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BOOK OF INSTRUCTIONS

WISCONSIN Ac2-Cooled

- FOUR CYLINDER ENGINE

Model VH4

3%" Bore
3%”  Stroke
107.7 cu. in. Disp.

NOTE: Engine having Stellite Exhaust Valves and Valve Seat
Inserts is designated as Model VH4D.



http://www.jensales.com/products/wisconsin-vh4-engine-service-manual.html

Agricultural Engine Instructions ...
Air Cleaner — Pre-Cleaner ...
Battery Ignition — Wiring and Timing Diagram ...
Bore and Stroke ..o e

Carburetor Adjustment .......cco oo e

Carburetor Repair — See Manufacturer's Bulletin
in Back of Manual.

ChOKE .ot it et et e et e e o
Cluteh Adjustment ..o e
COMPreSSION. .. coivct et e ce it ettt et s et ee et e o e
Compression — Restoring ..........cccoveiiivieie v
Co0liNg .o oo e e e et e
Cross Section of Engine ..ocooonviviiveiiiiie

Disassembly and Reassembly ...cccuunnnninnns

Air Shrouding oo et et

Camshaft...
Camshaft Geor
Carburetor and \Acnlfold

o
Cylinders ... et e e

Cylinder Head ..
Flywheel ...

Fuel Tclnk

Gear Cover

|dler Gear cnd Shcf’r
Oil Pan..

Oil Pump

Piston ng “and Rod Clecronce Chcrf

Piston Rings ..........
Pistons and Connec'nng Rods

Distributor — Battery Ignition ...
Distributor Maintenance ........cccoeviiiviiinnn
Distributor Timing .o oo
Electric Starter and Generator........ccccovvvivevee e
Firing Order ..o e e e
el e
Fuel Pump ... et et e e
Gasoline Strainer .......ooceiieiiicn e
General Information and Design ...

Governor — Adjustment .. .....ccoooein i e e

Mi-497

INDEX

PAGE

15
10
13

11

10

23

HOPSEPOWET ..ot et ettt e v e
Ignition SWitch ..o e
[llustration of Engine and Power Unit ..............
Lubrication e e e e e

Lubrication System .......occoocoviioiiiiiciie i,

Lubrication System — Diagram ..................

Magneto Breaker Point Adjustment ...

Magneto lgnition Spark .......ceuemniinnnnn,

Magneto Repair — See Manufacturer’'s Bulletin
in Back of Manual.

Magneto Timing Diagram .....c.ccocceenivenieneii e
Magneto Timing....oeinrioereee s e
Neon Lamp Timing.......... e e
Ol FiIOr e e e
Oil = Grade of ...occcoiv e e e

Oil Pressure .. .......

Parts List Section.. ..o iuieceieieeeseene e o
Reduction Gears .........uuuuoenrciieiine oo e
Safety Precautions.........cu.ve o veieieieeceianne
Safety Switch — High Temperature ..o
Service Station Directory ~ See Back of Manual.
SPArk Plugs oo e et e
Starting and Operating Instructions .. ..............
Starting —Hand Crank ... e
Stopping Engine — Vapor Lock and Dieseling ...
Storage of Engine for Winter ...,

Troubles — Causes and Remedies ...
Backfiring Through Carburetor.......ccovve e oo,
IGNIHION ot e e et et et e
KRoeking .. oo ieies e et et et e e

Missing ..
Overheoflng

Starting Difficulties .'I.'.'I.'.'.'fﬁ.'.'.'ﬁfff.f.'.'I.’ﬁﬁffffﬁffff.’fffffﬁf

Stopping ..
Surging or Golloplng

Vaives — Grinding and Tolerances ........cc..........
Valve Tappets ..o oot it e e
Warm-Up Period — Overspeeding ..o vovvvveeee

PAGE

— = O~ NN M

12
12
14
10

27
24

15

25

16
17
16

17
17
16
17

21
22


http://www.jensales.com/products/wisconsin-vh4-engine-service-manual.html

FIRING ORDER 1-3-4-2

VERTICAL CENTE
N2 1 TERMINAL INDICATED ON MAGNETO
END CAP AS SHOWN.\ OTHER TERMINALS
FOLLOW FIRING ORDER\IN CLOCKWISE

ROTATION.

