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INTRODUCTION

This service manual contains service and mainte-
nance information for the John Deere 110 Lawn and
Garden Tractor (Serial No. 250,001- ).

The manual is divided into sections. Each section
pertains to a certain component or operational sys-
tem of the tractor. The information is divided into
groups within each section.

Emphasis is placed on diagnosing malifunctions,
analysis and testing. Diagnosing malfunctions in-
cludes possible troubles, their causes and how to
correct them. Under specific components these
troubles are analyzed to help you understand what is
causing the problem. In this way, you can eliminate
the cause rather than just replace parts and have the
same problem keep recurring.

Litho in U.S.A.

Specifications and special tools are found in the
last group of each section.

This manual can be kept in its own cover or it can
be filed in your service manual rack or in your Con-
sumer Products Service Information Binder.

Whenever new or revised pages are provided, in-
sert them into your manual as soon as you receive
them. Your service manual will always be up-to-date
and be a valuable asset in your service department.

This safety alert symbol identifies impor-

tant safety messages in this manual.
When you see this symbol, be alert to the possi-
bility of personal injury and carefully read the
message that follows.
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SERIAL NUMBERS

Tractor

P

Fig. 1-Tractor Serial Number Plate

The tractor serial number, Fig. 1, is located on the
pedestal below the steering wheel.

Engine

Fig. 2-Engine Serial Number Plate

The engine serial number, Fig. 2, is located on the
front of the engine shroud.
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VINTAGE INFORMATION

110 Tractor | 110 Tractor
(8 hp) z (10 hp)
Year Tractor Tractor
Manufactured Serial No. Serial No.
1972 (250,001-260,000) (260.001-272,000)
1973 (272,001-285.000) , (285,001-310,000)
1974 (310,001-320,000) l (320.001- )

IDENTIFICATION CODES

Tire Codes

John Deere 110 Tractors are available with three
different combinations of tires as follows:
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Tractor Codes

Four identification codes are used for 110 250,001 and above. See the chart below for the
Lawn and Garden Tractors Serial Number codes, type of lift and serial numbers for each group
of tractors.
Tractor Serial No. Manual Lift Hydraulic LIft Electric Lift
8 hp 250,001-260,000 0643M
8—;; 272,001-285,000 0643M
8 hp 310,001-320,000 0643M
H 260,001-272,000 0631M 0632M
10 hp 285,001-310,000 0631M 0633M
;Tp 320,001- 0631M 0633M

Litho in U.S.A.
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Item

CAPACITIES

Fuel Tank.........ccccoorvrrmeiirivnieeenenens
CrankCase .......ccooveveeeieeerciieennnnnnens
Transaxle.......coovvveeemvveeeevecreicrrennnses
Hydraulic System..........cccccoeevennnes

TRANSMISSION

TRAVEL SPEEDS - @3600 rpm
1st Gear (Variable)......ccccceveeennnnnn.
2nd Gear (Variable) .....................
3rd Gear (Variable)......................
4th Gear (Variable) ........cceveeneene.
Reverse (Variable).......ccccccovvveeenn..

DIMENSIONS

Wheelbase.........c.ccoommiveiainneecnnnee.
Overall Length...........occeeieiinennenn,
Overall Height.........cccccirveiinnnnaeen.

Overall Width (maximum)

WHEEL TREAD

Rear (GT-3 Tires).......cceeevvvvennenne.
(GT-5 Tires) ...ccceoveeeeerreenennn.

BRAKES

Litho in U.S.A.

)

TRACTOR SPECIFICATIONS

8 hp

1.75 U.S. Gallons
2-1/2 U.S. Pints
3-1/2 U.S. Pints

Transaxle
4 forward - 1 reverse

.4 to 1.0 mph

1.3 to 2.9 mph
2.4 to 5.0 mph
3.4 to 7.4 mph
1.8 to 3.3 mph

46 in.
66-3/4 in.
41 in.
41-1/2 in.

31 in.
27 in. or 33 in.
28-1/2 in. or 31 in.

Band, pedal-operated
Hand lock foot brake
V-belt system
Manual

Enclosed gear

Manual

General

10

Specifications 10-1

Group 10

10 hp

1.75 U.S. Gallons
3 U.S. Pints
3-1/2 U.S. Pints
2 US. Pints

Transaxle
4 forward - 1 reverse

.4 to 1.0 mph
1.3 to 2.9 mph
2.4 to 5.0 mph
3.4 to 7.4 mph
1.8 to 3.3 mph

46 in.
66-3/4 in.
41 in.
41-1/2 in.

31 in.
27 in. or 33 in.
28-1/2 in. or 31 in.

Band, pedal-operated
Hand lock foot brake
V-belt system

Manual

Enclosed gear

Manual, Electric, Hydraulic
759 Ibs. - Manual lift

774 Ibs. - Electric lift
770 Ibs. - Hydraulic lift

SPECIFICATIONS
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Item

Engine Mode! No. ............
Manufacturer .....................
Cylinders.......cccccooiiiicieennn.
Stroke/Cycle...........cc.........

Displacement.....................

Speeds (fast) No-Load

Speeds (idle).....................
Horsepower* .....................
Normal Compression........

Valve Clearance

Intake (Cold).................
Exhaust (Cold)..............
Ignition** ...
Spark Plug.......coocceveninnnns

Spark Plug Gap................
Breaker Point Gap ...........
Charging System*** ...
Starter......cccoovieeiiiiene,
Air Filter ........c.oooeveenrirennnn.

Tractor - 110 (Serial No. 250,001- )

ENGINE SPECIFICATIONS

8 hp

K181S
Kohler
One
Four
2.94 in.
2.75 in.

18.63 cu. in.

3600 to 3800 rpm
1650 to 1950 rpm

8 @3600 rpm
110 to 120 psi

0.007 in.
0.016 in.
Magneto

J-8-Champion

45-M-AC

14-7 Prestolite

0.020 in.
0.020 in.
Alternator
12-Volt

Dry-type

SM-2101 - (Jan-74)

10 hp

K241AS_

Kohler

One

Four

3.25 in.

2.875 in.

23.9 cu. in.

3600 to 3900 rpm
1650 to 1950 rpm
10 @ 3600 rpm
110 to 120 psi

0.010 in.

0.020 in.

Battery
H-10-Champion
45-L-AC
14-L7B-Prestolite
0.020 in.

0.020 in.
Alternator
12-Volt

Dry-type

*The horsepower rating shown is established by the engine manufacturer in accordance with Standard Internal
Combustion Engine Institute procedure. It is corrected at 60°F. and 29.22 in. Hg. Barometer and is developed

from laboratory test engines equipped with standard air cleaner and muffler.

**Magneto ignition is used on 8 hp tractors through Serial No. 252,832. Battery ignition is used on 8 hp and 10
hp tractors beginning with Serial No. 252,833.

***See page 40-5-3 for a listing of tractors with 10 amp or 15 amp alternators.

TIRE SPECIFICATIONS

Tire

Code Location Size

GT-3 Front 16x6.50-8
Rear 23x8.50-12

GT-4 Front 4.80/4.00-8
Rear 23x8.50-12

GT-5 Front 16x6.50-8
Rear 23x10.50-12

GT-8 Front** 16x6.50-8

Bar

Tread Rear 23x10.5-12

Tire Inflation
Tubeless Ply-Rating Tread Pressure (PSl)
Yes* 2 High- 6 to 16
Yes* 2 Flotation 5 to 10
No 4 Studded 12 to 40
Yes* 2 Traction 5 to 10
Yes* 2 High- 6 to 16
Yes* 2 Flotation 5 to 10
Yes* 2 High- 6 to 16
Flotation
Yes* 2 Traction 5 to 10

*Tubes available for service. See your parts catalog.
**Use 4.80/4.00-8 front tires with front-end loaders.

Litho in U.S.A.



Tractor
8 hp

10 hp

Tire/Whee! Option

GT-3 or GT-4

GT-3 or GT-4
GT-3 or GT-4
GT-3 or GT-4
GT-5

GT-5

GT-5

GT-5 or GT-8
Adjustable

Adjustable

Litho in U.S.A.

Tractor - 110 (Serial No. 250,001- )
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BATTERY SPECIFICATIONS

General

10

Specifications 10-3

Battery

John Deere, 12 Volt, (AM30094), BC! Group U1, 135
cold cranking amps at O°F., 30-minute reserve ca-

pacity.

John Deere, 12 Volt, (AM31186), BCl Group 22F, 255
cold cranking amps at O°F., 55-minute reserve ca-

pacity

REAR WHEEL WEIGHT BOLT SIZE CHART

Whee! Position

Narrow

Narrow

Wide

Wide

Narrow

Narrow

Wide

Wide

Not Reversible

Not Reversible

No. of Welghts

1

2

Boit Size

1/2x5-1/2

1/2x7-1/2

1/2x5-1/2

1/2x7-1/2

1/2x5-1/2

1/2x8

1/2x5-1/2

1/2x7-1/2

1/2x2-1/2

1/2x4-3/4
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BOLT TORQUE CHART

Grade of Bolt | SAE-2 ' SAE-5 | SAE-8 |
Min. Tenslle 64,000 105,000
Strength PSI PSI ' PSI I
Socket or Wrench Size

U.S. Standard U.S. Regular
Bolt U.S. Dec. TORQUE
Dia. Equiv. IN FOOT POUNDS i .
1/4 .250 6 10 14
5/16 .3125 13 20 30
3/8 375 23 35 50
7/16 4375 35 55 80
1/2 .500 55 85 120
9/16 .5625 75 130 175
5/8 .625 105 170 240
3/4 .750 185 300 425
7/8 875 *160 445 685
1 1.000 250 670 1030

Multiply Readings by 12 or inch pound values.

* “B” Grade bolts larger than 3/4-inch are sometimes formed hot rather than cold which accounts for the lower
recommended torque.

NOTE: Allow a tolerance of plus or minus 10% on all torques given in this chart.

SET SCREW SEATING TORQUE CHART

Screw Size Cup Point Square Head
Torque in Inch Pounds

#5 9 —
#6 9 —
#8 20 —
#10 33

1/4 87 212
5/16 165 420
3/8 290 830
7/16 430 —
1/2 620 2100
9/16 [ 620 —_
5/8 ’ 1225 4250
3/4 2125 7700

Divide Readings by 12 for foot pound values
NOTE: Allow a tolerance of plus or minus 10%
on all torques given in this chart.

Litho in U.S.A.
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Operation

Cylinder compression

Crankcase vacuum

Operation

Change oil

Clean and regap spark plug

Tune-Up and Adjustment 15-1

Group 15
TUNE-UP AND ADJUSTMENT
PRELIMINARY ENGINE TESTING

Specification Reference

110 to 120 psi (reverse Section 20, Group 5
rotation)

Idle speeds: 10 to 15 inches of Section 20, Group 5

water column
Full speed: Approx. 5 inches
of water column

MINOR TUNE-UP GUIDE

Specification Reference
Summer above 32°F. Section 10, Group 20
SAE 30
Winter below 32°F.
SAE 5W-20
Clean electrodes and insulator. Section 40, Group 15 or 20

Set gap at 0.020 in. (8 hp) and
0.020 in. (10 hp).

Remove air cleaner and clean by Check air cleaner Section 30, Group 15

tapping lightly against flat
surface.

Adjust carburetor

Adjust governor speed

Check and clean fuel tank and
fuel shut off strainer.

Battery hydrometer test

Litho in U.S.A.

condition
Replace if necessary

High-speed mixture needle Section 30, Group 10
Idle mixture needle

ldle stop screw

Speed (idle) - 1650 to 1950 rpm

Speed (fast - no load) Section 20, Group 10
3600 to 3900 rpm

Regular non-leaded gasoline Section 30, Group 20
with an octane rating of

90 or higher.

1.260 to 1.280 specific gravity Section 40, Group 10

100% charged at 80°F.



10 General
15-2 Tune-Up and Adjustment

Tractor - 110 (Serial No. 250,001-
SM-2101 - (Jan-74)

MAJOR TUNE-UP GUIDE

)

IMPORTANT: Major tune-up should include all items listed for “Minor Tune-Up” on page 10-15-1 in

addition to the following:

Operation

Recondition carburetor

Inspect and clean breather
assembly

Remove shrouding, clean cylinder
and cylinder head fins

Test condenser-

Test coil

Replace breaker points

Retime ignition

Specification

Install carburetor repair kit
Replace parts as necessary.
Install new gaskets. Check

crankcase vacuum after as-
sembly.

Point gap 0.020 = 0.002 in.

“S" mark on flywheel
at 1200 to 1800 rpm

COMMON ADJUSTMENTS

Reference

Section 30, Group

Section 20, Group

Section 20, Group

Section 40, Group

10

15 or 20

Section 40, Group

15 or 20

Section 40, Group

15 or 20

Section 40, Group

15 or 20

NOTE: The following common adjustments are recommended after engine tune-up is completed.

Adjustment

Variator

Steering linkage

Brakes

Litho in U.S.A.

SpecHication

Reference

Section 50, Group

10

Section 70, Group

5

Section 50, Group

10
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FUEL

Always use fresh, clean ‘“regular”’ grade gasoline
having an octane rating of 90 or higher. We recom-
mend non-leaded gasoline because it reduces cylin-
der head deposits. Low-lead or leaded ‘“regular”
grades are acceptable if the octane rating is 90 or
higher.

