of crank-
case — the movement of the crankshaft will re-
gister as end play on the indicator dial. Confirm
the end play figures by repeating this sequence
several times.

The bearing plate gaskets are .003 and .006 inch
thick. If end play is more than .005 inch, remove a
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corr sponding thickn ss of gaskets from bearing plate.
Less than .002 inch end play, gaskets will have to
be added.

CAMSHAFT ond VALVE TAPPETS, Fig's. 65,66

The camshaft must be withdrawn from the g ar cover
end of crankcase as shown. Pull all valve tappets
outward to clear camlobes. Then assemble a camshaft
gear screw, 5/16" - 18 thread, into one of the mounting
holes at end of camshaft to act as a puller. Remove
camshaft, being careful not to damage cam lobes.

In Reassembly; Check tappets and camshaft for ex-
cessive wear, replace if necessary. Refer to ‘Clear-
ance and Wear Limits’ chart, Fig. 66. Lubricate body
of tappets and assemble to crankcase before mounting
camshaft.

Tappet Adjustment is made after cylinder block assem-
blies are mounted. See Fig. 19, Page 12 for tappet
setting.

5/16" SCREW

CAMSHAFT

PULL VALVE TAPPETS
IN OUTWARD DIRECTION

Fig. 65

CAMSHAFT and VALVE TAPPETS
CLEARANCE and WEAR LIMITS (inches)

DESCRIPTION SINENSION | CLEARANCE | YEAR
Tappet Diameter .624 / 623 .002
Foppet Hole Diameter | (755/ 6245 | .0005-.0025 | .002
Somshaft Bearing 11 248 /1.2475 002
Bearing Hole Diameter | 1,251 /1.250 | .002 -.0035 | .002
Gomshaft Bearing | 1.8730/1.8725 002
2::;;233';025;-5‘; 1.876 /1.875 | .002 -.0035 | .002

Fig. 66



TESTING REBUILT ENGINE

Proper break-in will lead 1o trouble-free operation and in-
ereased engine life. The factory test given 10 a new engine is
not sufficient to establish the polished bearing surfaces which
are so necessary for good performance and long engine life.
There is no quick way to force the establishment of good
bearing surfaces, and these can only be obtained by running a
new engine carefully and under reduces speeds and loads for
a short period of time. Run the engine for a half hour without
load atlow idle speed (1000 to 1200 r.p.m.). The speed should
then be increased gradually, to engine operating r.p.m. still
without load, for an additional two hours. If at all possible,
operate the engine at light loads for a period totaling about
eight hours, before maximum load is applied.

STORAGE OF ENGINE FOR WINTER

To protect the cylinders, pistons, rings and valves
and keep them from rusting and sticking, a half and
half mixture of kerosene and good *gasoline engine”
oil (the same kind of oil as used in the crankcase of
the engine), should be injected into the pipe tap
opening on the intake manifold while the engine is
wam and running at moderate speed. About a quar-
ter of a pint is necessary, or enough so that a heavy
bluish smoke will appear at the exhaust. The ignition
switch should then be shut off and the engine
stopped. This fogging operation will leave a coating
of oil on the above mentioned parts, protecting them
from the atmosphere.

Drain crankcase oil while engine is warm.

Drain fuel lines, carburetor, fuel pump and tank, to
prevent lead and gum sediment from interfering with
future operation. Gasoline fumes from gradual evap-
oration is a dangerous fire hazard.

The air cleaner and filter element should be thorough-
ly cleaned. Tape or otherwise seal off the exhaust
and air cleaner openings for the duration of storage.

The outside of the engine, including the cooling fins
on the cylinder block and head, should be thoroughly
cleaned of all dirt and other deposits. All exposed
unpainted metal parts should be coated with grease
or heavy oil.

Before starting the engine, after the storage period,
remove crankcase drain plug so that any condensation
which may have collected may be drained, before new
crankcase oil is added. It is advisable to remove the
crankcase oil base and scrub off all sediment which
may have collected there. Use a new gasket when
reassembling the engine base. Replace oil filter.

Use new spark plugs at the beginning of the operat-
ing interval, especially if the engine has given con-
siderable service.

It is highly recommended that machines be stored
inside a building thr ugh the winter. If this is not
possible, the engine should be protected from
snow and ice by a proper covering.
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ACCESSORIES & OPTIONS

OPERATION and SERVICE INSTRUCTIONS

FUEL PUMP
CARBURETOR
MAGNETO

SOLID STATE IGNITION DISTRIBUTORS

Major repairs of Alternator (automotive type), Ignition Distributor, Magneto
and Starting Motor may require special tools and testing equipment. It is
suggested that these repairs be done at either an Authorized Wisconsin
Motor Distributor or the Accessory Manufacturer's dealer.
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FUEL PUMP REPAIR INSTRUCTIONS
WISCONSIN FUEL PUMPS, No. LP-38E, LP-38H and LP-38F (Cold Weather: ~65°F)

For all 4 cylinder engine models

The fuel pump, like all other parts of the engine, is sub-
ject to wear and you will find that any time after SO0 hours
of use, its efficiency will gradually decrease. This is in-
dicated by the engines faltering at high speeds or when
heavy loads are suddenly applied. The pump can easily be
restored to its normal efficiency by the installation of a

repair kit.
LP-

1.

