FOREWARD

This Service Supplement provides additional information necessary for servicing early
model Bobcat loader. Use this supplement in conjunction with the 600 thru 611 Service
Manual (#6556276), to provide complete servicing instruction for the 444, 500 and early
600 Bobcat loaders.
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AWARNING

HYDRAULIC SYSTEM
CHANGING AND ADDING HYDRAULIC OIL

If oil does not run from the lower check port, replace the lower check plug and add type
SC 10W-30 engine oil until it runs out the upper check port. For fill port location, see
figure 2.

The hydraulic fluid should not need changing unless the machine is run under very
corrosive conditions for long periods, or if the fluid takes on a gray milky appearance. If
this happens the fluid should be changed every 1000 hours, preferably in the spring or
fall.

NOTE: The reservoir may be slightly overfilled without interfering with the function or
operation of the machine.

DRAINING CONDENSATION

Condensation should be drained from both reservoirs at least every 1000 hours.

With the bucket, raise the front wheels of the loader several inches from the ground.
Allow the Bobcat to set for 3 to 4 hours, then remove the drain plugs, located behind

the rear wheels (Fig. 1) just long enough to allow accumulated water to drain out.

DESCRIPTION OF HYDRAULIC CIRCUIT

This machine is equipped with full-flow, positive-pressure lubrication to the clutches and
drive mechanism. The oil is drawn from the reservoir through a filter into the hydraulic
pump. The pump forces it through the control valves and clutches, back into the
reservoir. This occurs as long as the hydraulic controls are in neutral.

Figure 3 shows the main frame hydraulic circuit of your Bobcat Loader. The arrows show
the direction of flow of hydraulic fluid.

When a contro! is actuated, the oil is diverted into one end of the selected cylinders. Oil
flows from the other end of the cylinders back to the valve bank, through the clutches
and into the reservoir. When the valve is returned to neutral, oil is trapped in the
cylinder, holding the load in place, and fluid again passes from the pump, through the
valves and clutches and back to the reservoir.

When a cylinder reaches the limit of its stroke, or when an attempt is made to [ift more
than the machine’s rated capacity, a relief valve allows the oil to by-pass the over-loaded
circuit and return to the reservoir. This valve should be set between 1700 and 1750 PSI
at full engine RPM.

OlIL FILTRATION

The oil is always filtered before being circulated through the hydraulic system. The filter
is equipped with a 33 micron paper element, which requires periodic changing.

The filter condition indicator is mounted in the right instrument panel (Fig. 2); its dial is
calibrated from “0" to ‘“30”. Beyond ‘7" is the danger zone, marked in red. When the
indicator nears the danger zone, it is time to change the filter element. This may come
early during the machine break-in period due to the normal wear-in of parts.

A replacement filter element is furnished free with every new Bobcat. The element in the
filter should be discarded and replaced at the end of the initial 50 operating hours.
Thereafter replace the filter element after every 250 hours of operation or whenever the
condition indicator needie nears the Red Zone. When the gauge needle enters the Red Zone,
oil can no longer pass through the filter element and a by-pass valve opens. This allows only
partiai filtration of oil or no filtration at all.

The condition indicator should always
read about “2 under normal operating
conditions. The indicator may operate in
the Red Zone for a short time after
starting the machine in cold weather. If
there is no reading refer to the
troubleshooting section of this manual.

1-

FILL PORT

Fig. 1 Check and Fill Ports
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PI1-1021

Fig. 2 Right nstrument Panel
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HYDRAULIC SYSTEM (444 & 500)

(1) Hydraulic
Figure 3 shows hydraulic fluid flow. ﬁj ]\ / Oil Filter
. - From ;
Lift Auxil
Fluid drawn from the reservoir, through @) Lift Auxiliary Reservoir \ J
/A Ny

~  Control Valve

the hydraulic oil filter (item 1) by the TN
hydraulic pump {Item 2). The pump /
delivers fluid to the control valves (ltem \ (3) Tilt Control ~
3, 4 & 5). The main relief valve (ltem 6) Valve P

is a diversion valve set to open when a / i
control valve is actuated and the A g Speed
corresponding cylinders reach the end of “\ (5) Variable Spe /

Control Valve

N,

their stroke, or when you attempt to lift
a load greater than the machine’s /
capacity. When you move the variable

speed control lever forward, oil is diverted
by the variable speed control valve {Item
Bb) to the variable speed cylinder (ltem 7).
This moves the drive sheaves together,
giving you a faster ground speed. Pulling
the lever back decreases ground speed. A
restrictor in the clutch lubrication
manifold (item 8} maintains a constant
pressure of 20 PSI to the drive clutches.
The small arrows show oil flow through
tube lines {not shown) to the clutch pins.

(6) Main
Relief Valve
N

(8) Clutch /

Lubrication
Manifold

CHANGING HYDRAULIC OIL FILTER \
ELEMENT (Filter Located at Front of
Machine, Under Floor Panels)

{7) Variable Speed
4« Drive Unit —
(2) Hydraulic
Pump

(1) Raise the FRONT of the
machine 5 to 6 inches to prevent Fig. 3 Hydraulic System (500 & 444 Gasoline & LP Gas) 3

the oil in the reservoir from running

out when you remove the filter.

(2) Disconnect the control pedal linkages at the pedals and remove the floor
panels.

NOTE: To remove the floor panels and the filter element, it is NOT necessary to
remove the control pedals.

(3) Remove the element, seals and spring from the can. Remove the seal gasket
from the center post.

(4) Clean the seals, spring, center post and can in a suitable solvent. Dry them

with compressed air.
C-1244

Discard the oil filter element.

Fig. 4 Hydraulic Oil Filter
(5) Reassemble the filter on the filter head. Figure 4 shows the relationship of
parts. Check the quad-ring seal on the filter head for damage before reinstalling the
can,

FILL PORY
The housing, center post and quad-ring seal must be free of foreign material to

insure good sealing. Tighten the large nut on the end of the center post to 12
ft.-Ibs. {maximum).

(6) Lower the front of the machine. Make sure the machine is setting level. Start
the engine and let it idle until the hydraulic system works smoothly (when the
boom will raise and lower without jerking). Watch the filter can for leaks due to
improper seating of the quad-ring seal.

Stop the engine. Remove the high oi! level check plug and the hydraulic oil fillter
plug (Fig. 5). You will need to add about 2 quarts of fluid to replace the oil that
was in the oil filter element. Add type A’ automatic transmission or Dextron fluid
until it runs out the high ievel check port. Replace the check and fill plugs. Fig. 5 Check & Fill Ports

444, 500, 600 Loader
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{7} After you have filled the reservoir and are sure that there is no leakage around
the filter can seals, put the floor panels back in place and reconnect the control

pedal linkages.

CHANGING HYDRAULIC OIL FILTER ELEMENT (Filter Located at Rear of Machine,
In Engine Compartment)

{1) Raise the REAR of the machine 5 to 6 inches to prevent the oil in the
reservoir from running out when you remove the filter.

(2) Remove the seat and engine cover.

(3} Remove the element seals and spring from the can. Remove the seal gasket
from the center post.

(4) Clean the seals, spring, center post and can in a suitable solvent. Dry them
with compressed air.

Discard the old oil filter element.

(5) Reassemble the filter on the filter head. Figure 4 shows the relationship of
parts.

Check the quad-ring seal on the filter head for damage before reinstalling the can.
The housing, center post and quad-ring seal must be free of foreign material to
insure good sealing. Tighten the large nut on the end of the center post to 12
ft.-1bs. torgue (maximum).

(6) Lower the rear of the machine,

Make sure the machine is setting level. Start the engine and let it idle until the

hydraulic system works smoothly {(when the boom will raise and ljower without
jerking). Watch the filter can for

leaks due to improper seating of the
quad-ring seal.

Stop the engine. Remove the high
oil level check plug and the
hydraulic oil filler plug (Fig. 5).
You will need to add about 2
quarts of fluid to replace the oil
that was in the old filter element.
Add type SC 10W-30 engine oil
until it runs out of the high level
check port. Replace the check and
fill plugs.

(7) After you have filled the
reservoir and are sure that there is
no leakage around the filter can
seals, put the engine cover and seat
back in place.

AWARNING

Ref. Description Qty.

Since you will be running the engine 1 Reducer, 3/4" 2
during service, raise all four wheels 2 Straight Adapter, 1/2" 2
3 Hose, 100R1, 1/2" 2

of the machine fully off the floor.
Place blocks under the frame to
support it securely,

A-1107

Fig. 6

Checking Overall Condition of Hydraulic System

3
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CHECKING THE OVERALL CONDITION OF HYDRAULIC SYSTEM

NOTE: The pressure adjustments are made using the OTC Y-90 (or comparable) tester.
The tester reads hydraulic flow in gallons per minute (GPM), pressure in pounds
per square inch (PS1), and oil temperature in Degrees Farenheit.

The tester can be used to check pump output, relief setting, cylinder seals and valve
problems. To check the general condition of the hydraulic system, proceed as follows:

(1) Connect the tester to the auxiliary tubelines at the rear of the machine.
Connect a hose from the rear auxiliary tubeline to the outlet port of the tester.
Connect a hose from the front tubeline to the inlet port of the tester (Fig. 6).

(2) Start the engine and run it at full throttle.

(3) Press down and hold the toe of the auxiliary control pedail {Fig. 6).

{4) Turn the pressure control valve on the tester in (clockwise) slowly. Watch the
flow reading on the tester. The flow reading should be relatively stable until the

master relief valve opens. When this occurs, the flow rate will drop suddenly, A new
pump will deliver about these volumes of oil until the master relief valve opens,

RECOMMENDED HYDRAULIC OIL FLOW RATE

444 (gasoline or LP gas) . . .. ... ... ... . . ... 8 GPM @ 3000 RPM
600 (gasoline or LP gas) . . . ... ... . 0. it 8 GPM @ 3000 RPM
600 (diesel) . .. .. . e e e e 8 GPM @ 2700 RPM
600 (electric) . . . . . i i e e e e e 5.5 GPM @ 1750 RPM

An older pump will show a lower
reading according to wear.

When the flow is less than 10 GPM.
You can press the small “low flow
reading control’” button to get a
more accurate flow reading.

(5) Turning the “‘pressure control
valve” knob in as far as it will go
(clockwise) will give you the system
pressure. It should be between 1700
and 1750 PSI.

If it is between 1650 and 1700 PSI,
no further check is necessary.

If the pressure gauge reads less than 1650
PS! with the “pressure control valve”
knob at its maximum clockwise position
one of the following is occuring:

(1) The master relief valve setting
is too jow or the valve is being held
partially open by foreign material.

(2) The hydraulic pump is worn

and not capable of delivering the

desired presssfe. ’ Ref. Description Qty. J
1 Reducer, 3/4” NPT (M) x 1/2"" NPT (F) 2
2 Straight Adapter, 1/2” NPT (M) x 1/2" 37° Flare (M) 2

(3) The cartridge relief setting in 3 Hose, 100R1, 1/2" 37° Flare (M) x 1/2” 37° Flare (FS) 2

the lift and auxiliary control valve is 4 Carriage Screw, 5/16" x 1" (plated) 1 A-1108

too low. Fig. 7 Checking Condition of Hydraulic Pump

444, 500, 600 Loader
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To check the condition of the hydraulic pump:

{1) Remove the hoses from the auxiliary tubelines and connect them to the tilt
cylinder tubelines at the rear of the machine, Connect the hose from the inlet port
of the tester to the rear tilt tubeline. Connect the hose from the outlet port of the

tester to the front tilt tubeline (Fig. 7).

{2) Place a stopper (5/16” x 1" fong carriage bolt) between the clutch lubrication

manifold tee and the master relief valve tubeline fitting (Fig. 7).

(3) Be sure the *“pressure control
{counterclockwise) as far as it will go.

valve” knob on the tester is turned out

(4) Start the engine and run it at low idle.

(5) Press the heel of the tilt control

(6) Siowly turn the “pressure control valve” knob on the tester clockwise to

increase the system pressure.

A WARNING

1f you get a higher pressure reading
(above 1700 PS!) with the master relief
valve blocked, the relief valve setting was
too low. If you get the same reading as
before (below 1700 PSl) one of the
following is occuring:

(1) The cartridge relief setting in
the lift and auxiliary control valve is
too low,

(2) The hydraulic pump is worn
and not delivering as much oil as it
should.
To check the pressure setting of the
cartridge relief in the lift and auxiliary
control valve, follow this procedure:

(1) Reconnect the tester to the
auxiliary tubelines at the rear of the
machine. Connect a hose from the
rear auxiliary line to the outlet port
of the tester. Connect a hose from
the front auxiliary line to the inlét
port of the tester (Fig. 8).

(2) Leave the stopper {5/16" x 1"
long carnage bolt) between the
clutch lubrication manifold tee and
the master relief valve tubeline
fitting.

(3) Be sure the ‘‘pressure control
valve” knob on the tester is turned
out (counterclockwise) as far as it
will go.

pedal down and hold it (Fig. 7).

You now have no relief valve in the
system. Closing the “pressure control
valve” knob too fast may cause the
hydraulic pump or the tester pressure cap
to fail because of excessive pressure.
Increase the pressure only to 2000 PSI.
Do not try to check the maximum pump
output.

Ref. Description Qty.
1 Reducer, 3/4"" NPT (M) x 1/2” NPT (F) 2
2 Straight Adapter, 1/2 NPT (M) x 1/2* 37° Flare (M) 2
3 Hose, 100R1, 1/2" 37° Flare (M) x 1/2" 37° Flare (FS) 2
4 Carriage Screw, 5/16" x 1" (plated) 1 A-1112
Fig. 8 Checking Cartridge Relief Pressure Setting

5.
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(4) Start the engine and run it at 1/4 throttle.

(6) Press the toe of the auxiliary control pedal down and hold it (Fig. 8).

(6) Turn the “pressure control valve” knob on the tester in (clockwise) until the
cartridge relief valve opens. The pressure setting of this cartridge relief should be

about 1800 *120 ps.

If this pressure relief is set correctly (1800 _+_1000) the system pressure is low because
the hydraulic pump is worn, Repair or replace it.

Be sure to remove the plug (ca[riage

bolt) from between the clutch lubrication
manifold tee and the master relief valve

tubeline fitting.

CHANGING MASTER RELIEF SETTING
To change the master relief valve setting:
(1) Remove the hex cap from the valve body.
{2) Extract the spring and shim from behind it.
(3) Adding another shim will increase system pressure and substituting with a thin
shim will decrease pressure. Adding a .010” thick shim will increase pressure

approximately 100 PSI).

(4) Replace the spring and cap and recheck the pressure. Adjust further if
required.

CARTRIDGE RELIEF PRESSURE SETTING

To change the pressure setting of the cartridge relief valve in the lift and auxiliary control

valve.
(1) Remove the hex cap from the front of the valve.

(2} Extract the shim from behind it.
{3) Adding another shim will increase the pressure setting.
Substituting with a thin shim will decrease the pressure setting.

(4) Replace the cap and recheck the pressure. Adjust further if required.
VARIABLE SPEED VALVE

Variable speed raising pressure should be
a maximum of 550, It should never exceed
the pressure necessary to shift from full fow

IMPORTANT speed to full high speed position in four
seconds at full engine RPM. A shift faster

than 4 seconds will cause belt and sheave
damage. A system properly lubricated should
shift at 300-550 PSI, or less.

Check the time needed for the belt to raise in the drive sheave. Make sure the sheaves are
well lubricated. The variable speed belt should raise in the drive sheave in four (4)
seconds at full engine RPM. Increase the raising pressure if the belt raises slower than 4
seconds. Decrease the raising pressure if the belt raises faster than 4 seconds. Adjust the
raising pressure by turning the plug on the pressure relief valve (Fig. 9).

NOTE: The raising pressure must not exceed 555 PSI. . .
Fig. 9 Adjust Closing Pressure

444, 500, 600 Loader
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To check the raising pressure:

(1) Connect at 1000 PSI (6895

s, kPa) pressure gauge and hose to the

C rear port of the variable speed
control valve {Fig. 10).

(2) Start the engine and run at
fast throttle position.

{3) Put the variable speed control
lever in the forward position and
hold it there.

(4) The pressure gauge will show
the raising pressure. The pressure
should be from 350 to 550 PSI

(2413 to 3792 kPa).

(5) Return the lever to the neutral
position and check the thermal relief
valve holding pressure.

{(6) To check the thermal relief
| valve, bend the hose as shown in
| figure 10. Bend the hose until the

gauge reaches the highest pressure

and then has a sudden decrease in

pressure. The highest pressure

reading is the holding pressure of
| the thermal relief valve,

c (7) Addjust the hoiding pressure to Fig. 10 Adjust Variable Speed Valve

800 to 850 PSI (5515 to 6860 kPa)
(Fig. 11).

VARIABLE SPEED CHECK (LOCK) VALVE

’ A check valve is used between the variable speed control valve and the variable speed
cylinder on some Bobcats. This check valve prevents the variable speed cylinder from
gradually leaking toward low speed position.

If the loader is continuously operated at a high variable speed setting, the oil trapped in
the variable speed cylinder will be subjected to a heat and pressure buildup. This excess
pressure causes carbon seal failure in rotary swivels, blown snap rings and damages
cylinder seals. If this occurs, check the maximum variable speed pressure at the rear of
the check valve. This pressure should be between 375 and 400 PSI. This pressure can be
adjusted at the variable speed control valve (See Checking Pressure Adjustment-Variable
Speed Control Valve Without Thermal Pressure Relief).

_ C-1760R
Fig. 11 Holding Pressure Adjustment

Thermal pressure buildup in the variable speed cylinder side of the check valve can make
it impossible to release the oil from the cylinder. Nothing will happen when the variable
speed control lever is moved back to low speed position. To remedy this: %

(1) Wait until the oil cools, or:

(2) Loosen the hydraulic hose fitting at the rear of the check valve to release
some of the pressure from the hose.

If the operator insists on a continuous high speed operation, follow this procedure:

‘ }' (1) Remove the small plug from the bottom port of the check vaive (Fig. 12).
: (2) Remove the check spring and check ball. !
B A-1116
(3) Replace the small piug in the bottom port of the valve. Fig. 12 Variable Speed Check Valve

444, 500, 600 Loader
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{8) TRemove the large plug from
the top port of the valve.

(5) Remove the piston from this
port.

(6) Replace the large plug in the
top port.

(7) , Remove the top tubeline
between the check valve and the
variable speed control valve and turn
piugs tightly into the two ports.

PI-1196

PI-1197

Fig. 13

Removing Internal Parts

CLUTCH PRESSURE RELIEF VALVE

The clutch pressure relief valve, located

below the clutch lubrication manifold, is

not adjustable. Its function is to assure clutch lubrication and to prevent air backup
through the clutch pins to the hydraulic pump. if this relief valve becomes blocked
{open) the hydraulic pump will draw air through the clutch pins, causing a complete loss
of hydraulic action.

If this occurs, remove and disassemble the valve. Check for foreign material in the valve
body. Reassemble and reinstall the valve.

CONTROL VALVE SEAL REPLACEMENT

To replace the valve spool seals in the tilt cylinder control valve or in the lift cylinder
and auxiliary control valve, follow this procedure:

NOTE: A special too! can be used to change the seals in these valves.

(1)  From the back of the valve remove the rubber bonnet, the large snap ring and
the stop disc (Fig. 13).

(2) Remove the spring assembly screw, the centering spring lock washer, the stop
collar, the centering spring and the stop washer (Fig. 13).

(3) Push the spool into the housing from the front of the valve until the front seal
is exposed, then remove the front seal (Fig. 14). A length of bent wire works well
for this. Be careful not to damage the spool or housing.

Pull the spool out of the housing from the front of the valve, being very careful
not to damage either the spool or housing (Fig. 15).

(4) Remove the back seal (Fig. 15).
{5) Clean both seal grooves thoroughly.

(6) Replace the spool, through the front of the housing, being sure that the end
having the spring assembly mounting (tapped) hole enters the housing first (Fig. 16).
Push the spool into the valve until the spool end touches the back seal groove.
Insert a new seal in the back groove, being careful that the “U’’ cup of the seal is
placed in toward the valve body. It will be very helpful to pinch one side of the
seal, causing the seal to bend into a shape slightly smaller than the seal groove in
the valve. When the seal has been properly places in the seal groove, straighten the
seal by running a smooth rod around the exposed surface of the seal until you have
a perfect fit (Fig. 16). To check this, run your finger around the exposed edge of
the seal. You should have a smooth perfect fit.

(7) Insert the special seal tool into the spool housing from the back of the valve
and through the new seal until the shoulder of the special too! touches the vaive
housing (Fig. 17). The purpose of the special tool is to guide the spoo! throug the
new seal without damaging it.

.8

Removing the Front Seal

Fig. 14

PI-1198

Removing Back Seal

Fig. 15

P1-1199

Fig. 16 Installing New Back Seat

PI-1200

Fig. 17 Pushing Spool Through Seal

444, 500, 600 Loader
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AWARNING

(8) Push the spool into the
housing from the front, keeping a
firm grip on the special tool in back
until you have forced the front of
the spool into the housing and the
front groove is visible, In pushing
the spool through the housing,
twisting the spool and special tool
will assist the movement (Fig. 17),

PI-1201

P1-1202

Fig. 18

Do not push the spool too far, as Installing New Front Seal

this may allow the back seal to
enter the grooves of the spool. If
this happens, the seal may be cut or
damaged.