DO NOT use premium, ethyl or white gasoline or
regular gasoline having an octane rating below 90.
Never use special additives such as carburetor
cleaners, de-icers, or moisture-removing liquids in
your gasoline.

IMPORTANT: Do not mix oil with gasoline.

Avoid using stale gasoline or gasoline that has
been stored a long time. Stale gasoline does not va-
porize properly and causes hard starting.

IMPORTANT: Do not permit dirt or other for-
eign matter to enter the fuel system which may
cause hard starting, poor performance and en-
gine damage. Always use clean gasoline storage
cans and funnels.

LUBRICANTS

Effective use of lubricating oils and greases is per-
haps the most important step toward low up-keep
cost, long tractor life, and satisfactory service. The
charts on this page indicate capacity, type of lubri-
cant, and service intervals.

John Deere Torq-Gard Supreme Engine Qil is rec-
ommended because of its superior lubricating guali-
ties. If oil other than Torq-Gard Supreme is used, it
must conform to one of the following specifications:

SINGLE-VISCOSITY OILS

API! Service CD/SE, CD/SD, CC/SD or SD
MIL-L-46152 or MIL-L2104C*

MULTI-VISCOSITY OILS

APl Service CC/SE, CC/SD, or SD
MIL-L-46152

*As further assurance of quality, the oil should be
identified as suitable for API Service Designation SD.

IMPORTANT: Never put additives in the crank-
case. Additives could reduce rather than help
oil’'s lubricating ability.

Litho in U.S.A.
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Group 20
FUEL AND LUBRICANTS

CAPACITIES
Fuel Tank........ccccoooiiiiiniinnnniccennn, 1-3/4 U.S. gallons
Crankcase
2 1 OO SRR 2-1/2 U.S. pints
1O NP e 3 U.S. pints
Transaxie............ccccceeemvrieccreecenenen. 3-1/2 U.S. pints

Hydraulic System (optional equip.) ........ 2 U.S. pints

TYPE OF LUBRICANT
Crankcase

Depending on the expected prevailing temperature
for the fill period, use oil of viscosity as shown in the
following chart.

*SAE 5W-20 oil may also be used to insure opti-
mum lubrication at starting, particularly when engine
is subjected to — 10°F. or lower temperatures for sev-
eral hours.

Some increase in oil consumption may be expect-
ed when SAE 5W-20 or SAE 5W oils are used.
Check oil level more frequently.

Transaxle .....John Deere AM30200 Transmission
Lubricant or SAE 90 Gear Lubricant.
Also an equivalent SCL Multipurpose-Type Gear Oil

Tractor Grease
Fittings.............cceoooo. John Deere Multipurpose
Lubricant SAE (Seasonal grade) or
equivalent Multipurpose-Type Grease

Hydraulic System
(Optional Equipment).John Deere All-Weather
Hydrostatic Fluid or an equivalent
Type A or F Automotive Automatic
Transmission Fluid.
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SERVICE INTERVALS
Crankcase (Qil Change)

Break-in ..o First 2 hours
Regular .....ccocoiviieen i Every 25 hours
Dusty Conditions........ccccccceeveeieinie. Every 8 hours
Transaxle (Oil Changej)........... 200 hours or 2 years

Tractor Grease Fittings

(See page 10-20-3 and 10-20-4 for locations)

Spring and Fall Season

Hydraulic System (Optional Equip)............. Every 25
hours check level

CHANGING CRANKCASE OIL

10 hp Tractor lllustrated

Fig. 1-Draining Qil

DIPSTICK

I ‘
—_—

oy~

8 hp Tractor 10 hp Tractor

Fig. 2-Dipstick and Oil Fill Tube

Drain crankcase when oil is hot and all dirt and
foreign material is in suspension.

NOTE: For convenience, a suitable length of
5/8-inch garden hose or plastic tubing may be in-
stalled on the drain valve to allow oil to drain into a
container away from the tractor. See Figure 1.

Litho in U.S.A.
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Remove drain plug or open oil drain valve, Fig. 1,
and allow oil.to drain into a container.

Install plug or close valve. Fill crankcase with oil,
Fig. 2, of the proper viscosity (page 10-20-1) to "F”
mark on dipstick. Crankcase capacity is approximate-
ly 3 U.S. pints.

IMPORTANT: Check dipstick reading before
pouring in the last 1/2 pint. Fill only to “F” mark.
Overfilling can cause engine overheating resuit-
ing in permanent damage to the engine.

NOTE: Change oil every eight hours when work-
ing in extremely dusty conditions.

CHANGING TRANSAXLE OIL

Fig. 3-Adding Oil to Transaxle

Every 2 years or 200 hours of operation, remove
the transaxle drain plug and drain all oil into a shal-
low container. Wipe the drain plug clean and replace
it in the transaxle.

Add seven 1/2-pint cans of John Deere AM30200
Transmission Qil or its equivalent through the filler
hole, Fig. 3. The transaxie holds 3-1/2 U.S. pints of
oil.

CHECKING HYDRAULIC LIFT
SYSTEM FLUID LEVEL
(Optional Equipment)

Every 25 hours of operation check to see that the
fluid level is from 1-1/2 to 2 inches from the top of
the reservoir.

When required, add John Deere Al-Weather Hy-
drostatic Fluid or an equivalent Type A or F Automo-
tive Automatic Transmission Fluid. Add only enough
to keep the reservoir filled to the proper level.

IMPORTANT: Do not allow dirt or foreign mate-
rial to enter the reservoir. Do not overfill.
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LUBRICATING GREASE FITTINGS

110 Tractors (Serial No.

Fig. 4-Grease Fitting Locations on 110 Tractor (Serial No.

Each spring and fall {ubricate the following 13
grease fittings, (14 with extra equipment integral
hitch shown in inset) Fig. 4, with John Deere Multi-
Purpose Lubricant or an equivalent SAE multipur-
pose-type grease:

1. Clutch-brake shaft (two fittings).

2. Primary lift shaft (two fittings).

w

. Secondary lift shaft (two fittings).

N

. Steering gear

Litho in U.S.A.
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5. Clutch over-ride.

6. Variator pivot.

7. Front wheel spindles (two fittings).

8. Front wheel bearings (two fittings).

9. Integral hitch (extra equipment).

NOTE: Do not overlubricate steering gear fitting.
Only 3 to 4 strokes with a hand grease gun or John

Deere Pisto-Luber are necessary. Do not use a high-
pressure grease gun on this fitting (4).
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LUBRICATING GREASE FITTINGS—Continued
110 Tractors (Serial No. 272,001- )

Fig. 5-Grease Fitting Locations on 110 Tractor (Serial No. 272,001- )

Each spring and fall lubricate the 13 grease fittings
(14 with extra equipment integral hitch shown in in-
set) Fig. 5, with John Deere Muiti-Purpose Lubricant
or an equivalent SAE multipurpose-type grease.

1.

2.

Clutch pedal shaft (two fittings).
Primary lift shaft (two fittings).
Secondary lift shaft (two fittings).
Steering gear.

Brake pedal shaft.

Litho in U.S.A.
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. Variator pivot.

7. Front wheel spindies (two fittings).

8. Front wheel bearings (two fittings).

9. Integral hitch (extra equipment).

NOTE: Do not overlubricate steering gear fitting.
Only 3 to 4 strokes with a hand grease gun or John

Deere Pisto-Luber are necessary. Do not use a high-
pressure grease gun on this fitting (4).
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DESCRIPTION

T EEEE . . . ;
MISTEPN A e

Fig. 1-Kohler K241AS Engine

The 8 hp tractor is equipped with a Kohler K181S
engine and the 10 hp tractor is equipped with a Koh-
ler K241AS engine, Fig. 1.

The K181S and K241AS are both four-cycle, L-
head, single-cylinder, internal-combustion engines.
Each engine has a cast-iron block with a large bore
and short stroke.

The engines are air-cooled, with anti-friction ball
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bearings, oil bath lubrication and internal flyweight
governor.

Other features are an alternator charging system
and battery-coil ignition.

NOTE: 8 hp tractors (Serial No. 250,001-252,832)
are equipped with magneto-alternator ignition sys-
tems. Beginning with Serial No. 252,833 8 hp trac-
tors have battery-ignition systems.
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ENGINE ANALYSIS

PRELIMINARY ENGINE CHECKS

A complete diagnosis guide of engine malfunctions
begins on page 20-5-6. However, the majority of en-
gine trouble reports are of a minor non-chronic na-
ture and are usually due to electrical or fuel system
difficulties. First make the checks listed below to iso-
late the majority of engine problems.

Fig. 2-Checking Spark At Plug

Check spark, Fig. 2, whenever engine will not
start. if engine will not crank, follow diagnosis proce-
dure on page 20-5-6.

Remove ignition cable from spark plug and install
adaptor or ordinary paper clip. Hold approximately
1/8 inch away from spark plug terminal while crank-
ing the engine.

If there is good spark between the adaptor and the
spark plug terminal, the problem is in the fuel-air
system. If gas tank is full, check shut-off valve under
gas tank and gas lines to carburetor to be certain
gas is getting to carburetor. Connect high tension
wire to spark plug and crank engine. Choke as nec-
essary. If engine still does not start, refer to “Diag-
nosing Malfunctions” to check for internal difficulties.

If there is no spark at the adaptor or a weak spark,
the trouble is in the electrical system. If the battery
and spark plug are good and all electrical connec-
tions are tight, the trouble most likely is in the break-
er points or condenser. Clean or replace points and
adjust gap. If breaker points are burned. replace the
condenser also.

If the engine still does not start, or starts but does
not run properly. make the compression test on this
page and the vacuum test on page 20-5-5.
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PRELIMINARY ENGINE TESTS

The following preliminary engine tests are recom-
mended to detect and isolate possible malfunctions
before proceeding with further diagnosis. These tests
are especially important when the engine is burning
oil, losing power or running erratically and when car-
buretion and ignition adjustments do not correct the
condition.

Compression Test

Kohler engines have ACR (Automatic Compression
Release Camshaft). Because ACR retlieves compres-
sion pressure during lower cranking speeds, it is im-
portant to crank the engine at 1000 rpm or more to
obtain an accurate test. ACR mechanism is disen-
gaged when engine speed reaches approximately
650 rpm.

When the engine is operable in the tractor, check
compression as follows.

COMPRESSION
GAUGE

SPARK PLUG
REMOVED
N

Fig. 3-Testing Engine Compression

Depress clutch-brake pedal or brake pedal and set
parking brake. Be sure oil in crankcase is at proper
level and battery is properly charged.

NOTE: Be sure tractor drives are all disengaged.
Run engine until warm, then stop the engine.

Remove spark plug. Also remove air filter for most
accurate test.



Tractor - 110 (Serial No. 250,001- )
SM-2101 - (Jan-74)

Set throttle and choke valve in wide open position
by raising throttle lever, and lowering choke lever.

Hold compression gauge firmly in spark plug open-
ing, Fig. 3. Crank engine at 1000 rpm and observe
reading. Repeat test to verify readings.

A starter rope can be used if 650 rpm or more
cannot be reached by using the electric starter.

To use starter rope procedure, wind a number of
turns of 1/4-inch rope around PTO sheave opposite
the direction of engine rotation. Pull rope firmly and
observe reading. Repeat test until readings are con-
sistent.

Test Conclusions

An engine in top operating condition will read 110
to 120 psi when engine is cranked approximately
1000 rpm.

A compression test above 120 psi, indicates ex-
cessive carbon deposits in the combustion chamber
or on the piston.

A reading lower than 100 psi indicates leakage at
the cylinder head gasket, piston rings or valves. The
engine should be reconditioned if compression falls
below 90 psi.

To determine whether the rings or the valves are
at fault, pour about one tablespoontul of heavy oil in-
to the spark plug hole. Crank the engine several rev-
olutions to spread the oil and repeat the compression
test.

The coil will temporarily seal leakage around the
piston rings. If the same approximate compression
reading is obtained, the rings are satisfactory, but the
valves are leaking or the piston is damaged. If the
compression has increased considerably over the
original readings, there is leakage past the rings.

Crankcase Vacuum Test

The crankcase breather maintains a partial vacu-
um in the crankcase when the engine is operating
properly.
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Fig. 4-Checking Crankcase Vacuum

Connect a water U-tube manometer, Fig. 4, to cyl-
inder block oil filler tube. Tester must hang vertically.
Start and run engine at 1200 to 1700 rpm. Allow en-
gine to warm up and observe reading on scale. Fol-
low manufacturer's recommendations for installation,
testing and compensation for the effect of altitude on
the gauge reading.

Test Conclusions

Proper crankcase vacuum for the K181S and
K241AS engines is a 5 to 10-inch water column on
the manometer gauge.

A crankcase vacuum reading lower than specified
is most likely due to a leaking breather valve or im-
properly assembled breather. See page 20-10-9 and
carefully reassemble all breather parts. A low vacu-
um reading may also be caused by leaky valves, en-
gine blow-by or worn crankshaft oil seals.

If the crankcase is found to be pressurized rather
than have a vacuum, chances are that the breather
plate has been assembled backwards or the breather
filter is plugged.

