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Tractors, 110 and 112 (Serial No. 100,001- )
SM-2088-(Nov-69)

INTRODUCTION

M 8651

TR

Service Manual

This service manual contains service and mainte-
nance information for John Deere 110 and 112 Lawn
and Garden Tractors (Serial No. 100,001- ).

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 malfunctions,
analysis and testing. Diagnosing malfunctions in-
cludes possible troubles, their causes and how to cor-
rect 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

Litho in U.S.A.

rather than just replace parts and have the same
problem keep recurring.

Specifications and special tools are found at the
end of the Groups for easy reference.

This manual can be kept in its own cover, or it can
be removed and filed in your service manual rack or
placed behind the service manual tab in your Lawn
and Garden Parts and Service 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.
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10 General

5.2 Tractor Identification

Tractors, 110 and 112 (Serial No. 100,001-
SM-2088-(Nov-70)

Each lawn and garden tractor is assigned an indi-
vidual serial number. Serial numbers are written in
parentheses throughout this manual for the reasons

SERIAL NUMBERS

shown below. All serial number references are tractor
serial numbers and not engine specification numbers.

(0000- ) When a serial number appears before the dash, the design change was introduced
beginning with that serial number and is still current.

( -0000) When a serial number appears after the dash, the design change was effective up to
and including that serial number and is no longer effective.

(0000-0000) When a serial number appears both before and after the dash, the design change
was effective with the first serial number, but is no longer effective after the sec-
and serial number.

VINTAGE INFORMATION

110 Tractor 112 Tractor 112 Tractor
Tecumseh Kohler
Year Tractor Tractor Tractor
Manufactured Serial No. Serial No. Serial No.
1968 {100,001-130,000) (100,001-130,000)
1969 (130,001-150,000) {130,001-150,000) (150,001-160,000)
1970 (160,001-185,000) {160,001-180,000) (160,001-225,000)
1971 (185,001- ) (185,001~ ) (225,001- )

Litho in U.S.A.




Tractors, 110 and 112 (Serial No. 100,001- )

General 10
SM-2088-(Nov-69)

Tractor Identification 5-3

SERIAL NUMBER PLATE

JOHN DEERE

MADE INU S A’

coe .- = TO6aM_1 000001 '

SERIAL

M 8653

IDENTIFICATION CODES

The tractor identification code is indicated on tractor serial number plates.
See the chart below for tractor identification codes.

Tractor Manual Lift Hydraulic Lift Code No.
110 X 0641M
110 X 0647M
112 (Tecumseh) X 0651M
112 (Tecumseh) X 0657M
112 (Kohler) X 0652M
112 (Kohler) X 0653M

Litho in U.S.A.
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Tractors, 110 and 112 (Serial No. 100,001- )
SM-2088-(Nov-69)

General 10
Specifications 10-1

Group 10

SPECIFICATIONS

Horsepowe

Speeds (Fast) ................
Speeds (ldle)

turers’ Rating)*

r (Engine Manufac-

1800-3800 rpm
1200-1700 rpm

8 @ 3600 rpm (* )

ENGINE SPECIFICATIONS
) 112 Tractors 112 Tractors
110 Tractors {Tecumseh) {Kohiler)

MODELS

Manual Lift .................. 110 112 112

Hydraulic Lift................. 110H 112H 112H
ENGINE

Manufacturer ................ Kohler Tecumseh Kohler

Model ...................... K 1818 HH 100 K 241 AS

Cylinders . ................... One One One

Cycle ....................... 4 4 4

Boreand Stroke .............. 2.94x2.75in. 3.31x2.75in. 3.25x 2.875in.

Displacement .. .............. 18.63 cu. in. 23.75 cu. in. 23.9 cu. in.

1800-3800 rpm
1200-1700 rpm

10 @ 3600 rpm (* )

1800-3800 rpm
1200-1700 rpm

10 @ 3600 rpm (* )

w/Gear Drive

Normal Compression .......... 110-120 psi 110-120 psi 110-120 psi

Valve Clearance (intake) cold .. .[{0.007 in. 0.010 in. 0.010in.

Valve Clearance (exhaust) cold . .}0.016 in. 0.020 in. 0.020 in.

FILTERS
L Dry Filter Dry Filter Dry Filter
Gasoline .................... In-Line Strainer In-Line Strainer In-Line Strainer
ELECTRICAL SYSTEM
Battery ................... 12 Volt 12 Volt 12 Voit
Ignition .. .. ... Magneto Solid State { * *) Battery-Coil
Spark PlugGap ............. 0.025 in. 0.030 in. 0.020in.
Breaker PointGap .......... 0.020 in. Not required( % x) 0.020 in.
Trigger AirGap ............. Not required 0.006-0.010 in. Not required
ChargingSystem .. . ......... Alternator Alternator Alternator
w/Rectifier w/Rectifier w/Rectifier

Starter . ................... 12 Volt Motor 12 Volt Motor 12 Volt Motor

w/Gear Drive

w/Gear Drive

* The horsepower ratings shown are established by the engine manufacturer in accordance with
standard internal combustion engine institute procedure. They are corrected to 60°F. and 29.9 in.
on a mercury barometer and are developed from laboratory test engines equipped with standard air
cleaner and muffler.

* * Battery-coil ignition beginning with Serial No. 161,772. Breaker point gap 0.020 inch.