(9) Install a new froni seal, being sure to keep the ‘U cup side of the seal
toward the valve body (Fig. 18). Insert and check this seal as you did the other.

{(10) Again insert the special tool into the spool housing, {into the front this time)
and with a twisiting motion carefully push the tool through the new seal untif it is
stopped by the spool shoulder. With a twisting motion, push the spool (from the
back) against the special too! (Fig. 19) until 1/4" of the polished surface of the
spool remains exposed at the front of the valve. Remove the special tool from the
front of the valve.

(11) At the back of the valve, install the parts removed in step 2. Be sure the
assembly screw is tightened securely.

(12) Replace the stop disc and snap ring. Be sure the ring is properly seated in its
groove, Replace the rubber bonnet.

To replace the valve sppol seals in the variable speed control valve, follow these steps: (2

(1) Remove the four cap screws from the valve bonnet and remove it (Fig. 20).

(2) Remove the round head screw, lock washer, flat washer, spring and stop collar
from the end of the spool (Fig. 20).

(3) Pull the valve spool out of the housing.

(4) Observe the positioning of the “U’ cup seals for proper replacement. Remove
the worn seals by inserting the point of a small knife and prying upward (Fig. 21).
Extreme caution should be taken when removing the seals to prevent damage to the
spool.

(5) Replace the spool in the housing without any seals on it. Push the spool into
the housing until the seal groove is completely exposed at the bonnet end of the
valve.

Do not push the spool more than is

necessary to expose the seal groove.

(6) Carefully install a new seal into the groove (Fig. 22). After the seal is in place,
carefully squeeze the seal into the housing while turning and lightly pulling the
spool into the valve body (Fig. 22).

Fig. 19 Pushing Spoo! Through Seal

PI-1203

Fig. 20

Removing Internal Parts

P1-1204

Fig. 21 Removing Seals From Grooves

P1-1205

Fig. 22 Installing A New Back Sea!

444, 500, 600 Loader
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(7) Pull the valve spool toward the control end of the valve until the front seal
groove is exposed.

Do not pull the spool more than is
necessary to expose the seal ring.

(8) Carefully install a new seal (Fig. 23). After the seal is in place, carefully
squeeze the seal into the housing while twisting and lightly pushing the spool into
place (Fig. 23). PL-1206

{9) Replace the collar, spring, washer and round head screw. Tighten the round Fig. 23 installing A New Front Seal

head screw securely,

(10) After tightening the round head screw, make sure the washer can slide freely
on the spool.

(11) Replace the bonnet and the four cap screws.

If the spool will not move freely, loosen

w R I . the four cap screws in the bonnet and
retighten them. The bonnet must be

properly centered over the spool end.

If the lift valve spool is sticking or will not center, the problem may be: P1-1207
. o . . Fig. 24  Removing the Pilot Piat >
(1} Dirt, fertilizer, etc. May have gotten pastthe wiper seal and caused seizure of 9 emoving the Filot Plate
the spool.

(2) The centering spring has broken.

(3) The valve body is warped.

(4) There is interference between the spool and valve body.
Corrections for these problems are:

(1) Remove the valve from the machine. Disassemble and clean all parts. Install
new wiper seals and o-rings. Assemble and install the valve.

{2) Install a new centering spring.
{(3) Loosen the valve mounting bolts and if the spocls now move freely, the body
was warped. Check for an uneven valve mounting bracket or a burr on the valve
body mounting boss. Instali shims under the valve and tighten the mounting bolts.
(4) Interference between the spool and valve body can often be remedied by
removing the valve linkage and rotating the spool 180°, Install the linkage and
check for interference.
(8) Replace the valve if these operations do not correct the problem.

HYDRAULIC PUMP SEAL REPLACEMENT (Webster Pump)

For seal replacement in Webster Hydraulic Pumps, follow this procedure:

NOTE: The seal is a synthetic lip type, press fitted into the pilot plate, which is
fastened to the pump body by three screws.

{1} Remove the pilot plate (Fig. 24). Note the position of the seal in the pilot
plate. PRESS THE OLD SEAL OUT.

444, 500, 600 Loader
-10- Service Manua! Supolement



(2) Install a new seal in the pilot
plate. Be sure it is started straight.
Press it into its Proper location {Fig.
25),

(3) Inspect the pump drive shaft
for wear at the seal seat. If the
wear is no more than a smooth
groove several thousandths of an
inch deep, the seal should function
satisfactorily. If wear has roughened
the seat, it is possible to polish it
with emary cloth if the wear is not
too deep. This should be only a PI-1208

PI-1209

temporary repair. If possible, the
seal seat should be ground on a
cylindrical grinder and polished, or
the shaft should be replaced with a
new one,

Fig. 25 Installing New Seal in Pilot Plate

(4) Neatly wrap the shaft with one layer of transparent tape to prevent the shaft
splines or keyways from damaging the new seal when it is being installed. Start
wrapping at the seal seat, overlapping each turn about 1/16” over the last,
progressing outward (Fig. 26).

(5) The seal should be lubricated with grease to make it slide easily into place.

(6) With the pilot plate in place, reinstall and tighten the pilot plate mounting
screws.

HYDRAULIC PUMP REPAIR (Webster Pump)

When a Webster Pump can no longer deliver 1650 PSI at full engine RPM, the gears in
the pump are worn too severely and the pump must be replaced or repaired.

To disassemble a Webster Hydraulic Pump, proceed as follows:

(1) Wash the outside of the pump with soivent. With a sharp scriber, scratch a
line across the edges of the cover, gear plate and body to aid in reassembly.

{2) Remove the pilot plate and seal (Fig. 24).

(3} Pull the pump dive shaft out of the pump (Fig. 27). The ball bearing will
come with it.

{4) Remove all the screws from the pump body (Fig. 28), Some of them enter
from the shaft end and some from the cover end.

{5) Replace two screws in the shaft side and turn them in several turns by hand
{Fig. 29). Tap sharply on the heads of the two scres, alternating between them (Fig.
29). When the dowels are disengaged, remove the screws and separate the plates.

i Do not attempt to hold the pump in a vise,
A WA R N l N G as this will damage the mating surfaces of the

pump plates.

(6) Inspect the gears, shafts and bearings. If the bearing surfaces of the shafts, gear
ends and the body have a dull look (not shiny) there may have been abrasive
material in the oil, This may have caused serious damage to the needle bearings.

Under clean oil conditions the need bearings should not show wear even after
several thousand hours of operation,

M-

Fig. 26 Wrapping Shaft Spline

e

PI-1210

Fig. 27 Pulling Drive Shaft From Pump

PI-1211

Fig. 28 Removing Pump Body Screws

Fig. 29 Separating Pump Plates
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(7) If the needle bearings must be replaced, it is usually possible to start them out
of the bearing wells by using a piece of drill rod or shaft diameter. Fill the bearing
with heavy grease and drive the drill rod into the bearing with a hammer. The rod
acts as a plunger, and the grease forces the bearing up out of the bearing well (Fig.
30). The drain holes in the bearing wells must first be plugged to make this process
effective.

When inserting new needle bearings, the lettered ends must be exposed and the
bearings pressed in so they are under fiush by 1/16” (Fig. 31).

(8) I the cover and body plates are worn where they come in contact with the
gears, they should be resurfaced on a surface grinder.

PI-1213

Replace the gears with new ones if the cover and body are resurfaced. Fig. 30 Forcing Out the Bearings

(9) Normally, the shafts do not need replacement unless extreme shock loads or
high pressure operation have caused a keyway failure in the drive shaft.

LETTERED
SIDE UP

1/16"

To reassemble:

(1) Carefully dean up the bench area to be used.

(2) Wash all pump parts with solvent and dry them with air.

(3) Assemble the ball bearing to the pump drive shaft, insert assembly into the

body and install the pilot plate and seal according to steps 4, 5 and 6 under PL1214
Hydraulic Pump Sea! Replacement (Webster Pump).

Fig. 31 Inserting New Bearings ,
(4) Set the pump body with the ground face upward. J
(5) Place a key in the drive shaft and lower the drive gear over it (Fig. 32) l

making sure the key enters the gear properly.

(6) [Insert the idler gear and shaft assembly (Fig. 33).

(7) Place the gear plate over the gears, observing the scratch marks on the sides of
the plate and body to be sure the pump is being reassembled properly.

(8} Insert the dowel! pins through PI-1215
the large holes in the gear plate Fig. 32 installing Drive Gear
{Fig. 34).

{9) Insert the cover plate over the
shafts, Check the scratch .marks on
the sides of the plates to be sure
the pump is being reassembled
properly.

(10) Insert and tighten the cover
screws, then turn the pump over
and insert and tighten the body
screws.

You should be able to turn the pump Pl-1216 PI-1217
shaft by hand if the pump has been

properly assembled.

Fig. 33 Installing Idler Gear Assembly Fig. 34 Inserting the Dowel Pins
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HYDRAULIC CYLINDER REPAIR

‘» ; There are several conditions which can cause a hydradulic cylinder failure. They are:

(1) A nick on a cylinder shaft can cause seal damage and external leakage.

Instruct the operator to inspect the cylinder shafts occasionally. He can do this by
running his hand up and down the length of the shaft with the shaft fully
extended, This is very important when handling gravel, stone, or scrap metal. Shaft
inspection can detect nicks or scratches before they are large enough to damage the
cylinder head seals. Carefully dress down any nicks or scratches on a cylinder shaft
with a fine carborundum stone.

(2) Pinholes at either of the cylinder ports can cause external leakage.

Pinholes can be welded shut by gas or electric arc welding. If you will be welding a
cylinder at the pivot end, the cylinder shaft should be extended to prevent heating
and weakening the piston seals. If you will be welding at the head end of the
cylinder, the cylinder should be disassembled to prevent damage to the seals in the
head. If you will be using an electric arc welder, do not apply the ground clamp to
the cylinder shaft, as this will cause a burned spot on the shaft.

(3) A dented cylinder case can cause the piston to be worn flat and allow internal
leakage.

If a cylinder case has been dented and the piston worn flat, it is not economical to
repair the cylinder in most cases. Replace the cylinder with a new one.

{4) Foreign material in the cylinder case can cause scoring of the cylinder wall and
internal leakage. Improper hydraulic filter service can cause foreign material to be
circulated through the hydraulic system. A dirty (blocked) filter cartridge will cause
the filter bypass to open and allow unfiltered oil to pass through. This can cause
excessive wear to the hydraulic pump and to all control valves and cylinders.

Yo disassemble a hydraulic lift or tilt cylinder:

(1) Remove the hydraulic cylinder from the machine.
(2) With the special spanner wrench, remove the head from the cylinder.

(3) Pull the shaft and piston assembly from the cylinder case.

To replace the cylinder seals:

(1) File or grind a slight bevel on the shoulder at the piston end of the cylinder
shaft (Fig. 35). This will allow the seals to be installed over the shoulder without
damaging them. Dress all nicks off the shaft (Fig. 35). Do not use a power grinder
or a file for this purpose.

(2) Soak the teflon piston seal in warm oil or water for several minutes before
installing it. This wiill make it softer and easier to install.

To reassemble the hydraulic cylinder:

(1) Instali the cylinder head seals and place the cylinder head carefully onto the
cylinder shaft,

{2) Install the spacer onto the shaft (lift cylinder only).
(3) Install the piston seals and place the piston onto the end of the cylinder shaft.
{4) Install the piston locking nut and tighten it securely.
{5) Use the special cylinder repair tool (Fig. 36) when installing the piston into

the cylinder. This tool will prevent the threads in the end of the cylinder case from
damaging the piston seals,

-13-

PI-1221

Fig. 35 Shaft Preparation

P1-1222

Fig. 36 Using Cylinder Repair Tool
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(6) Use extreme caution, when
inserting the cylinder head into the
cylinder case, to prevent “O" ring
damage.

(7) Tighten the cylinder head with
the special spanner wrench,

HYDRAULIC PUMP ALIGNMENT (M-500
and M-444 Gasoline or LP Gas)

PI-1224

Proper alignment of the hydraulic pump PL.1223
with the engine crankshaft- is necessary to
prevent excessive pump drive adapter Fig. 37 Removing Pump From Machine
wear,

Fig. 38 Removing Coupling & Adapter

To properly align a hydraulic pump with
the crankshaft of the loader engine, proceed as follows:

(1) Remove the hydrualic pump and pump mounting plate from the machine (Fig.
37).

(2) Remove the pump ocoupling and pump drive adapter from the machine (Fig.
38).

(3) Moaunt the engine adapter to the engine crankshaft (Fig. 39).

{4) Mount the pump aligning hub to the pump mounting plate in place of the
pump- (fig. 39). PL-1225

(5) Loosen the engine mounting bolts (Fig. 40). Fig. 39 Mounting Pump Aligning Tools )

(6) Slide the pump mounting plate and hub over the aligning shaft. The pump
mounting plate should rest flatly against the pump mounting brackets {welded to
the Bobcat frame). Insert 1/4" aligning pins through the drilled aligning holes in the
pump mounting plate and the mounting brackets (Fig. 41). You may find it
necessary to shift the engine slightly or to bend the pump mounting brackets to
secure a flat contact hetween the mounting plate and brackets.

;s

vy

¥,

77

{7) Bolt the pump mounting plate securely in place (Fig. 42). Bolt the engine
securely to its mountings.

(8) Remove the spark plugs from the engine and turn the engine through a full
revolution to check the alignment. If resistance to rotation is felt, move the engine
or bend the pump mounting brackets to realign.

PI-1226

{10) Remove the pump mounting
plate from the machine, Fig. 40 Loosening Engine Mounting

{11) Install the hydraulic pump on
the pump mounting plate in place
of the aligning hub,

(12) Install the pump drive adapter
in place of the aligning shaft on the
engine flywheel,

(13) Install the pump and its
mounting plate and secure the plate
in position with the aligning pins
(Fig. 41). Bolt the pump mounting
plate securely in place (Fig. 42).
The pump drive adapter and the
pump drive shaft must be secured
together. Fig. 41 Insert Alignina Pins Fig. 42 Bolt Mounting Plate in Place
444, 500, 600 Loader
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ALTERNATOR CHARGE SYSTEM (500, 600)

Rectifiers and stators on Kohler and Wisconsin engines are often needlessly replaced. The
electrical system fuse is in the positive battery cable circuit, which carries both charge
and draw amperage. A burned out fuse, corrosion in the fuse holder or an otherwise poor
connection would create a no charge condition. Check the condition of the fuse and its
contacts within the holder before assuming more serious alternator problems.

To check the stator:

Examine leads for broken wires or loose connections. If none. is found, remove one red
and one black lead from RECTIFIER-REGULATOR. Using an ohmmeter with R x 1
scale (Simpson Model 260, or similar meter with ohmmeter sensitivity of 20,000
ohms/volt) check continuity as follows: (See Chart at Right).

METER PROBE | CORRECT REPLACE

To check the Rectifier-Regulator:

Use the foliowing procedures only when battery is not fully charged. Determine charge
with hydrometer. It should not exceed 1225 (See Chart, Below Right),

CONNECTIONS

METER VALUE STATOR

Red to Red

2.0 Ohmsy ¢ Indicates Short
Circuit

Black to Black }0.1 Ohmsl Indicates Open
& Circuit

Red to Black © —

Red to Engine oo — | Any Reading indi-

Black to Engine | go —— | cates Short Circuit

Alternator wiring:

The metallic portions of the regulator are
isolated from the mounting, and so the
same regulator can be used in either a
positive or negative ground system.
WISCONSIN and KOHLER MOTORS,
however, have adapted negative grounds as
standard for all 12 volt generating circuits.
All alternator-regulator wiring furnished by
WISCONSIN and KOHLER willi be for
negative ground, and wired in accordance
with the diagram in figure 43, The white
wire attached to the “BATNEG” terminal
on the rectifier-regulator is grounded to
the engine at a lug under one of the
starter mounting bolts, This lug is also
used for attaching the ground cable from
the negative post of the battery to the
engine.

All leads from the rectifier-regulator must
be 10 gauge wire and shall not exceed 10
feet in length. If longer leads are needed,
8 gauge wire must be used.

RESISTANCE CHART

PROBLEM ANALYSIS CHART

| ENGINE STOPPED
READ AMMETER

[INDICATOR AT O ]

START ENGINE AND RUN

|
AT NORMAL SPEED

FOR EMERGENCY USE: Operate with ’"REG’’ wire disconnected and taped
{to prevent short). After 1 hour, connect loose red wire to “AC”" terminal. Charge

S |

5 AMPS OR LESS
ON AMMETER

OVER 5 AMPS
ON AMMETER

DISCONNECT BATTERY

RE-CONNECT BATTERY
START ENGINE

Disconnect red wire from “REG’’ terminal
on Rectifier - Regulator and tape it.

1
5 AMPS OR LESS
ON AMMETER
I

|
20 to 30 AMPS
ON AMMETER
1

RECTIFIER section of Rectifier
Regulator inoperative

REGULATOR section of Rectifier

Reagulator inoperative

I
mplace Rectifier-Regulator ] L

will be 5 amps. After additional operation, if battery required more charge

remove red wire from “AC"” and repeat.
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Bik
Bi
Brn
Gr
Or
Pi
Pu
Rd
Wh
Yel

e

LEGEND J

= Black

= Blue

= Brown
= Green

= Orange
= Pink

= Purple
= Red

= White

= Yeilow
= Jumper
= Positive
= Negative
= Ground

B-1174 )
B-1176

C-1376

Fig. 43  Electrical Circuitry (Rectifier - Reguiator Module, One Unit} {M-600)
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Installation of Equipment Solenoids:
(1) Do not connect solenoid power lead to rectifier/regulator “BAT-NEG” terminal.

{2) Make power lead connection at starter switch {as close to battery as possible)
Fig. 43).

(3) Add by-pass condensor at solenoid terminal. Use a 1 MFD condensor similar to
that used for auto radio suppression,

Rectifier-Regulator Mounting:

The rectifier-regulator is insensitive to vibration and thus can be mounted to any type of
support. Installation must, however, be in a vertical position. This chimney effect
mounting tends to dissipate heat more efficiently. The four lead wires from the stator are
36" long, and if it is desired to mount the rectifier-regulator at some location other than
the standard position on the engine shroud, approximately 15" of wire is available for
this purpose.

Because an alternator differs from a D.C. generator, there are precautions to take:
{1) Do not reverse battery connections.

(2) Connect booster batteries properly; positive to positive and negative to
negative.

(3) Disconnect the regulator to battery lead if a fast charger is used.
(4) Never use a fast charger to boost battery output.
(5) Do not attempt to polarize the alternator. It needs no polarization.

{(6) Do not ground output wires or field wires between the alternator and
reguiator,

{7) When arc welding on machine, disconnect battery ground lead.

(8) Do not operate engine with battery disconnected from system.

Flywheel Alternator System:
The alternator system used on the K662 Kohler and VF4D Wisconsin engines provides
electrical power to charge the 12 volt battery and also furnishes power for a lighting
circuit. This system has the following basic components:

(1) Permanent Fieild Magnet Ring.

(2) Alternator Stator.

{3) Full Wave Rectifier.

(4) Voltage Regulator.

A brief description of each of these components will aid in explaining the operation of
this system:

(1) Permanent Magnet Ring: This assembly consists of 12 permanent magnets
inbedded in a die cast ring, The ring is affixed to the inside rim of the flywheel,
then machined to obtain the proper air gap between it and the stator.

-17-
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{2) Alternator Stator: The stator is assembled in stationary position on the gear
housing of the engine. This assembly consits of twelve coils. Each of the coils
contain a primary or load winding and a secondary winding which acts as a
regulator winding.

(3) Ful Wave Rectifier: A rectifier is a device used to convert alternating current
to direct current. The rectifier used does this through the use of half-wave diodes.
These are electronic devices that allow current to flow in one direction but block
flow in opposite direction. Since alternating current continually alternates from
positive to negative direction the use of both positive and negative diodes in a full
wave bridge arrangement rectify AC into a smooth flow of direct current. Since
excessive heat will effect the operation of this rectifier, the heat dissipating fins nust
be mounted in an upright position for maximum cooling.

(4) Voltage Regulator: This is a solid state regulator that uses resistors, a silicon
controlled rectifier (SCR) and a Zener voltage sensor. The use of solid state
electronic devices eliminates the necessity of mechanically operated contacts and
thus failure due to vibratory damage or fatigue. The voltage regulating device is
mounted on the front of the full wave rectifier.

{5) Function of the Alternator System: As the permanent field magnet ring rotates
around the stator, and alternating current is induced in the primary or load winding
of the stator. The current procuded is approximately 35 amperes. This AC currect
flows to the Full Wave Rectifier where it is rectified to direct current which then
flows to the battery and lighting circuit.

The regulator acts to limit the battery charge rate by controlling battery voitage. When
the Zener diode in the voltage regulator senses capacity charging, it switches and allows
current to flow into the secondary winding of the stator. As currect flow increases in the
secondary, it causes the currect flowing in the primary winding to decrease. When no
current flows in the secondary, maximum current flows in the primary, tikewise, when no
power is needed in the load winding, maximum current flows in the regulator winding.