Engines with zero vacuum or a pressurized crank-
case will likely be pumping oil into the combustion
chamber or out the breather or oil seals. This can be
detected by watching for excessive exhaust smoke,
engine overheating or oil leakage outside the engine.
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DIAGNOSING MALFUNCTIONS

Engine Will Not Crank
Transaxle not in neutral.
Battery discharged or defective.

Neutral-start switch and bracket loose or
not properly adjusted.

PTO drive engaged.
Defective safety switch(es).
Defective starter.

Defective solenoid.

Loose electrical connections.
Defective key switch.

Engine seized.

Engine Starts Hard
Spark plug pitted or fouled.

Breaker points worn, pitted or out of adjust-

ment.

High tension wire shorted.

High tension wire loose at spark plug or coil.

Loose electrical connections.
Restricted gas tank vent.

Clogged fuel line or air lock.
Broken choke cable.

Throttle cable not properly adjusted.
Dirt or water in fuel system.

High speed and idle mixture needles not
properly adjusted.

Wrong valve clearance.
Leaking head gasket.
Restricted exhaust system.

Low compression.
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Engine Starts But Fails To Keep Running
Restricted gas tank vent.

High speed and idle mixture needles not
properly adjusted.

Broken choke cable.
Dirt or water in fuel system.

Carburetor float not properly adjusted or float
valve leaking.

High tension wire loose at spark plug or coil.
High tension wire shorted.

Breaker points not properly adjusted.

Loose electrical connections.

Faulty condenser.

Excessive engine load.

Engine Cranks But Will Not Start
Empty gas tank.
Restricted gas tank vent.

Fuel shut-off valve closed (valve below gas
tank).

Clogged, restricted or air-locked fuel line.
Breaker points worn or pitted.

Spark plug fouled or pitted.

Incorrect spark plug.

Battery not fully charged.

Loose electrical connections.

High speed and idle mixture needles not porp-
erly adjusted.

Faulty condenser.
Defective ignition coil.
Dirt in fuel system.

Frayed electrical wire(s) causing ground(s).
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Engine Runs But Misses

High tension wire loose from spark plug or
coil.

Breaker points out of adjustment or worn
and pitted.

Spark plug fouled, pitted or gap incorrect.
Incorrect spark plug.
Loose electrical connections.

Carburetor float not properly adjusted or
float valve leaking.

Dirt or water in fuel system.
Wrong valve clearance.
Faulty coil.

Engine Misses Under Load
Spark plug fouled, pitted or gap incorrect.

High speed and idle mixture needles not
properly adjusted.

Incorrect spark plug.

Breaker points out of adjustment or worn
and pitted.

Ignition out of time.
Dirt or water in fuel system.

Stale fuel.

Engine Will Not ldle
Idle speed too low.

High speed and idle mixture needles not
properly adjusted.

Dirt or water in fuel system.

Restricted gas tank vent.

Spark plug fouled, pitted or gap incorrect.
Wrong valve clearance.

Low engine compression.
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Engine Misses When Advancing Throttle
Cold engine.

High speed and idle mixture needles not
properly adjusted.

Spark plug fouled, pitted or gap incorrect.

Linkage misaligned (throttle arm-to-governor).

Engine Loses Power
Crankcase low on oil.
Engine shrouding plugged.
Excessive engine load.
Restricted air filter.

Dirt or water in fuel system.

High speed and idle mixture needle not
properly adjusted.

Spark plug fouled, pitted, or gap incorrect.
Too much oil in crankcase.
Low engine compression.

Worn cylinder bore.

Engine Overheats
Dirty or plugged shrouding and engine fins.

High speed and idle mixture needles not
properly adjusted.

Too much oil in crankcase.
Worn valve stem and/or guides.
Crankcase low on oil.
Excessive engine load.

Faulty breather causing low crankcase
vacuum.

20
5-7
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Engine Knocks
Engine out of time.
Stale fuel.

Excessive engine load.

Crankcase low on oil.
Engine Backfires

High speed and idle mixture needles not
properly adjusted (lean mixture).

Loose cylinder head or blown head gasket.
Intake valve sticking in guide.

Ignition out of time.

Engine Low On Power At Full
Throttle

Restricted air filter.

Spark plug fouled, pitted or gap incorrect.
Incorrect spark plug.

Restricted exhaust.

Breaker points out of adjustment, worn and pitted.
Clogged fuel line or air lock.

Broken choke cable.

Clogged breather assembly.

Defective ignition coil.

Governor malfunctioning.

Engine Does Not Maintain Constant
Speed (Surges)

High speed and idle mixture needles not
properly adjusted.

Spark plug gap incorrect.

Throttle-to-governor linkage not properly assembled.
Breaker points out of adjustment, worn or pitted.
Dirt of water in fuel system.

Sensitive governor,
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Engine Uses Excessive Amount Of Oll
Clogged breather assembly.

Breather not assembled properly.

Worn or broken piston rings.

Worn cylinder bore.

Clogged oil holes in piston.

Wrong size piston rings.

Worn valve stems and/or valve guides.
Incorrect oil viscosity.

Faulty breather causing low crankcase
vacuum.

Engine Runs Erratically

Dirt or water in fuel system.

High speed and idle mixture needies not
properly adjusted.

Idle speed too low.
Spark plug fouled, pitted, or gap incorrect.
Poor compression.

Faulty breather causing low crankcase

. vacuum,

Carburetor leaking at gaskets or at fuel
connections.

Restricted gas tank vent.

Throttle-to-governor linkage incorrectly
assembled.

Sensitive governor.

Gasoline In Crankcase

Carburetor float not properly adjusted or
leaking.

Worn float valve and/or seat.
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Group 10
CYLINDER HEAD, VALVES AND BREATHER

GENERAL INFORMATION

NDER HEAD
DRAIN PLUG
Fig. 1-Schematic View of Valves and Tappets
It is not necessary to remove the engine from the Valve guides can be replaced when wear toler-

tractor to grind valves and valve seats or to service ances are exceeded.
the breather assembly.
The breather assembly, Fig. 1, is mounted in front
The exhaust valve insert is press fitted imto the of the valve spring chamber below the carburetor.
block and can be replaced. The intake valve seat is
machined into the block.
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VALVE ANALYSIS

M5EELN
Fig. 2-Lead Deposits on Leaky Intake Valve

Lead deposits on the intake valve, Fig. 2, consist
mostly of lead and some metal which comes from
the lubricating oil. It is caused by a small amount of
exhaust gas leakage into the intake port area. This
indicates that the valve is not sealing properly. Grind
the valve and reface the seat to correct this condi-
tion.

NQTE: Be sure to correct valve-to-tappet clear-
ance after grinding valves. See page 20-10-8.

Fig. 3-Valve Stem Corrosion

Valve stem corrosion, Fig. 3, is caused by mois-
ture finding its way into the engine. Moisture in the
fuel-air mixture can condense inside the engine
when the engine is stopped prior to warm up.

Valve corrosion can also occur during storage
when the engine has been idle for some time. Fog-
ging or pouring ail in the combustion chamber before
storing will prevent valve corrosion.

Litho in U.S.A.

Corroded and pitted valves tend to collect deposits
which in turn cause valve sticking. Always replace
badly corroded or pitted valves with new valves.

CE

M5564N

Fig. 4-Exhaust Valve Running Too Hot

Exhaust valves are designed to function in temper-
atures exceeding 5000° F. However, when operating
at this temperature for long periods of time, valve
burning occurs, Fig. 4. Tell-tale signs of valves run-
ning too hot is the dark discoloration of the valve
stem down into the area protected by the valve
guide. Ancther indication is distortion of the valve
margin and valve face. Valve inserts may also begin
to burn away.

The most common cause of an overheated engine
and valves is poor cooling due to dirt or obstructions
inside the intake shrouding. Remove and clean
shrouding and all cooling fins on the engine if this
condition is noticed.

NOTE: Never run engine with shrouding removed.

Also check for improper valve timing by checking
and correcting valve clearance.

Worn valve guides or valve springs can also cause
overheated vaives.

Valves running hot aiso can be caused by an im-
proper spark plug, a lean fuel mixture, or overheated
spark plug, which causes pre-ignition.
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Using gasoline which has been left in the tank a
long time is a common cause of sticking vaives, Fig.
5.

Sometimes this gummy substance can be seen on
the valve. When this condition is found, it is also like-
ly that the carburetor also contains gum deposits and
will require a complete cleaning.

Advise customer always to use fresh gasoline and
always to drain gas from all fuel lines and carburetor
before storing tractor.

Fig. 5-Gummy Valve Causing Valve to Slick

REPAIR

{—Head Baffle
2—Side Baffle

-1 3—Cap Screw (7 used)
4—Washer (10 used)
5—Cylinder Head
6—Head Gasket

7—Hex. Nut (2 used)
8—Stud (2 used)
9—Exhaust Valve
10—Intake Valve
11—Upper Spring Retainer
12—Intake Valve Spring
13—Lower Spring Retainer
14—Tappet (2 used)
15—Spring Keeper (4 used)
16—Exhaust Valve Rotator (K241AS)
17—Exhaust Valve Spring
18—Hex. Nut

19—Lock Washer
20—Stud
21—Cover

22—O0uter Gasket
23—Seal

24—Fiiter

25—Baffle

26—Reed

4

3l—>

30 -9

M e812
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27—Breather Plate Assembly

28—Inner Gasket

29—Cap Screw (4 used)
30—Valve Guides (2 used)
31—Exhaust Valve Insert

Fig. 6-Exploded View of Cylinder Head, Valves

and Breather
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It is not necessary to remove the engine from the
tractor when servicing the cylinder head, head gas-
ket, muffler, breather assembly, valves and valve
seats.

IMPORTANT: On tractors equipped with hy-
draulic lift, do not disconnect the hydraulic lines.
Remove the pump, valve and reservoir unit from
the top of the engine and lower it to the ground
with the hydraulic lines still attached. This proce-
dure avoids the possibility of dirt entering the
system.

Disconnect choke conduit and cable at carburetor.
Remove carburetor, breather assembly, head baffle,
cylinder head and head gasket.

Removing Valves

Fig. 7-Removing Valves

Use a valve spring compressor to compress valve
springs, Fig. 7. Remove keepers from valve stem
and lift valves from engine block.

Remove valve spring retainers and valve springs
from valve chamber.
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Inspecting Cylinder Head

GASKET
- = 1

CYLINDET
MaEoIN HEAD

Fig. 8-Cleaning Cylinder Head

Remove all deposits from combustion chamber
and gasket surface of head with a scraper, Fig. 8,
and a wire brush.

Be careful not to damage the cylinder head gasket
surface. Use a safe cleaning solvent to remove dirt,
grease and other deposits.

Fig. 9-Checking Surface of Cylinder Head

Check the cylinder head for cracks or broken cool-
ing fins and inspect the gasket surface for burrs and
nicks. Replace the head if any of these conditions
are found.

When replacing a head gasket, always check the
cylinder head for warpage. Use a surface plate and a
0.0015-inch ribbon feeler gauge in the manner
shown in Fig. 9. The feeler gauge should drag at all
points when drawn from between the head and sur-
face plate.

NOTE: Whenever the cylinder head is removed,
discard the head gasket. Always use a new head
gasket when installing the cylinder head.
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Inspecting Breather

Fig. 10-Cleaning Breather Filter

Clean all breather parts in solvent, Fig. 10. Blow
out filter contamination with compressed air or re-
place with new filter as necessary.

Inspect reed valve on breather to be certain it cov-
ers all of breather hole. When depressed in the cen-
ter, the valve should close over the hole with a snap.
Replace valve plate having weak tension.

Be sure small drain hole in breather plate is not
clogged.

Testing Valve Springs

Fig. 11-Valve Spring Squareness

Check valve spring for squareness, using a steel
square and a surface plate, Fig. 11. Stand the spring
and square on end on the surface plate. Slide the
spring up to the square. Revolve the spring slowly
and observe the space between the top coil of the
spring and the square. See Specifications, page
20-25-2, for out-of-square limits.
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Fig. 12-Valve Spring Tension

Check valve spring for proper pressure, Fig. 12.
Refer to Specifications, page 20-25-2, for free length
of the spring and the pressure in pounds that the
spring should exert when it is compressed to a mea-
sured length.

Inspecting Valves

Remove carbon from valve head, face, and stem
with a power-operated wire brush. Be sure carbon is
removed and not merely burnished. Any carbon left
on the stem will affect accurate alignment in the
valve refacer collet.

WARPED HEAD N0 MARGIN

Fig. 13-Faulty Valves

Inspect valve faces, heads and stems for distor-
tion, pitting, and burning, Fig. 13. Recondition valves
that appear acceptable. Distorted valves will be evi-
dent when refacing operation is performed. Replace
alt valves with less than 1/32-inch margin or those
having a questionable appearance.

Grind valve stems square prior to installation and
resetting of valve tappet clearance.
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RIGHT

WRONG WRONG

Fig. 17-Valve and Seat Relationship

When matching valves to seats, be sure valve seat
is very nearly centered on the valve face, Fig. 17.
The position of the valve in the seat is clearly evident
after lapping the valve, Fig. 18.