CAPACITIES
110 Tractors 112 Tractors 112 Tractors
Cavities (Tecumseh) (Kohler)
Fuel Tank - U.S. Gallons 1.75 1.75 1.75
Crankcase - U.S. Pints 2.5 2.5 (% % %) 3.0
Transaxle - U.S. Pints 3.5 3.5 3.5
Hydraulic Lift System - 2.5 25 2.0
U.S. Pints

* * * 3 U.S. pints beginning with Serial No. 161,772.
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10  General Tractors, 110 and 112 (Serial No. 100,001- )
10-2 Specifications SM-2088-(Nov-69}

FUEL AND LUBRICANTS

Fuel .. o e Regular Gasoline
Crankcase Lubricant ......................... AM30730 Summer (SAE 30)
AM30710 Winter (SAE 5W-20)
Transmission Lubricant . ...................... AM30200M Lubricant
HydraulicSystem ............................ Automatic Transmission Fluid—Type A
TRANSMISSION AND AXLE
TRANSMISSION
TYpPe Transaxle
GearSelections ........................... 4 Forward-—1 Reverse

TRAVEL SPEEDS (@ 3600 RPM Engine Speed)

1stGear ... ... ... Variable, .4 to 1.0 mph

2ndGear ..............................:..Variable, 1.3t0 2.9 mph
rdGear ......... ... Variable, 2.4 to 5.0 mph
4dthGear ....... ... ... ... .. ... Variable, 3.4 to 7.4 mph
Reverse ..... ... ... . ... ... ... . . .. . Variable, 1.8 to 3.3 mph

BRAKES, CLUTCH AND STEERING

BRAKES
TYPe . Drum and shoe, Pedal Operated
Parking ...... ... . . ... Hand Lock to Foot Brake
CLUTCH ... .. V-Belt System
STEERING ... ... . e i Enclosed Gear
WHEEL BEARINGS
Front ... . e Tapered Roller
Rear . ... . .. e Sealed Bali
CURB WEIGHTS
110 112 Tractor 112 Tractor
Tractor {Tecumseh) {Kohler)
Manual Lift—High Flotation
Tires (GT-3) .. ... .. 613 Ibs. 624 Ibs. 640 Ibs.
Hydrautlic Lift—High Flotation
Tires (GT-3) ... . 625 Ibs. 636 Ibs. 660 Ibs.

NOTE: See specific sections for detailed specifications

Litho in U.S.A.



Tractors, 110'and 112 (Serial No. 100,001-
SM-2088-(Nov-69)

) General 10
Specifications 10-3

TIRE SPECIFICATIONS AND TRACTOR DIMENSIONS

110 Tractor Only

110 and 112 Tractors

High-Flotation

High-Flotation

All Purpose Tires Tires Traction Tires Tires
WHEEL TREAD (GT-1) (GT-3) (GT-4) (GT-5)
Front ........ .. 29 in. 30 in. 29 in. 30 in.
Rear .......... 27 or 33 in. 27 or 33 in. 27 or 33 in. 28-1/2 or 31in.
TIRE SIZES
Front .......... 4.80/4.00-8, 2-ply 16x6.50-8, 2-ply 4.80/4.00-8, 4-ply 16x6.50-8, 2-ply
Rear .......... 6-12, 2-ply 23x8.50-12, 2-ply 23x8.50-12, 2-ply 23x10.50-12, 2-ply
TIRE INFLATIONX
Front .......... 12 to 30 psi 6 to 16 psi 12 to 40 psi 6 to 16 psi
Rear .......... 6to 12 psi 5to0 10 psi 5to 10 psi 5t0 10 psi
DIMENSIONS
Wheel Base . . . .. 46 in. 46 in. 46 in. 46 in.
Over-all Length ... .}66-3/4in. 66-3/4 in. 66-3/4 in. 66-3/4 in.
Over-all Height ... .[41in. 41in. 41 in. 41 in.
Over-all Width
{(min) ........ 34-1/2in. 37in. 35in. 39 in.
(max) ....... 39in. 41-1/2in. 41-1/2in. 41-1/2in.
Turns Qutside . ....|36in. radius 34 in. radius 34 in. radius 33 in. radius

* [Inflation will vary with attachment used.

NOTE: GT-6 Tire Specifications are the same as GT-3 Front and GT-4 Rear Specifications.

GT-7 Tire Specitications are the same as GT-4 Front and GT-5 Rear Specifications

Litho in U.S.A.




Tractors, 110 and 112 (Serial No. 100,001- )
SM-2088-(Nov-69)

10 General
10-4 Specifications

BOLT TORQUE CHART
Grade of Bolt SAE-2 SAE-5 SAE-8
Min. Tensile 64,000 105,000 150,000
Strength PSI PS! PSI
Grade Marking
on Bolt Socket or Wrench Size
U.S. Standard U.S. Regular
Bolt U.S. Dec. TORQUE Bolt
Dia. Equiv. IN FOOT POUNDS Head Nut
1/4 .250 6 10 14 7/16 7/16
5/16 3125 13 20 30 1/2 1/2
3/8 375 23 35 50 9/16 9/16
7/16 4375 35 55 80 5/8 11/16
1/2 .500 55 85 120 3/4 3/4
9/16 5625 75 130 175 13/16 7/8
5/8 .625 105 170 240 15/16 15/16
3/4 .750 185 300 425 1-1/8 1-1/8
7/8 .875 * 160 445 685 1-5/16 1-5/16
1 1.000 250 670 1030 1-1/2 1-1/2

Multiply Readings by 12 for 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.

Litho in U.S.A.

SET SCREW SEATING TORQUE CHART

Screw Size Cup Point Square Head
Torque in Inch Pounds
45 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.



Tractors, 110 and 112 (Serial No. 100,001-
SM-2088-(Nov-69)

)

General 10

Tune-Up and Adjustment 15-1

PRELIMINARY ENGINE TESTING

Group 15

TUNE-UP AND ADJUSTMENT

Operation

Specification

Reference

Cylinder compression

110-120 psi (1000 rpm)

Section 20, Group 5
or 25

Crankcase vacuum

5-10 inches of water column

Section 20, Group 5
or 25

MINOR TUNE-UP GUIDE

Operation

Specification

Reference

Change oil

Summer above 32° F.—
SAE 30 (AM 30730)
Winter below 32° F—
SAE 5W-20 (AM 30710)

Section 10, Group 20

Clean and regap spark plug

Clean electrodes and
insutator. Replace gasket
Set spark gap at

0.025 in. 110 tractor;
0.030 in. 112 tractor
w/Tecumseh engine;
0.020 in. 112 tractor
w/Kohler engine

Section 40, Group 15
or 20

Remove air cleaner,
inspect and replace if
dirty or clogged.

Air cleaner must be
clean. (No air flow
specifications avail-
able.)