Servicing the .Alternator System:

The serviceman will find that the syncro alternator differs somewhat from the conventional
alternator or generator. The conventional alternator must derive output current through
the use of a field current from the battery, whereas the syncro alternator has current available
at alt times and uses it only to regulate voltage. This is accomplished through the use of an
electronic switch known as a silicon controlled rectifier. When the SCR conducts regulating
current through the regulating winding, it actually limits or turns off the current flow in the
load winding as the current demand varies.

(1) Installation of Rectifier-Regulator Assembly. Assembly must be installed in a

vertical position, creating a chimney effect which tends to dissipate heat more
effeciently.

Do NOT install resistors, fuses or lead wire smaller than No. 10 AWG in
connections from the battery to the bridge rectifier assembly.

(2) Service Procedure: It is desirable to check an improperly operating alternator
with a volt ohmmeter. Listed below are various alternator problems with a detailed
analysis of best procedure to follow:

(a) First examine lead wires for loose or broken connections at the
rectifier-regulator. Opens or ground may be detected in the stator through the
use of the R x 1 scale of your ohmmeter., Remove (4) input leads from
rectifier-regulator. Connect meter test leads to read lead wires to check
continuity. Approximately 2,0 ohms resistance should be read on your
ohmmeter,
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NOTE: Read this completely before

attempting any checks.
VF4D Wisconsin engines have the rectifier
and regulator modules mounted to the
shrouding at the rear of the engine. On
some engines the rectifer and regulator
modules were mounted behind the
distributor. They are hard to check and
service, You may want to move the
modules out onto the shrouding. To do
this (Fig. 45):

(1) Disconnect the connectors by
squeezing the outer ends of the
receptacles and pulling apart.

(2) Remove the modules from
their position behind the distributor.

(3) Mount the modules on the
shroud at the rear of the engine.
Mount the rectifier slightly higher
and to the left of the regulator
module.

NOTE: The rectifier and regulator
modules are grounded to the
engine frame. You will need to
remove paint from the shroud to
get a metal to metal contact
between the base of the modules
and the shrouding. Do not
mount the modules anywhere
other than on the engine.

(4) Use a jumper harness (Fig. 46,
Item 1) to connect the stator leads
to the rectifier and regulator
modules. The fool-proof type
connectors prevent incorrect wiring.

CHECKING THE RECTIFIER AND
REGULATOR

All ohmmeter readings are to be made on
the R1 scale.

Examine the leads for broken or frayed
wires, or loose connections, If none are
found, disconnect the battery and
uncouple the rectifier and regulator
modules from the jumper harness. Make
sure the bases of the modules are making
good contact with the engine shroud.

Use an ohmmeter to check whether the
rectifier and regulator are defective. All
the checks can be completed without
removing anything from the machine, If a
meter connection is shown going to
ground, it means engine ground. Besure
you have a good ground connection.

» NOTE: If your ohmmeter does not give
j you the readings shown in
figures 47 thru 56, reverse the
leads going into your meter. If
the readings still differ from the
readings listed, replace the part
tested.

PI-1358

Wiring Diagram

Rectifier Check #1

Any reading

indicates a

short circuit

Infinity

10 - 45 Ohns

Infinity

P1-1358 PI-1358
Rectifier Check #2 Rectifier Check #3
Any reading Any reading
indicates a indicates a
short circuit short circuit

Infinity

PI1-1358

P1-1358 PI-1358
Rectifier Check #4 Regulator Check #1
Any reading Any reading
indicates a indicates a
short circuit short cireuit
Infinity Infinity

PI-1358

Regulator Check #3
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STATOR CHECKS

Use a test light (or continuity tester) to
check for shorts from the stator leads to
ground. The test light will indicate any
shorts by lighting the bulb, If the bulb
indicates there is a short, the stator will
need to be replaced. If the bulb does not
light when checking any of the stator
leads to ground, check to make sure there
is continuity (bulb lights) between each
combination of two stator leads. If you
have continuity, go on to the voltage
check. Use a voltmeter to check the
stator. Run the engine at full throttle
when taking these readings.

NOTE: The voltmeter readings may
differ from the ones shown in
figures 57 thru 61. The readings
given are meant as a guide.

if the stator is bad, the readings will differ

greatly from the readings shown. They
will be lower readings.

NOTE: If the engine is not run at full

RPM the readings may vary.

If all checks are made and all readings are
acceptable, but the battery doesn’t charge,
there must be a bad connection in the
wiring harness or the battery terminal.

NOTE: The blue wire, as referred to in
these tests, is the wire next to
the red wire. It is blue coming
off the stator, but may be any

color next to the connector.

Any reading
indicates a
short circuit

Infinity

PI-1358

Any reading
indicates a
short circuit

Infinity

PI-1358

Fig. 54

Regulator Check

#4

Fig. 55 Regulator Check #5

PI-1358

P1-1359

Fig. 56

Regulator Check #6

Fig. 57 Stator Check #1

20 Volts AC

PI1-1359

PI-1359

Fig. 58

Stator Check #2

Fig. 59 Stator Check #3

140 Volts AC

PI-1359

Regulator
Disconnected

PI1-1359

Fig. 60

Stator Check #4

22

Fig. 61 Stator Check #5
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Next connect meter to black lead wires. Approximately 0.1 ohms should be
your reading here, There should be no ground connection from either winding,
nor should there be a connection between windings. If a connection exists
between the two windings or to ground, stator assembly should be replaced.

(b) Full Wave Bridge Rectifier; Examine each of {4) diodes for breakdown
by connecting ohmmeter R x 1 scale from AC imput connection to positive
plate, then move lead to negative plate alternately, Meter should read
approximately 10 ohms in proper polarity. A shorted diode will indicate no
resistance and would cause a short circuit through the load winding when in
operation. An open diode would read infinite resistance and would also
indicate that replacement is necessary.

(c) Regulator Assembly: The regulator assembly contains (2) semiconductors,
a silicon controlled rectifier, which is the electronic switch for the control
winding, and a zener diode which is the battery voltage sending device, turning
the SCR on when the battery voltage at the predetermined level, To adjust
voltage, remove {2) screws from regulator cover, lift cover off, connect
voltmeter to battery terminals. Be sure battery load is less than alternator
output so that unit is regulating. With alternator running at approximately
one-half speed, adjust potentiometer to desired voltage (Fig. 44),

(d) Battery Voltage Too Low: Follow previous procedure, turning variable
resistor clockwise.

(e) Full Charge Will Not Regulate: Check for broken lead wires at connection
to regulator plates. To be sure regulator winding operates properly, connect (2)
red leads together. Start engine. A maximum of 4 amperes charge should be
noted. This would indicate stator winding is satisfactory. Regulator should be
replaced.

(f) Battery Votage Too
High: Remove regulator cover.
Connect voltmeter to battery
terminals. Start engine. With a
small screwdriver or suitable
blade adjust variable resistor P1-1281
counterclockwise until proper
voltage is obtained. Replace
cover.

TURN CLOCKWISE TO INCREASE

FULL WAVE
RECTIFIER

TURN COUNTERCLOCKWISE TO
REDUCE

(g) No Charge: If alternator Il
does not charge when load is
applied to battery, shut off
engine, Disconnect regulator
lead (red) from regulator
terminal. Be sure lead is taped
or isolated from conducting
engine parts. Once again start
engine. Alternator should
chafge to full output. !f not,
assembly should be replaced.

*VOLTAGE
ADJUSTMENT
(Potentiometer)

\VOLTAGE REGULATOR COVER

Current rectifiers furnished by the engine * VOLTAGE ADJUSTMENT:
manufacturer do not have the voltage
adjustment feature. This was eliminated to
improve the service life of the unit. Fig. 44 Voltage Adjustment (Later M-500 & Early M-600 W/VFA4D Engine)

Clockwise — Increase Voltage, Counterclockwise — Decrease

444, 500, 600 Loader
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LEGEND J
Blk = Black
BI = Blue
Brn = Brown
Gr = Green
Or = Orange
Pi = Pink
Pu = Purpl
Rd = Red
Wh = White
Yel = Yellow
J = Jumper
+ = Positive
- = Negative
= = Ground

NOTE: If you receive a
replacement wiring
harness for a machine
with a flywheel
alternmator, it may
contain an extra wire
{green). Cut and tape l 10
the wire ends.

B-1172 J

B-1176
C-1376

Fig. 45 Electrical Circuitry (Rectifier - Regulator Module, Two Unit) (Later M-600, VF4D Engine)
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LEGEND

Black
Blue
Brown
Green
Orange
Pink
Purple
Red
White
Yetlow
Jumper
Positive
Negative
Ground

B-1176
B1173
C-1376

Fig. 62

Main Frame Electrical Circuit (444 Gasoline)




LEGEND

Blk = Black
Bl = Blue

/\D Brn =  Brown

P~ ., Gr = Green

/ Q O = Orange

Pi = Pink
Pu = Purple
Rd = Red
Wh = White
Yel = Yellow
J = Jumper
+ = Positive
- = Negative
= = Ground

B-1176
B-1177
C-1376

Fig. 63

Main Frame Electrical Circuit (500 Gasoline S/N 42806 & Below)
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Blk
BI
Brn
Gr
Or
Pi
Pu
Rd
Wh
Yel

LEGEND

Black

= Blue

= Brown
= Green
= Orange
= Pink

= Purple
= Red

= White

= Yellow
Jumper
Positive
= Negative
= Ground

B-1176
B-1178
B-1376

Fig. 64

Main Frame Electrical Circuit (500 Gasoline S/N 42807 & Up)
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WISCONSIN ENGINE SERVICE (M-600)
RESTORING COMPRESSION

On a new engine or on one which has been out of operation for some time, the oil may

have drained off the cylinders so that compression will be weak. This may cause difficulty in TEMPERATURE VISCOSITY
difficulty in starting. To remedy this condition, remove the spark plug and pour about a
fluid ounce of engine oil through the spark plug hole into each cylinder. Below 0° F SAE 5W-20W
Turn the engine over several times by ha.nd to distribute .the oil over the cylinder walls. 0° F to +15° F SAE 10W
Then replace the spark plug and compression should be satisfactory.
+15% F 10 +40° F SAE 20-20W
+40° F 1o +120° F SAE 30

(APl CLASS SC)

GOVERNOR ADJUSTMENT

Fig. 65 Oil Specifications
The control rod between the governor and carburetor must be adjusted to the proper
length, or the governor action will be faulty. With the engine at rest, the governor spring
will hold the flyweights in, and the control rod must be of such length as to hold the
carburetor throttle wide open at that point. The accuracy of this adjustment can be VH4
tested-by disconnecting the control rod from the governor lever, then pushing the rod \
toward the carburetor as far as it will go. This will open the throttle wide. The governor

lever shouid then be moved as far as possible in the same direction; all of this being done
with the rod disconnected from the lever. Holding both parts in the above position, the VF§ ————p 10
rod should be screwed into the swivel block on the carburetor, until the bent end of the
rod will register with the hole in the lever.

Then, screw the rod in two more turns. Insert the rod into the hole in the governor lever —¢
and insert the cotter pin. With the governor lever pushed toward the carburetor as far as 4
it will go, there should be about 1/16 inch clearance between the throttle lever and the -
stop pin on the carburetor. The clearance will cause the lever to bounce back from the 2
stop pin, rather than jam against the pin, when a load is suddenly applied to the idling

engine.

The governor lever is furnished with 12 holes (Fig. 66) for attaching the governor spring.
For operation in a Bobcat using model VF4 Wisconsin engine, the spring should be
hooked into the No. 10 hole in the arm. This would set the engine speed to 2400 RPM

under load. For Bobcats using model VH4 Wisconsin engine, the No. 12 hole should be 2o
used. This would set the engine speed to 2800 RPM under load (Fig. 67). Fig. 66 Governor Lever
RPM
HOLE
Load No Load No.
1400 1525 4
1500 1650 5
1600 1725 5
STORAGE OF ENGINES 1700 1850 6
1800 1950 7
Clean the exterior of the engine completely. 1900 2025 7
2000 2150 8
To protect the cylinders, pistons, rings and valves from rusting and sticking, a half and 2100 2225 8
half mixture of kerosene and engine oil should be injected into the pipe tap opening on 2200 2350 9
the intake manifold while the engine is warm and running at moderate speed. About a 2300 2425 9
quarter pint is necessary, or enough so a heavy bluish smoke will appear at the exhaust. 2400 2550 10
Shut the engine off. This fogging operation will give a coating of oil on the above 2500 2625 10
mentioned parts, protecting them from the atmosphere. 2600 2750 1
2700 2850 12
Drain the oil from the crankcase. 2800 2925 12
Drain the fuel system. Fig. 67 Governor Adjustment Scaie
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RETURNING STORED ENGINE TO SERVICE

Drain condensation from the engine.

Fill the crankcase to the proper level with the proper grade of engine oil.
Check the spark plugs.

Refuel the engine.

CARBURETOR ADJUSTMENT

The main metering jet in the carburetor is of the fixed type. It requires no adjustment.
The idle needle should be adjusted for best low-speed operation, while the carburetor
throttle is closed by hand. Turning the needle in closer to its seat results in a richer
mixture. Turning the needle out away from its seat resuits in a leaner mixture (Fig. 68).

idie Discharge
Holes

\dle Adjusting Throttle

Needle Plate

dle Jet Idle Fuel
e Je Pick-Up Passage A-1810
Fig. 68 Carburetor Adjustment

CARBURETOR RECONDITIONING (Fig.
69}

To remove the throttle body assembly:

(1) Remove the four bowl to body
assembly screws (ltem 35) and
lockwashers using a screw driver.

(2} Raise the throttle-body slightly
and separate the bowl to body
gasket {ltem 17) from the fuel bowl
assembly, then lift off the throttle
body carefully to avoid damage to
the floats.

To disassemble the throttle body:

(1} Press against the end of the
float axle (Item 16) at the slotted
side of the hinge bracket to force
the axle through the hinge bracket.
Use a small screwdriver. Then
remove the float axle from the
opposite side. Remove the float
assembly (ltem 15) and fuel valve
needle.

{2) Remove the bowl to body
gasket (ltem 17) from the machined
surface of the throttle body (ltem
8) then remove the venturi (ltem
18).

{3) Remove the fuel valve seat
(Item 14) with its fiber washer
(item 13).

(4) Remove the idle adjusting
needle (ltem 10) and friction spring
(ftem 9) from the side of the

B-1231

throttle body 5. Fig. 69

Carburetor Breakdown
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(5) Remove the idle jet {item 11} from the passage in the machined surface of the
throttle body, near the fuel valve seat. Use a smail screw driver.

(6) Back out the throttle stop screw (ltem 2) fiush with the end of the lever
(Item 3). Close the throttle and mark the levers and throttle body as a guide to
correct assembly of parts.

NOTE: Do not remove the throttle plate, throttle shaft and lever assembly, throttie

packings and retainers from the throttle body unless the shaft is bent or other
components of the assembly are damaged.

(7) File off the riveted or peened ends of the throttle plate screws (ltem 4) flush
with the throttle shaft. Use care not to damage the throttle plate or throttle bore.

(8) Remove the throttle plate screws, throttle plate (Item 6} and throttle shaft and
lever assembly Item 3).

(9) To remove the throttle shaft packing and retainer (ltem 5), screw a 5/16” - 24
thread tap into the packing retainer until firmly seated. Insert a long punch or rod
through the opposite shaft hole and drive out the retainer and packing. Repeat for
the other side.

{10) Remove the fuel inlet plug (Item 12) and screen {if used).

To disassemble the fuel bowi:

(1) Remove the 1/2"" plug (Item 34) from the bottom of the fuel bowl. Remove
the fiber washer (ltem 33).

(2) Remove the fuel bowl drain plug (Item 12) from the bottom of the bowl.

(3) Remove the main jet (Item 32) and fiber washer (Item 31) form the threaded
passage near the bottom of the fuel bowl.

(4) Remove the main discharge jet (item 40) with its fiber washer {Item 39) from
the center of the fuel bowl casting.

{5) Remove the well vent jet (Item 19) from the machined surface of the fuel
bowl. Use a small screwdriver.

(6) Mark the choke bracket (Item 22), choke lever (Item 28) and air intake body
as a guide to correct assembly,

(7) Remove the choke lever spring (ltem 25). Close the choke and remove the
choke plate screws (ltem 4) and choke plate (Item 38). Note the position of the
poppet spring in the air intake.

{8) Remove the choke shaft nut (Item 26) and lockwasher (Item 27). Remove the
choke lever {ltem 29).

(3) Remove the bracket assembly screw (ltem 30) using 1/2” open end wrench.
Remove the choke bracket (ltem 22).

{10) Remove the choke shaft hole plug (Item 34) and fiber washer (Item 33) using
a 1/2” open end wrench.

.20.
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NOTE: For removal of choke shaft packings and retainers, refer to step 9 under
“disassembling the throttle body"’.

Thoroughly clean all metal parts, using a special carburetor parts cleaner and rinse in
solvent. Blow out all passages and channels in the castings with compressed air. Reverse
the air flow through each passage to insure the removal of all dirt particles.

ﬂ WARN I NG Never use a wire or drill to clean out the
jets.

Inspect all parts and replace any that are damaged or worn, Always use a repair kit. For
the correct repair kit to use, see your Bobcat Parts Book.

To reassemble the fuel bowl and air intake assembly:

(1) Insert the choke shaft packing and retainer using a bushing driver. Be careful.
Lightly drive the retainer into the body until flush with the machined surface.
Repeat for opposite side.

(2) Carefully guide the choke shaft (item 20), through the packings and retainers,
into position in the air intake body. insert the choke plate {(Item 38) into the cut
out of the choke shaft. Make sure the choke plate poppet valve is in the same
position as when it was disassembled. Install the choke plate screws using a small
screwdriver,

{3) Install the choke shaft hole plug (Item 34) with its fiber washer (ltem 33) and
tighten with a 1/2” open end wrench.

{4) Place the choke shaft bracket (ltem 22) on the assembly screw (ltem 30) and
attach the bracket to the air intake in the same position as when removed. Tighten
the screw using a 1/2"” wrench.

(5) Assemble the choke lever (item 29) onto the choke shaft in the same position
as when removed, using the lockwasher (ltem 27) and nut (ltem 26). Tighten the
nut.

(6) Attach the choke lever spring (ltem 25} to the choke lever and choke bracket.

(7) Place the fiber washer (ltem 39) over the threads of the main discharge jet
{ttem 40). tnstall the main discharge jet in the bow! assembly and tighten firmly.

(8) Install the well vent jet (Item 19) in the bowl assembly. Tighten using a small
screwdriver,

{9) Place the fiber washer {ltem 31) on the main jet (ltem 32) and install the
main jet in the threaded hole near the bottom of the bowl.

(10} Install the hex plug (ttem 34) and gasket {Item 33) and tighten securely.

To reassemble the throttle body assembly:

(1) Insert the throttle shaft packing and retainer using a bushing driver. Be careful.
Lightly drive the retainer into the body until flush with the machined surface.
Repeat for other side.
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(2) Insert the throttle shaft and lever assembly (ltem 3) into the throttle body.
Rotate the shaft to wide open position.

{3) Insert the throttle plate {Item 6) and rotate to closed position. Hold the plate
with your fingers and start the throttle plate screws (ltem 4). Partially tighten them
with a small screwdriver. Center the throttle palte in the throttle bore and tighten
the screws.

NOTE: Make sure the beveled edges of the throttle plate fit the throttle bore when the

throttle plate is closed.

(4) Install the idle adjusting needle (item 10) and friction spring (item 9) into the
threaded passage at the side of the throttle body. Turn the needle IN lightly against
it seat, Then, back the needle OUT 1-1/4 turns as a preliminary adjustment.

(5} Install the idle jet {ltem 11) in its counter-bored passage and tighten, using a
small screwdriver,

(6) Install the fuel inlet plug (Item 12) and screen (if used) in the threaded hole
at the throttle body.

(7) Invert the throttle body and install the fuel valve seat (item 14) and fiber
washer (ltem 13).

{8) Place a new throttle body to fuel bowl gasket (item 17) on the machined
surface of the fuel bowl cover. Install the fuel valve needie (Item 14) in its seat.

(9) Place the float assembly (Item 15) in position with the float lever bushing in
line with the holes in the hinge bracket. Install the float axle (Item 18).

{10) To insure correct fuel level in the float chamber, check distance (Fig. 70) from
the top of the floats to the machined surface of the cover. To change the distance,
use a long-nosed plier and bend the lever close to the float body.

Do not bend, twist or apply pressure to
the float bodies. When viewed from their

free end, the float bodies must be
IN centered and at right angles to the

machined surface and must move freely
on the float axle.

(11) Insert the large opening end of the venturi (Item 18) into the throttle bore

and position the venturi so the machined flat will be toward the fuel bowl when
the bow! is assembled.

To assemble the fuel bowl to the throttle body:

(1) Place the fuel bow! assembly on the throttle body assembly and align the holes
in the bowl flange with the holes in the gasket and cover.

(2) Install the four assembly screws (ltem 35). Tighten them evenly and securely.
{3) Hold the throttle lever in closed position and turn the throttle stop screw

(item 2) IN until it contacts the stop pin on the throttle body. Turn the screw IN
1-1/2 additional turns as a preliminary adjustment.