10.

11.

12

13.

14.

15.

16.

Wisconsin LQ-46 (for LP-38E), LQ-47 (for
38H) or LQ-46A (LP-38F, cold weather, — 65°),

Disconnect fuellines from pump and remove fuel strain-
er if mounted to pump. Remove fuel pump from adapter
housing by taking out the two mounting screws.

File a groove across a point at the union of castings
(1S and 16). This is a positive location of the fuel
INLET and OUTLET positions when reassembling. Re-
move six head to flange screws (3) and remove fuel
head. Take off screw (2), remove cover (7) and discard
cover gasket (4).

. Turn fuel head (16) over and remove both valve assem-

blies (S), and gaskets (6). Note position of valves.

. Clean head thoroughly with kerosene or diesel fuel and

a fine brush.

Place fuel head (16) with diaphragm surface up. As-
semble new valve gaskets (6) and mount valve assem-
blies (S) in positions shown on illustration. Press
valves in evenly without distortion, and stake in place.

Mount new cover gasket (4), cover (7) and washer (8).
Securely tighten in place with cover screw (2).

. Set fuel head assembly aside and proceed to rebuild

lower diaphragm section.

. Insert the end of a small screw driver into the coils of

rocker arm spring (12) and remove.

Hold mounting bracket (15) in the left hand, with the
rocker arm toward your body and the thumb nail on the
end of link (10). With the heel of right hand on dia-
phragm (1), compress the diaphragm spring (11), and at
the same time pull toward your body. Unhook link (10)
from end of diaphragm and remove.

Remove rocker arm pin (13). Note that pin is larger on
one end. Drive pin out by means of a punch from
small end.

Clean mounting bracket (15) with kerosene or diesel
fuel.

Assemble new link (10), bushing (9) and pin (13) to
bracket (15) along with rocker arm (14). Stake rocker
arm pin (10) in bracket to keep it in place.

Place new diaphragm spring (11) into bracket (15). Re-
peat in reverse order paragraph 9, using a new dia-
phragm (1). Assemble new rocker arm spring (12).

Mount this assembly to adapter on engine using new
flange gasket (17).

Crank the engineover to a position where the diaphragm
(1) is laying flat on the mounting bracket (15). Place
the fuel head assembly back in position so the locoting
grooves of Step 2 are in line, and start the six head
screws approximately three turns. Again crank the en-
gine over to where the diaphragm (1) is pulled down in-
to mounting bracket (15) to its lowest position. Secure-
ly tighten the six head screws (3).

Mount fuel strainer to fuel inlet and connect fuel lines.

NOTE: The LQ-46, LQ-47 or LQ-46-A Repair Kit and the parts

included there-in, which are idenfified by an asterisk (*},
are the only parts of the fuel pump available for service.

MI-1215
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':l:‘.. Description RN’:'.
* 1| DIAPHRAGM ..ot et e 1
2| COVER SCREW ... 1
3 | SCREW, head to bracket mounting ... 6
* 4| GASKET, cover (pulsator in LQ-47) . 1
* § | VALVE ASSEMBLY .. 2
* 6| GASKET for valve oo 2
8 | WASHER for cover screw ........ccccovvniiiiiiiiinannn 1
* 9 | BUSHING for rocker arm pin 1
*10 | LINK for rocker arm ........... 1
*11 | SPRING far diaphragm ....... 1
*12 | SPRING for rocker arm ......cocoovvnevimininimniieieine 1
*13 | PIN for rocker Qrm ....cocoovivminneiiiinimrmineneaesrnn e rens 1
14 [ROCKER ARM ... 1
1S | MOUNTING BRACKET .......... 1
16 |FUEL HEAD ........cooviiien 1
*17 |GASKET for mounting flange ......ccceeiiennn 1




CARBURETOR ZENITH MODEL 87 A8

WISCONSIN
L 57 Series

OPERATION and REPAIR INSTRUCTIONS

The Zenith 87-Series is a horizontal carburetor with a con-
centric fuel bowl. It is a “balanced” carburetor, because all
'air for fuel chamber and metering well ventilation and idling
must come through the air clean Air cleaner restrictions
have a minimum influence on the .uel-air ratio when a car-
buretor is thus “ balanced”.

The main jet and discharge jet are centrally located. The me-
tering well which completely surrounds the discharge jet is in
the center of the fuel bowl assembly. This construction pemits
extremely high angle operation in any direction.

The venturi, which is part of the throttle body casting, meas-
ures the volume of air that passes through the carburetor.

BOWL VENT
P ASSAGE

PITOT TUBE

] FUEL

}////’Q/ SEAT

> R

S e
] VALVE

NEEDLE

FLOAT

Fig. 1 FUEL SUPPLY SYSTEM

OPERATION
FUEL SUPPLY SYSTEM (Fig. 1)

Fuel under normal pressure entering the float chamber through
the fuel valve seat is controlled by the twin float which, moving
on its axle, closes the ncedle valve when the fuel reaches
the proper level in the bowl.