Section 30, Group 15

Adjust carburetor

High speed mixture needle

idle mixture needie

Section 30, Group 10

Adjust governor speed

Speed (fast)—
3800 rpm no load;
Speed (idle)—
1200-1700 rpm

Section 20, Group 20
or 40

Check and clean fuel tank and
fuel shut off strainer.

Regular gasoline only

Section 30, Group 20

Battery hydrometer test

1.260-1.280 sp. gr. 100%
charged at 80° F.

Section 40, Group 10

Litho in U.S.A.



10 General
15-2 Tune-Up and Adjustment

Tractors 110 and 112(Serial No. 100,001- )

SM-2088-(Nov-69)

MAJOR TUNE-UP GUIDE

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

following: .

Operation

Specification

Reference

Recondition carburetor

Install carburetor kit

Section 30, Group 10

Inspect and clean breather
assembly

Replace parts as necessary
Install new gaskets. Check
crankcase vacuum after as-
sembly

Section 20, Group 10
Or 30

Remove shrouding, clean engine
and cylinder head fins

Section 20, Group 10
or 30

Test condenser

Capacity .18-.23 Microfarads
Delco No. 1965489

Capacity .13-.16 Microfarads
Phelon No. FG-7533

Section 40, Group 15
or 20

Test coil

K181 Kohler Engine
Operating 3 amp Max.
Ohms 3800 to 6000

K241AS Kohler Engine
Operating .55 amp Max.
Ohms 5500 to 9500

Section 40, Group 15
or 20

Replace breaker points

Point gap 0.020 in.

Section 40, Group 15
or 20

Retime ignition

*8P” or “S” mark on fiy-
wheel at 1200-1800 rpm

Section 40, Group 15
or 20

112 Tractor with Solid State ignition

Test charger coil 400 to 450 Ohms Section 40, Group 25
Adjusting Ignition
Air Gap .006 to .010 in. Section 40, Group 25

Litho in U.S.A.




Tractors, 110 and 112 (Serial No. 100,001- )
SM-2088-(Nov-69)

General 10
Fuel and Lubricants 20-1

FUEL

Use regular grade gasoline of a recognized brand.
Avoid using stale or long-storage gasoline. Stale gas-
oline does not vaporize properly, thus causing hard
starts.

Use of premium grade gasoline (ethyl) is not rec-
ommended in small tractor engines. The engine com-
pression ratio is not high enough to require premium
grade, which can cause a buildup of lead deposits.
These deposits cause a loss of power and shorten
engine life.

Do not mix oil with gasoline. Do not use white gas.

| Group 20
FUEL AND LUBRICANTS

LUBRICANTS

lllustrated lubrication instructions have been in-
cluded in the operator’s manual furnished with your
customer’s machine. Remind your customer to follow
these recommendations.

Oil used in the engine crankcase should have an
American Petroleum Institute (API)/SAE classifica-
tion of Service MS. Never fill engine crankcase above
fult (F) mark on dipstick.

The charts below and on next page indicate the
type of lubricant, capacities and service intervals
recommended for 110 and 112 tractors.

CAPACITIES
110 Tractors 112 Tractors 112 Tractors
Cavities (Tecumseh) (Kohler)
Fuel Tank - U.S. Gallons 1.75 1.75 1.75
Crankcase - U.S. Pints *x 2.5 * 2.5(1) * 3.0
Transaxle - U.S. Pints 3.5 3.5 3.5
Hydraulic Lift System - U.S. Pints 2.5 2.5 2.0

% Initial till for new engine or after engine has been disassembled for service. Thereafter 2 pints only (such as

periodic oil changes).

+3 U.S. pints beginning with Serial No. 161,772.

Litho in U.S.A.



10 General
20-2 Fuel and Lubriants

Tractors, 110 and 112(Serial No. 100,001 )
SM-2088-(Nov-69)

TYPE OF LUBRICANT
(110 and 112 Tractors)

Crankcase - (AP1)/SAE Service MS Detergent type

Summer-Above32°F ....... ... ... ........ SAE 30 - John Deere AM30730

Winter - Below 32°F ... ....... ... .. ... ...... SAE 5W-20 John Deere AM30710
Transaxle ............. .. .. ... . . . . .. John Deere AM30200M (SAE 90)
HydraulicLift........... ... ... ... ... .. ... ... Automatic Transmission Fluid Type A

Tractor Grease Fittings and Front Wheel

Bearings ....... ... .. .. SAE (Seasonal grade) Multipurpose-Type Grease

SERVICE INTERVALS
(110 and 112 Tractors)

Crankcase (Oil change)

Break-in ......... .. ... ... . First 2 hours
Regular ...... ... . ... ... . Every 25 hours
Dustyconditions ............... ... ... ..... Every 8 hours
Transaxle (Oilchange) ........................ 200 hours or 2 years
Hydraulic Lift System ...... SN 200 hours or 2 years
Tractor Grease Fittings
(See page 20-4 foriocations) ................... Spring and fall season
Front Wheel Bearings (repack) ................. Each time wheel is removed

Litho in U.S.A.



Tractors, 110 and 112 (Serial No. 100,001- )
SM-2088-(Nov-70)

General 10
Fuel and Lubricants 20-3

CHANGING CRANKCASE OIL

"DRAIN PLUG

Fig. 2-Draining Oil (K241)

Drain crankcase when oil is hot and all dirt and for-
eign material is in suspension.

Remove drain plug and allow oil to drain into a con-
tainer.

Install plug and fill crankcase with oil of the proper
viscosity (page 20-2) to “F" mark on dipstick. Crank-
case capacity is approximately 2-1/2 pints for 110
Tractors and 112 Tractors with Tecumseh engines.
112 Tractors with Kohler engines and 112 Tractors
with Tecumseh engines, beginning with Serial No.
161,772, have a capacity of approximately 3 pints.

IMPORTANT: Check dipstick reading before pour-
ing in the last 1/2 pint. Fill only to “F” mark. Overfill-
ing can cause engine overheating resulting in perma-
nent damage to the engine.

NOTE: Change oil every eight hours when working
in extremely dusty conditions.

Litho in U.S.A.

CHANGING TRANSAXLE OIL

3 93
PRESSURE
OIL CAN

Fig. 3-Adding Oil to Transaxle
Remove oil level (filler) plug from front of transaxle.