1-1/4”

Float Adjustment
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LPG CARBURETOR SERVICE
To disassemble the carburetor:

(1) Mark the throttle plate (Fig.
71, Item 6) and main body for
correct reassembly of the throttle
plate. Remove the throttle plate
screws {ltem 5) and throttle plate.

{2) Remove the throttle shaft and
lever assembly (ltem 10).

{3) Remove the shaft seals (ltem
3) and seal retainers {ltem 2) from
both sides of the main body.

(4) Remove the venturi retaining
screw (ltem 11) and remove the
venturi (Item 4} from the main
body.

(5) Remove the idle needle valve
{ltem 8) and idle needle valve spring
(Item 9) from the main body.

(6) Invert the carburetor, loosen
the adjusting nut (item 12) and
remove the main adjusting screw

(Item 13) with the adjusting nut. Fig. 71 LP Carburetor Breakdown

{7) Remove the screw plug (ltem
21).

{8) Mark the choke plate (Item 22) and air intake for correct reassembly of the
choke plate. Remove the choke plate screws (ltem 5} and choke plate. Remove the
choke shaft nut {Item 16), choke lever {Item 15), choke shaft plug {(item 25) and
choke shaft (Item 23).

(9) Mark the location of the choke cable bracket (Item 19). Remove the choke
bracket screw {item 14},

Thoroughly clean all metal parts, using a special carburetor parts cleaner. Rinse in solvent.
Blow out all passages and channels in the casting with compressed air. Reverse the air
flow through each passage to insure the removal of all dirt particles.

Never use a wire or drill to clean out the
AWAR N I N G jets. Inspect all parts and replace any that

are damaged or worn.

To reassemble the carburetor:

(1) Attach the choke cable bracket (ltem 19) to the main body using. the bracket
screw (ltem 14) position as marked at time of disassembly and securely tighten the
SCrew,

(2) Insert the choke shaft (Item 23} and shoke shaft hole plug (ltem 25), attach
the choke plate (ltem 22) to the choke shaft. Position the choke plate as marked at
time of disassembly. Leave the screws loose. Close the choke and align for best
closing, then securely tighten the screws,
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{3) Attach the choke shaft lever {ltem 15} to the choke shaft with its hex nut
(Item 16). Position the lever as marked at time of disassembly. Securely tighten the
nut.

(4) With the carburetor inverted, replace the pipe plug (Item 21}, adjustment screw
locknut (item 12) and adjustment screw {(ltem 13). Turn the adjustment screw in
against its seat, then back it out two turns.

(5) With the flange of the carburetor up, place the venturi (Item 4) into the
throttle bore with the side hole in line with the screw hole in the main body and
secure the venturi with its retaining screw (ltem 11).

(6) Place the throttle shaft seals (ltem 3) into the seal retainers (Item 2) and
assemble the seals and retainers into the counterbores of the main body.

(7) Insert the throttle shaft and lever (Item 10) through the seals so the throttle
stop screw is in contact with the stop pin when the throttle plate is in closed
position. Attach the throttle plate {ltem 6) to the shaft. Leave the screws loose.
Align the throttle plate to the march marks. Close the throttle and align the plate
for best closing. Tighten the screws.

(8) Place the spring on the idle needle valve (Iitem 8) and install the idle needle

and spring. Turn the needle valve in lightly against its seat. Back out the needle
valve 1-1/4 turns,

VAPORIZER - PRIMARY REGULATOR SERVICE
The vaporizer (Fig. 72) consists of a high pressure regulator and vaporizer combined into

a single unit. The high pressure regulator reduces LPG fuel tank pressure to a uniform
outler pressure. The vaporizer section vaporizers the liquid gas.

To disassemble the vaporizer:
Refer to figure 73 for parts identification and follow the steps outlined below.

(1) 'I:o remove the corrugated heat exchanger, clamp the vaporizer in a vise and
remove the 1-1/4” brass nut (item 24) with a thin wall socket wrench.

(2) Remove the inlet orifice retainer (Item 11) and aluminum washer (item 12)
from the inlet bore,

(3) Loosen the locknut (ltem 3) on the adjusting screw (ltem 2) and turn the
screw all the way down to depress the inlet valve seat. The valve seat in its normal
position interferes with the removal of the inlet orifice (ltem 13).

(4) Turn a 1/4” - 20 screw into the inlet orifice block and remove the block
{ltem 13).

The springloaded inlet valve seat must be

AWARNING fully depressed during this operation to
prevent damage to both the seat and

orifice block.

(5) Remove the pressure adjsuting screw (ltem 2) and spring (ltem 4),

(6} Remove the six diaphragm cover screws (ltem 5) and the diaphragm cover
(Item 6).

Adjustment

Vaporizer
Heat Exchanger

A-1820

Fig. 72 Vaporizer - Primary Regulator

| JE—

B-1225

Fig. 73 Vaporizer Breakdown
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(7) Lift the rubber diaphragm {ltem 9) with the assembled piston from the bore.
Remove the screw (ltem 7) that secures the diaphragm and retainer to the piston
and discard the diaphragm,

(8) Invert the vaporizer assembly (Item 15) and remove the inlet valve seat and
retainer, spring and valve cap (ltems 16 thru 19).

(8) Remove the large o-ring (Item 21) from its groove on the outside of the

. . Align
vaporizer housing.

Screw
Holes

2\Iign Piston
To Straddle
Inlet Orifice
Block
A-1822

To reassambie the vaporizer:

{1) Position a new diaphragm {ltem 9) over the piston (item 20) and lay the
retainer (flange up) on the diaphragm. Secure the parts with the diaphragm screw, Fig. 74 Aligning Piston to Body
but do not tighten at this time,

(2) Check the condition of the inlet orifice (Item 13). If it is damaged at the
orifice shoulder, replace this part.

(3) Insert the inlet orifice block into its bore temporarily. This part has a slot and
rides on a dowel pin located in the bore to prevent the part from being installed
improperly.

(4) Position the assembled diaphragm and piston into the bore {Fig. 74) so that
the piston straddles the inlet orifice block without rubbing against it.

(6) Align the six screw holes of the diaphragm with the holes in the vaporizer
head and tighten the diaphragm screw (Fig. 74). Hold the diaphragm and retainer to
keep them from moving when tightening the screw.

(6) Remove the assembled diaphragm and piston and the inlet orifice block from
their respective bores after proper alignment has been determined.

{7) Check the inlet valve seat. If the neoprene disc is damaged or badly worn,
replace the entire unit,

(8) Place the button {(ltem 17) on the spring {Item 16) and insert the button end
of the spring into the inlet vaive seat (Item 18), Install these parts into the bore
(Fig. 75).

(9) Install the assembled diaphragm and piston into the bore after replacing the
o-ring on the piston. Coat the seal with a light film of oil for easier installation.
Recheck the piston alignment by looking into the inlet orifice bore. The yoke of
the piston should line up with the inlet orifice bore, and the six diaphragm holes
should align with the holes in the top of the vaporizer.

(10} Replace the cover over the diaphragm and secure it with the six cover screws.
Place the adjustment screw spring (ltem 4) into the bore through the top of the
cover and install the adjusting screw and lock nut (items 2 & 3).

(11) Turn the adjusting screw all the way in to depress the inlet seat.

{12) Install a new fiber washer on the iniet orifice block and insert the block in the
bore using the slot as a guide. Remove the 1/4"” - 20 screw from the assembled
valve,

(13) Place a new aluminum washer into the orifice bore. Thread the inlet orifice
retainer into the bore and tighten. Install a new large o-ring into the groove on the
outside of the vaporize assembly. Fig. 75 Inserting Button & Spring
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{14) Install a new o-ring on the heat exchanger and install the heat exchanger into
the vaporizer head. Install the fiber washer and 1-1/4’" brass nut. Tighten it securely
using a thin wall socket.

o To adjust the vaporizer:

NOTE: The vaporizer assembly must be adjusted for a working pressure of not more
than 12 PSI (Gauge Pressure) at each overhaul and at any time the pressure
adjusting screw is moved.

(1) Place the assembly in a vise or suitable clamp. Secure an air hose which will
supply approximately 75PSI| to the inlet connection (Fig. 76).

A-1835

(2) Connect a 0 to 30 or a 0 to 50 PSI pressure gauge to the outlet. Fig. 76 Checking Working Pressure
{3) Back off the vapor adjusting screw until only one or two threads are holding
the screw in the cover. Apply air pressure to the unit.

(4) Turn the pressure adjusting screw in slowly until a reading not over 12 PSI
shows on the gauge.

NOTE: To obtain an accurate gauge reading it may be necessary to unscrew the gauge
partially to bleed off some of the air. Retighten the gauge and readjust for not
over 12 PSI. If the gauge reading remains steady, the valve is not leaking. If the

pressure reading creeps up, it indicates a leaking valve. It will be necessary to
check for incorrect assembly, or replace valve parts as necessary.

(5) With everything connected and adjusted as above, smear soap film over the
vent hole in the diaphragm cover. Bubbles will appear if the diaphragm is leaking.

o (6) After the proper adjustment has been made, tighten the locknut on the
pressure adjusting screw. Turn off the air pressure and disconnect the gauge and air
line.

SECONDARY REGULATOR SERVICE

To disassembie the regulator {Fig. 77):

(1) Remove both diaphragm
assemblies (ltem 2) by turning to
the left, counterclockwise.

(2) Remove the inlet orifice (Item
6).

(3) Remove the regulator adjusting
screw (ltem 10)

{4) Remove both leaf spring
retaining screws (item 8).

{(5) Remove the valve block and
spring assembly (ltem 5). Do not
take this assembly apart.

c To clean the parts:

(1) Clean all parts except the
diaphragms with isopropyl alcohol.
Clean the diaphragm covers by

wiping with a cloth. Fig. 77 Secondary Regulator Breakdown

B-1224
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{2) Check the diaphragms for leaks. Remove the screen (or screens) from the vent
opening in the diaphragm cover. Blow into the vent opening to extend the plunger,
then seal the opening with your thumb. Press on the extended plunger. If the
diaphragm is leaking, the plunger can be pressed in and will stay in. If resistance is
felt, and the plunger springs back out upon being released, the diaphragm is not
leaking.

(3) Discard all worn or damaged parts.

To reassemble the regulator:
(1) Install a new regulator valve seat (ltem 7).

(2) Insert the block, spring and valve assembly into the regulator body, making
sure that the ends of the leaf springs enter their respective slots in the regulator
body and are visible through the leaf spring retainer screw holes.

(3) Install and tighten the inlet orifice (Item 6).

(4) With the o-ring seal lightly lubricated, use finger pressure only to screw the
regulator adjusting screw (Item 10) into the regulator body.

If resistance is felt, it indicates that the
round valve rod has not entered the hole
in the regulator adjusting screw. In this
event, remove the regulator adjusting
screw and try again until the screw can
be turned in by hand until the slotted
head is almost flush with the body.

A WARNING

(5) Seat the adjusting screw, lightly, with a screwdriver. It will need a final setting
after assembly is complete.

{6) Insert the left spring gauge set (Fig. 78). Hold them in position while installing
and tightening the leaf spring lock screws. Do not tighten them excessively.

(7) Install and thoroughly tighten by hand both daiphragm assemblies. Use new
cover-to-body gaskets (1tem 3).
To test for a leaking valve:

(1) Connect air or gas {(at not over 12 PSI) to the regulator inlet,

NOTE: A previously adjusted vaporizer-primary regulator can be used as a source of air

or gas at not over 12 PSI.

(2) Smear a bubble film over the regulator outlet. A leaking regulator valve will be
indicated by an expanding bubble at the outlet.

(3} If the regulator valve leaks, dissassemble the regulator and clean or replace
valve parts as needed. Recheck for leaks.

Following is a procedure for setting the regulator valve to open at approximately 1/2”
water vacuum:

(1) Connect the air or gas (at not over 12 PSI) to the regulator inlet,

(2) Seat the adjusting screw, lightly, with a screwdriver.

LEAF SPRING

GAUGE SET
/‘ LEAF SPRING
LOCK SCREWS
PI-1272
Fig. 78 L.eaf Spring Gauge Set
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{3) Cover the regulator outlet with a bubble film, Slowly back out the regulator
adjusting screw by turning it counterclockwise, until the regulator just begins to
leak. Point of leak will be indicated by a slowly expanding bubble at the regulator
outlet.

(4) Find the point of leak and turn the regulator adjusting screw to the right
(Clockwise) 3/4" to one turn from this position.

(5) After setting as indicated above, blow sharply into the diaphragm breather
hole. This will open and reseat the inlet valve. Repeat this several times. Recheck
the setting, follwoing steps 3 and 4.

LP FUEL FILTER LOCK
To replace the filter element:

(1) Close the hand valve on the tank.

(2) Remove the filter assembly
from the fuel tank.

NOTE: When you will be cleaning the
filter, remove the entire solenoid
section first to keep accumulated
dirt and scale from entering the
solenoid section.

(3) Remove the solenoid by
clamping the filter housing (Fig. 79,
Item 9) in a vise and carefully
loosening the 5/8" hex brass body
{Item 1). Carefully remove the
solenoid section, including all items
1 through 7, 13 and 14,

{4) Hoid the filter housing (ltem
9) in a vise and unscrew the filter
inlet {ltem 12). It has a 3/4” square
nut.

B-1171

(5) Remove the filter element and
clean any deposits out of the filter
housing. Clean the element {ltem
10) by blowing compressed air through it, from the inside out. Inspect the o-ring
{Item 11) for any cuts or damage.

Fig. 79 LP Fuel Filter Lock

(6) Repiace the cleaned or new filter element in the recess inside the filter
element. Be sure it is seated. Lubricate the o-ring with a light mineral oil. Carefully
turn the filter inlet completely in by hand then tighten it to 30-40 ft.-ibs. torque.

(7) Reassemble the solenoid section to the filter housing using a maximum of 18
ft.-lbs. torque. Oil the o-ring (Item 8) on the filter housing to keep it from being
damaged.

IGNITION TIMING

Locate the DC timing notch on the rotating flywheel screen and make certain that it is
located in line with the large “DC” letters which are stamped on the flywheel propér
(behind the screen). Connect the timing light in series with the No. 1 spark plug. With
the engine operating at 1800 RPM or over, allow the flash from neon light to illuminate
the leading edge of the notch,

-37-
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The DC timing notch should line up with the running spark advance timing mark on the
flywheel shroud (Fig. 79A);

I the notch does not line up correctly loosen the spark advance arm clamp screw and
turn the distributor body by hand until the notch matches the proper marking (Fig. 80).
Be sure to retighten the advance arm clamp screw.

If the engine is running below 1800 RPM
when timing, the automatic advance in

the distributor will not be fully advanced
and the inaccurate timing may cause

serious damage to the engine when
operating at high speeds.

DISTRIBUTOR MAINTENANCE
The firing order for the VF4D engine is 1-3-4-2,

The distributor breaker point gap should be .018 to .022 inches. To readjust the breaker
point gap:

{1} Turn the engine over by hand until the breaker arm rubbing block is on a high
point of the cam.

(2) Loosen the stationary contact locknut and screw the fixed contact in or out,
until the correct gap is achieved.

(3) Tighten the tocknut and recheck the gap.

The distributor should be periodically lubricated and inspected for external conditions
which could affect its operation.

Every 50 hours of operation, the oiler on the side of the distributor base should have 3
to 5 drops of medium engine oil added. Every 100 hours, apply 3 to 5 drops of medium
engine oil to the felt in the top of the cam sleeve. Do not over-lubricate.

SPARK PLUG

The spark plug gap should be .030 inch. Plugs should be kept clean both inside and out
(Fig. 81). If the porcelain insulator is cracked, replace with a new plug of correct heat
range, The spark plug thread is 18 millimeter. Be sure to use a good gasket under the
spark plug. Tighten the spark plugs to 25 - 30 ft.-lbs. torque.

HIGH TEMPERATURE SAFETY SWITCH

As a safety precaution some engines have high temperature safety switches mounted on
the cylinder heads near the No. 4 and No. 3 spark plugs. The switches will automatically
stop the engine when head temperatures are too high.

The switches are set by the manufacturer to operate at the correct temperature. If the
cylinder head temperature reaches 570°F, the switch will automatically short out the
distributor and stop the engine. A waiting period of about 7 minutes will be required before
the switch has cooled off sufficiently to permit re-starting the engine. An overheated engine
will score the cylinder walls, burn out connecting rod and crankshaft bearings and warp
pistons and valves. The cause of the overheating condition will need to be remedied before
re-starting the engine.

The wire from the high temperature safety switch must be connected to the same terminal on
the distributor as the wire from the negative terminal of the ignition coil.
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ENGINE RECONDITIONING

When ordering engine parts, include the engine specification number.

Engine repairs should be made only by a mechanic who has had experience in such work.
When disassembling the engine it is advisable to have several boxes available so that parts
belonging to certain groups can be kept together. Capscrews of various lengths are used in
the engine, therefore great care must be exercised in reassembly, so the right screw will
be used in the various places. Otherwise, damage may result.

Tighten the cap screws and nuts of the manifolds, cylinder heads, gear cover, oil pan,
connecting rods, cylinder block, main bearing plate and the spark plugs to the specified
torque readings indicated in the following paragraphs of reassembly.

While the engine is partly or fully dismantled, all the parts should be thoroughly cleaned.
Remove all accumulated dirt between the fins.

Follow this order in disassembling the engine: To reassemble, reverse the order.

ACCESSORIES

Remove the engine oil filter, starter, hydraulic pump, variable speed sheave and any other
attaching parts first. ‘

FLYWHEEL

Remove the flywheel screen. Remove the fiywheel nut and washer. The flywheel is
mounted to a taper on the crankshaft Take a firm hold of the fins and pull outward. At
the same time, strike the end of the crankshaft with a soft hammer (Fig. 82). The
flywheel will slide off the taper of the crankshaft and bearings. When reassembling the
flywheel, be sure the Woodruff key is in position on the shaft and the keyway in the
flywheel is lined up accurately with the key.

AIR SHROUDING

To disassemble air shrouding, first remove the cylinder head covers (Fig. 83) and the
screws mounting the flywheel shroud to the lower cylinder shrouds and cylinder heat
deflectors. Then remove the screws holding the flywheel shroud to the gear cover.

CARBURETOR & MANIFOLDS
The carburetor and manifolds can be removed in sections (Fig. 84).

In reassembly tighten the nuts for mounting the manifolds to 14 to 18 ft.-Ibs. torque on
model VF4 engines and 18 to 23 ft.-bs. torque on model VH4 engines.

CYLINDER HEAD

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

Before reassembling the cylinder heads, remove all carbon and lead deposits. Use new
cylinder head gaskets in reassembly, as the old gasket will be so compressed and hard,
they 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 22 to 24 ft.-lbs.
torque, After the initial run-in, retorque the head screws.

Flywheel

A-1823

Removing Flywheel

Cylinder

Head Covers  Shroud A-1841
Fig. 83 Removing Shrouding

Manifold

Fig. 84

Cover “%v w

A-1838

Removing Gear Cover
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GEAR COVER

Disconnect the governor linkage before removing the gear cover, since the same mounting
screws are used for the governor housing and gear cover. Remove the gear cover screws
and drive out the two dowel pins (Fig. 85). You can then remove the cover, exposing the
timing gears (Fig. 86). In reassembly, tighten the cap screws to 14 - 18 ft.-lbs. torque.

CAMSHAFT GEAR

Remove the three cap screws and lock washers which hold the gear to the end of the
camshaft (Fig. 86). Note that the camshaft gear has offset holes to provide accurate
assembly for valve timing.

IDLER GEAR & SHAFT

Remove the socket head (Allen-head) set screw that locks the idler shaft in place (Fig.
87). The screw is located in the side of the crankcase behind the distributor mounting
flange. Remove the idler gear and shaft using a gear puller.

In reassembly, be sure the oil groove in the shaft is facing up. Drive the shaft into the
crankshaft with a soft metal hammer. Maintain a .003 to .004 inch clearance between the
idler gear and the shoulder of the shaft.

OiL PAN

The engine can now be inverted so the supports and oil pan can be removed (Fig. 88). In
reassembly, tighten the oil pan mounting screws to 6 - 9 ft.-Ibs. torque.

OiL PUMP

Remove the lock nut and pump driver gear from the shaft. if the gear is too tight to
remove by hand, use a puller. Hammering on the end of the shaft to loosen the gear will
damage the pump.

Remove the slotted pipe plug from the bottom of the crankcase {Fig. 89). Using a 5/32"
Allen wrench, remove the lock screw from the pipe plug hole, Withdraw the oil pump
from inside the crankcase. If the pump fits too tight to remove by hand, tap the front of
the pump housing {not the shaft) with a hammer and brass rod.

In reassembly, be sure the lockscrew seat in the pump housing lines up with the
lockscrew hole in the crankcase.

PISTONS & CONNECTING RODS

Using a 1/2”" socket wrench, loosen and remove the hex locknuts from the connecting rod
bolts, By tapping the ends of the bolts, lightly, the connecting rod cap will release from
the bolts.

Scrape off all carbon deposits that might interfere with removal of the position from the
upper end of the cylinder. Turn the crankshaft until the piston is at the top of its stroke.
Push the connecting rod and piston assembly upward and out through the top of the
cylinder. Be careful not to scrape the crank pin by allowing the rod bolts to strike or
scrape across it. Place the cap on the connecting rod immediately to prevent mismatching
in reassembly. Be sure any shims are in place before putting the cap on.