IDLE SYSTEM (Fig. 2)

At idling speeds the throttle plate is almost closed, thus a very
high suction exists at the edge of the throttle plate where the
idle discharge holes are located. All fuel for idling and part
throttle operation is supplied through the main jet. Fuel from
the float chamber flows through the main jet into the metering
well. Fuel for idling is drawn {rom this well through the cali-
bration, or metering orifice, in the center of the idling jet. As
the fuel reaches the idling channel it is mixed with air which

IDLE AIR IDLE AIR 0
BLEED PASSAGE | THROTTLE
\ C_ M eLaTE
o) IDLE DISCHARGE
n dl HOLES
2 1
M ¥} 1DLE ADJUSTING

-
)

_— NEEDLE

—~§
§' p
il

METERING 9T 237 [
WeLL —Q OGS j

= : IDLE JET
) /
Py KU o e
7—— PICKUP PASSAGE
= 'y
H4) J //,474’4%///”///
MAIN JET 4/"// -

Fig. 2 IDLE SYSTEM

VENTUR!
WELL VENT

DISCHARGE
JET

MAIN JET METERING

WELL

Fig. 3 HIGH SPEED SYSTEM

is admitted through a calibrated orifice in the channel from the
inside of the air intake to form an emulsion. This emulsion is
discharged into the air stream, to form the idling mixture,
through two holes once of which is controlled by the idle ad-
justing needle. Turning the adiusting needle counter-clockwise
(out) permits more of the emulsion to reach the air stream and
make the idling mixture richer while turning the needle in
(clockwise) cuts off the amount of the emulsion reaching the air
stream and makes the mixiure leaner.

HIGH SPEED SYSTEM (Fig. 3)

As the throttle is opened, the suction on the idling system
diminishes, but the increased volume of air entering the engine
through the venturi creates sufficient vacuum (suction) on the
discharge jet to draw an c¢mulsion of fuel and air from the
metering well which receives its fuel from the main jet and its
air from the well vent. The flow characteristics of the dis-
charge jet are influenced by the size, location, and number of
holes in the sides of that part of the jet which is in the meter:
ing well, as well as by the sizes of the discharge jel orifice,
the size of the main jet, and the size of the well vent. The
well vent is located in the air intake and permits air to enter
the top of the metering well around the outside of the discharge
jet. The flow of (uel through the main jet is controlled by the
size of main jet opening, selected to give the best fuel econ-
ony at all speeds and under all load conditions.

CHOKE SYSTEM (Fig. 4)

Starting a cold engine requires a much richer mixture of fue!
and air. Moving the choke lever to close the choke plate re-
stricts the air entering the carburetor (except at the pitot tube,
Fig. 1, to the bowl vent) and increases the suction on the
idling system which makes the mixture richer.

CHOKE PLATE VENTURI

(CLOSED POSITION)

~— THROTTLE
PLATE
(PARTIALLY
CLOSED
POSITION)

Fig. 4 CHOKE SYSTEM
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CARBURETOR TROUBLES - CAUSES and REMEDIES

. Dirt is the major cause of field service carburetor problems.
An adequate Fuel Filter must be used between the tank and
carburetor, and should be serviced frequently. Service Air Filter
daily — Keep carburetor and linkage free of dirt.

FUEL LEAKS FROM CARBURETOR

Float level set too high: Remove bowl, invert carburetor and
set float. See Fig. 5 and Float Setting Instructions, page 39.

Dirt under inlet needle valve: Remove inlet valve, clean seat
by rinsing in mild solvent or clean fuel, and blow off with com-
pressed air.

Bow! vent plugged: Remove bowl and blow clean with com.
pressed air (bowl vent passage Fig. 1).

Collapsed flaat, caused by blowing assembled carburetor with
compressed air: Replace float.

Corburetor gummed from storage - floot stuck: Remove fuel
bowl and clean.

ENGINE SMOKES AND RUNS RICH
Dirty air filter: Clean per instructions.

Improper adjustment: Set Idle Needle 1-1/2 turns open from
seat. Refer to Adjustment Instruction, page 39.

Bowl to body gasket leaks: Tighten securely, or replace.

Air ventin carburetor plugged: Remove fuelbowl and idle needle.
Clean air and idle channels thoroughly with compressed air.
ENGINE RUNS LEAN

improper adjustment: Set Idle Needle 1-1/2 turns open from
seat. Refer to Adjustment Instructions, page 39.

Idle holes plugged. Dirt in fuel delivery chonnels: Remove fuel
bow! and idle needle. Clean thoroughly with compressed air.

Low fuel level: See Fig. 5andFloat Setting Instructions, page 39.
Fuel filter plugged: Remove and clean.

ENGINE STARTS HARD

Improper adjustment: Set Idle Needle 1-1/2 turns open from
seat. Refer to Adjustment Instructions, page 39.