When required, use a pressure oil can to add
AM30200M Transmission Lubricant through filler hole
until oil spills out. Be sure tractor is on a level surface
when checking.

Use JD93 pressure oil can or equivalent to fill trans-
axle as shown above.

Change transmission oil every 200 hours.

NOTE: Refill or add transmission lubricant through
fill tube at rear of deck if tractor is so equipped. Oil
tevel (filler) hole must be open to assure correct lu-
bricant level when filling.



i0 General
20-4 Fuel and Lubricants

Tractors, 110 and 112 (Serial No. 100,001- )
SM-2088-({Nov-70)

GREASE FITTING LOCATION

Lubricate the grease fittings indicated below using
a John Deere Pisto-Luber or hand grease gun con-
taining SAE multipurpose-type grease. Wipe fittings
clean before and after lubrication.

Fig. 4-Fittings on Front Axle, Steering Column
and Bearing Cone

NOTE: Do not overlubricate steering column fitting.
Only 3 or 4 strokes with hand grease gun or AM31300
Pisto-Luber are necessary. Do not use a high-pres-
sure grease gun on this fitting. The Pisto-Luber is
available from your John Deere dealer.

Fig. 5-Fittings on Variator Linkage, Lift Linkage

and Rear Lift Shaft

Litho in U.S.A.

REPACK POWER TAKE-OFF
CLUTCH BEARING

3
i

JEEARING

Fig. 6-Checking PTO Ciutch

Disconnect the clutch arm and remove the clutch
brake. Check PTO clutch to be certain that no dust or
dirt has entered the bearing. Also check condition of
clutch lining and clutch brake.

Remove old grease from bearing with solvent at the
beginning of each spring and fall season or sooner if
dirt is found in the bearing. Dry thoroughly and repack
bearing with John Deere High Temperature Grease,
AT17659T, available in one-pound cans. Connect the
clutch arm and reinstall the clutch brake. Adjust the
clutch brake so there is 1/16-inch clearance between
the brake and clutch cup sheave when the clutch is
engaged.

See Section 50, Group 20, for PTO clutch service
information.
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DESCRIPTION

CYLINDER HEAD

EXHAUST
VALVE

GOVERNOR
ARM

BREAKER™
POINTS

ACR %
CAMSHAFT

M 801

SPARK PLUG

FLYWHEEL

Fig. 1-Cutaway View of Kohler K181S Engine Showing Valves and Tappets

The Kohler K181S Engine powers the 110 Tractor;
the Kohler K241AS Engine is optional power for the
112 Tractor. These engines are of a single-cylinder,
four-cycle, air-cooled design.

Both engines have cast iron blocks, anti-friction
ball bearings, oil bath lubrication, and internal fly-
weight governors.

Litho in U.S.A.

in addition, the Kohler K241AS Engine features a
dynamic balance system which consists of two bal-
ance gears rotated by the crankshaft in the opposite
direction of crankshaft rotation.

Detailed specifications for each engine are
covered in Section 10, “General,” and at the end of
each group in this section.
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Fig. 2-Cutaway View of Kohler K181S Engine Showing Piston, Crankshaft and Bearings
The maximum brake horsepower curve shows the 1 TORQUE — 1
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with Society of Automotive Engineers - Small Engine s REVOLUTIONS PER MINUTE
Test Code - J 607. Fig. 3-Torque-Horsepower Chart
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DESCRIPTION—Continued

STARTER

AGOVERNOR

‘MAIN BEARINGS

CRANKSHAFT:

Fig. 4-Cutaway View of Kohler K241AS Engine

The Kohler K241AS Engine is a four-cycle, air- In addition, the engine features a battery-ignition
cooled, internal combustion engine. It has a castiron system, gear-driven flyweight governor, oil bath lubri-
cylinder block, anti-friction crankshaft bearings, and cation, and a fuel pump for positive fuel delivery at all
a dynamic balance system. speeds.

The engine is rated at 10 horsepower at 3600 rpm.

Litho in U.S.A.
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ENGINE ANALYSIS

PRELIMINARY ENGINE CHECKS

A complete diagnosis guide of engine malfunctions
begins on page 5-9. However, the majority of engine
trouble reports are of a minor non-chronic nature and
are usually due to electrical or fuel system difficulties.
First make the checks listed below to isolate the ma-
jority of engine problems.

]/411

=

M 8502
Fig. 5-Checking Spark At Plug

Check spark, Figure 5, whenever engine will not
start. if engine will not crank, follow diagnosis proce-
dure on page 5-9.

Remove ignition cable from spark plug and install
adaptor or ordinary paper clip. Hold approximately
1/4 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 sys-
tem. 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 necessary.
If engine still does not start, refer to ‘“Diagnosing Mal-
functions” guide 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 connections
are tight, the trouble most likely is in the breaker
points or condenser. Clean or replace points and ad-
just 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 5-8.
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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 on tractors (Serial No. 100,001-

) have ACR (Automatic Compression Re-

lease Camshaft). Because ACR relieves compression

pressure during lower cranking speeds, it is important

to crank the engine at 1000 rpm or more to obtain an

accurate test. ACR mechanism is disengaged when
engine speed reaches approximately 650 rpm.

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

COMPRESSION
GAUGE

SPARK PLUG
REMOVED

%y NS
i W\\”
) AN

Fig. 6-Testing Engine Compression

&
%

———

M 8503

Depress clutch-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.
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Compression Test—Continued

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, Figure 6. Crank engine at 1000 rpm and observe
reading. Repeat test to verify readings.

A starter rope can be used if 650 rpm or more can-
not 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 exces-
. sive 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
fauit, pour about one tablespoonful of heavy oil into
the spark plug hole. Crank the engine several revolu-
tions to spread the oil and repeat the compression
test.

The oil will temporarily seal leakage around the pis-
ton rings. If the same approximate compression read-
ing 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 vac-
uum in the crankcase when the engine is operating

properly.
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Fig. 7-Checking Crankcase Vacuum

Connect a water U-tube manometer, Figure 7, to
cylinder block oil filler tube. Tester must hang verti-
cally. Start and run engine at 1200 to 1700 rpm. Allow
engine 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 assembied breather. See page 10-9 of this
Section and carefully reassemble all breather parts.
A low vacuum reading may also be caused by ieaky
valves, engine 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 cabie 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

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.