NOTE: These models of engines were originally furnished with babbitt cast connecting
rod bearings. Shell bearing rods are being used for current production engines.
The shell bearing rods are interchangeable with babbitt bearing rods for service

replacement.
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Fig. 87
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Fig. 88 Removing the Oil Pan

Pipe Plug
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Be careful, in reassembly, to mount the bearings properly. The cap should be assembled
to the rod so the locating lugs of the bearing halves are both toward the same side (Fig.
90). Refer to the chart {Fig. 95) for clearance between the bearing and crank pin.

When reassembling the piston to the engine, the wide section of the piston skirt must be
toward the maximum thrust side ({(opposite the crankshaft rotation, (Fig. 91). The
clearance between the piston skirt and cylinder must be measured in the center of the
thrust face at the bottom of the piston skirt. Refer to Specification Chart for proper skirt
clearance.

In reassembly, be sure the piston and connecting rod assemblies are put back into the
same bore from which they are removed. Use a suitable ring compressor and stagger the
piston rings gaps 90° apart around the piston. Oil the pistons, rings, wrist pins, rod
bearings and cylinder walls before assembty.

Locating Lugs Shell Bearing

A-1847

Fig. 90

Bearing Locating Lugs

A WARNING

Identical numbers are stamped on
the side of the rod and its

MANIFOLD -

corresponding cap. These numbers

must be on the same side of the
connecting rod when installed in
the engine. Be sure the hole in
the connecting rod cap is facing
toward the oil spray nozzle (Fig.
92). Install new nuts on the
connecting rod bolts and torque
to 22 - 28 ft.-lbs.

VALVE

PISTON

SPLIT-SKIRT PISTON
SPLIT TOWBRD DIRECTION
OF CRANKSMAFT ROTATION

CAM-GROUND PISTON
WIDE THRUST FACE OPPOSITE —-
CRANNSHAFT ROTATION

VALVE TAPPET

PISTON RINGS

If a ring expander tool is not available,
install rings by placing the open end of
the ring on the piston first (Fig. 93).
Spread the ring only far enough to slip OIL SPRAY NOZZLE

over the piston and into the correct -
groove, being careful not to distort the

CONNECTING ROD

GASOLINE STRAINER

= OiL FILLER
AND BREATHER CAP

OlL SABER

ott FILTER

P1-1436

ring. Install the bottom ring first. Work

OIL DRAIN PLUG

toward the head of the piston, installing

the top ring last, Fig. 91

Engine Cutaway

Each piston has two compression rings, a scraper ring and an oil ring (Fig. 94). The outer
diameter of the top compression ring is chrome plated. Mount the scraper ring with the
craper edge down, otherwise oil pumping and excessive oil consumption will result.

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

The cylinder blocks do not need to be removed uniess the cylinder bore is scored,
out-of-round, or worn oversize more than .005 inch. In this event, the blocks will need to
be removed, rebored and fitted with oversize pistons and rings. In reassembly, tighten the
four cylinder block mounting nuts to 40 - 50 ft.-Ibs. torque.
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SPECIFICATION CHART
MM INCHES

Piston to Cylinder at Piston Skirt

(thrust face) ,089 - ,10 .0035 - .004
Piston Ring Gap ,25 - 51 .010 - .020
Piston Ring Side Clearance in Groove

Top Ring ,051 - ,089 .002 - .0035

2nd & 3rd Rings ,025 - ,064 .001 - .0025

Oil Ring ,064 - 10 .0025 - .004
Piston Pin to Connecting Rod Bushing ,013 - ,028 .0005 - .0011
Piston Pin to Piston 0-,02 .0000 - .0008

tight

Connecting Rod to Crank Pin-Side

Clearance ,023 - ,46 .009 - .018
Connecting Rod Shell Bearing to Crank

Pin Diameter (Vertical) ,03-,07 .0012 - .0034
Connecting Rod Babbitt Bearing to

Crank Pin ,02 - ,051 .0007 - .0020

VALVES & SEAT INSERTS

Remove the valve tappet inspection plate and compress the valve springs with a standard
automotive type valve lifter (Fig. 96). Insert a rag into the opening at the bottom of the
valve chamber so the retaining locks do not fall into the engine crankcase. Remove the
retaining lock, seats, springs and 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.

The exhaust valve face and replaceable exhaust seat inserts are of stellite material. A
positive type valve rotator is furnished as standard equipment on the exhaust valves. Clean
and inspect operation of the rotor,

The inlet and exhaust valve inserts can be removed, when replacement becomes necessary
by using an insert puller.

Before grinding valves, inspect the valve guides for possible replacement. The valve face is
ground at a 45° angle to the vertical centerline of the valve stem. 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 the valves. Wash the block
throughly with a hot solution of soap and water. Wipe the cylinder walls with clean, lint
free rags and light engine oil, especially if the cylinders were rebored and honed.

Valve guides in the cylinder block are replaceable. The valve stem has a clearance of .003

to .005 inch in the guide, When the clearance becomes .007 inch, the guide should be
driven out and a new pressed into place.
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CRANKSHAFT

To remove the crankshaft (Fig. 97), take out the six capscrews in the main bearing plate
at the take-off end. Pry the plate off and remove the crankshaft from the end of the
crankcase. In reassembly, use the same quantity and thickness bearing plate gaskets and
shims as were removed. They are necessary to provide end play for the tapered roller
crankshaft bearings.

NOTE: End play should be .002 to .004 inch when the engine is cold.

There is practically no wear in these bearings, so readjustment is seldom necessary after
proper assembly,

In reassembly, the timing marks on the
crankshaft gear and camshaft gear must be

‘. WARNING aligned (Fig. 86), or the engine will not
operate properly. If timing is off

considerably, the engine will not run at
all.

The mounting holes in the main bearing plate are offset so the plate will be correctly
mounted for main bearing lubrication, Tighten the main bearing cap screws to 25 - 30
ft.-tbs, torque.

CAMSHAFT
The camshaft must be removed from the flywhee! end of the engine (Fig. 98). When

replacing, be sure the spring and plunger are in place in the end of the camshaft, as they
hold the camshaft in position endwise,

VALVE TAPPETS

Take the valve tappets out after the camshaft is removed. In reassembly, the tappets must
be inserted in their proper position in the crankcase before the camshaft is installed.

After the cylinder blocks have been assembled to the crankcase, adjust the valve tappets
(Fig. 99). With the tappets in their lowest positions (engine cold) the clearance should be
.008 inch for the inlet and 016 inch for the exhaust, with or without stellite valves.
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Fig. 97  Removing the Camshaft
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TECHNICAL DATA (Wisconsin)

FITS & CLEARANCES

Breaker Pint Gap . . .. .. ... .. i i e .018 - 022
Spark Plug Gap . . .. o e e e e e e e .030
Idler Gear to Shaft Collar Clearance . .. .. ... ..o v i v i i inunn. .003 - .004
Piston to Cylinder at Piston Skirt (Thrust Face) ................. .0035 - .004
Piston RinNg Gap .. v vttt it s ettt i et e .010 - ,020

Piston Ring Side Clearance in Grooves:

Top RiNg . . . e e e e .002 - .0035

2nd Ring . .. o e e e e e e .001 - ,0025

3rd RiNg . oot e e e e e e e e e e .001 - .0025

Oit RiNg . . ... e e e e .0025 - .004
Piston Pin to Connecting Rod Bushing . .. .. .. ... ..o vtvunn.. .0005 - .0011
Piston Pin to Piston . . ... .. .. ... .. .. e .0000 - .0008
Connecting Rod to Crank Pin - Side Clearance . .. ... ... ... v.... .009 - .018
Connecting Rod Shell Bearing to Crank Pin Diameter . ... ......... .0012 - 0034
Conencting Rod Babbitt Bearing to Crank Pin Diameter .. ......... .0007 - .0020
Crank Pin Diameter VF4 Engine . . . . v v vt vt ittt oo r oo e nns 1.751 - 1.750
Crank Pin Length VF4 Engine . .. .. .. .. . it ittt e 1.130 - 1.125
Valve Stem Clearance in Guide . . . . . ... ...... ... ... ......... .003 - .005
Valve Stem Clearance in Guide (Maximum Permissable) .. .. .. ... ......... .007
Crankshaft End Play (Cold) .. ... .. ... ... .. @i, .002 - .004
Valve Tappets:

Inlet . o e e .008

Exhaust . . o e e 016

TORQUE VALUES

Spark Plugs . . . . . ... e 25 - 30 ft.-lbs.
Cylinder Head Screws . . ... .. .. .. ..., 22 - 24 ft.-lbs.
Gear Cover SCrews . . . .. i i i ittt it et et e 14 - 18 ft.-bs.
Oil Pan Mounting Screws . .. .. .. .. ittt i e e 6 - 9 ft.-lbs.
Connecting Rod Nuts .. ... ... .. ... ... .. ... 22 - 28 ft.-lbs.
Cylinder Block Mounting Nut . . . ... ... .................. 40 - 50 ft.-lbs,
Main Bearing Plate Capscrews . . . . .. .. .. . . it 25 - 30 ft.-1bs.
Manifold Mounting Nuts VF4 Engine . . .. ... ... ..o v ... 14 - 18 ft.-lbs.
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TROUBLESHOOTING GASOLINE & LP ENGINES

PROBLEM

CAUSE

CORRECT!ION

Engine will not turn over with
starter.

Blown fuse in the wiring harness.

Replace the fuse.

Loose battery connections.

Clean the battery terminals and
re-attach the cables, tightening
them securely.

Battery is discharged.

Re-charge the battery. Check the
function of the charging system.

Defective starter switch.

Replace the switch.

Loose starter connections.

Tighten the connections securely.

Broken or disconnected wiring
harness.

Reconnect or replace the wiring
harness.

Engine fails to start or is difficult
to start,

The variable speed is in high
speed position,

Pull the wvariable speed drive
control iever all the way back
before stopping the engine.

The clutches are partially engaged
with the steering lever in neutral
position. The loader willi tend to
rock or move while starting.

Adjust the clutches so the levers
will travel 3 to 4 inches from
neutral position, ineach direction.

Improper starting procedure.

Refer to ‘‘Starting Procedure” in
the Bobcat Operation section of
this Manual.

No fuel in the tank.

Refuel.

The engine air cleaner is dirty.

Service the air cleaner.

The air vent hole in the fuel tank
cap is plugged.

Remove and clean the cap.

Leaky fuel line,

Correct as required.

Damaged fue! pump.

Readjust, repair or replace.

The carburetor is not being
choked sufficiently, especially if
the engine is cold.

Choke as required. If the
cylinders start to flood, push the
throttle control all the way
forward. Start the engine.

The carburetor is being
choked too much when starting a
warm engine.

You should not normally need to
choke an engine that is warm.

The cylinders are flooded.

Crank the engine a few times
with the spark plugs removed. Be
careful when doing this, Clean &
dry the spark plugs.

Water, dirt or gum in the gasoline
is interfering with fuel flow.

Drain & clean the fuel system.
Refill with clean fuel.

Dirty carburetor.

Correct as required.

The ignition cable is disconnected
from the magneto, distributor or
spark plugs.

Reconnect the ignition cable.

Broken ignition cables, causing
short circuits.

Replace broken ignition cables.

The ignition cables, distributor or
spark plugs are wet.

Dry and clean them.

Moisture in the ignition system
due to fertilizer dust settiing into
or around switches, fuses, ignition
wire, battery terminals or
distributor cap. The fertilizer dust
draws moisture.

Store the idle machine in a dry
place as far as possible from
stored fertilizer.

Blow fertilizer dust off the
machine daily and wash it off
frequently with diesel fuel.

Spray the ignition system with a
sealant made to prevent moisture
problems.
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PROBLEM

CAUSE

CORRECTION

Engine fails to start or is difficult
to start. (Cont'd)

The spark plugs are wet or dirty.

Clean or replace the spark pilugs.

The spark plug gaps are wrong.

Re-gap or replace the plugs.

The ignition is out of time.

Retime.

Faulty condenser or coil.

Replace.

Faulty magneto or distributor.

Repair or replace.

The crankcase oil is too heavy
(cold weather}.

Use an engine oil of the proper
viscosity.

The valves are ieaking or sticking.

Clean and reseat the valves.

Incorrect valve tappet adjustment.

Adjust.

Cylinders dry due to engine
having been out of use for some
time (poor compression).

Restore compression by pouring a
small amount of engine oil into
the cylinders.

Loose spark plugs.

Install new gaskets & retorgue
plugs.

Damaged cylinder head gasket or
loose cylinder head.

Install new gasket & retorque
head.

Piston rings stuck in piston.

Remove & clean the parts.

Scored cylinders (lack of
compression).

Correct as required.

Engine Misses.

-

Spark plug gap incorrect.

Reset the spark plug gaps.

Wrong type spark plugs.

Check against recommendations.

Improper ignition timing.

Retime the engine.

Fouled spark plugs.

Clean or replace. Check cause of
fouling.

Pitted breaker points.

Check for cause.

Loose ignition cables or worn or
broken cables.

Correct as required.

Water in gasoline.

Drain & refill.

Poor compression.

Tighten cylinder heads and spark
plugs.

Incorrect fuel mixture.

Readjust carburetor.

Dirty carburetor.

Clean.

Clogged fuel screen.

Clean.

Engine Surges or Gallops.

Carburetor flooding.

Check carburetor adjustment.

Governor incorrectly adjusted.

Readjust.

Backfiring.

Lean fue! mixture,

Readjust carburetor.

Improper ignition timing.

Retime.

Improper breaker point gap.

Readjust.

Sticky intake valve.

Correct as required.

Engine Overheats.

Engine is overloaded.

Operate at a lower variable speed
setting.

Operate at a 3/4 to fuli throttle
setting.

Engine cooling fins are dirty.

Clean the cooling fins thoroughly.

Engine has been operated with
part of the shrouding removed.

Clean the cooling fins and replace
the shrouding.

Dirty engine oil.

Change engine oil.
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ONAN ENGINE SERVICE (444)

ENGINE OIL

Refer to the chart below for correct type of oil to use in the engine. Use a viscosity
recommended when temperature at time of starting is as indicated in the chart. Use oil

Service Classification SC, SD or SE.

Replace oil & filter after every 50 hours of loader operation. To replace oil remove the
crankcase drain plug at the rear end of the engine, below the oil fill tube.

After draining, replace the plug and refill with 3 quarts of oil recommended in the chart.

TEMPERATURE OIL VISCOSITY
Below 0°F SAE 5W
0°F to 30°F SAE 10W
30°F to 90°F SAE 30
Above 90°F SAE 50

CRANKCASE BREATHER (Fig. 100)

Lift off the rubber breather cap. Carefully pry the valve from the cap; or press hard, with
both thumbs on top of the cap and your fingers below, to release the valve from the
rubber cap. Wash the fabric flapper type check valve in solvent. Dry and install it, with the
perforated disc toward the engine.

GOVERNOR & SPEED CONTROL
The governor engine speed is 3000 RPM maximum, no load.

Before making a governor adjustment, run the engine about 15 minutes to reach the
normal operating temperature.

The speed at which the engine operates is determined by the tension applied to the
governor spring. Increasing spring tension increases engine speed. Decreasing spring tension
decreases engine speed.

CARBURETOR ADJUSTMENT

To adjust the idie jet needle {Fig. 101}, turn the idle adjusting needle IN until the engine
loses speed. Then turn it OUT until the engine runs smoothly. A hunting condition at
no-load can sometimes be corrected by an idle adjustment.

NOTE: operating

Make the adjustment when the engine is running at normal

temperature and no-load.

CARBURETOR RECONDITIONING (Gasoline)

Carburetor maintenance should consist of regular cleaning. Some gasolines have a tendency
toward formation of gum deposits inside the carburetor which can usually be removed by
soaking in alcohol or acetone. A fine, soft wire may-be used to clean the jets.

Figure 102 shows the carburetor breakdown. When reconditioning the carburetor always
use a repair kit. Refer to the Bobcat Parts Book.

Be sure the float is not.damaged. If necessary to reset the float level, use a small screwdriver
to bend the lip of the float. With the carburetor casting inverted and the float resting lightly
against the needle in its seat, there should be 5/16" (1/4”* with styrofoam plastic float)
clearance between the bowl cover gasket and the free end of the float (side opposite the
needle seat) (Fig. 191).
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444, 500, 600 Loader
Service Manual Supplement



FUEL PUMP

A diaphragm type fuel pump is used (Fig.
103). 1f fuel does not reach the
carburetor, check the fuel pump before
dismantling it. The pump can be checked
by disconnecting the fuel line at the
carburetor, cranking the engine slowly,
and observing whether fuel comes from
the line at the carburetor. If there is
enough fuel in the tank, and the line
between the tank and pump is clear but
the pump fails, repair or replace it. Failure
of the pump is usually due to a leaking
diaphragm, valve or valve gasket, a weak
or broken spring, or wear in the drive
linkage.

If you choose to repair the pump rather
than replace it, use a repair kit.

NOTE: Always return the handpriming
lever all the way inward so the
priming lever does not prevent
normal pump operation.

Gasoline diluted with oil may
indicate a faulty fuel pump.

CARBURETOR RECONDITIONING (LP
Gas)

To disassembly the carburetor:

(1) With the carburetor inverted,
loosen the check nut (Fig. 104),
Item 3) and remove the main
adjustment screw (ltem 2) and
check nut from the fuel metering
block. Remove the fuel block
screws, fuel block (ltem 4) and
gasket (ltem 19).

(2) Remove the adapter plate
screws and lockwashers (Items 5, 6,
20 & 21). Remove the adapter plate
(Item 7) and gasket from the
throttle body.

{3) Remove the idle needle valve
(Item 15) with its spring from the
throttle body.

(4) Remove the throttle screws
(ltem 17) and throttle plate (ltem
18). Remove the throttle shaft and
lever assembly (item 12). Remove
the seal retainers (ltem 11) with
their seals (Item 10).

Fig. 102  Gasoline Carburetor Breakdown

J

B-1200

Fig. 103  Fuel Pump Breakdown
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Po) | A WARNING

C

Never use a wire or drill to clean
out the jets.

Thoroughly clean all metal parts, using a

\

B-1240

special carburetor cleaner. Rinse in
solvent., Blow out all channels in the Fig. 104  LP Carburetor Breakdown
casting with compressed air. Reverse the

air flow through each passage to insure

removal of all dirt particles.

Inspect all parts and replace any that are damaged or worn. Always use a repair kit. For
the correct repair kit to use, see your Bobcat Parts Book.

To reassemble the carburetor:

(1) Place the adpater plate gasket (Item 8) on the throttle body and attach the
adapter plate (Item 7) to the throttle body using two short screws and lockwashers
{Item 6). Place a lockwasher onto the medium length screw (ltem 21) before
installing it. The long screw (Item 5) goes intoc the raised portion of the adapter.
Tighten the screws uniformly,

(2) Place the metering block gasket onto the adapter and attach the fuel metering
block (Item 4). Assemble the check nut {(ltem 3) onto the main adjustment screw
(iltem 2). Thread the screw into the fuel block until the screw just contacts the
seat. Back out the screw two full turns and tighten the check nut.

(3) Place the spring on the idle needle valve (item 15) and assemble the idle
needle valve into the throttle body. Turn the needle valve IN lightly agdinst its seat,
then back it OUT one turn.

(4) Place the seals {item 10) into their retainers and insert them into the throttle
shaft counterbores from opposite sides. Insert the throttle shaft (ltem 12) and
loosely attach the throttle plate (Item 18) to the throttle shaft with its screws.
Make sure the throttle plate and shaft are assembled in the smae way as before
disassembly. Close the throttle. Align for best closing, then tighten the screws.

VAPORIZER - PRIMARY REGULATOR SERVICE

To service the vaporizer - primary regulator, see page 33.
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VALVE SYSTEM (Fig. 106)

Properly seated valves are essential to
good engine performance. The aluminum
cylinder heads are removable for valve
servicing. Do not use a pry to loosen the
cylinder head, rap sharply on the edge
with a soft-faced hammer, taking care not
to break any cooling fins. A conventional-
type valve spring lifter may be used when
removing the valve spring locks, which are
of the slip type. Clean all carbon deposits
from the cylinder heads, piston tops,
valves, guides, etc. If a valve face is
burned or warped, or the stem worn,
install a new valve,

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

. ""
VALVE SEAT”
INSERT 3

.

Em

Worn valve stem guides may be replaced
from inside the valve chamber. Vaive
locks are split, tapered-type, the smaller
diameter of which must face toward the
valve head. Tappets are also replaceable
from the valve chamber after first
removing the valve assemblies.

|
RIGHT

S
44, &
QYCH
& Ce

The valve face angle is 44° The valve seat
angle is 45°. This 1° interference angle
results in a sharp seating surface between
the valve and the top of the valve seat.
The interference angle method of grinding

NOTE - SEE VALVE TAPPET
CLEA:I(ANCES IN TEXT-

VALYVE ADJUSTING
SCREW
VALYE RETAINER\

VYALVE SPRIN

N ¥ “VALVE SPRIN
r—————— WASHER LOCK

.‘/
VALVE ROTATOR

INTAKE AND EXNHAUST
VALVES 0.010° to 0.012"

PI-1448

valves minimizes face deposits and
Lengthens valve life.