No fuel in carburetor: Check carburetor drain plug. Clean tank,
filter and carburetor. Check fuel lines for obstructions, and
test fuel pump.

Choke valve not closing: Check linkage for proper travel.

GOVERNOR SURGE
Governor sticking: Check linkage for binding.

Throttle shaft ond valve binding: Remove and replace shaft if
worn. Clean carburetor body and reassemble throttle shaft.

SERVICE AND REPAIR PROCEDURE
IDENTIFY CARBURETOR

Check the numbers on the metal identification disc pinned to the top of
the throttle body or indented in it. The plain number is the Zenith
assembly number, the number with the letter “L” pre-fixed to it is Wis-
Con Total Power's part number for the complete assembly.

EXPLODED VIEW (Fig. 6)

The exploded view identifies the serviceable component parts of the
carburetor and shows their relationship to the complete assembly. Use
the key numbers on the exploded view to identify and locate parts when
performing both the disassembly and assembly operations.

SPECIAL TOOLS recommended are:
1. C161-83 Main Jet Wrench.
2. C161-85 Fuel Valve Seat Wrench.

Before disassembling: Clean outside of carburetor from all foreign
material.

38

IMPORTANT: When cleaning a completely assembled carburetor
do not blow with compressed air, you may collapse the float.

IMPORTANT: Before removing Throttle and Choke levers, note
their position and location. Optional mounting is available and
may differ from exploded view illustration.

DISASSEMBLY
SEPARATE CARBURETOR BODIES

Remove the three bYowl assembly screws (45, 46) and separate
fuel bowl (39) from throttle body (26).

DISASSEMBLE FUEL BOWL

1. Remove the main jet plug (43) and fibre washer (42), using
a 9/16” open end wrench.

2 Remove the main jet (41) and fibre washer (40), using
Zenith Tool No. C161-83 main jet wrench.

3. Remove the Idle Jet (38), using a small screwdriver.

4. Remove the bowl drain plug (44).

DISASSEMBLE THROTTLE BODY

1. Remove the float axle (35) by pressing against the end with
the blade of a screwdriver.

Remove the float (36).

Remove the fuel valve needle (31), using the fingers.
Remove the fuel bowl to throttle body gasket (37).

Remove the main discharge jet (32), using a small screw-
driver.

Remove the fuel valve seat (31) and fibre washer (30), using
Zenith Tool No. C161-85.

7. Remove the idle adjusting needle (17) and spring (18).

AN

o4

CLEANING

Thoroughly clean all metal parts in Bendix Metalclene or
Speedclene and rinse in cleaning solvent. Blow out all pas-
sages in throttle body and fuel bowl with reduced air pres-
sure. Be sure all carbon deposits have been removed from
throttle bore and idle discharge holes. Reverse the flow off
compressed air through all passages to insure the remova¥®
of all dirt. NEVER USE A DRILL OR WIRE TO CLEAN 01
JETS OR IDLE HOLES.

INSPECTION OF PARTS

1. Float Assembly — Replace if loaded with gasoline, da-
maged or if float axle bearing is worn excessively. Inspect
float lever for wear at point of contact with fuel valve
needle. Replace if wear is excessive.

2. Float Axle - Replace if any wear has occurred on the
bearing surface.

3. Fuel Valve (Needle & Seat) Assembly — Replace as a com-
plete unit. Wear of any of these parts can seriously affect
the operation of the float.

4. Idle Adjusting Needle — Inspect tapered end of the needle
to make sure it is smooth and free of grooves. Replace if
pitted or grooved.

5. Gaskets, Seal and Retainer — Replace all gaskets, throttle
shaft seal and retainer each time the carburetor is over-
hauled.

6. Check Specifications. Verify the correctness of the follow-
ing parts. Numbers will be found on the parts. Main Jet,
Idling Jet and Fuel Valve.

REASSEMBLY

ASSEMBLY OF THROTTLE BODY

1. Install the fuel valve seat (31) and fibre washer (30), using
Zenith Tool No. C161-85.

2, Install the main discharge jet (32), using a samll screwsr
driver.

3. Install fuel valve needle in seat (31), followed by fl¢
(36) and float axle (35). NOTE: Insert tapered end of floa.
axle (35) into float bracket on side opposite slot and push
through the other side. Press float axle (35) into slotted
side until the axle is centered in bracket.



REMOVE GASKET.

HOLD FLOAT SO THAT
LEYER CONTACTS HEAD
OF PIN WITHOUT

T 7 \j PRESSURE.
‘31/32': 1/32° | ]
n /

BEND LOCATION

Fig. 5 FLOAT SETTING

4. FLOAT SETTING (Fig. 5)

a. Fuel Level. Check position of float assembly (36)
for correct measurement to obtain proper fuer ievel, by
using a depth gage. NOTE: Do not bend, twist, or cpply
pressure on the float body.

t. With throttle body in an inverted position, the float body
must bLe centered and at right angles to the machined
surface. The float setting is measured from the machined
surface (nc gasket) of float bowl cover to top side of
float body at highest point. This measurement should be
31./32%, plus or minus 1/32".

c. Bending Float Lever. To increase or decrease distance
between float hody and machined surface, use long nosed
pliers and bend lever close to float body. NOTE: Re-
place with new float if position is off.-more than 1/16 inch.