Valve Lapping

Fig. 18-Lapping Valves

Coat face of valve sparingly with a fine grade of
valve grinding compound. Use a vacuum cup tool,
Fig. 18, to grip top of valve and rotate valve in a cir-
cular motion on valve seat.

Lift valve from seat every eight or ten strokes
to keep compound equalized on surface of valve
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seat. Continue valve lapping operation until a uniform
lapping ring appears around entire surface of valve
face. When a good surface is attained, wash all parts
with solvent to remove all traces of lapping com-
pound. Dry parts thoroughly.

Note position of vaive seat marked on valve face.
The lapping mark made by the seat after lapping
should appear on or near the center of the valve
face.

Replacing Valve Guides

It valve guide clearance exceeds maximum toler-
ance, 0.003 inch, replace the guide.

CAP SCREW

Fig. 19-Removing Valve Guides

Tap the valve guide its full length using a 3/8-inch
N.C. tap and tapping compound or oil to prevent tap
from breaking off in valve guide.

Thread a 3/8-N.C. x 6-inch cap screw its full
length.

Install a nut, washer and spacer on the cap screw;
then, turn the cap screw into the valve guide the full
length of the valve guide.

Hold cap screw and keep turning nut against
washer until valve guide is completely free from cyl-
inder block, Fig. 19.

NOTE: Valve guides can also be removed by driv-
ing them down into the valve spring chamber and
carefully breaking them. Use care not to damage the
cylinder block.
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INSTALLATION

Installing Valve Springs, Retainers
and Keepers

VALVE SPRING
COMPRESSOR

Fig. 23-Installing Valve Springs, Retainers and Keepers

Place valve spring and retainer in valve spring
chamber. Install valves in guides working them back
and forth to make sure they slip through the guides
easily. Using a spring compressor, compress the
springs and install keepers on valve stem with keep-
er tool, Fig. 23. If tool is not available, apply grease
to keepers to hold them on the valve stem and insert
them by hand.
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Assembling Breather

BREATHER STUD

LOCK

WASHER
~L g\
PO TR [ SEAL
S NI

v e

GASKETS

COVLR

Fig. 24-Breather Parts (K181S Engine)

BAFFLE

COVER

PLATE
(SMALL HOLE
DOWNWARD)

@.._;_LOCK
WASHER
M 8508

Fig. 25-Breather Parts (K241AS Engine)

The carrect order of breather assembly is very im-
portant. For correct assembly, refer to Fig. 24 and
25. Always use new gaskets. Place breather plate so
that reed is facing away from engine, and small hole
at bottom of plate is down. If breather plate is re-
versed, engine will pump oil out of the breather
chamber and engine damage will soon occur.
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installing Cylinder Head

Always install a new head gasket when the head
has been removed for service. This will assure a
gas-tight fit.

Fig. 26-Cyiinder Head Bolt Tightening Sequence (K181S Engine)

Fig. 27-Cylinder Head Bolt Tightening Sequence
(K241AS Engine)

It is important to tighten all cylinder head bolts with
an even pressure and in their correct sequence,
Figs. 26 or 27, so that uneven stresses will not set
up in cylinder wall. Refer to “Specifications,” page
20-25-2, for proper cylinder head bolt torque.

Installing Carburetor

K181S Engine

Connect throttle linkage in proper holes on gover-
nor arm and throttle shaft arm, Fig. 28. Using new
gasket, mount carburetor to engine block and tighten
bolts firmly. Connect fuel line to carburetor and install
head baffle.

K241AS Engine

Mount carburetor, Fig. 29, to engine block using
a new gasket, tighten bolts firmly. Connect fuel

Litho in U.S.A.
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Fig. 28-Carburetor Assembly (K181S Engine)

Fig. 29-Carburetor (K241AS Engine)

line to carburetor and install head baffle. Install ad-
justable throttle linkage. Basic overall length of throt-
tle linkage is 3-5/8 inches. To obtain this dimension,
loosen lock nuts and turn adjustable ends on or off
threaded link.

Checking Air Filter

Be sure air filter is clean. Remove filter and tap out
dust or replace if necessary. See Section 30, Group
15.

Checking Spark Plug Gap

Refer to “Specifications,” page 20-25-1, for proper
spark plug gap. See Section 40, “Electrical System,”
for spark plug testing.

Checking Breaker Point Gap

Refer to Section 40, “Electrical System,” and set
breaker point gap.
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Group 15
PISTON, CRANKSHAFT, MAIN BEARINGS

AND FLYWHEEL

GENERAL INFORMATION

RINGS
CONNECTING
CRANKSHAFT
M 3513
Fig. 1-Cutaway View of Kohler K181S Engine

Oversize pistons and rings are available for governor parts with regulating disk, bearing plate,
K181S, Fig. 1, and K241AS Kohler Engines. One un- stellite exhaust valve, compression release camshaft
dersize connecting rod is also available for each and head studs.

engine.
A short block assembly is available. It is com-

plete with cylinder block, crankshaft, bearings
and seals, connecting rod with piston, internal

Litho in U.S.A.
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15-2 Piston, Crankshaft and Flywheel

1—Ring Set

2—Piston Assembly
3—Retainer (2 used)
4—Piston Pin

5—Rod Assembly
6~—Washer (2 used)
7—Lock Washer (2 used)
8—Screw (2 used)
9—Dipstick

10—0il Fill Tube

11—Ring Gear
12—Flywheel with Ring Gear
13—Washer

14—Hex. Nut

15—Shaft, Stub (2 used)*
16—Spacer (2 used)*
17—QGear, Balance (2 used)*
186—Shim (2 used)*
19—Crankshaft

20—0il Seal, 27 O.D.
21—Cap Screw (8 used)
22—Cap Screw (6 used)
23—Bearing Plate
24—Ball Bearing (2 used)
25—Bearing Plate Gasket
26—Plug Button

*Used only on 10 hp Tractors (Serial No.

Tractor - 110 (Serial No. 250,001-

)

SM-2101 - (Jan-74)

27—Cylinder Block

28—0il Pan Gasket

29—0il Pan

30—Cap Screw (4 used)
31—Pipe Plug

32—O0il Seal, 2-3/8" O.D.
33—Key, 1/4” x 3/16” x 1-3/8”
34—Spacer (2 used)

35—Ring, Snap (2 used)*
36—Gasket, Fill Tube
37—Screw, Machine, 10-24 x 1/2" (3 used)
38—Washer, Lock, No. 10

-264,713)

Fig. 2-Exploded View Showing Piston, Connecting Rod, Crankshaft, Flywheel, Main Bearings and Oif Seals

Litho in U.S.A.
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Removing Engine from Tractor

1. Drain crankcase oil.
2. Remove tractor hood.
3. Remove front grille

4, Shut off gas at fuel shut-off valve. Remove gas
line from carburetor and drain. Remove gas tank.

5. Disconnect ground wire on engine and coil wire.

6. Disconnect choke and throttle control cables at
the engine.

7. Remove hydraulic pump and bracket if tractor is
so equipped

NOTE: Do not disconnect hydraulic lines unless
hydraulic system is to be repaired.

8. Remove shielding from right-hand side of trac-
tor and remove four engine base bolts. Lift out en-
gine.

Disassembling Kohler K181S Engine

Remove engine shrouding, starter motor, coil and
carburetor.

Remove cylinder head, breather assembly and
valves. See Group 10 of this section.

Break flywhee! nut loose with a shock tool or use a
long handle nut spinner and a strap wrench. The fly-
wheel is mounted on a tapered shaft and should be
removed with a puller, Fig. 3.

Remove oil pan and dipstick. Turn engine upside
down and remove connecting rod, cap screws, lock
and rod cap.

IMPORTANT: Use proper tools to prevent oil
slinger damage when removing rod cap screws.

Litho in U.S.A.
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Fig. 3-Removing Flywheel

Fig. 4-Removing Ridge with Ridge Reamer

Before removing piston, check for carbon or ridge
at top of cylinder bore. Remove carbon and ridge
with ridge reamer, Fig. 4. Push piston and rod out
top of block.

Remove bearing plate (23, Fig. 2). Be sure key is
removed from end of crankshaft before remaving
plate.

Remove crankshaft by using a press or a soft met-
al mallet.
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Disassembling Kohler K241AS Engine

Remove blower housing, flywheel, bearing plate,
and oil pan. Remove connecting rod cap and piston.

Removing Crankshaft and Balance Gears

FLYWHELL END
0F CRANKSHAFT

Fig. 5-Removing Crankshaft and Balance Gears

10 hp Tractors (Serial No. -264,713) are
equipped with balance gears. Tractors above this se-
rial number have isolated engines instead. Using a
small snap ring pliers, remove snap ring from lower
balance gear, if so equipped. Be careful not to lose
spacer washers. Remove lower balance gear.

Remove crankshaft. Remove snap ring, spacer
washers and upper balance gear, Fig. 5. If stub
shafts are scored or damaged they may be pressed
out of block. Needle bearings are serviceable and
can be pressed from balance gears.

Inspecting Balance Gear and Shafts

~
UPPER

Fig. 6-Installing Stub Shafts

Litho in U.S.A.

Tractor - 110 (Serial No. 250,001- )
SM-2101 - (Jan-74)

If new stub shafts are required, press old shafts
from the outside in. To install new shafts, press into
place from the inside out until 0.691 inch of shaft re-
mains, Fig. 6.

If camshaft or governor must be removed, see
Group 20 of this section.

FLUSH WITH
WIDE SIDE
OF GEAR

Fig. 7-Installing Needle Bearing in Gear

Inspect balance gear and bearing for wear or dam-
age. If either condition exists, replace as required.

Balance gear bearings are replaceable and may
be pressed into gear as shown in Fig. 7.

Removing Piston Rings

Fig. 8-Removing Piston Rings

Clamp the connecting rod in a vise that has soft
metal jaws.

IMPORTANT: Tighten vise just enough to hold
rod assembly. Excessive tightening will bend
connecting rod.

Use ring extractor to remove rings, Fig. 8. Discard
old rings.

Remove retainers from each end of piston pin and
push pin out of piston and connecting rod.
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Analyzing Piston Ring Wear

Light scuffing or scoring of both rings and piston
occurs when unusually high friction and combustion
temperatures approach the melting point of the pis-
ton material, Fig. 9.

When this condition is found check and correct the
following probable causes:

Dirty cooling shroud and cylinder head.

Lack of cylinder lubrication.

improper combustion.

Wrong bearing or piston clearance.

Too much oil in crankcase causing fluid friction.

AL =

Fig. 9-Scored Piston and Rings

Fig. 10-Piston Rings with Improper End Gap

Rings of the wrong size or rings having improper
end gap. Fig. 10, cannot conform to the shape of the
cylinder. This results in high oil consumption and ex-
cessive blowby. This could also be caused by end
gaps being in alignment.

Ring end gaps should be staggered on the piston
during installation.

Litho in U.S.A.
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Fig. 11-Top Ring and Groove Side Wear

Check wear of ring grooves carefully, especially
the top groove, Fig. 11. The top ring and groove is
exposed to combustion temperature and pressure as
well as airborne abrasives which enter the combus-
tion chamber.

Fig. 12-Piston Rings Stuck and Broken Because
of Lacquer, Varnish and Carbon Build-Up

Any condition which causes the engine to operate
at abnormally high temperatures may cause varnish
and lacquer gum deposits as well as carbon deposits
to form in the piston grooves causing the rings to
stick, Fig. 12. When this happens excessive oil con-
sumption and compression loss will occur.

Engine heating and ring sticking are most often
caused by:

Overloading. 5. Incorrect oil.
Pre-ignition detonation. 6. Low oil supply.
Incorrect fuel mixture. 7. Stale fuel.
Dirty cooling fins.

Pl
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Analyzing Piston Ring Wear—Continued

Fig. 13-Scratched Ring Faces Caused by
Abrasives in the Engine

Vertical scratches across the faces of piston rings,
Fig. 13, are the result of an abrasive entering the en-
gine. Abrasives may be airborne, may have bheen left
in during overhaul, or are loose lead and carbon
deposits.

When this condition is found, always check and
correct the source of abrasives to prevent premature
ring failure.

Common causes for abrasives in the engine are:

1. Damaged, collapsed or improperly installed air
filter.

2. Loose connection or damaged gasket between
air filter and carburetor.

3. Air leak around carburetor to block gasket.

4. Air leakage around throttle shaft.

5. Failure to properly clean cylinder bore after re-
conditioning engine.

Tractor - 110 (Serial No. 250,001- )
SM-2101 - (Jan-74)

Fig. 14-Warn Oil Rings Which Cannot Provide
QOil Control

Rails of the oil ring are worn down to the oil drain
holes, Fig. 14. This can only come from cylinder wall
contact after much use and possible entry of abra-
sives. Compression rings will also be worn thin.

Badly worn oil rings will have:

1. Extra large gap.
2. Low tension.
Inspecting Piston

Remove deposits from piston surfaces. Clean gum
and varnish from the piston skirt.

Do not use a caustic cleaning solution or a
wire brush to clean pistons.