Fig. 105 vValves, Seats and Guides

The valves should not be hand lapped, if

at all avoidable, since the sharp contact may be destroyed. This is especially important
where stellite-faced valves and seats are used. Valve faces should be finished in a machine
to 44°. Valve seats should be ground with a 45° stone, and the width of the seat band
should be 1/32” to 3/64" wide. Grind only enough to assure proper seating.

Remove all grinding compound from engine parts and place each valve in its proper
location. Check each valve for a tight seat, using a air pressure testing tool. If such a tool
is not available, make pencil marks at intervals across the valve face and observe if the
marks rub off uniformly when the valve is rotated part of a turn against the seat.

Lightly oi! the valve stems and assemble all parts removed.

The positive-type valve rotocaps prolong valve life and decrease valve repairs. When
functioning properly, the valve is rotated a fraction of a turn each time it opens. While
at open position, the valve must rotate freely, but in only one direction. |f rotocaps are
faulty, install new rotocaps.

TAPPET ADJUSTMENT

The engine is equipped with adjustable tappets. To make a valve adjustment, remove the
covers. Crank the engine over slowly by hand until the left-hand intake valve (when facing
the flywheel) opens and closes. Continue about 1/4 turn until the mark on the flywheel
and the TC mark on the gear cover are in line. This should place the left-hand piston at
the top of its compression stroke, the position it must be in to get proper vaive
adjustment for the left-hand cylinder. Clearances are shown in figure 105 and the Table
of Clearances. For each valve, the thinner gage (minimum) should pass freely between
the valve stem and valve tappet, butthe thicker gage (maximum) should not {Fig. 108).

H0D.
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To correct the valve clearance, simply turn the adjusting screw as needed to obtain the
right clearance. The screw is self-locking, and will stay where set.

To adjust the valves on the right-hand cylinder, crank the engine over one complete
revolution and again line up the mark on the flywheel and the TC mark on the gear
cover. Then follow the adjustment given for the valves of the left-hand cylinder,

IGNITION TIMING

Spark advance is 25°. Remove the sheet metal plug from the top of the engine air
housing. Note the timing marks stamped on the gear cover (Fig. 105).

(1} Remove the cover from the breaker box. If the timing is very far off, attain

an approximate setting by loosening the mounting screws and shifting the breaker
box to align the witness marks on the cylinder block and breaker box (Fig. 107).

(2) Crank the engine over slowly by hand in the direction of crankshaft rotation
until the witness mark on the flywheel and the TC mark on the gear cover are
exactly in line.

(3) Adjust the ignition breaker point gap width to .020"" at full separation (Fig.
107).

(4) Turn the flywheel to the left, against crankshaft rotation, until the timing
mark is about two inches past the 25° mark on the gear cover.

(6) Turn the flywheel slowly to the right and note whether the ignition points just
seperate when the mark on the flywheel aligns with the 25° mark on the gear
cover.

If the mark aligns as the points break, timing is correct.

If they do not, loosen the breaker box mounting screws and shift the whole breaker box
assembly slightly toward the No. 1 cylinder to retard the timing (points breaking too
soon); shift it slightly away from the No. 1 cylinder to advance the timing {points not
breaking soon enough).

Tightening the breaker box mounting screws securely after making the adjustment.

SPARK PLUGS

The spark plug gaps should be .025 in, for gasoline and .018 for LP gas.

Torque the spark plugs to 25 - 30 ft.-Ibs. when instatling.

PLACE A DROP OF FACING REAR OF ENGINE
LIGHT OIL ON <— ADVANCE SPARK
BREAKER ARM PIVOT

SHAFT EVERY 1200
OPERATING HOURS.

To adjust gap,
loosen screws
turn cam

SET BREAKER POINT
GAP WIDTH AT 0.020""

LOOSEN THE SCREWS

BREAKER BOX
REFERENCE MARK:

FOR MODELS WiTH BREAKER BOX

RETARD SPARK —»

PI-1447

Fig. 106  Ignition Timing

Fig. 107  ignition Timing Marks
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LEGEND

Blk = Black

Bl = Blue

Brn = Brown

Gr = Green

Or = Orange

Pi = Pink

Pu = Purple

Rd = Red

Wh = White

Yel = Yellow

J = Jumper

+ = Positive

- = Negative

= Ground

B-1176
B-1173
C-1376

Fig. 108  Electrical Circuitry
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ENGINE RECONDITIONING

To disassemble the engine:

(1) Gear Cover:

After removing the mounting screws, tap the gear cover gently with a soft faced
hammer to loosen it.

(2) Governor Cup:

With the gear cover removed, the governor cup can be taken off after removing the
snap ring from the camshaft center pin. Catch the flyballs while sliding the cup off.

{3) Timing Gears:

If replacement of either the crankshaft gear or the camshaft gear becomes necessary
always install both gears new.

To remove the crankshaft gear, first remove the snap ring, then attach a gear pulling
ring using two No. 10-32 screws. Tighten the screws alternately unti! both are tight.
Attach a gear puller to the puller ring and proceed to remove the gear {Fig. 109).

The camshaft gear is pressed on and keyed to the camshaft. The camshaft and gear
must be removed as an assembly, after first removing the crankshaft gear lock ring
and washer. Before removing the camshaft and gear assembly, remove the cylinder
head and valve assemblies. Then remove the operating plunger for breaker points,
the fuel pump and the tappets. After removing the governor cup assembly from the
gear, the camshaft may be pressed out of the gear by using a hollow too! or pipe
which will fit over the camshaft center pin. Do not press on the center pin or
damage it in any way. The governor ball spacer is a press fit to the camshaft gear.

(4) Pistons and Rings:

The piston and connecting rod assemblies are removed from the top of the cylinder.
The pistons are fitted with two compression rings and one oil control ring with an
expander,

Inspect each piston. The piston ring grooves should be cleaned of any carbon
deposits and the oil return slots in the lower groove must be open.

(5) Bearings:

Removal of the camshaft or camshaft bearings requires complete disassembly of the
engine. Use a press or a suitable drive plug to remove the bearings. Support the
casting to avoid distortion and avoid damaging the bearing bore during removal and
installation. Use oil on the bearings to reduce friction when installing and again
lubricate with oil after installing.

(6) Oil Seal:

The bearing plate must be removed to replace the oil seal. Drive the oil seal out
from the lgsui&

CRANKSHAFT
GEAR
GEAR GEAR
PULLER ULLER
RING
2-NO. 10-32
SCREWS
PI-1445

Fig. 109 Pulling Crankshaft Gear
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(77 QOil Pump:

To remove the oil pump, it is necessary to detach the intake cup assembly {Fig.

110). CRANKCASE TURNEDS)
ON LEFT SIDE—~

UNSCREW OiL PUMP ASSEMBLY)
FROM INTAKE CUP AT THIS POINT \

(8) Cylinder:

The cylinder wears very little in normal service. If, though improper lubrication or
accident, the cylinder wall should become scored or badly worn, the cylinder may

be rebored and honed to accommodate a new piston and rings of one of the ~ \/4
available oversizes. Pistons are available in .010”, .020", .030", and .040" oversize.

Piston rings are available in .010", .020", .030" and 040" oversize. Pl-1448
Use standard rings in a .005” oversize piston. If the cylinder is not being Fig. 110 Removing Oil Pump

reconditioned, but new piston rings are being installed, remove any ridge which may
have formed at the top of the piston ring travel in the cylinder bore. An engine
might be fitted with a .005" oversize piston and is so indicated by a letter E
following the engine serial number. The serieal number is stamped on the cylinder
biock and on the engine nameplate. The standard ¢cylinder bore size appears in the
Table of Clearances (See Page 58).

W . !
REFER TO INSTRUCTIONS FOR PROPER :
SETTING OF THE OiL PRESSURE RELIEF =
To reassemble the engine: 7 YALVE ADJUSTMENT SCREW

(1) Oil Pump:
. . . P1-1447
Check the oil pump thoroughly for worn parts. Oil the pump to prime it before
reinstalling. Except for gaskets and the suction cup, the component parts of the
pump are not available individually. Install a new pump assembly if required (Fig. Fig. 111 Adjusting Oil Pressure
110).

Engine oil pressure is easily adjusted by means of the slotted stud and locknut
located near the breather tube (Fig. 111). Oil pressure readings when the engine is
warmed up should be between 20 and 35 PSI. To increase oil pressure, loosen the
locknut and turn the stud inward. To decrease oil pressure, loosen the locknut and
turn the stud outward. Be sure to tighten the locknut securely after making an
adjustment. The spring and plunger can easily be removed and cleaned.

(2) Bearings:

New crankshaft main bearings are precision type which do not require line reaming
or line boring after installation. They are available in standard size .002”, .010”,
020" or .030” undersize. Expand the bearing bore by placing the casting in hot
water or in an oven heated to 200°F. PRECISION TYPE -

Do not line ream
or bore.

"""""""""" Q2 /27 o
/ ouT~

WiTH HOLE IN BEARING BORE
SIDE

CAMSHAFT BEARING

ptalad lal LA L

AWAR N I NG If a torch is used, apply only a little
. |7 LOCK PIN
i heat. IO TOALIGN BEARING OIL HOLES WITH

\‘/2'#\ OIL HOLES IN BEARING BORE
g —

'
v
'

1 v
1

~

' -
13 1 i Al
j ) s ™ THRUST

o , S ﬁ | WASHER
/( ,.5#74 \ ,-// PRECISION TYPE - J

Do not i
' “BEARING P e
LOCK PIN )

If practical, cool the precision bearing to shrink it. Align the oil hole {s) in the
bearing with the oil hole (s) in the bearing bore. The oil passage must be at least CRANKSHAFT BEARING p; )44¢
1/2 open. The cold oiled precision bearing should require only light taps to position
it (Fig. 112). install the bronze faced bearing flush with the inside end of the bore.

Fig. 112  Bearing Installation
444, 500, 600 Loader
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If the head of a lock pin is damaged, remove it and install a new pin. Apply oil to
the thrust washer to hold it in place while installing the crankshaft. Oil grooves in
the thrust washers must face the crankshaft. The washers must be flat (not bent)
and the two notches must fit over the two lock pins to .prevent riding on the
crankshaft. New camshaft bearings are precision type which do not require line
reaming or line boring after installation. Coat the bearing with lubricating oil to
reduce friction. Place the bearing on the crankcase over the bearing bore with the
elongated hole in proper position and the narrow section facing out (except, in
bores without oil holes, install with bearing groove at the top). Be sure to start the
bearing straight. Press the rear bearing in flush with the bottom of the counterbore
which receives the expansion pilug.

(3} Oil Seals:

Before installing the seals, fill the space between the lips with a fiberous grease or
stiff cup grease. This will improve sealing (Fig. 113).

When installing the gear cover oil seal, tap the seal inward until it is 31/32" from
the mounting face of the cover.

NOTE: Install a new style, thin, open face seal 1-7/64” from the mounting face
of the cover.

When installing the bearing plate oil seal, tap the seal into the bearing plate bore to
bottom against the shoulder in the plate bore. Use a seal expander or place a piece
of shim stock around the end of the crankshaft when replacing the bearing plate to
avoid damaging the seal. Remove the shim stock as soon as the plate is in place.

(4) Crankshaft:

Inspect the bearing journals. If they are scored and cannot be smoothed out by
dressing down, the bearing journals should be refinished to use the nearest available
undersize bearings or a new crankshaft should be installed. If a worn main bearing
journal cannot be fitted with an available precision type undersize bearing, then
refinish it to the next undersize.

if a worn rod journal cannot be fitted by installing a new bearing insert, refinish it
to take the corresponding undersize rod or bearing insert available.

Inspect the drilled passages of the crankshaft. Clean them to remove any foreign
material and to assure proper lubrication of the connecting rods.

After the crankshaft is installed, measure end play (Fig. 114).

(5) If the pistons are badly scored, very loose in the cylinder, have badly worn
ring grooves, or otherwise are not in good condition, install new pistons. Install new
pistons if they are so loose on the piston pins that a .002’' oversize pin will not
correct it. Handle the pistons carefully to avoid nicking the walls. Any raised surface
of this type must be dressed down carefully.

Inspect the rings carefully for fit in the grooves, for tension and for seating on the
cylinder walls. If in doubt, install new rings.

Before installing new rings, check the ring gap by placing each ring squarely in its
cylinder at a position corresponding with the bottom of its travel (Fig. 115). The
gap between the ends of the ring should be as given in the Table of Clearances, See
Page 58.

Use heavy fiber or
cup grease in space
between seais
improve seal.

MOUNTING FACE
OF GEAR COVER

GEAR COVER

‘"New style thin

open-face seal

dimensionis

177647

THIS SURFACE SHOULD

BE CLEANED OF ALL
OLD SEALING COM-

A8TY r POUND BEFORE INSTAL-
LING SEAL.

GEAR COVER OIL SEAL

OiL SEAL

REAR BEARING PLATE

|

THIS SURFACE SHOULD
BE CLEANED OF ALL
OLD SEALING COM-
POUND BEFORE INSTAL-
LING SEAL.

DRIVE OR PRESS OIL
SEAL TO SHOULDER
OF THE PLATE BORE

REAR BEARING PLATE
OIL_SEAL

PI-1448

Fig. 113  Installing Oil Seals

REAR BEARING
PLATE

MEASURE ENDPLAY
HERE
{Refer w table of
clearances)

P1-1447

ans

Fig. 114  Crankshaft End Play

P1-1448

Fig. 115 Ring End Clearance
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Slightly oversize rings may be filed as necessary to obtain the correct gap, but do
not use rings which require too much filing. Standard size rings may be used on
.005" oversize pistons; .010”, .020”, .030” and .040" oversize rings are to be used
on the corresponding size piston. Tapered rings are usually marked TOP on one side,
or identified in some other manner. These rings must be installed with this mark
toward the piston head. Space each ring cap one third of the way around the piston
from the preceding one, with no gap directly in line with the piston pin. The
bottom piston ring groove should be fitted with an expander and an oil control ring
and the two upper rings fitted with compression rings (Fig. 116).

The piston is fitted with a full floating piston pin. The pin is kept in place by two
lock rings, one at each side. Be sure these lock rings are properly positioned in their
groove before installing the piston and connecting rod into the engine. Correct
piston to cylinder clearance appears in the Table of Clearance.

(6) Connecting Rods:

The connecting rods should be serviced at the same time the pistons or piston rings
are serviced. Rod bearing inserts are available in .002”, .010”" or .030"" undersize.

For clearances, refer to the Table of Clearances.

The connecting rod and piston assembly must be properly aligned before reassembly
to the engine. The aligning should be done on an accurate aligning gauge by a
competent operator. Misalignment may cause rapid wear of the piston, pin, cylinder
and connecting rod.

Install the connecting rods and caps with the raised lines (witness marks) aligned,
and with the caps facing toward the oil base. The rod and cap numbered two fits
on the crankshaft journal nearer the bearing plate. Coat the crankshaft journal
bearing surfaces with oil before installing the rods. Crank the engine by hand to see
that the rods are free. If necessary, rap the connecting rod cap screws sharply with
a soft faced hammer to set the rod square on the journal.

(7} Timing Gears:

When pressing a gear onto the camshaft, be sure it is started straight and the key “is
properly in place. Install the governor cup assembly before installing the camshaft
and gear.

Each timing gear is stamped with an O’ near the edge (Fig. 117). The gear teeth
must meet so these marks exactly coincide when the gears are installed in the
engine. When installing the camshaft gear and shaft assembly, be sure the thrust
washer is properly in place behind the camshaft gear. Then install the crankshaft
retaining washer and lock ring.

{8) Governor Cup:

Replace with a new part, any flyball which is grooved or has a flat spot; the ball
spacer, if its arms are worn or otherwise damaged; and the governor cup, if the race
surface is grooved or rough. The governor cup must be a free spinning fit on the
camshaft center pin, but without any excessive play.

When installing the governor cup, tilt the engine so the gear is up, put the flybails
into place {equally spaced) and instail the cup and snap ring on the center pin.

=~

A-1455

Fig. 116  Installing Rings

. These marks must
22 coincide when installingf

W
ﬁ\% timing gear.
| m PL.1445

Fig. 117

Timing Gears
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The camshaft center pin extends out 3/4" from the end of the camshaft. This
distance provides an in and out travel distance of 7/32" for the governor cup (Fig.
118). Hold the cup against the flyballs when measuring.

If the distance is less (the engine will race, especially at no load), remove the center
pin and press in a new pin or grind off the hub of the cup as required. The
camshaft center pin cannot be pulled outward or removed without damage. If the
center pin extends out too far, the cup will not hold the flyballs properly.

(9) Gear Cover:

When installing the gear cover, make sure the pin in the gear cover engages the
metal lined (smooth) hole in the governor cup. Turn the governor cup so the metal
lined hole is at the three o'clock position. The smooth side of the governor yoke
must ride against the governor cup. Turn the governor arm and shaft clockwise as
far as possible and hold in their position until the gear cover is installed flush
against the crankcase. Be careful not do damage the gear cover oil seal. Adjust the

roll {stop) pin to protrude to a point 3/4” from the cover mounting surface (Fig.
119).

57-

WHEN GOVERNOR
1S PROPERLY
ASSEMBLED, THE
DIMENSION SHOWN
ON DRAWING WiLL

8E AS INDICATED. = ==
73| AR

CENTER PIN

SNAP RING

GOVERNOR CUP

GOY ERNOR
FLYBALL
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Fig. 118 Installing Governor

GOVERNOR

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N

IF FEELER wiLl
ENTER HOLE /2",
BALL HAS
FALLEN OUT

GOVERNOR cup

ROTATE
GOVERNOR CUP

) SO THAT ROLL PiN-
N‘J FITS INTO THE
| Rty METAL LINED

HOLE IN THE CUP

ROLL PIN

GOVERNOR
SHAFT YOKE
{Smooth Side
Toward Cup)

OIL SEAL

PI-1447

Fig. 119  installing Gear Cover
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TECHNICAL DATA (Onan)

FITS & CLEARANCES
(All Clearances Given at Room Temperature of 70°F )

TAPPELS © o v e e e e e e e e e 0.010” - 0.012"
Vatve Stem in Guide - Intake . . . .. ... ... o oo 0.001" - 0.0025"
Valve Stem in Guide - Exhaust . . . ... ... . e 0025 - 0.004”
Valve Seat Interference Width . . . . .. . .. .. i it e v 1/32" - 3/64"
Valve FAce ANGIE . . v v v i i i v et e e e e e e e e 44°
Valve Seat ANGIE . . v vt it e e e e e e e e e 459
Valve Interference An_gle ....................................... 1°

Crankshaft Main Bearing

Aluminum Alloy, Flanged - Prior Spec F . . .. .. ...... ... ... 0.002" - 0.003""

Bronze Faced - Begin Model Spec F .. .. ................ 0.0025"" - 0.0035"
Crankshaft End Play . . . . i i i i i s 0.006" - 0.012"
Camshaft Bearing . . .« v v o et vt it e it e e e 0.0015" - 0.003"
Camshaft End Play . . o . i v i i i e e e e e 0.003"
RO BariNg .+ o v v v v e v e vt e e e i e e e e e e e 0.0005" - 0.002"
Connecting Rod End Play . . .. ... ... . i 0.002” - 0.016"
Timing Gear Backlash . .. .. ... . ... . .. i 0.002"" - 0.003"
Oit Pump Gear Backlash . . . .. ... .. e 0.002" - 0.005"

Piston to Cylinder, Conformatic Type {Measure at Bottom of Skirt)

INTETTErEICE .« v v o v e e e v e e e e e e e e e e e e e e e e 0.0005"

Cle@ramCe v v e e e e e e e e e e e e e e e e e e e 0.0015"
Piston Pin in Piston . . . v i v i v i i e e e e e e e e e e s Thumb Push Fit
Piston Pin in Rod . . . . . . . i i i it i e e e e 0.0001"* - 0.0006"
Piston Ring Gap in Cylinder . . .. ... .. .. ... . nn. 0.010” - 0.023"
Breaker Point Gap (Full Separation) ... ..... ... ... 0.020”"
Spark Plug Gap - For Gaseous Fuel (LPG) . ... ..... ... .. ... ... 0.018"
Spark Plug Gap - For Gasoline Fuel . .. ... ....... ... ... onnn 0.025"
Crankshaft Main Bearing Journal - Std. Size . . .. ... .... . ... ... 1.9995 . 2.000”
Crankshaft Rod Bearing Journal - Std. Size . ... ............. 1.6255" - 1.6260”
Cylinder Bore - Std. Size . . ... ... ... . 3.249" - 3.250”
Ignition Timing Advance

1,500 to 2,400 RPM (without Automatic Spark Advance) . . . ... .. 19° BTC

2,600 and up (without Automatic Spark Advance) ... .............. 25° BTC

Stopped (with Automatic Spark Advance) . ................ ... 5° BTC

Running (with Automatic Spark Advance) . . ... ............c.o.. 24° BTC

TORQUE VALUES

Cylinder Head Cap Screws . ... ... . ... . ...y 29 - 31 ft.-lbs.
Rear Bearing Plate Nuts . . .. . ... ... ... .. i 20 - 25 ft.-lbs.
Connecting Rod Screw - Aluminum Rod .. .. .......... ... ... 24 - 26 ft.-lbs.
Connecting Rod Bolt - Forged Steel Rod . . ... ................ 27 - 29 ft.-lbs.
Flywheel Cap SCrew . . . . . o i ittt i e e e 35 - 40 ft.-1bs.
Other 5/16" Cylinder Block Studs and Nuts . . ... ... ........... 10 - 12 ft.-lbs.
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ENGINE SERVICE

M-BOO(KOHLER). .. .ot e
CARBURETOR SERVICE (Gasoline} ....................
CARBURETOR SERVICE(LPG) ......... ..o,
CRANKCASEBREATHER............coviiiiiiiiaann,
ENGINEOIL ... oot i e e i
ENGINERECONDITIONING ..o,
ELECTRICALSYSTEM ... .. ... i
FUELPUMP . .. it it ea i e as
GOVERNOR & SPEEDCONTROL ......... ...
IGNITIONSYSTEM ... . i e
TECHNICAL DATA. .. e i
VAPORIZER, PrimaryRegulator .. ......................
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KOHLER ENGINE SERVICE (500)

ENGINE OIL

Refer to the chart below for correct type of oil to use in the engine. Use a viscosity
recommended when termperature at time of starting is as indicated in the chart. Use oil

Service Classification SC, SD or SE.