X MARKED VANE ON £LYWHEEL

MARK ON SHROUD FOR TIM!NG MAGNETO

/EDGE OF VANE IN LINE WITH MARK ON
/ SHROUD WHEN TIMING MAGNETO.
READ INSTRUCTIONS
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Fig. 11,

in preceding paragraph under ‘Magneto Breaker Point
Adjustment’. If this does not remedy the trouble, it
may be necessary to install a new condenser. See
Magneto Manufacturer’s Maintenance Instructions in
back of this book.

MAGNETO TIMING

The magneto is properly timed at the factory, but if
for any reason it is necessary to retime the magneto,
the following instructions will be helpful.

First remove the screen over the flywheel air intake
opening by taking out the screws holding the screen
in place. This will expose the timing marks on fly-
wheel and shroud for timing magneto. See Fig 11

Next, remove the spark plug from No. 1 cylinder and
turn the engine over slowly by the starting crank, at
the same time holding a finger over the spark plug
hole, so that the compression stroke can be deter-
mined by 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. See Fig.
11. When the air blows out of the No. 1 spark plug
hole, continue turning the starting 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. 11. Leave flywheel in this position.
At this point the keyway for mounting the flywheel
is also on top.

MI.507
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MAGNETO TIMING DIAGRAM

Next, remove the inspection hole plug from the mag-
neto timing opening, located in the gear cover as
shown in Fig. 0.

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

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, tripping the impulse coup-
ling, until the No. 1 terminal sparks, then hold the
gear in this position. Mount the magneto to the en-
gine, meshing 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. See Timing Diagram, Fig. 11
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. 1 terminal 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.

No. 1 cylinder is the cylinder nearest the fan-fly-
wheel of the engine in the left bank and No. 3 cylin-
der is the other cylinder in that bank. No. 2 cylinder
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what if desired, as will be self-evident to the me-
chanic. Reassembly of the engine should be made in
the reverse order.

ACCESSORIES

The air cleaner, magneto, and if an electric starter
and generator are used, these should be removed first.

SHEET METAL HOUSE

With engines enclosed in a sheet metal house, the
top cover or canopy of the house should be removed
by taking out the screws holding it to the end panels.
For removing end panels, see following paragraphs.

FLYWHEEL

After the flywheel screen has been removed, drive
out the starting crank pin in the crankshaft and re-
move the flywheel nut and washer.

76696C

Fig. 18

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 crankshaft
with a babbitt hammer, see Fig. 18. The flywheel
will slide off the taper of the crankshaft. Do not use
a hard hammer as it may ruin the crankshaft and bear-
ings. When reassembling the flywheel, 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.

AIR SHROUDING

To disassemble air shrouding, refer to Fig. 19. First
remove cylinder head covers and the screws mount-
ing the flywheel shroud to the lower cylinder shrouds
and cylinder heat deflectors, then remove the screws
holding the flywheel shroud to gear cover.

On power units, remove the front end panel as shown
in Fig. 20 together with flywheel shroud, and the
rear end panel, see Fig. 21, complete with fuel tank.

MI-513
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Balance of shrouding can now be readily removed.

CYLINDER HEAT
DEFLECTOR

CYLINDER
HEAD COVER

LOWER CYLINDER SHROUD

FLYWHEEL
SHROUD

Fig. 19 104811C

FRONT END PANEL

FLYWHEEL
SHROUD

104719C

Fig. 20
FUEL TANK

If a side mount gasoline tank is used, this should be
removed next as shown in Fig 22,

CARBURETOR AND MANIFOLD

The carburetor and manifold can be removed as a
complete unit.

In reassembly tighten the nuts for mounting the man-
ifold, 18 to 23 foot pounds torque. Tightening beyond
specification may cause the flanges to break.
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Page 2
3070W

TYPES FM-X4B7A AND FM-XZE4B7 MAGNETOS

Instructions

CONDENSER

con

DETERMINE THE
BREAKER POINT
GAP WHEN OPEN.
ADJUST T0 0.0i8
INCH.

BREAKER ARM -}

LOGKING
SCREWS

TERMINAL —____ |
SCREW

Fig. 1. End View of Type FM-X4B7A Magneto

Fig. 1. ‘Then move the contact support until the proper
breaker point clearance is obtained. This is accom-
plished by means of a screwdriver inserted in the hori-
zontal slot at the bottom of the contact support and pivoted
between the two small bosses on the bearing support.
Lock the assembly in place by tightening the locking
screws, and take a final measurement of the breaker
point gap after the locking screws are tightened.