Defective ignition module (Tecumseh HH100
engine).

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 needies not prop-
erly adjusted.

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

Frayed electrical wire(s) causing ground(s).
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DIAGNOSING MALFUNCTIONS—Continued

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 Idle

Idie 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-gover-
nor).

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 vac-
uum.
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Engine Knocks

Engine out of time.

Excessive engine load.

Crankcase [ow 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 or water in fuel system.

Sensitive governor.
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Engine Uses Excessive Amount Of Qil
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
KOHLER ENGINES FOR 110 AND 112 TRACTORS

GENERAL INFORMATION

INTAKE VALVE
CYLINDER HEAD

WY

SPRING RETAINER ==

VALVE SPRING\ @

[ ~——
BREATHER
ASSEMBLY
RETAINER
TAPPET
3
/’-\\‘
’
CAMSHAFT
DRAIN PLUG
M 6811
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.
y The breather assembly is mounted in front of the

The exhaust valve insert is press fitted into 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

Fig. 2-Lead Deposits on Leaky Intake Valve

Lead deposits on the intake valve consist mostly of
lead and some metal which comes from the lubricat-
ing 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 condition. NOTE: Be
sure to correct valve-to-tappet clearance after grind-
ing valves. See page 10-8.

Fig. 3-Valve Stem Corrosion

Valve stem corrosion is caused by moisture finding
its way into the engine. Moisture in the fuel-air mix-
ture 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 oil in the combustion chamber before
storing will prevent valve corrosion.
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Corroded and pitted valves tend to collect deposits
which in turn cause valve sticking. Always replace
badly corroded or pitted valves with new valves.

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, Figure 4. Tell-tale signs of valves
running too hot is the dark discoloration of the valve
stem down into the area protected by the valve guide.
Another 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 valves.

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

Sometimes this gummy substance can be seen on
the valve. When this condition is found, it is also likely
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 Stick

REPAIR

1-Head Baffle
2-Side Baffie
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-Outer Gasket
23-Seal
24-Filter
25-Batfle
26-Reed
27-Breather Plate Assembly
28-Inner Gasket
29-Cap Screw (4 used)
30-Valve Guides (2 used)
31-Exhaust Valve Insert

M 6812

Fig. 6-Exploded View of Cylinder Head, Valves
and Breather
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20 Engine
10-4 Cylinder Head and Valves - Kohler

Tractors, 110 and 112 (Serial No. 100,001~ )
SM-2088-(Nov-69)

REPAIR—Continued

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 hydraulic
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 procedure avoids the possi-
bility 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, Figure 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

Fig. 8-Cleaning Cylinder Head

Remove all deposits from combustion chamber and
gasket surface of head with a scraper 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, broken cooling
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 Figure 9. The feeler gauge should drag at all points
when drawn from between the head and surface
plate.

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



Tractors, 110 and 112 (Serial No. 100,001- )
SM-2088-(Nov-69)

Engine 20
Cylinder Head and Valves - Kohler 10-5

Inspecting Breather

| M 5663

Fig. 10-Cleaning Breather Filter

Clean all breather parts in solvent. Blow out filter
contamination with compressed air or replace with
new filter as necessary.

Inspect reed valve on breather to be certain it
covers all of breather hole. When depressed in the
center, 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, Figure 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 10-
11, for out-of-square limits.

Lithoin U.S.A.

M 5665
Fig. 12-Valve Spring Tension

Check valve spring for proper pressure, Figure 12.
Refer to Specifications, page 10-11, for free length of
the spring and the pressure in pounds that the spring
should exert when it is compressed to a measured
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 NO MARGIN

WORN VALVE STEMS

rd N

Fig. 13-Faulty Valves

M 8505

Inspect valve faces, heads and stems for distor-
tion,. pitting, and burning. Recondition valves that
appear acceptable. Distorted valves will be evident
when refacing operation is performed. Replace all
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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Reconditioning or Replacing Valves

Valve Guides

Fig. 14-Measuring Valve Guides and Stems

Clean the valve guides first to assure valve align-
ment when cutting valve seats.

Use valve guide cleaner to clean inside of valve
guide. Then measure 1.D. of valve guide, and O.D. of
valve stem, Figure 14. Valve to guide clearance is
0.0015 and 0.0020 inch. Replace and ream guides, as
necessary. Refer to page 10-11 for additional specifi-
cations.

Valve Seats

Replace broken and excessively worn valve seats.
Use either stellite or molychrome nickel steel seats.
Follow procedure on page 10-8.

The intake valve seat is machined into the cylinder
block. When required, an intake valve seat insert may
be installed. See page 10-8.

Hold the valve seating surface “A,” Figure 15, as
close to 1/32 inch as possible. Seats with more than
1/16-inch seating surface should be narrowed (cut
back) with 30° cutter, “E,” Figure 15.

The valve seat angle “B” depends upon valve face
angle “C.” New valves have a 45° face. Recondition
valve seats with 45° cutters and lap valves. See page
10-7.

Litho in U.S.A.

M 5567

A-Valve Seating Surface (1/32 inch)
B-Valve Seat Angle (45°)

C-Valve Face Angle (45°)

D-Valve Margin (1/16 inch)

E-Seat Narrowing Angle (30°)

Fig. 15-Valve Seat and Surface Dimensions

]
Q D)

VALVE SEAT
CUTTER

M 5568

Fig. 16-Valve Seat Cutter

This valve seat cutter will cut a 45° valve seat and
narrow the seat to 30°. See Special Tools, page 10-
12, for tool number and manufacturer.

When reconditioning valves, be sure there is no
more than 1/16-inch and nq less than 1/32-inch mar-
gin “D’’ on the valve.
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RIGHT

WRONG WRONG
M 5569

Fig. 17-Valve and Seat Relationship

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

Valve Lapping

L VACUUM cUp:
coTooL

Fig. 18-Lapping Valves

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

Lift valve from seat every eight or ten strokes to
keep compound equalized on surface of valve seat.