Replace oil & filter after every 50 hours of loader operation. To replace oil remove the
crankcase drain plug at the left side of the engine, below the variable drive sheave.

After draining, replace the plug and refill with 4 quarts of oil recommended in the chart.

TEMPERATURE OIL VISCOSITY
Below 0°F SAE 5W - 20
0°F to 30°F SAE 10W - 30
Above 30°F SAE 30

COMPRESSION CHECK

A commerical compression testing gauge should be used in the manner indicated by the
manufacturer. An engine in top mechanical condition will show compression of 110 to
120 PSl.

When this figure falls below 100 PS| it indicates leaking rings or valves, or deposits in the
combustion chamber which limit the charge entering the combustion chamber.

NOTE: The above reading is based on running the engine at 1000 RPM.

Compression over 130 PS! indicates a need for removing carbon deposits from the
combustion chambers.

CRANKCASE BREATHER

The crankcase breather valve is used to maintain a slight vacuum in the crankcase. All
parts must be clean and in good condition. A faulty breather valve may cause high engine
temperatures and oil leaks at all engine seals.

An engine in good condition will have crankcase vacuum of 10 to 20 inches water
column as read on a V-tube water manometer. If a vacuum is not within the specified
range, this could be caused by one of the following:

(1) Clogged crankcase Breather-Can cause positive pressures to build up in the
crankcase. Disassemble and clean the breather assembly. Re-check the pressure after

reinstalling the breather valve.

(2) Worn Oil Seals-Can cause lack of vacuum. Oil leakage is usually evident around
worn oil seals.

(3) Blowby-Leaky Valves-Can cause positive pressures, Make a compression test on
the engine.

GOVERNOR & SPEED CONTROL

Operating speed is determined by the throttle control setting. The governor maintains

engine speed over varying loads and serves as a top speed limiting device. A stop (Fig.
120, item A) is provided to prevent the engines exceeding the recommended top speed.

-59.

Fig. 120  Governor Adjustment
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Governor sensitivity may be adjusted by means of a screw {ltem B). If too sensitive,
speed surging on change of load {hunting) may occur. A sudden drop in speed when a
load is applied indicates that the governor should be set for greater sensitivity. To increase
sensitivity, increase spring tension by turning the hex nuts farther onto the eye screw
(item B). Relieve spring tension to decrease sensitivity.

NOTE: When sensitivity is changed, the speed stop screw (Item A} setting must also be
changed.

When sensitivity is increased, the stop screw should be turned out to maintain 3200 RPM
maximum. Turn the screw in when sensitivity is decreased.

CARBURETOR ADJUSTMENT

{1) This carburetor is a fixed jet type and no adjustment can be made of the high -
speed mixture (jets are available for high altitude operation). Fig. 121  Carburetor Adjustment

{2) The idle speed screw (Fig. 121, Item A) adjustment should be made to an
engine speed no less than 1000 RPM.

(3) If the idle speed screw is completely out of adjustment and the engine will not
start, turn it in lightly against the seat. Back it out 1-1/4 turns. Follow step 2 for
final adjustment after starting the engine.

{4) Be sure the choke cable is adjusted to full choke position.
CARBURETOR RECONDITIONING (Gasoline Fig. 122)

To remove the fuel bowl:
{1) With the carburetor inverted, loosen the fuel bow! plug {ltem 41).

(2) Remove the four fuel bowl
assembly screws {ltem 40). Separate
the fuel bow! (litem 39} from the
throttle body assembly.

{3) Remove the bowl to body
flange gasket (Item 36).

To disassemble the throttle body:
(1) With the throttle body
inverted, remove the float axle (ltem
32) by pressing against the end of
the axle with the blade of a small
screwdriver. Remove the float
assembly.

(2) Remove the discharge tube and
well assembly {ltem 35). Remove
the rubber seal (Item 34) from the
end of the tube,

(3) Remove the fue! valve (needle
and seat) {ltem 31) with its gasket
{ltem 28).

{4) Remove the idle adjusting
needle (Item 18) and spring (item
19).

(5) Mark the throttle lever and
throttle body with a file or prick
punch as a guide to correct
assembly. Remove the throttle plate

screws (ltem 22), throttle plate B-1189
(ltem 21) and throttle lever and
shaft assembly (Item 24), Fig. 122  Gasoline Carburetor. Breakdown
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NOTE: I screws are riveted, they must be fifed away before the screws can be removed.
Do not attempt to re-rivet upon assembly.

(6) Remove the throttle shaft seal (Item 17) and retainer (Item 15) from each side
of the throttle body, using a small screwdriver to lift the parts out of the shaft
holes.

(7) Mark the choke lever, choke bracket and adjacent shaft boss with a file or
prick punch as a guide to correct reassembly. Remove the choke lever return spring
(Item 14).

(8) Remove the choke plate screws (Item 30) and choke plate {Item 29). Remove
the choke shaft nut (Item 2), lockwasher {Item 3) and lever (Item 4).

(9) Remove the choke bracket screws {Item 7), lockwashers and bracket (Item 13).
(10) Remove the choke shaft {ltem 6), choke shaft seal (Item 9) and retainer {Item
8) from the choke shaft boss. Use a small screwdriver to lift out the retainer and

seal.

(11} Insert a 6" length of 1/8” diameter rod into the shaft hole and drive out the
choke shaft plug (ltem 27).

To disassemble the fue! bowl:
(1) Remove the main jet (Item 37) and fiber washer (Item 38).
(2) Remove the fuel bowl drain plug (Item 41).
Thoroughly clean all metal parts, using a special carburetor parts cleaner. Rinse in solvent.

Blow out all passages and channels in the castings with compressed air. Reverse the air
flow through each passage to insure the removal of all dirt particles.

A WAR N I NG Never use a wire or drill to clean out the
jets.

Inspect all parts and replace any that are damaged or worn. Always use a repair kit. For
the correct repair kit to use, see your Bobcat Parts Book.

To reassemble the fuel bowl assembly:

(1) Install the main jet {Item 37) with its fiber washer. Install the fuel bowl drain
plug (Item-41) but do not tighten at this time.

To assemble the throttle body assembly:
(1) Install a new choke shaft seal (Item 9) (lip side out) and retainer (Item 8).

(2) Attach the choke bracket (ltem 13) with lockwashers and screws. Make sure
the bracket is aligned to the match marks made at the time of disassembly.

(3) insert the blank end of the choke shaft (Item 6) into the choke shaft hole and
rotate the shaft so the flat side is out. Attach the choke plate loosely with its
screws. Close the choke. Align the choke plate for best closing. Tighten the screws.

{4) Assemble the choke lever to the choke shaft with a lockwasher (Item 3) and

nut (Item 2). Align the lever to the match marks made during disassembly. Tighten
the nut.
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(5) Install a new throttie shaft seal (Item 17) into the retainer {ltem 15} with the
lip of the seal in the open side of the retainer.

(6) Press the seal and retainer into the throttle shaft hole until the outer face of T_ )
the retainer is flush with the shaft boss. Slight tapping with a light hammer may be 13
required, Repeat at both sides of the throttle body. 154 L 5

& ol

(7} Install the throttle shaft and lever assembly (Item 24) with a slight twisting \——\,\/\/J

motion of the shaft to ease the shaft through the seals.

(8) Attach the throttle plate {Item 21} to the throttle shaft, leaving the screws
loose. Close the throttle and align the plate for best closing. Tighten the screws. Fig. 123

Float Adjustment

(9) With the throttle body inverted, install a new fuel valve seat (ltem 31) with a
new gasket. Use a wide blade screwdriver or seat wrench.

{10) insert the cone end of the fuel valve needle in the fuel valve seat. Place the
float and lever assembly (ltem 33) in position on the throttle body. Align the hole
in the float lever bushing with the holes in the axle bracket. Install the float axle.

{11) With the throttle body inverted and the fioat lever holding the needle valve on
its seat, check the distance from the throttle body flange to the top of each float.
This dimension should be 1-13/64" (Fig. 123).

(12) Install the idle adjusting needle (Item 18) and spring. Turn the needle IN
lightly against its seat. Back the needle OUT 1-1/4 turns as a preliminary
adjustment.

(13) Apply a light coating of lubricating oil to the shoulder end of the discharge
tube and well assembly (Item 35) to hold the seal (item 34) in place. Install the
seal end of the assembly into the discharge port of the throttle body.

To assemble the fuel bow! to the throttle body:

(1) Place a new body to bowl gasket on the throttle body and position the fuel
bow! on the throttle body.

(2) Align. the holes in the fuel bowl with the holes in the gasket and throttle J
body. Insert the four assembly screws. Tighten them evenly and securely.

(3) _Securely tighten the drain plug in the fuel bowl
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ELECTRIC FUEL PUMP SERVICE

To disassemble an electric fuel pump:

(1} With a 5/8" wrench, release the bottom cover (Fig. 124, Item 1) from the 9 7
bayonet fittings. Twist the cover by hand to remove it from the pump body. 12 i l %y l 3 i
8o
0
(2) Remove the filter {Item 4) magnet {ltem 3) and cover gasket (item 2). Wash 10 | [0. | l
_the filter in cleaning solvent and blow out dirt and cleaning solvent with air 8 6 | 0”
pressure. Check the cover gasket and replace if deteriorated. Clean the cover. 4 /
. 2
{3) Remove the retainer spring (Item 5) from the plunger {item 11) using a thin
nose plier to spread and remove the ends of the retainer from the tube. Then PL1024

remove the washer (ltem 6}, o-ring seal (ltem 7), cup valve (Item 8), plunger spring
(Item 9} and plunger {!tem 10) from the tube {ltem 11). Fig. 124

Electric Fuel Pump

(4) Wash the parts in cleaning soivent and blow clear with air pressure. !f the
plunger does not wash clean or if there are any rough spots, gently clean the
surface with crocus cloth. Slosh the pump assembly in cleaning solvent. Blow out
the tube with air pressure. To do a complete job, swab the inside of the tube with
a cloth wrapped around a stick.

To reassemble an electric fuel pump:

(1) Insert the plunger assembly (Item 10) into the tube with the buffer end first.
Check the fit by slowly raising and lowering the plunger in the tube. It should
move fully without any tendency to stick. If a click cannot be heard, the
interrupter assembly is not functioning properly. In this case the pump should be

replaced.
o (2) To complete the assembly, install the plunger spring (Item 9), cup valve {item
8), oring seal {Item 7) and washer (item 6). Compress the spring (ltem 9) and

insert the retainer (Item 5) with the ends of the retainer in the side holes of the
tube (item 11).

{3) Place the cover gasket and magnet in the bottom cover and assembly and filter
and cover assembly. Twist the cover by hand to hold it in position on the pump
housing. With a 5/8’* wrench, securely tighten the bottom cover.

Do not tamper with the seal at the center

of the mounting bracket (at the side of
|M Po RTA NT the pump) as it retains the dry gas, which

surrounds the electrical system, in the
upper portion of the pump.

To inspect and adjust:

Electric fuel pump delivery should be 1-3/4 PSI maximum. Use a low pressure gauge or
water manometer to check this. Pressure can be increased or decreased by stretching or
compressing the spring.

CARBURETOR ADJUSTMENTS (LPG)

(1) Turn the high speed needle counterclockwise one and one half turns (from
" j closed position), and start the engine.
{2) When the engine reaches normal operating termperature, accelerate and check
reponse. Operate the engine under load and adjust the high speed needle for the
leanest mixture which will allow satisfactory acceleration and steady governor
operation.
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(31 If the engine misses and backfires, the high speed mixture is too lean. The
high speed adjustment screw must be turned counterclockwise 1/4 turn at a time to
correct this condition.

(4) If the engine shows sooty exhaust and is sluggish, the mixture is too rich. To
correct, the high speed adjustment screw should be turned clockwise until smooth
running is reached,

{6) To make a fina! check of the high speed adjustment, operate under full load
and make other corrections necessary.

(6) Idle speed screw adjustments should be made at a speed not less than 1000
RPM. Adjust the idle mixture screw (approximately 2-1/2 turns open) until
smoothest idle is abtained.

Do not use force on the high speed
AWARNING needle or idle mixture screw-they will be

damaged.

CARBURETOR RECONDITIONING (LP
GAS) (Fig. 125)

To disassemble the LP carburetor:

(1) Turn the throttle stop screw
{item 43) to the left until the -
throttle plate is fully closed.

(2) Remove the throttle plate
screws (ltem 34) and thottle plate
(item 33).

(3} Remove the throttle shaft
{item 44).

(4) Remove the throttle shaft seal
retainers and seals (ltem 35 & 36).

(5) Take out the venturi retainer
screw and remove the venturi {ltem
32).

(6) Remove the choke plate screw,
choke plate (ltem 31) and choke
shaft (item 49),

{(7) Remove the idle adjusting
needle and spring (ltem 38 & 39).

(8) Remove the four idle )

diaphragm cover screws (ltem 57)
cover (ltem 56) and idle diaphragm

{1tem 55). Remove the control B1190
channel plug (Item 37), fiber washer
and spring {item 41 & 42). Fig. 125 LP Carburetor Breakdown
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(9) Remove the lever axle {Item 51}, diaphragm lever (Item 54) and rubber valve
disc (ltem 52), :

(10) Remove the two diaphragm housing screws {item 53), housing (item 50) and
gasket (Item 40), ’

{11) Remove the diaphragm cover assembly screws (item 2) and diaphragm assembly
{ltem 3 thru 7).

{(12) Separate the diaphragm assembly components.
(13) Remove the axle retainer, fuel valve axle (Item 12) and fuel lever (Item 10).

(14) Remove the inlet orifice (Item 18). The orifice is secured in position with an
832 socket head (Allen Head) set screw. Loosen this set screw before attempting to
remove the inlet orifice.

(15) Remove the inlet valve stem (ltem 21) and spring.

(16) Remove the adjusting needle from the main jet adjustment (item 16).

(17) Use a 5/8" socket wrench to remove the main jet adjustment body (Item 16).
{18) Use a special jet wrench to remove the main jet (Item 14).

Thoroughly clean all metal parts, using a special carburetor parts cleaner. Rinse in solvent.
Blow out all passages and channels in the casting with compressed air. Reverse the air
flow through each passage to insure the removal of all dirt “particles.

A WARN ' NG Never use a wire or dritl to clean out the
jets.

inspect all parts and replace any that are damaged or worn. Always.use a repair kit. For
the correct repair kit to use, see your Bobcat Parts Book.

To reassemble the carburetor:

{1) Install the main jet (Item 14) and compensator jet {Item 13).

{2) Place a new fiber washer on the main jet adjustment body. Install and tighten
with a 5/8" socket wrench,

(3} Place a new o-ring on the main jet adjusting needle. Seat the adjusting needle
then back it out 2 ot 3 turns.

{(4) Place a new rubber seat on the fuel valve stem (ltem 21).

(6) Place the fuel valve spring (ltem 22) on the fuel valve (ltem 21). Insert the
valve, spring end first, into the casting.

(6) Place a new o-ring on the inlet orifice {ltem 18) and turn it part-way into the
casting.
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(7} Insert the tip of the fuel valve lever into the slot in the valve stem (Fig. 126). — T \w \
d

Install the axle and axle retainer. Fuel Valve Lever
d Fuel Valve Axle ~
D/ 9
il

) Fuel Valve
& Spring

(8) Place the special fuel valve lever adjusting gauge on the machined surface of Fuel Valve
the casting and against the nylon roller (Fig. 127). Adjust the fuel valve lever to Seat
step 2 on the gauge by turning the inlet orifice in or out. Secure it in position by .
tightening the 8-32 set screw (Fig. 128).

NOTE: The fuel valve lever is not adjustable on early type carburetors.

(9) Install aligning studs in three of the diaphragm mounting screw holes. n
Axle Retainer -

®

A-1814

(10) Install the diaphragm assembly components in this order: Fig. 126  Installing Fuel Valve Lever

NOTE: install the components so the vacuum port and vent channel port openings are
in the right positions.

\
1/2" Screwdriver Fuel Valve /l
\ Axle

Gasket (Fig. 125, Item 7)
Inner Diapgragm (item 6)
Diaphragm Spacer (item 5)
Outer Diaphragm (Item 4)
Diaphragm Cover (Item 3)

{11) tnstall three diaphragm assembly screws (ltem 2). Remove the aligning studs
and install the remaining screws.

{12) Install the venturi and secure it with the venturi screw.

(13) Piace the idle diaphragm gasket on the housing and fasten the housing to the Fig. 127 Adjusting Fuel Vaive Lever )
carburetor body with two 3/4” long screws.

8-32 Allen Set Screw Wrench

{14) Insert a new valve disc in the lever assembly from the iever arm side. Position
the lever in the housing and secure it with the lever axle.

(15) Align the diaphragm and cover on the housing with the cup side of the
diaphragm next to the lever. Install the attaching screws and lockwashers.

(16) Insert the spring into the idle channel pilug. Place the fiber gasket on the plug.
Install the plug into the housing.

{17) Install the throttle shaft seals and seal retainers. Secure the retainers by

staking. A-1816

(18) Install the throttle plate Fig. 128  Securing Fuel Valve Lever

(19) Install the idle adjusting screw and spring. Turn the screw in lightly against its
seat, then adjust the needle to 1-1/2 to 2 turns open.

(20) Place the choke return spring on the choke shaft. Install the choke shaft and
choke plate with the relief spring outward.

{21) Turn the throttle stop screw to its right to open the throttle for a fast idle.

VAPORIZER-PRIMARY REGULATOR SERVICE

To service the Vaporizer - Primary Regulator, see page 33.
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IGNITION TIMING

The engine is equipped with a timing sight hole which is located on top of the blower
housing. Timing marks on the rim of the flywheel (Fig. 130). When the engine is turned
in a clockwise direction toe marks will be seen in the following order: “90°
—M-SP-_DC",

To correctly time the magnets to the engine:

{1) Remove the No. 1 spark plug. The No. 1 cylinder is on the left side when
facing the timing sight hole.

(2) Turn the engine over by hand until compression is on the No. 1 cylinder and
the “M" mark is centered in the timing sight hole.

(3) Turn the magneto gear counterclockwise until the small white mark appears in
the sight window of the magneto cover. The gear will now be in a tightened
position. You will feel a resistance at this point. The impulse lever and stop will be
in the position shown in figure 129,

{(4) Install the magneto with the gear in this position and hold it as straight as

PI-1138

possible. Watch the gear when installing to be sure it does not move from its Fig. 129  impuise Lever and Stop
position.

(5) Turn the top of the magneto toward the front of the machine all the way into
the slotted holes. Turn the engine flywheel counterclockwise one half turn and then
clockwise until the mark for 5° ahead of DC is in the sight hole. Now slowly turn
the magneto to a vertical position until a loud click is heard.

(6) Final setting can be made with a timing light. Move the magneto until the
“SP’ mark is centered in the sight hole.

NOTE: On engines equipped with an LP gas carburetor, the “SP” mark shouid be set to
the left of center lining up with the edge of the sight window when facing the
engine from the front or blower side. This will give an increase in spark advance,
which is permissable when LP gas fuel is used.

USING TIMING LIGHT

Follow the manufacturer's instructions for using a timing light. Basically, these steps
should be used:

Fig. 130 Timing Sight Hole
(1) Connect one lead of the timing light to either spark plug or spark plug lead.
(2)  Connect one lead of the timing light to the ungrounded side of the battery.
{3) Connect one lead from the timing light to a ground.
(4} When the engine is running, aim the light into the timing sight hole so that

the markings on the flywheel can be seen. S or SP should appear when the engine
is running at maximum RPM.

MAGNETO SERVICE

(1) Check the magneto output by placing the end of a spark plug cable about
1/8"” from the engine and cranking at normal speed.

(2) If there is not spark, check the breaker points.
(3) if the contact points are dirty, they may be cleaned with lacquer thinner. Wipe

them dry, but make sure no particles of lint or oily film are left between the point
surfaces. If pitted or burned, the points should be replaced.
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To reset the breaker points:
(1) The breaker contact should be adjusted to .015 when fully opened. Turn the

flywheel until the points are wide open at the high point on the breaker cam. To
adjust the points, follow these steps.

(2) Loosen the two clamps so the contact plate can be moved.
(3) Insert a small screwdriver in the adjusting slot.