Be sure the oil ring drain holes in piston are clean.
Clean carbon from piston ring grooves with a ring

groove cleaner, If cleaning tool is not available, break
an old ring and use it to clean groove, Fig. 15.
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Fig. 15-Cleaning Ring Grooves

Fig. 16-Measuring Ring Clearance

Check ring grooves for excessive wear by inserting
a new ring in the proper groove at several points
around the piston. Measure clearance between ring
and groove with a feeler gauge, Fig. 16. Refer to
“Specifications,” page 20-25-1, for ring groove side
clearance. Replace piston having ring clearance be-
yond wear limits.

Inspect piston for fractures at the ring lands, skirts
and ring bosses and for rough or scored skirts.

Analyze the condition of the piston by studying the

illustrations beginning on page 20-15-8. Replace
faulty pistons.
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Fig. 17-Measuring Piston Pin and Piston

Measure piston pin-to-piston clearance with a mi-
crometer, Fig. 17. Ream out piston and rod and in-
stall oversize piston pins when necessary. See
“Specifications,” page 20-25-1. Oversize piston pins
are available for service.

Fig. 18-Measuring Piston

Check the piston-to-cylinder bore clearance by
measuring the piston and bore diameters, Figs. 18
and 23.

Measure the outside diameter of the piston with a
micrometer at the centerline of the piston pin bore
and at 90° to the pin bore axis.

If piston-to-cylinder bore clearance is 0.005-inch or
less, deglaze the cylinder walls and install a set of
new rings.
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Inspecting Piston—Continued

If cylinder-to-bore <clearance is more than
0.005-inch, the cylinder will have to be rebored and
oversize piston and rings installed.

Oversize pistons and rings are available in
0.010-inch, 0.020-inch and 0.030-inch sizes for ser-
vice.

See page 20-15-10 for deglazing and boring infor-
mation.

Analyzing Piston Wear

Fig. 19-Piston Top Land Burning Caused by
Detonation

Detonation, Fig. 19, is a form of abnormal combus-
tion causing excessive temperature and pressure in
the combustion chamber. Commonly called carbon
knock, spark knock or timing knock, detonation oc-
curs as compressed air-fuel mixture ignites sponta-
neously to interrupt the normai ignition flame front.
When detonation is detected check and correct the
following possible causes:

Lean fuel mixtures.
Low octane fuels.
Over-advanced ignition timing.
Engine lugging.

5. Build-up of carbon deposits on piston and cylin-
der head causing excessive compression.

6. Wrong cylinder head or milling of head increas-
ing compression ratio.

RS
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M 557¢

Fig. 20-Diagonal Piston Wear Pattern Caused by
Bent or Twisted Connecting Rod

Check rod and piston alignment when a piston
shows a diagonal wear pattern extending across the
skirt of the piston, Fig. 20. Contact with cylinder wall
shows on bottom of skirt at left and ring lands on the
right.

A cylinder bored at an angle to the crankshaft
could also cause improper ring contact with the cylin-
der wall.

This condition can cause:
Rapid piston wear.

Uneven piston wear.
. Excessive o0il consumption.

wn =
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Fig. 21-Hole Burned in Piston Caused by
Pre-Ignition

Pre-ignition is the igniting of the fuel-air mixture
prior to the regular ignition spark. Pre-ignition causes
severe internal shock resulting in pings, vibration,
detonation and power loss. Severe damage to piston,
Fig. 21, rings and valves results from pre-ignition.

When pre-ignition is suspected and detected,
check and correct the following possible causes:

1. Internal carbon deposits which remain incan-
descent.

2. Incorrect spark plug (high heat range).

3. Broken ceramic in spark plug.

4. Sharp edges on valves or elsewhere in the
combustion chamber.
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Engine 20
Piston, Crankshaft and Flywheel 15-9

Fig. 22-Piston Damage Caused by Piston Pin
Retainer Coming Loose

in, Fig. 22, a piece of the retainer found its way in-
to the oil ring.

Pin retainers ioosen or break due to:

Rod misalignment.

Excessive crankshaft end play.
Crankshaft journal taper.

Weak pin retainers.

Pin retainers incorrectly installed.

kL=

Inertia can cause a pin retainer or loose object in-
side the piston pin to fly around and damage both
the piston and cylinder wall.
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Inspecting and Repairing Block

After thoroughly cleaning the block, check it for
cracks. Cracks not visible to the naked eye may be
detected by coating the suspected area with a mix-
ture of 25% kerosene and 75% light engine oil.

Wipe the part dry and immediately apply a coating
of zinc oxide dissolved in wood alcohol. If a crack is
present, the coating will become discolored at the
defective area. Replace the block if cracked.

NOTE: A short block is available for service.

Fig. 23-Measuring Cylinder Bore

Use a telescoping gauge and micrometer to mea-
sure bore in two places at top and bottom of ring
travel area, Fig. 23. Out-of-round dimension is the
difference between dimensions A and B. Cylinder
wall taper is the difference between dimension A at
the top and dimension A at the bottom of cylinder
bore. See "Specifications,” page 20-25-1, for wear
tolerance.
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Deglazing Cylinder Bore

Deglazing is not intended to remove any apprecia-
ble amount of metal from the bore, but rather to
clean up and provide the proper surface. A proper
bore surface feels smooth but has a cross-hatch pat-
tern of micro-scratches which can be seen. This fin-
ish will allow the new rings to seat or run-in properly.
This finish also retains a small film of oil to provide
ring lubrication for the ring surface and prevents
scoring.

HONE PATTERN

Fig. 24-Deglazing Cylinder Bore

Use a deglazing tool to break glaze, Fig. 24. Fol-
low manufacturers recommendations.

A 200-280 grit tool is generally preferred for de-
glazing. A cross hatch pattern of approximately 45
degrees should be obtained while operating the tool
vertically during deglazing.

Boring Cylinder Block

If block is to be bored as determined on page
20-15-8, clean and dry block thoroughly. Boring can
be done by machining at a reliable automotive repair
shop or by using an electric drill and honing tool. See
“Special Tools,” page 20-25-3.

Honing to 0.010-inch oversize to accommodate
oversize piston and rings can also be done with a
coarse stone in the deglazing tool, Fig. 24, and fin-
ishing with finer grit stone(s).

IMPORTANT: If block is jigged in a drill press
for honing, be sure honing tool and block are in
alignment.
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Fig. 25-Measuring Crankshaft Journal

Wipe crankshaft dry and check journal condition.
Clean up threads on end of shaft if necessary. If
crankshaft journal indicates wear, Fig. 25, beyond
specified limits or if journal is scored, take the crank-
shaft to a competent machine shop to.turn the jour-
nal down 0.010-inch. An undersize connecting rod
and cap must then be installed. THIS IS IMPOR-
TANT. Do not just replace a crankshaft having a bad
journal. Turning down the journal and installing a
new rod will likely be the least expensive method of
repair.

Analyzing Connecting Rod and Cap Wear

Fig. 26-Crankshaft Connecting Rod and Cap

After cleaning and drying parts, check rod, Fig. 26,
and cap for signs of bending, cracking or unusual
wear patterns.
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CRANKSHAFT JOURNAL

Fig. 27-Scored and Galled Crankshaft Journal and
Rod Cap Caused by Lack of Lubrication

Lack of lubrication or improper lubrication, Fig. 27,
can cause the connecting rod and cap to seize to the
crankshaft and may even cause rod particles to be-
come imbedded in the hardened steel crankshaft.
When the rod and cap seize to the crankshaft, the
connecting rod and piston may both break with shat-
tering force causing other interior damage. When this
happens inspect block carefully for cracks and break-
age before rebuilding engine.

Crankshaft and connecting rod damage can result
from:

Engine run low on oil or without oil.
Oil slinger broken off bearing cap.
Oil hole in connecting rod plugged.
Oil not changed regularly.

Bearing cap installed incorrectly.

ok

Note especially the condition of the rod and cap
bearing area. Evidence of score marks on these
areas indicates impurities in the oil or engine run
without oil. Replace rod showing scratch marks or
deep scores in the bearing area. Bent rods can be
straightened with a rod aligner. Be sure slinger on
rod cap is intact - not cracked, bent or chipped. THIS
S IMPORTANT.

NOTE: New rods and caps are available only as a
matched set for service. If either is damaged, both
must be replaced.



20 Engine
15-12 Piston, Crankshaft and Flywheel

Analyzing Connecting Rod and Cap
Wear—Continued

Measure fit of rod and cap to crankshaft journal.
Also measure fit of piston pin in piston and rod. See
“Specifications,” page 20-25-1.

An undersize rod and cap (0.010-inch) is available
for service.

NOTE: Connecting rod and crankshaft journal
must be clean and meet specifications or a failure
will reoccur.

Inspecting Main Bearings

Main bearings turn in an oil mist and will not nor-
mally require replacing. Check for unusual signs of
wear such as race turning with bearing or bearing
deflection caused by excessive engine fugging. Refer
to “Bearing Analysis” below.

Analyzing Bearing Wear

The causes of bearing failure must be identified
and understood in order to apply the proper correc-
tive measures.

Fig. 28-Broken Races Caused by Misaligned Bearing
During Installation

Bearings allowed to cock while inserting or press-
ing them over a burr may cause the bearing to crack,
Fig. 28. Always use a bearing driver tool and remove
burrs before installing bearings.
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M 5585

Fig. 29-Bearing Wear Caused by Crack or Looseness
on Shaft

If inner ring is a loose fit on the rotating shatft, rota-
tion of the shaft within the inner ring can scuff loose
small particles of metal. These eventually get into the
bearing causing wear on the balls and races. This
makes for noisy operation and shortened bearing life
and failure. The condition is easily identified by scor-
ing or abrasion on the bore of inner ring, Fig. 29.

M 5518

Fig. 30-Bearing Wear Caused by Misalignment

Misaligned bearings cause undue wear, heat by
friction and eventual failure, Fig. 30.

Note the crooked ball paths in the raceways and
the oval appearance of the balls and wear on the
separator caused by rubbing against the race.

Figs. 31 and 32 show bearing damage caused by
careless installation.
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Fig. 31-Nicks in Outer Race Caused by Using Chisef
or Driftpin to Remove or Install Bearing

Fig. 32-0il Seal Damage Caused by Careless In-
stallation with Sharp Tool

Inspecting Camshaft

Check camshaft for broken or cracked gear teeth.
Check operation of ACR assembly making sure all
parts are intact and operate freely. Check condition
of flyweight springs. If camshaft needs attention, see
Group 20 for camshaft and governor service.
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ASSEMBLY
Installing Balance Gears

10 hp Tractors (Serial No. -264,713) are
equipped with engine balance gears. Tractors above
this serial number feature an isolated engine.

PRIMARY
TIMING
MARK 0.010"

0.005"
0.020"
SPACER
SNAP
RING
: TIMING
- MARK BEARINGS

Fig. 33-Balance Gear Assembly

It engine has balance gears, slip one 0.010-inch
spacer on upper stub shaft and install upper balance
gear. Be sure timing marks are toward flywheel side
of engine. Next place a 0.010-inch spacer on stub
shaft, followed by a 0.005 and 0.020-inch spacer,
and install snap ring, Fig. 33.

Fig. 34-Checking Balance Gear End Play

Check end play of balance gear and adjust to
0.005 to 0.010 inch by adding or removing
0.005-inch spacers, Fig. 34.

NOTE: If you are going to use a timing tool when
installing the crankshaft, page 20-15-14, install both
upper and lower balance gears prior to installing
crankshaft. If you are not going to use a timing tool
when installing the crankshaft, page 20-15-15, install
only the upper balance gear at this time.
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Installing Crankshaft and Balance Gears with Timing Tool (Kohler K241AS Engine)

10 hp Tractors (Serial No.

Fig. 35-Timing Balance Gears with Special Tool (10 hp, Serial No.

NOTE: The special balance gear timing tool, Fig.
35, makes precision installation of the crankshaft
more accurate. See “Special Tools,” page 20-25-3.

Install special tool, as shown above, so two teeth
on tool line up with primary timing marks on balance
gears.

Install crankshaft so that counterweights are to-
ward balance gear side of engine, Fig. 35. Turn
crankshaft so that standard timing mark on crank-
shaft is in line with lubrication passage in engine
block, Fig. 35.

Litho in U.S.A.
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TWO BALANCE
GEAR PRIMARY
TIMING MARKS

-264,713)

Drive crankshaft 1/16 inch into the wide side of
balance gears. Remove tool and turn crankshaft until
standard timing mark on crankshaft aligns with timing
mark on camshaft gear.

Engage crankshaft gear and camshaft gear. Tap
crankshaft into place with plastic hammer.

Gears now should be in proper alignment. When
properly timed, balance gears will form a straight line
when counterweights are to either side, as in Fig. 5,
page 20-15-4.
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Installing Crankshaft and Balance Gears without Timing Tool (Kohler K241AS Engine)

10 hp Tractors (Serial No.

PRIMARY TIMING
MARK (BALANCE GEAR)

SECONDARY MARK
(BALANCE GEAR)

-264,713)

STANDARD TIMING
MARK (CRANKSHAFT)

\_‘_‘____

L SEcONDARY TIMING

MARK (CRANKSHAFT)

Fig. 36-Timing Marks for Installing Dynamic Balance Gears

Align crankshaft so the primary timing mark on top
balance gear, Fig. 36, lines up with standard timing
mark on the crankshaft.

e
.4 ANDARD
<1 TIMING MARK
| 3
‘y.‘u_: ‘_ k1J R}
. Jﬂxxjk'
[N

' CITS_CAMSHAFT GEAR

< TIMING MARK
~7

M 2887

Fig. 37-Algning Crankshaft and Camshaft Gears

Slide the crankgear approximately 1/16 inch into
the wide side of the upper balance gear. Rotate the
crankshaft to align standard timing mark next to
crankgear with dot (timing mark) on face of camshaft
gear, Fig. 37. Press crankshaft remainder of the way
into block. Camshaft, crankshaft and upper balance
gear are now correctly aligned.