A

\/

i

0

Fig. 6 EXPLODED VIEW N

Item numbers included in Repair Kit:
9, 10, 14 (2), 15(2), 17,
20 (2), 27, 29 (2), 30, 31,
33, 35, 37, 40, 42, 47

a“@ /

46

44

b

S. Install throttle body to fuel bowl assembly, gasket (37) on
machined surface of throttle body (26).

6. Install idle adjusting needle (17) and spring (18). Screw
needle IN (clockwise) until it seats lightly against the idle
discharge hole, then back it out 1% turns as a preliminary
idle adjustment.

REASSEMBLE FUEL BOWL

1. Install the main jet (41) and fibre washer (40), using Zenith
Tool No. C161-83 main jet wrench.

2. Install the main jet hex plug (43) and fibre washer (42),
using a 9/16" open end wrench.

3. Install the idle jet (38), using a small screwdriver.

4. Install the bowl drain plug (44).

REASSEMBLE CARBURETOR BODIES

Install the three bowl assembly screws (45, 46) through the
fuel bowl and into the throttle body and draw down firmly
and evenly.

ADJUSTMENTS (Fig. 6)

Turn Throttle Stop Screw (22) in until throttle valve is slightly
open. With engine warmed up and running, turn adjusting screw
in or out as required to obtain desired low idle speed (1000 to
1200 r.p.m.).

The idle adjusting needle (17) should be seated lightly (clock-
wise), then backed out 1% turns as a preliminary setting. With
engine warmed up and running at about 1200 R.P.M., fine tunc
idle mixture for smooth steady running,

The Main Metering Jet (41) for high speed operation is fixed.
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GENERAL DESCRIPTION

Fairbanks-Morse Type FM-X4B7A Magneto is designed
and engineered to provide quick easy starting and maximum
dependability of operation with minimum service. The com-
pact alnico magnetic rotor assures an intensely hot spark
under most operating conditions.

SERVICE PROCEDURE

The first step in magneto field servicing is to examine
the magneto for corroded high tension towers, broken wires,
or high tension wires not pushed far enough into the magneto
tower to make good contact.

Then test the ignition spark while engine is being
cranked. If a strong spark is observed, the magneto is not
the cause of engine malfunction. If no spark is seen, pro-
ceed with servicing magneto.

SERVICING BREAKER POINTS, FIG. 1

Remove the end cap cover, distributor rotor and the end
cap. Then inspect the breaker points for pitting, oxidation
and shorting. If points are worn or shorted, they should be
replaced.

To remove the point set, take out the breaker arm ter-
minal screw releasing the breaker arm spring, coil lead and
condenser lead. Remove the fulcrum pin snap ring and slide
the breaker arm off the fulcrum pin. Remove the contact
support locking screws and lift off the contact support.

The installation of new points is the reverse of the re-
moval. After the points have been installed, they should be
adjusted to the correct clearance of 0.015 inch at high point
of cam. Be sure the points are clean and bright before
adjusting them. Insert a screwdriver in the slot of the sup-
port bracket and pivot it between the two small bosses on
the bearing support until the desired clearance is obtained
Then clean the points again before sealing the magneto.

CoiL
CONDENSER ————

MEASURE BREAKER

POINT GAP WHEN\

OPEN. ADJUST TO
.015 INCH

BREAKER ARM —/ |
A

LOCKING SCREWS
CONTACT PLATE
ADJUSTING SLOT

Fig. 1, BREAKER POINT ADJUSTMENT

FIELD SERVICE NOT RECOMMENDED

The cam wick, if dry or hard, should be replaced with a
new factory impregnated wick. Other than this the magneto
does not require field lubrication. No attempt should be
made to oil or grease the magneto bearings. The magneto
lubricant should be replaced only during the overhaul of the
magneto by a Fairbanks-Morse authorized service station
using recommended lubricant and factory engineered parts.

MI-1219
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TYPE FM-X4B7A MAGNETO

Wisconsin No. Y9752 (with GD93C4 drive gear)

INSTRUCTIONS

Coil and condenser replacement while simple are not
recommended unless adequate test equipment is available.
No attempt should be made to remove magnetic rotor from

housing unless specific instructions for releasing the shaft
are available.

INTERNAL TIMING, FiG. 2

If, for any reason, the magneto has been dismantled to
the extent that the distributor gear has been removed the
teeth must be properly meshed with those of the magnetic
rotor gear upon reassembly. The gear teeth are marked to
facilitate internal timing. The single marked tooth of the
rotor gear must mesh between the two teeth of the distributor
gear designated by the letter C.