(4) Open or close the points by moving the plate until the opening is .015 inch
(Fig. 131).

(56) Tighten the two clamp screws.

{6) If poor ignition persists, check the condition of the coit and condenser with a
good commerical tester.

The only lubrication point in the magneto is the cam wiper felt. This felt shouid be
replaced whenever it is necessary to replace the breaker points.

ELECTRICAL SYSTEM

The alternator system used on the engine provides electrical power to change the 12 volt
battery. This system has the following basic components:

(1) Permanent Field Magnet Ring.
(2) Alternator Stator.

(3) Full Wave Rectifier.

(4) Voitage Regulator.

As the permanent field magnet ring rotates around the stator, an alternating current is
induced in the primary or load winding of the stator. The current produced is
approximatedly 30 amperes. This AC current flows to the full wave rectifier where it is
rectified to direct current which flows to the battery.

To adjust the voltage, remove the regulator cover and connect a voltmeter to the battery
terminals. Be sure that the battery load is iess than the alternator output so the unit is
requlating. With the alternator running at about half speed, adjust to desired voitage by
turning the voltage adjustment screw (Fig. 132). Turn clockwise to increase;
counterclockwise to reduce.

Fig. 131

Adjusting the Points

VOLTAGE
ABJUSTMENT

VOLTAGE REGIRATOR
COVER .

P1-1281

Fig. 132

Voltage Adjustment
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ELECTRICAL CIRCUITRY {(S/N 42806 & Below)
GENERATOR OUTPUT TEST:
Disconnect the black wire from the “A” terminal of
the generator.
Connect a lead from the ‘A’ terminal of the
generator to an ammeter (4 terminal. Connect a lead
from the ammeter (-} terminal to the battery (+
terminal.
Connect a jumper lead from the generator *F”
terminal to the ground screw on the generator body.
Run the engine at full throttie and check the output.
It should be at least 14 amps.
LEGEND If the generator output is acceptable and the battery
remains under charge, but you still have problems,
Blk = Black replace the regulator_
Bl = Blue
Brn = Brown
Gr = Green
Or = Orange
Pi = Pink
Pu = Purple
Rd = Red
Wh = White
Yel = Yellow
J = Jumper
+ = Positive
- = Negative
= Ground
NOTE: After rebuilding a generator, you will need
to polarize the generator to insure that its
polarity will match that of the battery.
To polarize the generator, disconnect the
““F’" wire from the regulator and
B-1176 momentarily touch it to the “B” terminal
B-1177 on the tm
C-1376

Fig. 133  Electrical Circuitry and Tests
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LEGEND

Btk
Bl
Brn
Gr
Or
Pi
Pu
Rd
Wh
Yel

[

= Black J

= Blue

= Brown
= Green
= Orange
= Pink

= Purple
= Red
White
Yellow
= Jumper
Positive
= Negative
= Ground

16
B-1176 J
B-1178
C-1376
Fig. 134  Eiectrical Circuitry
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ENGINE RECONDITIONING
To disassemble the engine:

(1) Disconnect the spark plug wires.

(2) Disconnect the fuel line, govemnor linkage and choke cable from the carburetor.
{3) Remove the shrouding.

(4) Remove the intake and exhaust manifolds from the engine.

(5) The flywheel is mounted on a tapered shaft. Use a puller, to prevent damage
to the crankshaft, when removing the flywheel.

(6) Remove the magneto and governor units from the engine.
(7) Disassemble the breather. Remove the gear cover and shroud mounting plate.

{8) Remove the cylinder heads. Clean deposits from the cylinder bore, piston and
combustion chamber.

(9) Take off the valve chamber covers. Remove the retainer keys, rotators,
retainers, springs and valves.

(10) Push out the flywheel key. Slide the front oil seal off the shaft (Fig. 135).

(11) Loosen the nut on the camshaft. Remove the nut and gear from the shaft.
Remove the cover plate by taking out the three cap screws. Remove the camshaft.

(12) Using‘ two large screwdrivers, pry the drive gear and key from the crankshaft.

(13} At this point the oil must be drained from the crankcase.

Place the flywheel onto the crankshaft. Tip the engine forward, using the flywheel as a
supporting base.

{14) Remove the starter and generator.

{15) Remove the oil base cap screws. Remove the oil base, oil pump intake pipe
and screen, and baffle plate.

(16) Remove the connecting rod caps and bearings. Push the piston and rod
assemblies out of the top of the cylinder bore after cleaning the deposits from the
lip.

(17) Take off the closure plate assembly and remove the crankshaft from the
cylinder block.

(18) The valve tappets can now be taken out from the inside of the cylinder block.

(19} Tip the cylinder block off the flywheel base and remove the oil pump from
the front of the block.

(20) Check the condition of the camshaft bearings and oil transfer bearings. If worn
beyond the dearances show an page 125, replace them.

Fig. 135 Removing Front Oil Seal
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{ZT) The roller bearing races in the end plate and cylinder block should not be
removed unless badly scored or grooved. If replacement is necessary, drive the race
out of the block with a drift punch.

(22) The roller bearings must be pressed from the crankshaft if replacement is
necessary. The roller bearings used in this engine are of extra large capacity,
designed to give long service life.

After cleaning all parts, inspect them carefully to determine which are reusable,

(1) Cylinder Block:

If badly scored, tapered or out of round more than .005 the cylinder should be
rebored.

Always bore or rebore to exactly .010, .020 or .030 over the standard bore size of
3.625.

Use an inside micrometer or dial gauge to determine cylinder wear before and
during honing.

If honed to the nearest available oversize mentioned above, oversize piston and ring
assemblies can be used without any additional fitting, as proper clearances will have
been atlowed.

Any commerical cylinder hone can be used with either a drill press or a portable
electric drill. The drill press is preferable as it is important to keep the bore in

alignment with the crankshaft crossbore.

Finish by washing the block with soap and water. Cover the cylinder wall with oil
to prevent rust.

(2) Crankshaft:

Check for score marks and metallic pick-up. Slight score marks can be cleaned with
crocus cloth soaked in oil.

With a micrometer, check the journals for out-of-round. If outof-round, replace the
shaft or have the crank pin reground to .010 to .020 undersize.

Check the gear, keyway and the tapered part of the shaft for wear. If either taper
or keyway is worn, replace the part.

{3) Connecting Rod:

Check the bearings for wear, score marks, running clearance and side clearance.
Replace if worn beyond the high limit of clearance shown on page 125.

Undersize bearings, .002 less than standard, are available for cases of moderate wear.

Bearings .010 and .020 less then standard are available where grinding of the crank
pin is necessary.

{4) Piston:

If the cylinder block does not need reboring and the old piston is free of score and
scuff marks, check the piston ring grooves and lands
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Clean up the grooves and fit new rings.

With rings in place, check with a feeler gauge. If a .005 feeler can be inserted
between the ring and land, replace the piston, .

Piston ring end clearance should be from .007 to .017 in the cylinder bore (Fig.
136).

Never re-use old rings. Always use heavy duty type rings.

(5) Piston Pins:

Very little wear occurs on the
piston or in the piston bosses.

A-1457

Fig. 136 Ring End Clearance

After assembly of the piston to the
connecting rod, align the rod to the
piston so it will be square in the
cylinder bore. Use a commercial rod
aligner,

(6) Valves, Seats and Guides (Fig.
137):

Check the clearance of old valve

A-1456

stems in the guides. If worn, replace

the guides and install new valves. Fig. 137  Valves, Seats and Guides

The valve seats are eatonite or stellite. The seating surfaces should be held as nearly
as possible to 1/32" in width. Seats with more than 1/16" seating surface should be
reconditioned with 45° and 15° cutters to form the proper seat.

Valve seats can be replaced only by using special tools. Follow instructions given by
the too! manufacturer when replacing these seats.

(7) Oil Pump:

The oil pump is a positive gear type. Pressure is adjusted at the factory. It should
not be necessary to change this adjustment.

A sudden drop in oil pressure may be caused by dirt or foreign particles in the
pump check valve, Remove the screw (Fig. 138) and take out the spring and vaive,
Inspect and clean the seat and valve. Re-install the valve, spring and adjusting screw.

Turn the adjusting screw the same distance into the pump body as before it was
removed. If it should be necessary to readjust the oil pressure, turn the screw to the
left {counterclockwise) to decrease pressure and to the right {clockwise) to increase
pressure. Seal the screw with Permatex or equivalent when adjustment is completed.

When the oil pump is installed, the oil pump drive gear should be checked for
backlash and for alignment with the drive gear.

P-1140

Fig. 138  Qil Pump
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To reassemble the engine:
(1) Crankshaft and camshaft:

Press the roller bearings onto the
crankshaft (Fig. 139).

With a close fitting pilot or arbor,
press the transfer sleeve into the
cylinder block (Fig. 140). Be sure
the oil holes in the sleeve line up
with the block oil holes.

Press the roller bearing race into the i
cylinder biock {Fig. 141). Fig. 139

Roiler Bearing

Press the camshaft bearings into
place with a pilot shaft.

From the inside of the cylinder block, position the valve tappets into their guides.
Slide the camshaft in from the front of the block.

The welch plug (Fig. 142, Item G) can now be pressed into the camshaft opening at
the rear of the cylinder block.

The second oil transfer sleeve and roller bearing race can now be pressed into the
rear closure plate (Fig. 142).

The crankshaft can now be installed into the cylinder block assembly (Fig. 142).

Install an optimum number of shim gaskets on the rear closure plate and bolt this
assembly to the cylidner block. Be sure the oil passages line up.

AWA R N I N G Do not rotate the closure plate.

The crankshaft should now be checked for end clearance.

(2) Crankshaft End Clearance:

Use a dial indicator to check for accuracy when adjusting for crankshaft end
clearance.

Position the indicator to align with the end of the crankshaft at the closure piate
end of the engine (Fig. 143).

Use a soft hammer and drive the crankshaft toward the front of the engine. Position
the indicator and set the dial on 0.

Insert a bar under the crankshaft counterweight and pry the shaft toward the
closure plate side (Fig. 143).

The reading shown on the indicator will be the crankshaft end clearance. The proper

gaskets can now be added or subtracted as necessary to obtain the .0035 to .0055
end clearance. These gaskets and shims are available in ,005, .007 and .020 sizes.
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Fig. 140  Pressing in Transfer Sleeve

Fig. 141 Pressing in Bearing Race ’

Fig. 142  installing Crankshaft

Fig. 143  Checking End Clearance
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When installing shim gaskets, the .020 size (steel shim) should have a minimum of
.014 on both sides. Do not use a steel shim if the gasket stack is less than .048
inch,

C (3) Rear Oil Seal:

When installing the rear oil seal, be very
careful that the lip of the seal is not

g WARNING damaged in any way. Damage to the
knifelike edge will cause an oil leak, as

will any foreign matter.

Slide the seal onto the crankshaft. Tap the seal into the closurg plate with a close
fitting driver.

(4) Crankshaft Gear, Oil Pump and Cover Plate:

Position the Woodruff key in the crankshaft.

Slide the gear onto the shaft and drive it into position using a brass drift pin.
Set the oil pump into position and bolt it to the block.

Apply grease to the cover plate. Position the gasket on it and bolt it to the block
with the three cap screws (Fig. 144).

(5) Camshaft Gear and Timing:

Place the Woodruff key in the camshaft and rotate the cam so the key position is
at 9 o'clock (Fig. 145).

Turn the crankshaft to place the drive gear with its punch marked tooth at 12
o’clock position {Fig. 145).

The single punch mark, “B”, on the crankshaft gear must center on the two punch
marks on the cam gear. (Fig. 146). Slide the cam gear into position and secure it
with 40 ft.-lbs. torque on the cam nut. Hold the cam gear with a screwdriver
inserted through a hole in the gear and wedged against a screw head on the cover
plate.

(6) Piston Ring and Rod Assembly:

Assemble the pistons to the connecting rods. Secure the piston pins with retainer
rings. Always use new retainers. Be sure the retainers are fully engaged in the
grooves in the piston pin bosses.

Before putting rings on the piston, try them in the cylinder bore to be sure they
have an end dearance of .007 to .017 inch (Fig. 147).

Insert the oil ring expander (in the bottom groove) with the drainage notches down
(Fig. 148). Install the two-turn chrome steel rail. Insert the cast iron oif ring in the
groove above the chrome stee! rail.

Place the expander ring into the second groove. Install the steel rail into the groove.

Install the cast iron ring above the steel rail. The side of the ring marked with dots
or marked “TOP” must be up.
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Fig. 145

Fig. 146 Installing Cam Gear

Fig. 147

Ring End Clearance

444, 500, 600 Loader
Service Manual Supplement



Install the top compression ring with the marked side up.

NOTE: Always stagger the ring gaps.

(7) Piston Assembly and Installation: Q

Place the flywheel loosely on the crankshaft and tip the engine over, using the
flywheel as a supporting base. 9

Separate the rod caps from the piston assemblies and install the rod bearings.
Oil the rod bearings, piston rings and crank pins.

Space the ring gaps so they are not in line. Insert the piston into the cylinder bore.
Use a ring compressor to protect the rings during installation. Push the piston into 3
the cylinder bore, at the same time aligning the connecting rod to the crank pin.

Assemble the connecting rod cap and cap screws to the connecting rod. Make sure
the marks on the connecting rod and cap line up and face the flywheel end of the
engine.

Tighten the cap screws to 40 ft.-lbs. torque. Back off the screws and retighten to
35 ft-Ibs. torque. This will assure a tight fit of the rod to the crankshaft and avoid

the possibility that the screws may be tight in the threads while the rod is still

loose on the shaft.

A-1454

(8) Oil Pump and Base:
o ' . 148 ing A
Thread the intake pipe into the oil pump. Fig. 1 Installing Rings }

Install one oil pan gasket, oil baffle plate and second gasket to the cylinder block.

Attach the strainer clip to the intake pipe and install the strainer.

Position the base on the cylinder block and attach with four cap screws. Tighten
the screws to 45 ft.-lbs.

Tip the engine onto its base and remove the flywheel.

(9) Front Oil Seal and Gear Cover (Fig. 149):

Slide the seal assembly onto the crankshaft. Align the seal slot with the crankshaft
gear key.

Place the gasket on the gear cover. Position the cover onto the engine.

Install the housing support plate and starter brackets with the gear cover screws.

(10) Flywheel:

Install the flywheel Woodruff key into the crankshaft.

Slide the flywheel onto the shaft.

Install the flywheel lock nut. insert a bar between the flywheel fins and tighten the ' \ T
lock nut to 130 ft-lbs. torque. o a PI-1139

Fig. 149 Front Oit Seal
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(11) Installing and Adjusting Valves:
Install the valve springs, spring retainers {or rotators) and valves.

Using a valve spring compresser, compress the valve springs and install the retainer
keys.

Be sure the valves are firmly seated in the block. Crank the engine until the piston
is at top dead center. Proceed to adjust the valve clearance. Set the exhaust valve at
.015, intake at .008. Repeat for other side.

Install the studs, gaskets and covers on the valve chambers. Use plain brass washers
and 1/4” nuts to hold the covers in place.

(12) Crankcase Breather (Fig. 150):

Place the spring steel reed and stop plate (with the outside ends away from the
reed) in position on the gear cover.

Install the nut on the end of the stud and thread the stud into the gear cover.
Draw down the holding nut to hold the breather reed and plate in proper position.

Install the gasket, breather body and cover. Fasten with the acorn nut.

{13) Cylinder Heads:

New head gaskets should be placed onto the head and held in place with the cap
serews.

Be sure the washers are in place before the cap screws are positioned in the head.

Tighten the head bolts evenly and in sequence (Fig. 151) to 50 ft.-lbs. torque.

(14) Governor and Magneto:

Position the gasket and governor assembly on the back plate. Fasten in place with
the long bolt at the bottom. Install the lock washer and nut on the governor side.

Attach the oil line- from the top oil gallery to the governor assembly. Refer to
Governor Section (Page 59) for adjustment.

Install the gasket on the magneto flange. Refer to Ignition Timing (Page GZ) for
correct installation.

(15) Manifolds:

Soak the manifold gaskets in water and place them into position on the engine
block.

Position the manifolds onto the engine. Install two 5/16" cap screws in the outside
boit holes.

Place a heavy flat washer on the manifolds at the center bolt hole. Position the side

baffies and install the 5/16” cap screws using a lockwasher and flat washer at the
center hole,
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Fig. 150 Crankcase Breather

Fig. 151 Tightening Cylinder Head
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Final tightening of these screws may be done after the front shroud is installed.

Make the carburetor and governor connections.

{16) Spark Plugs and Cables:
Install new spark plugs in the heads. Use new gaskets. Tighten to 27 ft.-lbs. torque.

Attach the high tension cables to the magneto and spark plugs. Fasten the cable
clamps in place on the intake manifold.

(17) Blower Housing and Rotating Screen:

Install the blower housing and screen assembly.

(18) Final Adjustments:

Make final adjustments, as needed, for ignition, carburetor, governor and speed
control.
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TECHNICAL DATA (Kohler)

RUNNING CLEARANCES

C Cylinder Bore . ... ... . i .. 3.625
Crankshaft to main bearing running clearance . ... ... .............. 002 - .0035
Main bearing to block or closure plate .. ............. .0025 - .0055 Interference
Closure plate to block . ... ... ... . it 001 - .005
Crankshaft end play .. ........................ 0035 - .0055 {004 desired)
Connecting rod to crank pin running clearance . . .. ............... 0003 - .0023
Connecting rod side play on crankpin . . .. ... .. .. ..\, 003 - .007
Connecting rod to connecting rod bushing . . .. ... ...... .0015 - .0050 Interference
Connecting rod bushing to wrist pin . . ... ... . ... ... ... ...... 0001 - .0006
Wrist pinto piston boss . . . ............... . . .. ..., .0001 - .0003 Selective
Ring side clearance, top ring . ... ... ... ... .. 0025 - .0045
Ring side clearance, middle ring . .. ... ... ... ... . ... . .. ... . 0025 - .0045
Ring side clearance, oil ring . . . . . . . .. ... .. 002 - .0035
Ringend gap . . . .. ... 010 - .020
Camshaft to bearing running clearance (Front) .. ... ... ............ 001 - .003
’ (Rear) ... . ....... ... ... .... 001 - .003

Camshaft bearing to bearing housing (Front) ... ........ .0035 - .0075 Interference
(Rear) . ........... .0035 - .0075 Interference

Camshaft end play .. ... .... ... . ... .. 017 - .038
Valve clearance intake {(cold) ..................... 006 to .008 {.008 nominal)
Valve clearance exhaust (cold) .................... 015 to .017 (.015 nominal)
Spark plug @ap . ... ... e e e 025 (Gasoline), .018 (LPG)
Tappet in block . . ... ... ... . 0003 - .0018
Valve, stem in guide (Exhaust) . . .. ................ [ 002 - .0035
(Intake) . .. .. ... ... 0005 - .002

Guide'in block . ........ ... ... .. .. ... ... . ... . 0005 - .002 Interference
Exhaust valve seat inblock . .. ... .. .............. .0025 - .0045 Interference
Crankshaft gear to crankshaft . . .. ............ 001 Interference to .0005 Clearance
Camshaft gear to camshaft . . ... .......... .. . . ... ' 'uuui.. .. 0005 - .002
Output shaft seal to closure plate . . ... ............. .0015 - .0085 Interference
Magneto pilot . . . .. ... .. e e 001 - .005
Governor pilot . . . . . .. 000 - .012
Governor gear to governorshaft . .................. .0005 - .0013 Interference
Piston to cylinder bore clearance {top thrust face) .. ............... 0005 - .0015

Crankshaft standard wearing surface

Main journal . . . ... 2,250

Rod journals . . ... ... ... . . ..., 1.875

Transfer sleeve journals . . . . . .. . ... ..., 2125
OiL PUMP
Drivegear toshaft .. ... ........0 ..o uu.n... .0005 - .0015 Interference
Pumping gears to shafts . ... ...........c.ou..u... .0005 - .0015 Interference
Pump body and plate to shafts . .. ... .. ... ... v, 001 - .0025
Pumping gear end clearance . . .. ... .. ... .. ..\ 002 - .005
Pumping gear radial clearance . . . ... ..... .. .. ... . . 0022 - .0030
Oil pressure 1800 - 3600 RPM (any load) .. ... .. ... ... .. 35 - 60 PSI

C MAGNETO IGNITION

Magneto breaker gap . . . .. ... ... . ..., .015"”

Spark, TUN . . . . L 22 deg. BTDC
Spark, IMpulse . . . . . ... e e 2 deg. BTDC
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TORQUE VALUES

Connecting rod SCTEW . . . . . v i it i et et e et e e e e 35 ft.-bs.
Cylinder head screw™ . . . . . . . ... . . e 50 ft.-lbs.
Closure plate sCrew . . . . . . i it it e e e e e e e e e 50 ft.-lbs.
Camshaft NnUt . . . . . .. . e e e e e e e e e e e . .40 ft.-lbs.
Flywheel nut . . . . . . e e e e e e e 130 ft.-ibs.
Spark PlUG . . . . L e e e e e e e e e e e e e 27 ft.-ibs.
Oil Pan SCreW . . .t it it e e e e e e e e e e e e e e e 45 ft.-lbs.

* Lubricate with grease at assembly.

NOTE: Always use torque wrench on above parts.
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