Rotate crankshaft until it is approximately 15 de-
grees past bottom dead center. Slip one 0.010-inch
spacer over lower stub shaft, and install lower bal-
ance gear.

Litho in U.S.A

Align secondary mark, Fig. 36, on lower balance
gear with the secondary timing mark on the crank-
shaft counterweight. Gears will turn slightly as they
engage, causing the lower balance gear's secondary
timing mark to line up with the standard timing mark
of the crankshaft.

NOTE: Turn crankshaft until counterweight is in
position indicated in Fig. 5, page 20-15-4. A straight
line should be formed by the half-moon sections of
the balance gears, Fig. 5, page 20-15-4. If this line is
not straight, one of the balance gears was inserted
into the wrong tooth of the crankshaft gear. Review
timing procedure described above if the straight line
is not formed and correct the timing.

When balance gears are properly timed to crank-
shaft, install spacers and snap ring on lower balance
gear stub shaft. See page 20-15-13, using same
procedure as for upper balance gear
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Installing Crankshaft on all Kohler
K181S Engines and K241AS

Engines used in 10 hp

Tractors (Serial No. 264,714- )

Fig. 38-Timing Marks on Crankshaft and Camshaft

Cover keyway in PTO end of crankshaft with a
strip of scotch tape to prevent cutting seal if seal has
been left in block.

Slip power take-off end of crankshaft into bearing
in cylinder block.

NOTE: Proper crankshaft and camshaft gear tim-
ing is important.

Timing marks are provided on crankshaft and cam-
shaft gear for correct engine timing. When in place,
mark between teeth on camshaft must be directly in
line with lug on shoulder of crankshaft, Fig. 38. Chalk
timing mark positions for ease of viewing during as-
sembly.

Litho in U.S.A.
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Assembling Bearing, Bearing Plate and
Oil Seals (Kohler K181S Engine)

MAIN BEARING-SHIELDZD SILE UP

] I

GHLARING
M 6009 PLATE

Fig. 39-Installing Main Bearing in Bearing Plate

With bearing plate properly supported, press main
bearing. shielded side up, Fig. 39, into bearing plate
until bearing bottoms in bearing bore.

NOTE: Be sure shielded side is up. Ball bearings
must not be exposed to engine crankcase oil.

Assembling Bearing, Bearing Plate and
Oil Seals (Kohler K241AS Engine)

PRESS ON
auTee RACH

Fig. 40-instaliing Main Bearing in Bearing Plate

With bearing plate properly supported and ball
bearings facing direction shown, press main bearing,
Fig. 40, into bearing plate until bearing bottoms in
bore.

NOTE: Press on outer race only, so as not to
damage main bearing.
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Installing Bearing, Bearing Plate and
Oil Seals

BEARING
PLATE

Fig. 41-Installing Bearing Plate with Bearing on
Cylinder Block

Install gasket and bearing plate over crankshaft.
Using two 3/8 x 1-3/4-inch cap screws, draw bear-
ing plate toward block. Insert two of the four 3/8 x
1-inch cap screws in other two holes in plate. Re-
move the two long cap screws and replace with
shorter screws provided, Fig. 41. Draw cap screws
up evenly until correct torque is obtained. See
“Torque Chart,” Section 10.

FEE
GAL

Fig. 42-Checking Crankshaft End Play

Seat the bearings by first tapping the tapered end
of crankshaft with a mallet. Then tap PTO end of
crankshaft. Check distance between bearing ring and
crankshaft shoulder with a feeler gauge, Fig. 42. Re-
fer to “Specifications,” page 20-25-1, for crankshaft
end play. Use gaskets as required to obtain correct
crankshaft end play.

Litho in U.S.A.
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BALL BEARING
M 5589

Fig. 43-Oil Seal Installation

install oil seals with lip facing inward. Use a seal
tool to protect seal from being damaged during in-
stallation. Drive seal in seal bore until outer face of
seal is flush or 1/32-inch beyond flush of engine ex-
terior, Fig. 43. (K181S Engine only.)

On the Kohler K241AS engine, place seal outside
main bearing. Drive seal flush with housing.

Assembling Connecting Rod and Piston

Support connecting rod in a bench vise and slip
piston down over connecting rod. Coat piston pin
with a light film of oil. Insert piston pin through piston
bore and connecting rod and on into opposite piston
bore. A properly fitted piston pin can be pressed into
position with hand pressure. Install retainer in both
ends of piston pin bore, making sure that rings are
securely seated in retainer grooves in piston.

Use a commercia! rod aligner to check rod and
piston alignment. Follow manufacturers recommen-
dations for checking and correcting alignment,
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Checking Piston Ring End Gap

PISTON
RING

Fig. 44-Checking Ring End Gap

Before installing rings on piston, insert each ring
into the cylinder bore to check ring end gap, Fig. 44.

Always check ring end gap whenever new rings
are installed. Use an inverted piston without rings to
push the ring squarely to a point in the bore which is
approximately the center of piston ring travel.

Measure the ring end gap by inserting a feeler
gauge between the ends of the ring, Fig. 44. See
“Specifications,” page 20-25-1, for correct ring gap.

Minor increase in gap clearance can be made by
filing the ends of the ring but this must be done ac-
curately on equipment made for this purpose.

Too much end clearance indicates that wrong rings
are being used or cylinder is bored too large.

Installing Rings and Piston

After checking ring side clearance and end gap,
use a ring expander to position all rings exactly as
shown, Fig. 45 and 46. Regular set of rings do not
have rails and expander on oil ring.

Note position of chamfer on top ring, under cut on
center ring and expander of lower ring.

When installing heavy-duty rings, be sure to install
chrome-edged ring in top piston groove.

Stagger the piston ring gaps by moving each ring

until the gaps are out of alignment as much as possi-
ble THIS IS IMPORTANT.

Litho in U.S.A.
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M 5882

Fig. 45-Piston Ring Assembly

Fig. 46-Instaliing Rings

Fig. 47-Installing Piston in Cyhnder

Coat piston and ring generously with light oil and
insert complete assembly into cylinder bore using
ring compressor, Fig. 47.

NOTE: Be sure match marks on connecting rod
and rod cap are aligned and face flywheel side of
engine, Fig. 48.
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Attaching Rod to Crankshaft

Fig. 48-Rod and Crankshaft Assembly

After piston assembly is installed, place block on
end and oil connecting rod and crankshaft journal.
Be sure that match marks on connecting rod and
cap. Fig. 48. are aligned and face flywheel side of
engine.

Attach connecting rod cap, lock plate (if used) and
cap screws to the connecting rod. Torgue to specifi-
cations listed on page 20-25-2.

IMPORTANT: Bend lips of lock plate to rod cap
screw heads to prevent screws from loosening.

Installing Oil Pan On Block

Place a new gasket on oil pan. Position oil pan to
match cylinder block, Fig. 49. Install cap screws and
torque to specification listed in “Torque Chart” in
Section 10.

Engine 20
Piston, Crankshaft and Flywheel 15-19

eIL.~—
PAN

Fig. 49-Oil Pan and Gasket Assembly

Installing Flywheel

Fig. 50-Filywhee! Assembly

Place square key in crankshaft keyway.

Assemble flywheel, washer and nut on end of
crankshaft and tighten nut.

Place bar between flywheel fins or use strap
wrench, Fig. 50, while torquing nut. See “Torques for
Hardware,” page 20-25-2 for proper flywheel nut
torque.

Refer to Group 10 of this section and install
valves, breather and cylinder head.
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Installing Shrouding

HEAD
BAFFLE ’!

BLOWER

HOUSING

ous BAFFLE
x 3/8"
CREW

Fig. 51-Installing Engine Shrouding
(K181S Engine)
HEAD BAFFLE

BLOWER

HOUSING

SCRE- - —m

N S—

~.l/4" x 3/8"
LAP SCREW

Fig. 52-Installing Engine Shrouding
(K241AS Engine)

Install blower housing, cylinder baffle, head baffle
and air intake screen. Tighten all cap screws firmty.

IMPORTANT: Be sure to install the 1/4 x
3/8-inch cap screw in the position shown in Figs.
51 and 52. A longer cap screw will strike the fly-
wheel.

Litho in U.S.A.
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Installing Exterior Components

Install coil and condensor. Attach leads to their re-
spective terminals. See Section 40, Electrical Sys-
tem.

Be sure breaker point push rod is in place. Also in-
spect, clean and adjust breaker points if necessary.
See Section 40, Electrical System.

Refer to page 20-20-6 for proper carburetor and
governor arm assembly. See adjustments and adjust
accordingly.
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Group 20
CAMSHAFT, TAPPETS AND GOVERNOR

GENERAL INFORMATION

GOVERNOR BTl

GOVERNOR
CROSS SHAFT

VALVE
SCREW LEVER
SPRING
SPEED CONTROL
BRACKET
JJUSTING ~——
i SOREW
M 843 T
Fig. t1-Assembled View of Camshaft, Tappets and Governor
The camshaft-driven governor, Fig. 1, maintains The Kohier K181S and K241AS Engines feature
constant engine speed under varying loads and an automatic compression release camshaft which is
serves as a top speed limiting device. explained in detail on the following page.

Litho in US.A.
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Automatic Compression Release
Camshaft

Fig. 2-Automatic Compression Release Camshaft (ACR)

Automatic compression release, Fig. 2, provides a
reduction in cranking effort by holding the exhaust
valve open slightly during the first part of the com-
pression stroke. This allows part of the fuel-air mix-
ture to escape, lowering the compression pressure,
Fig. 3. This feature is especially valuable during cold
weather starting.

By releasing compression, the pressure of the
burning mixture is reduced sufficiently for the fly-
wheel to carry the engine over top dead center. This
prevents “kick-back™ and eliminates the need for the
spark retard mechanism.

Litho in U.S.A.

Tractor - 110 (Serial No. 250,001- )
SM-2101 - (Jan-74)

Fig. 3-ACR Operation

When the engine speed reaches approximately
650 rpm, centrifugal force disengages the automatic
compression release allowing the engine to operate
in the usual manner at all higher speeds, with no
loss of power.
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REPAIR

28

21

2 ~F

& w23

M 9830

1—Governor Stop Pin
2—Q@Governor Shaft Washer
3—Governor Bushing
4—Governor Cross Shaft
5—~Needle Bearing
6—Governor Gear
7—Thrust Washer
8—Tappets (2 used)
9—ACR Camshaft
10—Spacer (0.005 or 0.010 inch as required)
t1—Camshaft Pin
12—ACR Camshaft Spring
13—Adjusting Screw
14—Adjusting Screw Spring
15—Spacer

16—Adjusting Screw Lever
17—Tension Washer
18—Speed Control Bracket
19—Washer
20—Lock Washer
21—Cap Screw
22—Hex. Nut (4 used)
23—Washer (2 used)
24—Ball Joint (2 used)
25—Throttle Rod
26—Governor Spring
27—Hex. Nut

28—Washer (2 used)
29—Cap Screw
30—Governor Arm
31—Snap Ring

Fig. 4-Exploded View of Camshaft and Governor (K241AS Engine)

Removing Camshaft and Tappets

Fig. 4 is an exploded view of camshaft and gover-
nor of K241AS engine

Remove engine and all component parts covered
in Group 15.

Use a blunt punch to drive camshaft pin out of
block, Fig. 5

IMPORTANT: Drive pin out from power take-off
side of cylinder block only. Pin will slide out eas-
ily after it is driven free from this side of block,
Fig. 5. Removing or installing pin incorrectly will
damage engine biock.

Lift out camshaft

IMPORTANT: If the original camshaft is to be
reinstalled, use the same number of camshaft
shims as removed.

Litho in U.S.A.
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Fig. 5-Removing Camshaft Pin
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Removing Governor

Loosen nut on governor cross shaft and slide off
all external parts.

NOTE: Do not atternpt to remove governor cross
shaft from outside of engine. It must be removed
from the inside.

Turn block upside down and remove governor stop
pin (1, Fig. 4) and copper washer. Governor assem-
bly, brass washer, and cross shaft (4, Fig. 4) may
now be removed.

Inspecting Camshaft

Wash governor and camshaft in a safe cleaning
solvent and wipe parts dry.

Check camshaft for cracked, worn or broken gear
teeth.

Check operation of ACR camshaft and weights,
making sure all parts are intact and operate freely.

Inspecting Governor Gear

ERNOR
R

BRASS

Fig. 6-Governor Gear Assembly

The governor gear assembly, Fig. 6, will not nor-
mally show much wear. Be sure weights and gover-
nor center pin operate freely and that gears and
teeth are in good condition.

The stub shaft is replaceable. Remove expansion
plug from block and press replacement shaft into
block until it protrudes 11/32 inch from the boss
area.