(o)
\@)

. L

Fig. 2, INTERNAL TIMING GEARS

Marked Tooth of
Rotor Gear Mys?
Mesh Between
The *C’ Mork of
Distributor Geor

TIMING THE MAGNETO TO THE ENGINE

If the magneto has been removed from the engine for
servicing, the operator must follow the engine manufacturer’s
instructions for timing the magneto to the engine. Refer to
‘Magneto Timing’ in engine instruction manual. When
installing the magneto on the engine, be sure the magneto
is properly attached and that the housing to engine gasket
is in good condition.

SPECIAL DRIVE GEAR, FIG. 3

The magneto is equipped with a special drive gear
mounted directly on the impulse coupling. If it is necessary
to replace the drive gear, special care must be exercised in
reassembly. It 1s possible to be off 180° in timing if gear is
improperly mounted.

Assemble gear as follows: Remove magneto end cap
cover and turn distributor rotor until it is in firing position
for No. 1 cylinder. Retain rotor in this position and fit the
drive gear to the impulse coupling lugs so that the prick
punch mark on front of gear is located as shown.

PLACE DISTRIBUTOR

ROTOR IN FIRING

POSITION FOR

No. 1 CYLINDER
~ THEN -

MOUNT GEAR
WITH 'PRICK
PUNCH' MARKED
GEAR TOOTH
LOCATED THUS

Fig. 3, DRIVE GEAR MARKING AND ASSEMBLY



MAGNETO

Type FM-X4B7A
Wisconsin No. Y 97 52

1
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1
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|
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KIT PARTS |

p YQ8 KIT, Points and Condenser _ :

YQ9 KIT, Overhaul L

Ref. Kit Descrioti No. | |Ref Kit Descrioi Ne.
No. Parts escription Req. No. Parts escription Req.
1 SCREW, cover, 832 X 9/16 .ccvvmrevecrvreesncns 2 a8 INSULATED LEVER ... 1
3 COVER, end caop.. 1 39 INSULATING WASHER ..... 2
4 p GASKET, ‘md CAP COVRL  cesseerereenrsenssevonconeen 1 40 INSULATING BUSHING ........cccoiiiiennans 1
5 BRUSH and SPRING e | 1 a WIRE, assembly ...... . 1
6 DISTRIBUTOR ROTOR -oevevererveeeenrennrresenne 1 42 SCREW, switch, 832 x 7/8 .evereerreremennee 1
7 SPRING CLIP, rotor 1 43 SCREW, clip, 632 x 1/4... 1
8 SEAL, distributor shaft ......... sessesmasesseanannies 1 44 COIL CLIP vt eeeseneeananes 1
9 o SCREW, end cap, 10-24 x 7/8.. 4 45 coiL .. . 1
n END CAP .oeeeevcecicnnecsrscssasssonntacascresssssononns 1 46 MAGNETIC ROTOR ...cccvcrniccenencnnnenees 1
12 (o] p GASKET, end cap 1 48 | ' S, 1l
13 SNAP RING, rotor gear 1 49 o SNAP RING, bearing .. 1
14 ROTOR GEAR........ 1 50 BEARING, drive end .. 1
15 SUPPORT SCREW, 632 x 3/8 ....cveevemvanaees 1 51 SNAP RING, SNQAft .cccovreerenreirreeneececennaneanans 1
16 WASHER, support screw, #6 ... 1 52 HOUSING ...... 1
17 (e ] SNAP RING, fulcrum pin .. i 54 SETSCREW, coil ~ 5/16.24 x 7/8....... 2
18 P |POINT SET - clockwise......... 1 56 NAME PLATE oo 1
20 p TERMINAL SCREW, 6-32 x 3/8 .. 1 7 SCREW, cover, 632 x 1/4 2
21 SUPPORT SCREW, 832 x 3/8 ... 1 58 VENT COVER ..o ieeeeeeeenvnean e 2
22 WASHER, support screw, #8 .... 1 59 VENT SCREEN ..cooonrereceeireennne 2
23 p CAM WICK ~ clockwise ....cu..oun.... 1 81 STOP PIN, pawl ....... 1
25 SCREW, condenser, 832 x 5/16 . 1 62 WASHER, seal (inner) 1
26 P | CONDENSER......oooorreirrerersen. 1 63 (-] SHAFT SEAL ...... 1
27 SHAFT and GEAR, distributor e |1 84 Q WASHER, seal (Outer) ..ccoocevvvevemrusennens L
28 BEARING, diStributor ...ccocevinvecsecssensenas 1 87 COUPLING, complete (27 °lag angle) .... 1
29 LEAD ROD ... 1 89 LOCK SPRING, pawl ....ccc.uooiireicnvercaennenn 1
30 SUPPORT SCREW, 832 x 3/8 weecvervensercens | 4 70 COUPLING PAWL ...... 2
N SUPPORT, beaning ccoemvmrceruvnennee 1 YAl PAWL SPRING ..o veeeeneee 2
SNAP RING, distributor sheft 1 73 HUB, assembly {27%1ag angle} .. t
BEARING, can end ..eccceeneeeeeseeens 1 75 COUPLING SPRING ooeeoeen. .
SWITCH, assembly oo ! 77 COUPLING SHELL ..coormmmecrmererreiaeenriraens !
36 NUT, switch screw 3 79 GEAR BUSHING ....oocnineceenrmncnra e 1
37 LOCKWASHER, switch Screw ....cuoueuens l 80 COUPLING NUT .ot e 1
41 Mi-1220
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ENGINE MAINTENANCE SCHEDULE Rare | Daily | o 50 prs.| 100 hes. 250 hes. | oS Y
CHECK OIL LEVEL. Add to full mark - Do not overfill. 5 L J
CHECK AIR CLEANER. Shake out accumulated dirt from 7
dry element cleaner - Maintain oil level in oil bath type cleaner.
CLEAN AIR INTAKE SCREEN. Cloan cooling fins if necessary. 9 ®
CLEAN AIR FILTER ELEMENT. Dry Element and Qil Bath types. 7 o
CHANGE CRANKCASE OIL. Use grade ond classification of oil recommended. 5 Py
In adverse conditions change oil every 50 hours of operation.
REPLACE O!L FILTER every oil change. Replacement Filter RV - 40. 8 @
CLEAN CRANKCASE BREATHER CAP. 8 o
CHECK COMPRESSION. Pressure should nat vory more than 10 p.s.i. between 21
cylinders. Remove head - clean out carbon deposits. Reseat vaives if necessary
INSPECT SPARK PLUGS and BREAKER POINTS. 910
Replace if necessary ond regap to specification. '
INSPECT FUEL FILTER. Clean filter screen and gloss bowl. 8
LUBRICATE DISTRIBUTOR CAM and breaker arm pivot. 8
INSPECT COOLING SYSTEM. Remove shrouding and scrope off 9
dirt from betwean fins, around cylinders and from shrouding.
INSPECT STARTING MOTOR. Check for loose mounting and coble connections. 9
CHANGE OiL IN CLUTCH ond REDUCTION GEAR HOUSINGS. 6