FURTHER FIELD SERVICE NOT RECOMMENDED

The cam felt wick, if dry or hard, should be re-
placed by a new factory-impregnated wick, This is done
by substituting a new cam wick and holder assembly for
the old assembly., Other than this, Types FM-X4B7A and
FM-XZE4B7 magnetos do not require field lubrication and
any attempt to oil or grease the bearings is inadvisable.
The lubricants should be renewed only during a complete
overhaul of the magneto by a Factory-Authorized Mag-
neto Service Station. Coil and condenser replacements,
while simple, are not recommended unless test equip-
ment is available. No attempt should be made to remove
the magneto rotor from the frame., It is locked in a
special drive end thrust bearing and specific instructions
must be carefully followed in releasing the shaft.

INTERNAL TIMING

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 mag-
netic rotor gear upon reassembly. The gear teeth are
marked to facilitate the internal timing of the magneto.
Since Types FM-X4B7A and FM-XZE4B7 magnetos are
both clockwise in rotation, the single marked tooth of the
rotor gear must mesh between the two teeth of the dis-
tributor gear designated by the letter C.

SEALING TYPE FM-X4B7A MAGNETO

Before replacing the end cap on the magneto frame,
clean the contact surfaces between the end cap and the
frame. Then coat both contact surfaces completely with
Fairbanks-Morse FMCO2 Gasket Varnish, place a new
gasket in the joint, and mount the end capon the frame,
tightening the four screws securely.

TIMING MAGNETO TO ENGINE

The importance of correctly timing the magneto to
the engine cannot be overemphasized. Two methods are
given: (1), the advance spark position method and (2),
the impulse coupling trip method. Whichever method is
used, the breaker points must first be accurately ad-
justed to secure proper timing of the ignition spark.

(1) Advance Spark Position Method
A. Magneto
Set the magneto for advance spark position in the

No. 1 cylinder. This is done by first mounting the dis~-
tributor rotor on the distributor shaft and then turning
the magnetic rotor until the distributor contact points
diagonally upward to the right, 45° above the horizontal,
as illustrated in Fig. 2. This applies to both the standard
Type FM-X4B7A magneto and the radio-shielded FM-
XZE4B7. The magneto is now timed for advance spark
position in the No. 1 cylinder and should be held exactly
in this position until it is coupled to the engine.

B. Special Drive Gear Types FM-X4B7A and FM-
XZE4B7 magnetos are both equipped with a special drive
gear mounted on the rotor shaft and locked to the impulse
coupling by means of the drive lugs. The gear is a slip
fit on the coupling bushing, since movement of the gear
with respect to the coupling bushing and rotor shaft occurs
during the impulse period. If the gear has been removed,
it is necessary to exercise care in reassembly, since both
coupling and gear are symmetrical,

With the distributor rotor in the position described
in Paragraph A above, mount the drive gear on the mag-
netic rotor shaft so that the marked tooth is aligned with
the impulse coupling pawl stop pin. See Fig. 3.

oisTrisuTor contact (@

Fig. 2. Timing Diagram
C. Engine

Engine builders usually indicate by marks on the
flywheel and flywheel housing the position of the engine
for advance .timing. Refer to the engine instructions for
details concerning the timing marks on your particular
engine. Then rotate the crankshaft until the timing marks
coincide, indicating that the No. ! cylinder is in advance
spark firing position. Be sure that the piston is on its
compression stroke.

(2) Impulse Coupling Trip Method

This method is convenient to use when the drive gear
has not been removed from the magneto.

A. Magneto

If the magneto is the standard non-radio shielded

unit, remount the end cap cover on the end cap, following
the same procedure used in sealing the joint between the
end cap and the magneto frame. If the magneto is the
radio-shielded FM-XZE4B7, replace the end cap on the
frame, preferably using a new lead gasket between the

PLACE DISTRIBUTOR
ROTOR IN FIRING
POSITION FOR

EPLACE GEAR
{ WITH MARKED |
TOOTH ALIGNED

RE-ASSEMBLE
GEAR TO COUP-
LING IN THE

POSITIONS SHOWN

Fig. 3.

Drive Gear Marking and Assembly


http://www.jensales.com/products/wisconsin-vh4-engine-service-manual.html