Be sure cross shaft arm is not lcose on shaft and
is positioned perpendicular to shaft, Fig. 7. This is
important. If arm is loose, install new cross shaft.

Litho in U.S.A.
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T ARM SNAP
M 8s2f PERPENDICULAR “— RING

Fig. 7-Governor Cross Shaft

INSTALLATION

Installing Governor

SHAFT

Fig. 8-Cross-Section of Governor Assembly (K241AS Engine)

Place cylinder block on its side. Place brass or
steel washer (see chart below) and governor gear on
stub shaft. Install cross shaft from inside of block. Be
sure snap ring, Fig. 8, is in place on cross shaft.

Place washer on stop pin and turn in from outside
of engine block

Thread bushing nut into block. Tighten nut slightly.

K181S | Steel

K241AS | Nvlon | Two Steel 1
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Fig. 9-External Governor Parts (K181S Engine)

Grasp end of cross shaft and work cross shaft in
and out to determine end clearance. Cross shaft
should be free to move in and out approximately
1/64 to 1/32 inch. Adjust for more or less end clear-
ance by tapping needle bearing either in or out of
block, Fig. 9. See Specifications, page 20-25-2.

NOTE: To prevent damage, tap needle bearing at
depressed center area only.

Spin the governor gear assembly to be sure it ro-
tates freely.

Engine 20
Camshaft, Tappets and Governor 20-5

Installing Camshaft

CAMUHAFT PIN

Fig. 10-Installing Camshaft

Install tappets in holes from which removed

While holding camshaft assembly, Fig. 10, insert
camshaft pin. Be sure to install thin shim washer(s)
on shaft next to bearing plate side of block. Drive pin
into block until end of pin is flush with block exterior
(ftywheel side of block).

Use feeler gauge to check camshaft end clear-
ance. See "Specifications,” page 20-25-1. Use 0.005
to 0.010-inch spacer washers as required to obtain
correct clearance.

Spin camshaft to be sure governor and camshaft
turn freely.
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Connecting Governor Arm to
Carburetor

Fig. 11-Governor-to-Carburetor Linkage (K181S Engine)

Fig. 12-Governor-to-Carburetor Linkage (K241AS)

Connect linkage between governor arm and carbu-
retor in correct holes as indicated, Fig. 11, for the
K181S Engine.

On K241AS Engines, install the adjustable link as
shown in Fig. 12. Be sure that the link is 3-5/8-inch
long before attempting to complete governor arm ad-
justment. To obtain this dimension, loosen lock nuts
and turn ends on or off threaded rod until correct
length is reached. Tighten lock nuts.

Whenever looseness is noticed in the throttle link-
age, Fig. 12, remove cotter pins and turn adjusting
plugs inward until tight against ball joints. Be sure,
however, there is no binding. Tighten plugs and in-
sert cotter pins.

Litho in U.SA.
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Installing Governor Arm

TR . M

4]

Fig. 13-Positioning Governor Arm

Turn block upright and slide governor arm and bolt
assembly on end of cross shaft, Fig. 13.

GOVERNGR

Fig. 14-Adjusting Governar Arm

Before tightening bolt on cross shaft, turn governor
shaft counterclockwise as far as possible. While
holding governor arm to the left (away from block)
tighten bolt, Fig. 14. Move governor through its full
arc of travel to be sure it operates loosely. Relieve
pressure on bushing nut if too tight.

Governor arm adjustment is the same for both the
K181S and K241AS Engines, Fig. 14.
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ADJUSTMENT

Governor Speed Adjustment
(Kohler K181S Engine)

Fig. 15-Adjusting Governor Speed

Governor speed is regulated by the position of the
governor bracket. The bracket acts as a stop limiting
the rotation of the speed control disk.

After engine is operable, start engine and check
engine speed at full throttle. Move governor bracket
up or down, Fig. 15, as required until maximum en-
gine speed is 3800 rpm on a tachometer with all
drives disengaged. See ‘''Special Tools," page
20-25-3. Tighten bushing nut but AVOID EXCES-
SIVE PRESSURE. Governor arm must operate
loosely.

Litho in U S.A.

Governor Speed Adjustment
(Kohler K241AS Engine)

M 83523

Fig. 16-Adjusting Governor Speed

To adjust governor, Fig. 16, stop engine and set
throttle control in run (high speed) position. Position
cable so that side of adjusting screw lever strikes
breather stud.

Start engine. Turn governor adjusting screw clock-
wise to decrease maximum rpm, Turn screw counter-
clockwise to increase maximum rpm.

Check engine rpm using a tachometer. See
“Special Tools,” page 20-25-3.

IMPORTANT: Engine speed should not exceed
3800 rpm at no load.
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Item

Engine compression

. 250,001-

)

Camshaft pin-to-block (power take-off end)

(iNterferencCe) ...........ooviiee e 0.0015 to 0.0030 in.
Camshaft pin-to-breaker cam......................ccenninne. 0.0010 to 0.0035 in.
Camshaft end play . ......coeei i 0.005 to 0.010 in.
Valve stem clearance in guide, intake........................ 0.0010 to 0.0025 in.
Valve stem clearance in guide, exhaust.................... 0.0025 to 0.0040 in.
Valve guide in block (interference).........c...cccoceeeeeee... 0.0005 to 0.0020 in.
Valve seat in block (exhaust) (interference)............... 0.002 to 0.004 in.
Valve clearance, intake (cold)...........ccoooviiiiiiin.. 0.006 to 0.008 in.
Valve clearance, exhaust (cold).......ccoiviviviierreinnnnns 0.015 to 0.017 in.
Valve seat angle ..., 44 5°
Valve face angle ..........cccoiviiiiiie e 45°
Valve seat width.............ccoooiiiii e, 0.037 to 0.045 in.
Valve tappet clearance in block.......ccccoceeiiviieniniinnnnn. 0.0005 to 0.0020 in.
Valve guide, LD.......c.oiiin e 0.312 to 0.313 in.
Valve guide, depth ..., 1-5/16 in.

Valve stem, O.D. (intake)..........oooovviiiiiiiein e 0.3105 to 0.3110 in.
Valve stem, O.D. (exhaust)..............cc. e, 0.3090 to 0.3095 in.

Litho in U.S.A.

Kohler K181S Engine

110 to 120 psi

Spark PlUg Gap...coooerociceaaeeee e e 0.020 in.
Bore and Stroke......ccc.cooveiiiieeii e 2-15/16 x 2-3/4 in.
Bore diameter, NewW.........ccccooiiviiiiicie e r e e eas 2.9375 in.
Crankshaft end play.........cccooociiiicer e, 0.002 to 0.023 in.
Crankshaft journal-to-connecting rod side clearance..0.0005 to 0.016 in.
Crankshaft journal length........cc..cocoiiiiiiiiiic e, 1.1860 to 1.1855 in,
Crankshaft journal diameter, new ..........c..ccceevveeevvennnnn. 1.125 in.
Connecting rod journal Size.............oocoimiiciiinreenicrnnens 1.181 in.
Connecting rod-to-crankshaft journal running

ClRATANCE ..o vvii i e 0.001 to 0.002 in.
Connecting rod-to-piston pin clearance....................... 0.0006 to 0.0011 in.
Piston pin-to-piston DOSS .....ccovviiiiiiiiiciiie e, 0.0001 in. interference

to 0.0003 in. loose

Piston-to-cylinder bore (thrust face)............cccccccvnennnnne. 0.0045 to 0.0070 in,
Piston-to-cylinder bore (top of skirt)......cccccceiiniinen.ne 0.006 to 0.008 in.
_Piston pin bore Size..........cooiiiviiiiiceee e 0.62565 in.
Piston pin diameter ...........ccoii i 0.625 in.
Ring side clearance, top riNG.........cccoeeeivivvieececrinne, 0.0025 to 0.0040 in.
Ring side clearance, middie ring..........c.ccoecevvvviiiinnnnn. 0.0025 to 0.0040 in.
Ring side clearance, Oil riNg.........cccccoiiiiiciiinieeneneniene, 0.001 to 0.0025 in.
RiNG end Gap....cccooiiiiiiiiieirie et eeaee s 0.007 to 0.017 in.
Ring width, inches, top MNg........coovrvviiicee e 0.093 in.
Ring width, inches, middle ring.......ccc..ccoviviann. 0.093 in.
Ring width, inches, Oil riNG..........cccvviieie e, 0.187 in.
Camshaft pin-to-camshaft clearance........cc..cc.ccccoeeeie, 0.0010 to 0.0035 in.
Camshaft pin-to-block (bearing plate end)..................0.0005 to 0.0020 in.

Engine 20
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Group
SPECIFICATIONS AND SPECIAL TOOLS

SPECIFICATIONS

Kohler K241AS Engine

110 to 120 psi
0.020 in.

3-1/4 x 2-7/8 in.
3.250 in.

0.003 to 0.020 in.
0.007 to 0.016 in.

1.5000 to 1.4995 in.

1.187 in.
1.575 in.

0.001 to 0.002 in.

0.0003 to 0.0008 in.
0.0000 to 0.0003 in.

Select fit
0.003 to 0.004 in.

0.0075 to 0.0085 in.

0.85975 in.

0.86 in.

0.002 to 0.004 in.
0.002 to 0.004 in.
0.001 to 0.003 in.
0.010 to 0.020 in.
0.093 in.

0.093 in.

0.187 in.

0.001 to 0.0035 in.

0.0005 to 0.0020 in.

0.0015 to 0.0030 in.
0.0010 to 0.0025 in.

0.005 to 0.010 in.

0.0010 to 0.0025 in.
0.0025 to 0.0040 in.
0.0005 to 0.0020 in.

0.003 to 0.005 in.
0.008 to 0.010 in.
0.017 to 0.020 in.
44.5°

45°

0.037 to 0.045 in.

0.0008 to 0.0023 in.

0.312 to 0.313 in.
1-15/32 in.

0.3105 to 0.3110 in.
0.3090 to 0.3095 in.

Wear
Tolerance

a

i

LT
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Item

Valve seat width....................
Valve face width....................
Valve margin..........ccccceeeveeennn,
Valve spring squareness.......

Valve spring compressed (intake).........ccocccvveeccinnnenns 18 to 22 Ibs. at
1-5/16 in. length

Valve spring compressed (exhaust).............ccc.coouueee. 18 to 22 |bs. at
1-5/16 in. length

Valve spring free length (intake)......ccoccoovvvueviviiecnnnnnes 1-3/4 in.

Valve spring free length (exhaust)..........ccc.oooeeeerreneeene. 1-3/4 in.

Governor bushing-to-governor cross shaft clearance.0.0005 to 0.0020 in.

Governor gear-to-governor shaft..............c.cccccveiiienns 0.0025 to 0.0055 in. 0.0005 to 0.0020 in.
Ball bearing-to-cylinder block (interference)................ 0.0014 to 0.0029 in. 0.0006 to 0.0022 in.
Ball bearing-to-bearing plate (interference)................. 0.0014 to 0.0029 in. 0.0012 to 0.0028 in.

Ball bearing-to-crankshaft (interference to loose)....... 0.0005 to 0020 in.

Location

Cylinder head bolts

Connecting rod cap screws

Flywheel nut
Spark plug (cold)

Misc. hardware

Name

Extractor
Adjustable Reamers
Valve Spring Tester
Valve Grinding Compound
Valve Keeper Replacer
Valve Lifter
Valve Seat Cutter Kit
for Kohler Engines
Strap Wrench
Micrometer 1-inch
Micrometer 2-inch
Micrometer 3-inch
Micrometer 4-inch

Litho in U.S.A.

Kohler K181S Engine

1/32 to 1/16 in.

SM-2101 - (Jan-74)

Wear
Kohler K241AS Engine Tolerance
1/32 in. 5/64 in
3/32 in.
1/16 in. 1/32 in
1/32 to 1/16 in. 1/32 in

43 to 49 lbs. at
1-5/16 in. length

43 to 49 Ibs. at
1-5/16 in. length

1-13/16 in.

1-7/8 in.

0.001 to 0.0025 in.

0.0004 to 0.0005 in.

TORQUES FOR HARDWARE

Torque

200 in-lbs

K241AS

300 in-lbs

Refer to torque chart
Section 10

SPECIAL TOOLS

Part No.

K.O. LEE R95

QUICK SET 43

STURDEDANT Model SPT

B-K 1896

KD 608

SNAP ON CF19

NEWAY No. 1025 Kit, NEWAY Sales
Inc., Corunna, Michigan

Ridgid-5

Starrett 230 RL

Starrett 2 RL

Starrett 436 XRL

Starrett 436 XRL

Use

To remove exhaust valve seat insert.
Ream valve guides after installation.
To check valve spring pressure.

To lap valve seat and valve face.
To install keepers on valve stem.

To compress valve springs.
Recondition valve seat.

To remove flywheel.

Check piston pin diameter.
Check crankshaft journal diameter
Check piston diameter.

Check piston diameter.
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Name

Inside telescoping gauge
5/16 - 6-inch

Feeler gauge

Cylinder hone

Ring groove cleaner

Fine-Stone for AMMCO 500
cylinder hone

Finishing-Stone for AMMCO
500 cylinder hone

Medium-Stone for AMMCO 500
cylinder hone

Coarse-Stone for AMMCO 500
cylinder hone

Piston ring band handle

Piston ring compressor

Ridge/Reamer

Balance Tool

Treysit Vibrator Engine
Tachometer

Litho in U.S.A.