TORQUE SPECIFICATIONS FOR MACHINE HARDWARE (dry)

Recommended Torque Values

General Torque Values — Maximum Foot Pounds

Increase Chart Torque Values by 20% if lubricant is used.
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MARKINGS ADE SAE GRADE SAE GRADE B
FT. LBS. PART SAE GRAD :
1 or2 5
Connecting oN »
onnecti
O | &
Rod BOLT HEADS
Cylinder
40-50 Foot Pounds Foot Pounds Foot Pounds
0 lock SIZE Torque Torque Torque
Cylinder 5
24 ead 10-24 2.3 3.5
10-32 2.5 4 5.6
110 Flywheel
Nut 1/4-20 6 N 12
/4- 7 13 15
14-18 g:\?err 1/4-28
5/16-18 13 21 25
Main Bearing
25-30 Plate 5/16-24 14 23 30
38 50
18 Manifold 3/8-16 23
(Intake & Exhaust) 3/8.24 26 40 60
Oil Pan 7/16-14 37 55 85
6-9 (Engine Base)
7/16-20 4 60 95
Spark
25-30 Pﬁug 1/2-13 57 85 125
. 95 140
3rd Bearing 172-20 64
40-45 Housing
Caution: Tightening into oluminum usuolly requires less torgue.




SOLID STATE IGNITION DISTRIBUTORS

Many new Wisconsin multi-cylinder engines are now being
equipped with a solid state ignition distributor. Externally the
mew solid state ignition distributors are similar in appearance
to a conventional point ignition distributor. Internally the
major differences are:
1. Distributor cam which opens ignition points has been
replaced with a magnet assembly.
2. Ignition points have been replaced with a "Hall effect
type” electronic module.

This solid state ignition distributor uses two primary wire
leads which attach to the ignition coil. The black or blue lead
connects the negative (-) terminal of the ignition coil while the
red lcad connects to the positive (+) side of the ignition coil.

NOTE: The same Wisconsin coil is used on the solid state and
point ignition systems.

TROUBLESHOOTING
The following steps should be performed if the engines ignition
system appears 10 be not operating properly:

1. Visually inspect plug wires, coil wire, distributor cap and
rotor. Replace any components that show deterioration.
Itisespecially important that the cap and plug wires be in
good condition, free of oil, grease and moisture.

2. Check for loose or poor connections in ignition circuit.
Check battery terminals for corrosion and loose con-
ncclons.

3. Check battery voltage with engine off. It should be 12
to 15 volts.

If the above items have been checked and found to be proper
and the cngine's distributor is believed to be faulty, the
distributor should be tested.

1

NOTE: Ignition timing adjustment specifications and proce-
durcs for the solid state ignition systems are the same as the
corrcsponding point ignition distributor. An automotive type
uming lightshould be used to check and adjust ignition timing.

TESTING
Tesung can be done either with a voltmeter or a 12 volt test light.

VOLT METER TESTING

1.Connect the positive (+) lead of a voltmeter to the
negative (-) side of the ignition coil. Ground the nega-
tive (-) lead of the voltmeter. Set the voltmeter to DC
volts on at least a 15 volt scale.