~ Litho in U.S.A.

Continue valve lapping operation until a uniform lap-
ping 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 compound.
Dry parts thoroughly.

Note position of valve 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

If valve guide clearance exceeds maximum toler-
ance, 0.003 inch, replace the guide. See page 10-11.

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 wash-
er until valve guide is completely free from cylinder
block, Figure 19.

NOTE: Valve guides can also be removed by
driving them down into the valve spring chamber and
carefully breaking them. Use care not to damage the
cylinder block.
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Re‘placing Valve Guides—Continued

\U— K
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GUIDE
DEPTH

GUIDE

NN

s/

M 8506

Fig. 20-Installing Valve Guides

Thoroughly clean guide hole in block. Press new
guide into place. Guide depth is measured from top of
block. Ream guide to correct size. See "'Specifica-
tions,” -page 10-11.

Replacing Exhaust Valve Insert

NN

M 5570

R\

Fig. 21-Removing Exhaust Valve Insert

To remove exhaust seat insert, use extractor, Fig-
ure 21 or a valve seat puller. Clean seat area thor-
oughly before installing new insert. 1f extractor is not
available, break seat with cold chisel and carefully
extract broken pieces.

The exhaust valve insert is retained by a press fit
only. Chill both the insert and driving tool in dry ice
before pressing insert into block. “

Installing Intake Valve Insert

If an intake valve seat is burned or worn beyond
refacing, an insert can be machined and installed by
a competent small engine rebuilder.

Litho in U.S.A.

Checking Valve Clearance

Fig. 22-Checking Valve-to-Tappet Clearance

Valve grinding changes the tappet and valve clear-
ance. After grinding or installing new valves, check
clearance as follows:

1. Rotate crankshaft until piston is top dead center
(end of compression stroke) and crankshaft keyway
is at exactly 12 o’clock (top) position. If breaker
points are properly adjusted, they will be opening at
this time. It is important that this procedure be fol-
lowed to insure that the exhaust tappet is NOT riding
on the automatic compression release mechanism.

2. Insert valves in their guides and hold valves
firmly on seats.

3. Check clearance between bottom of each valve
stem and its tappet with a feeler gauge, Figure 22.
Refer to “Specifications,” page 10-11, for proper
valve clearance. On K181S Engines, grind valve
stems for correct clearance. The K241AS Engines
have adjustable tappets which will take up the addi-
tional clearance created by grinding the valve stems.
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INSTALLATION

installing Valve Springs, Retainers Assembling Breather

and Keepers
BREATHER STUD
(SMALL HOLE
DOWNWARD)

VALVE SPRING.
COMPRESSOR

VALVE SPRINGSH

KEEPERS

M 5671

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 keeper
tool, Figure 23. If tool is not available, apply grease to
keepers to hold them on the valve stem and insert
them by hand.

Litho in U.S.A.

FILTER

COVER

Fig. 24-Breather Parts (K181S Engine)

INNER GASKET

5

BA FFLE

OUTER
GASKET

COVER
PLATE
(SMALL HOLE
stmb DOWNWARD )
@@LOCK
WASHER
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Fig. 25-Breather Parts (K241AS Engine)

The correct order of breather assembly is very
important. For correct assembly, refer to Figures 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 piate
is reversed, engine will pump oil out of the breather
chamber and engine damage will soon occur.
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Installing Cylinder Head

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

‘@
\@

K181S

17 Ft-1bs.

M 8509

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

o ® ©

K241AS

30 Ft-1bs.

M 8510

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

It is important to tighten all cylinder head bolts with
an even pressure and in their correct sequence, Fig-
ure 26 or 27, so that uneven stresses will not set up in
cylinder wall. Refer to “Specifications,” page 10-11,
for proper cylinder head bolt torque.

Installing Carburetor

K181S Engine

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

K241AS Engine

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

Litho in U.S.A.
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Fig. 29-Carburetor (K241AS Engine)

carburetor and instali head baffle. Install adjustable
throttle linkage. Basic overall length of throttle link-
age 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 10-11, 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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SPECIFICATIONS

Kohier K181S and K241AS Engines

Component
Valve guide, inside diameter

Valve guide depth (K1818)
Valve guide depth (K241AS)

Valve stem diameter—Intake
Exhaust

Valve seat width

Valve face width

Valve margin

Valve spring squareness

Valve spring compressed tension
(intake or exhaust) (K181S)

Valve spring compressed tension
(intake) (K241AS)

Valve spring compressed tension
{exhaust) with rotator (K241AS)

Valve spring free length
(intake or exhaust) (K181S)

Valve spring free length (intake)
(K241AS)

Valve spring free length {exhaust)
with rotator (K241AS)

Cylinder head flatness

New Part Dimension

0.312t0 0.313 inch
1-5/16 inch
1-15/32 inch

0.3105t0 0.3110 inch
0.3080 to 0.3095 inch

1/32 inch

3/32 inch

1/16 inch

1/32-1/16 inch

18 to 22 Ibs. at 1-15/16-inch length

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

43 t0 49 Ibs. at 1-5/16-inch length

1-3/4 inch

1-13/16 inch

1-7/8 inch

Contact at all points

Table of Clearances

Item
Intake valve stem in guide
Exhaust valve stem in guide

Wear Tolerance

1/32 inch
3/32 inch

1/32 inch

1/32 inch

1/32 inch

Replace if warped

Clearances

0.0010 to 0.0025 inch
0.0025 to 0.0040 inch

0.006 to 0.008 inch

Valve clearance—intake (cold) (K181S)
Valve clearance—intake (cold) (K241AS)
Valve clearance—exhaust (cold) (K181S)
Valve clearance—exhaust {(cold) (K241AS)

0.008 to 0.010 inch
0.015t0 0.017 inch
0.017 to 0.020 inch

Torques For Hardware

Location Torque
Cylinder head bolts
(K1818) ........ ... ... ... 17 ft-lbs
Cylinder head bolts
(K241AS) ................ 30 ft-lIbs
Spark plug (cold) ............ 27 ft-lbs

Litho in U.S.A.