)

Part No.

Starrett S579H

OTC 860 A
AMMCO 500
OTC 846

AMMCO 621

AMMCO 3933
AMMCO 620
AMMCO 619

KD 850
KD 850 B-1
AMMCO Model 2100

Service Tools Inc.

1901 Indiana Avenue

Chicago, lllinois 60616

670156 Lauson Power Pro-
ducts, Parts Depot,
Grafton, Wisconsin 53024

Engine 20
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Use

Check cylinder bore.

Check end clearances.

Deglazing and boring engine block.
Clean piston grooves.

Finish cut.

Finish and deglazing.

Semi-finish.

For roughing cylinder (primary cut),

Tighten piston ring compressor.

To compress piston rings.

To remove top ridge from cylinder
bore.

Timing balance gears to
crankshaft gear.

Measure engine rpm.
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PRINCIPLE OF OPERATION

FUEL-AIR
MIXTURE
.
(Kohler K241AS
Engine Only)
Fig. 1-Fuel System for 110 Tractors (Serial No. 250,001- )

Gasoline flows from the fuel tank through a strain-
er and shut-off valve to the carburetor, Fig. 1. On the
8 hp tractor this is a gravity feed system. On the 10
hp tractor the carburetor is mounted slightly higher
than the bottom of the fue! tank, making a fuel pump
necessary. The fuel pump operates off a cam on the
camshaft.

Litho in U.S.A.

The side-draft, float-type carburetor used on the
110 Tractor has three external adjustments: high-
speed needle, idle mixture needle and idle stop
screw.

A replaceable dry-type air cleaner element is used
to filter incoming air.
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DIAGNOSING MALFUNCTIONS

Hard Engine Starting

Engine flooded.
Gas tank vent restricted.

High-speed and idle mixture needles not properly
adjusted.

Fuel inlet needle sticking to seat.
Choke not operating properly.

Fuel shut-off valve closed.

Water, rust or stale fuel in gas tank.
Carburetor gummed.

Air lock in fuel line.

Air filter element restricted.

Faulty fuel pump.

Engine Stalling

High-speed and idle mixture needles not properly
adjusted

Dirt, water, or ice in fuel system,
Gas tank vent restricted.

Fuel line restricted.

Fuel strainer plugged.

Air lock in fuel line.

Air filter element restricted.

Faulty fuel pump.

Rough Idle

High-speed and idle mixture needles not properly
adjusted.

Litho in U.S.A.

Air leakage past damaged carburetor-to-engine
gasket.

Air leakage past worn throttle plate shaft or
bearing surfaces.

Float setting incorrect.
Air filter element restricted.

Dirt, water, or ice in fuel system.

Poor Acceleration

High-speed and idle mixture needles not properly
adjusted.

Air filter element restricted.

Throttle cable not adjusted properly.

Sticky fuel inlet needle.

Dirty or damaged high-speed mixture needle.
Governor not adjusted properly.

Dirt or paint on throttle return spring.

8 hp tractors: Arm loose on governor cross shaft.

10 hp tractors: Check condition of governor
spool.

Engine Surging

High-speed and idle mixture needles not properly
adjusted.

Dirt or paint on throttle return spring.
Fuel strainer plugged.

Faulty fuel pump.

Governor linkage not adjusted properly.

Too low on fuel.
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DIAGNOSING MALFUNCTIONS—Continued

Flooding or Leaking Carburetor No Fuel Reaches Carburetor
Sticking fuel inlet needle. Shut-off valve closed.
Float setting incorrect. Gas tank empty.
Float leaking. In-line strainer clogged.
Fuel line or fitting loose. Gas tank vent restricted.

Fuel line clogged.

Faulty fuel pump.
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IOLE STOP
SCREW

IDLE
MIXTU
NEEDL

FLOAT
ACCEL "VALVE
WELL

Fig. 1-Cutaway View of Carburetor

Fuel enters the bow! through a valve controlled by
the float, Fig. 1. Air entering the carburetor is con-
trolled by the choke valve when starting. The air-fuel
mixture entering the engine is regulated by the throt-
tle valve which maintains uniform engine speed un-
der varying loads, by increasing or decreasing air-
fuel flow.

Whenever the throttle is opened quickly to give ex-
tra power for a sudden load, an extra amount of fuel
is required for a momentarily rich air-fuel mixture.
The accelerating well, Fig. 1, provides the extra fuel.

The carburetor has two mixture needles (one for
high-speed and the other for low or idle speeds, Fig.
1) and an idle stop screw.

The high-speed mixture needle controls the
amount of fuel entering the venturi at high engine
speeds.

The idle mixture needle controls the amount of fuel
entering the engine when idling or at partial throttle
settings.

The idle stop screw controls the throttle setting for
correct idle speed.

Litho in U.S.A.
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Group
CARBURETOR

DISASSEMBLY AND REPAIR

When diagnosis indicates the carburetor should be
cleaned, disassemble the carburetor before placing it
in the cleaning solution to make sure the solution
reaches all surfaces and parts.

Always install all the parts in the repair kit when
the carburetor needs servicing. Always install new
gaskets whenever the carburetor is disassembled.

Disassembling Carburetor

Remove governor throttle linkage from carburetor
throttle lever. Disconnect fuel line. Remove choke
cable.

Remove air cleaner from carburetor and carburetor
from engine.

Remove fuel bowl, float valve, and seat.
Remove high-speed and idle mixture needles.

NQOTE: Do not attempt to remove choke or throttle
valves because screws holding valves to shafts are
peened. Should valves require service, it is less ex-
pensive to replace the carburetor body than to repair
the valves.

Cleaning Carburetor

Clean all parts in carburetor cleaning solvent.

IMPORTANT: Never clean holes or passages
with small drill bits or wire, because a slight en-
largement or burring of these holes will change
the performance of the carburetor. No method of
cleaning other than solvent should be used.

Place carburetor parts in a suitable basket and im-
merse basket in a container of carburetor cleaning
solution.

NOTE: Good carburetor cleaning solutions can be
obtained from most jobbers. Agitating the basket up
and down in the solution will speed up action of the
solvent and aid in dissolving deposits in small drilled
passages.
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DISASSEMBLY AND REPAIR—Continued

Cleaning Carburetor—Continued

Allow parts to remain in the solution for one or two
hours. Then remove and rinse parts with fresh clean-
ing solvent. Dry parts with compressed air, making
sure all holes are open and free of carbon and dirt.
Never use rags or waste paper to dry the parts. Any
lint may plug jets or channels and affect operating ef-
ficiency of carburetor.

IMPORTANT: Never use compressed air to
clean a completely assembled carburetor. To do
so0 may cause the float to collapse.

Inspecting Carburetor

Inspect float and fioat valve assembly for defects
or wear. If either is noticed, replace parts as re-
quired.

Float valves and seats are available only as
matched sets and should never be interchanged.

For a positive leak test, immerse the float in hot
water. Any leak can be detected at once by air bub-
bles escaping from the float. Do not attempt to repair
the fioat if it leaks. Replace it.

Check float pin and replace if worn.

Inspect tapered ends of mixture needles. If a ring
has been cut in the tapered surface because the
needle has been turned too tightly against the seat,
replace the needle.

The seats for the high-speed and idle mixture ad-
justing needles are an integral part of the carburetor
body casting and therefore cannot be removed or
replaced.

Inspect carburetor body casting and fuel bow! for
cracks or damaged sealing surface. Examine thread-
ed holes for damaged threads.

Inspect choke and throttle shafts and bearing sur-
faces in carburetor body for excessive wear. Air leak-
age would result in poor engine performance and
allow unfiltered air to enter the engine.

Litho in U.S.A.

1—High-Speed Mixture 11—Bowl Gasket*

Needle 12—Float
2—Spring 13—Bowl
3—Cap Screw 14—Bowl Screw Gasket*
4—Spring 15—Bowl Screw
5—Idle Stop Screw 16—Float Pin*
6—Gasket 17—Float Valve*
7—Idle Mixture Needle 18—Seat*
8—Spring 19—Gasket*

89—Carburetor Body
10—Bowl Ring Gasket*

20—Fuel Line Connector

* Repair Kit Components

Fig. 2-Exploded View of Carburetor

IMPORTANT: Never clean holes or passages
with small drill bits or wire. Dissolve all particles
with carburetor solvent only.

Inspect throttle and choke valves for bends,
cracks, or other damage. Replace carburetor if dam-
aged.
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ASSEMBLY

Install the carburetor repair kit whenever the car-
buretor is disassembled for service and parts show
wear. The kit consists of items marked with an aster-
isk in Fig. 2.

Installing Float Valve

Fig. 3-Installing Float Valve Seat and Valve

The valve seat, valve, and fiber gasket are pack-
aged together for service. Never replace one part
without replacing the other parts.

Screw valve seat assembly, with gaskets, into car-
buretor housing. Tighten securely. Insert valve with
tapered end against valve seat, Fig. 3.

Installing Float and Fuel Bowl

Assemble float (12, Fig. 2), to carburetor housing
with float pin (16, Fig. 2). Invert carburetor, Fig. 4.
With float resting lightly on float valve, the distance
between float and machined surface of carburetor
body should be 11/64-inch = 1/32-inch. To increase
or decrease the distance, bend lip on float. Dimen-
sion should be made on free end of float (opposite
valve seat), Fig. 4.

Install bowl! ring gasket (10, Fig. 2) in groove of
carburetor body.

Position bowl gasket (11, Fig. 2), fuel bowl (13,
Fig. 2), bowl screw gasket (14, Fig. 2), and bowl
screw (15, Fig. 2). Tighten screw firmly, being certain
bow! is centered on gasket.

Litho in U.S.A.

FLOAT

11/64"
_ DRILL

Fig. 4-Adjusting Float

Install idle mixture needle (7, Fig. 2) through spring
(8, Fig. 2) and high-speed mixture needle (1, Fig. 2)
into carburetor body.

Carefully turn mixture needles clockwise until light-
ly seated. Back out high-speed mixture needle 2
turns and idle mixture needle 2-1/2 turns. These are
preliminary adjustments only.

NOTE: Do not tighten mixture needles too firmly
against seats or damage will resuilt.

INSTALLATION

pié )

Fig. 5-installing Carburetor Assembly on Engine

Place new gasket between carburetor flange and
cylinder block. Bolt carburetor to cylinder block Fig.
5. Install throttle linkage ball joint to throttle lever.
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NOTE: On 8 hp tractors, connect governor linkage
in bottomn hole of governor arm and in hole closest to
throttle shaft in throttle arm.

Attach fuel line and choke control cable to carbure-
tor. Secure choke conduit clamps to supporting
bracket, being certain choke plate opens completely
when choke control on dash panel is down.

Place new gasket on carburetor body and attach
air cleaner base to carburetor.

Place filter element on base making sure it seats
tightly around base. Install cover and tighten wing nut
finger tight.

ADJUSTMENT

oL

v
1DLE

ay*
|3

T P S A AN VRS

Fig. 6-Carburetor Adjustments

ldle adjustment and high-speed adjustment must
be made at the same time as each affects the other.
Adjust as follows:

1. Carefully seat both mixture needles; then, back
off high-speed needle 2 turns and idle mixture nee-
dle 2-1/2 turns. Start engine and aflow it to warm up.

2. Raise throttle control on dash panel to fast po-
sition. Turn-high speed mixture needle 1/8 turn each
time, clockwise or counterclockwise until engine runs
smoothly at full throttle. Keep needle position slightly
on the rich side (open) when operating tractor with
power-driven equipment such as the mower or snow
thrower.

Litho in U.S.A.
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3. Move throttle lever to “slow"” position and turn
idle mixture screw 1/8 turn each time, clockwise or
counterclockwise until engine idles smoothly.

4. Set the idle stop screw so engine idles between
1650 and 1950 rpm. Readjust idle mixture needle if
necessary.

5. Advance throttle lever quickly to check for uni-
form acceleration. If engine misses, gas-air mixture
may be too lean. Turn high-speed mixture needle
counterclockwise until positive acceleration can be
obtained.

Float Damper Spring

NOTE: When tractors are driven over exceptionally
rough ground, bobbing of the carburetor float allows
excessive fuel into the carburetor which results in en-
gine flooding. To prevent this condition, install a car-
buretor float damper spring (M47422).

BOWL RETAINING

@“_CAP SCREW

M.@ BAFFLE GASKET
BOWL SMALL
END

DAMPER SPRING

BOWL RING GASKET
M131739%

Fig. 7-Installing Float Darmper Spring
(Carburetor Upside Down)

To install the float damper spring, close fuel shut-
off valve below gas tank and remove the carburetor
from the engine. Then turn it upside down as shown
in Fig. 7. Remove the bowl, baffle gasket and bow!
ring gasket. Check float level and adjust if needed.
Refer to float adjustment Fig. 4, page 30-10-3. Rein-
stall bowl and new baffle gasket, then place damper
spring on the float as shown and reinstall carburetor
bowl. Install carburetor to engine.

Governor and Throttle

Instructions for adjusting the governor and throttle
are found beginning on page 20-20-6.
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