2. Disconnect the high voltage wire from the center of the
distributor cap and ground it to the engine block or
chassis.

3. Crank engine.

4. The voltmeter should fluctuate from a range of 1 to 2
volistoarange of 1010 12 voltsas the engine is cranked.
NOTE: On some voltmeters the needle will appear to
bounce between | and 12 volts.

5. Ifthe voltmeter does not fluctuate, one of the following
problems exist:

a. If the voltmeter shows aconstant Qreading, there isan
open circuit somewhere in the primary ignition circuit.

b. If the voltmeter shows a constant voltage in the 1.0 1o
3.5 volt range, the electronic module is shorted out.

c. If the voltmeter shows a constant voltage equal to the
battery voltage, the electronic module has an open
circuit and requires replacement.

12 VOLT TEST LIGHT

1. Connect the test light between the positive (+) side of
the ignition coil and ground. With the ignition switch in
the "on" position the light should light.

NOTE:If there is no voltage present at the positive side
of the coil, recheck the circuit from the battery through
the ignition switch to the coil.

2. Disconnect the black primary lead going betwcen the
ignition coil negative (-) terminal and the distributor.
Conncct the test lightto the negativ e (-) terminal of the
ignition coil. Turn the ignition switch on - the test light
should light, if not the ignition coil primary winding is
opcn and the coil should be replaced.

Reconnect the black primary lcad of the distributor to
the negative (-) terminal of the ignition coil. Connect
the test light again to the negative terminal of the
ignition coil.

3. Disconncect the high voltage wire from the center of the
distributor cap and ground to the cngine.

4.Crank the enginc.

5. The test light should flicker as the engine is cranked.

6. If the light docs not flicker then the distributor clectronic
module is faulty.

NOTES
To avoid damage to the distributor componcnts the following
conditions must be avoided:

1. REVERSE POLARITY - Do not reverse the battery
cables - (this distributor is for ncgative ground systems
only) or the ignition coil wires. Black coil lead to
negative terminal of the coil; red Icad to positive
terminal of the coil.

Some early production distributors have a bluc lead
instead of a black lead for the negative coil lead.

2. VOLTAGE SURGES - Do notopcratc the engine with
the battery disconnected. Insure all clectrical connec-
tions are made properly. Avoid using switches on the
cngine which cause excessive arcing.

3. Disconnect the ground (negative) cable when charging
the battery.

4.JUMP STARTING - Only use another 12 volt battery
for jump starting - be sure baitery polarity is correct
(positive to positive, negative (o negative.)

NOTE: A HIGH AMPERAGE BOOST CHARGER CAN DAM-
AGE THE SOLID STATE COMPONENTS WITHIN THE DIS-
TRIBUTOR.
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PER-LUX YF50S1/YF50AS1 DISTRIBUTOR

APPLICATION

W4-1770, SIDE MOUNT
W4-1770, TOP MOUNT

SERVICE PARTS LIST

- - e e 2 e 8 > - - ¢ "~ ——— T~ — " - . ————— —— - - -

DISTRIBUTOR
YF50S1
YF50AS1
ITEM NO. PART NO.
- 20121003
1 .
-- 20121006
2 e
3 20120003
*4 20120010
*5 20120011
6 20120004
7 20120005
8 20120015
9 20120012
- 20121001
10 N
11 e
12 N
13 L.
-- YL394-18

* ALSO SOLD SEPARATELY

DISTRIBUTOR CAP & GASKET
(INCLUDES #1 & #4)

VENTED DISTRIBUTOR CAP
ROTOR AND SPACER (INCLUDES
12 ¢ #5)

ROTOR

DUST COVER

DISTRIBUTOR CAP GASKET
ROTOR SPACER

MAGNET ASSEMBLY

ELECTRONIC MODULE (INCLUDES
SCREWS)

ADVANCE WEIGHTS SET
ADVANCE SPRING SET

GEAR KIT (INCLUDES #10, #11,
12, #13)

THRUST WASHER SET (SELECT ONE)

SPACER (YFSOAS1 ONLY)
GEAR
ROLL PIN

WIRE, EXTENSION (NOT SHOWN)

=
7
:

SHAFT END PLAY: 001" - 015"

" WIS:CON TOTAL POWER CORP.

SHOLN{IYLSIA NOLLINDI 31V1S aINos



SERVICE AND PARTS
Availabl from your Authorized
WIS-CON TOTAL POWER
Service Center

" WIS-CON
TOTAL POWER corr.

HEADQUARTERS:
3409 Democrat Road  P.O.Box 181160  Memphis, Tennessee 38181
Phone: (901) 365-3600  TELEX: 462-1058 (ITT)  FAX NO: (901) 369-4050

EUROPEAN:
Rue Joseph Deflandre, 13 B-4053 Chaudfontaine (Liege)  Belgium

Phone: (32) (41) 675320  TELEX: 42631 TDYTPB  FAXNO: (32) (41) 677987

March 1996
TTP20067