Tune-Up Data

Item

Engine compression
Spark plug gap (K181S)
Spark plug gap (K241AS)
Valve face angle
Valve seat angle
Crankcase vacuum

(A) U-tube manometer

Specifications
110 to 120 psi
0.025 inch
0.020 inch
45°, see page 10-6
45°, see page 10-6

5-10 inches water column
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SPECIAL TOOLS
Name Part No. Use
Extractor K.O. LEE R95 To remove exhaust valve seat insert.
Valve Spring Tester STURTEDANT Model SPT To check valve spring pressure.
Adjustable Reamers QUICK SET 43 Ream valve guides after installation.
Valve Grinding Com- B-K 1896 To lap valve seat and valve face.
pound
Valve Keeper Re- KD 608 - To install keepers on valve stem.
placer
Valve Lifter SNAP ON CF19 To compress valve springs
U-Tube Manometer DWYER Model 1211-24 Check crankcase vacuum.
Valve Seat Cutter Kit NEWAY No. 102S Kit, NEWAY Sales Recondition valve seat.
for Kohler Engines Ihc., Corunna, Michigan

Litho in U.S.A.
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Group 15

PISTON, CRANKSHAFT, MAIN BEARINGS AND FLYWHEEL
KOHLER ENGINES FOR 110 AND 112 TRACTORS

GENERAL INFORMATION
BLOCK = ‘ RINGS
N
PISTON
0IL SEAL CONNECTING

o ROD

f— = 4
= ’ H MAIN

BEARING

e = CRANKSHAFT

M 8513

Fig. 1-Cutaway View of Kohler K181S Engine

Oversize pistons and rings are available for K181S  with regulating disk, bearing plate, stellite exhaust
and K241AS Kohler Engines. One undersize connect- valve, compression release camshaft and head studs.

ing rod is also available for each engine. The short block for the Kohler K241AS Engine in-
A short block assembly is available. It is complete cludes the dynamic balance gears in addition to the

with cylinder block, crankshaft, bearings and seals,  above parts.

connecting rod with piston, internal governor parts

Litho in U.S.A.
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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

REPAIR

14-Hex. Nut

15-Shaft, Stub (2 used)
16-Spacer (2 used)
17-Gear, Balance {2 used)
18-Shim (2 used)
19-Crankshaft

20-0il Seal, 270.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

27-Cylinder Block

28-0il Pan Gasket

29-0il Pan

30-Cap Screw (4 used)
31-Pipe Plug

32-0il Seal, 2-3/8”0.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

Fig. 2-Exploded View Showing Piston, Connecting Rod, Crankshaft, Flywheel, Main Bearings and Oil 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 tractor
and remove four engine base bolts. Lift out engine.

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 flywheel 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, Figure 3.

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

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

Litho in U.S.A.

Fig. 3-Removing Flywheel

,RIDGE REAMER

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, Figure 4. Push piston and rod out top of
block.

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

Remove crankshaft by using a press or a soft metal
malilet.

Disassembling Kohler K241AS Engine

Remove engine from tractor. Drain oil. Remove
blower housing, flywheel, bearing plate, and oil pan.
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Disassembling Kohler K241AS Engine—
Continued

FLYWHEEL END
OF CRANKSHAFT

CRANKSHAFT
COUNTER WEIGHTS

AR

FSNAP RINGEENLOWER B

ilreTAINERS B ALANCE B
ey gear |

Fig. 5-Removing Balance Gears

CAMSHAFT)
GEAR

CRANKSHAFT
e

Remove connecting rod cap and piston. Using a
small snap ring pliers, remove snap ring from lower
balance gear. Be careful not to lose spacer washers.
Remove lower balance gear.

Remove crankshaft. Remove snap ring, spacer
washers and upper balance gear (Figure 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 Stub Shaft

CAMSHAFT
GEAR

Fig. 6-Installing Stub Shafts

If new stub shafts are required, press old shafts
from the cutside in. To install new shafts, press into
place from the inside out until 0.691 inch of shaft
remains, Figure 6.

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

Litho in U.S.A.

Inspecting Balance Gear and Bearing

BEARING
FLUSH WITH
WIDE SIDE
,0F 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 Figure 7.

Removing Piston Rings

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, Figure 8. Dis-
card 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 piston
material, Figure 9.

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

1. Dirty cooling shroud and cylinder head.

2. Lack of cylinder lubrication.

3. Improper combustion.

4. Wrong bearing or piston clearance.

5. Too much oil in crankcase causing fluid friction.

M 5578

Fig. 9-Scored Piston and Rings

M 5579

Fig. 10-Piston Rings with improper End Gap

Rings of the wrong size or rings having improper
end gap, Figure 10, cannot conform to the shape of
the cylinder. This results in high oil consumption and
excessive 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.

GROOVE
WEAR

TOP RING
WEAR .

M 5580

Fig. 11-Top Ring and Groove Side Wear

Check wear of ring grooves carefully, especially
the top groove. The top ring and groove is exposed to
combustion témperature and pressure as well as air-
borne abrasives which enter the combustion cham-
ber.

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. When this happens excessive oil consumption
and compression loss will occur.

Engine heating and ring sticking are most often
caused by:

1. Overloading. 5. Incorrect oil.
2. Pre-ignition detonation. 6. Low oil supply.
3. Incorrect fuel mixture. 7. Stale fuel.

4. Dirty cooling fins.
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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
are the result of an abrasive entering the engine.
Abrasives may be airborne, may have been left in
during overhaul, or are loose lead and carbon depos-
its.

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
reconditioning engine.

Litho in U.S.A.

Fig. 14-Worn Oil Rings Which Cannot Provide
Oil Control

Rails of the oil ring are worn down to the oil drain
holes. This can only come from cylinder wall contact
after much use and possible entry of abrasives. Com-
pression 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, Figure 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 ciearance between ring
and groove with a feeler gauge, Figure 16. Refer to
“Specifications,” page 15-21, 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 15-8. Replace faulty
pistons.

Litho in U.S.A.

‘PISTON
PIN.

Fig. 17-Measuring Piston Pin and Piston

Measure piston pin-to-piston clearance with a mi-
crometer. Ream out piston and rod and install over-
size piston pins when necessary. See ‘“‘Specifica-
tions,” page 15-21. Oversize piston pins are available
for service.

M 5684

Fig. 18-Measuring Piston

Check the piston-to-cylinder bore clearance by
measuring the piston and bore diameters, Figures 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
heavy-duty 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 service.

See page 15-10 for deglazing and boring informa-
tion. ’

Analyzing Piston Wear

Fig. 19-Piston Top Land Burning Caused by
Detonation

Detonation is a form of abnormal combustion caus-
ing excessive temperature and pressure in the com-
bustion chamber. Commonly called carbon knock,
spark knock or timing knock, detonation occurs as
compressed air-fuel mixture ignites spontaneously to
interrupt the normal ignition flame front. When deto-
nation is detected check and correct the following
possible causes:

1. Lean fuel mixtures.

2. Low octane fuels.

3. Over-advanced ignition timing.

4. 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.

Litho in U.S.A.

M 5576

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. 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:

1. Rapid piston wear.
2. Uneven piston wear.
3. Excessive oil consumption.
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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,
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 com-
bustion chamber.
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Fig. 22-Piston Darhage Caused by Piston Pin
Retainer Coming Loose

In the above illustration a piece of the retainer
found its way into the oil ring.

Pin retainers loosen or break due to:

1. Rod misalignment.

2. Excessive crankshaft end play.

3. Crankshaft journal taper.

4. Weak pin retainers.

5. Pin retainers incorrectly installed.

Inertia can cause a pin retainer or [oose 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.

M 6830

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, Figure 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 15-21, 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 sur-
face feels smooth but has a cross-hatch pattern of
micro-scratches which can be seen. This finish will
allow the new rings to seat or run-in properly. This fin-
ish also retains a small film of oil to provide ring lubri-
cation for the ring surface and prevents scoring.

'DEGLAZING
HONE PATTERN

M 5686

Fig. 24-Deglazing Cylinder Bore

Use a deglazing tool to break glaze, Figure 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 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 “Spe-
cial Tools,” page 15-22.

Honing to 0.010-inch oversize to accommodate
oversize piston and rings can also be done with a
coarse stone in the deglazing tool, Figure 24, and
finishing 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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Inspecting Crankshaft

.1lnmmmnnHl;lmhl,iltltmﬂi

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, Figure 25, beyond
specified limits or if journal is scored, take the crank-
shaft to a competent machine shop to turn the journal
down 0.010-inch. An undersize connecting rod and
cap must then be installed. THIS IS IMPORTANT. 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-Crankshatft Connecting Rod and Cap

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

Litho in U.S.A.

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

Lack of lubrication or improper lubrication, Figure
27, can cause the connecting rod and cap to seize to
the crankshaft and may even cause rod particles to
become 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 resuit
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.

oL~

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 is important.
NOTE: New rods and caps are available only as a
matched set for service. If either is damaged, both
must be replaced.
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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 15-21, for wear tolerances.

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 de-
flection caused by excessive engine lugging. Refer to
“Bearing Analysis” below.

Analyzing Bearing Wear

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

M ssad.

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

Bearings aliowed to cock while inserting or press-
ing them over a burr may cause the bearing to crack,
Figure 28. Always use a bearing driver tool and re-
move burrs before installing bearings.
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Fig. 29-Bearing Wear Caused by Crack or Looseness
on Shatft

If inner ring is a loose fit on the rotating shaft, 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, Figure 29.

IM 5585 |

Fig. 30-Bearing Wear Caused by Misalignment

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

Note the crooked ball paths in the raceways and
the oval appearance of the balls and wear on the sep-
arator caused by rubbing against the race.
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INSTALLATION
Installing Balance Gears

PRIMARY
TIMING

0.010°
SPACER

0.005"
SPACER

0.020"
SPACER

SNAP
‘RING

SECONDARY/S

Fig. 31-Nicks in Outer Race Caused by Using Chisel TIMING NEEDLE
BEARINGS

or Drittpin to Remove or Install Bearing ;ik.ﬁ’f.""'“ MARK

Fig. 33-Balance Gear Assembly

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, Figure 33.

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

. 0. 005-0,010-TNCH
Inspecting Camshaft . ' | CLEARANCE

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 Check end play of balance gear and adjust to 0.005
Group 20 for camshaft and governor service. to 0.010 inch by adding or removing 0.005-inch spa-

cers, Figure 34.

Fig. 34-Checking Balance Gear End Play

NOTE: If you are going to use a timing tool when
installing the crankshaft, page 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 15-15, install
only the upper balance gear at this time.
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Installing Crankshaft with Timing Tool (Kohler K241AS Engine)

STANDARD TIMING MARK

N

CAMSHAFT GEAR!
TIMING MARK

I TWO BALANCE
_GEAR PRIMARY'
'TIMING MARKS

LUBRICATION PASSAGE.

Fig. 35-Timing Balance Gears with Special Tool

NOTE: The special balance gear timing tool, Figure
35, makes precision installation of the crankshaft
more accurate. See “Special Tools,” page 15-22.

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, Figure 35. Turn
crankshaft so that standard timing mark on crank-
shaft is in line with lubrication passage in engine
block, Figure 35.
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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 Figure
5, page 15-4.
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Installing Crankshaft without Timing Tool (Kohler K241AS Engine)

PRIMARY TIMING
MARK (BALANCE GEAR)

A0
flﬂ'llllﬂl/li’% ,;,

SECONDARY MARK
(BALANCE GEAR)

M 7556

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, Figure 36, lines up with standard timing
mark on the crankshaft.

TIMING MARK

M

Fig. 37-Aligning 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
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crankgear with dot (timing mark) on face of camshaft
gear, Figure 37. Press crankshaft remainder of the
way into block. Camshaft, crankshaft and upper bal-
ance 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.

Align secondary mark, Figure 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 Figure 5, page 15-4. A straight
line should be formed by the half-moon sections of
the balance gears, Figure 5, page 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 15-13.
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Installing Crankshaft (Kohler K181S En-
gine)

CAMSHAFT
TIMING MARKHS
; N

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 intoc bearing
in cylinder block.

NOTE: Proper crankshaft and camshaft gear timing
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, Figure 38.
Chalk timing mark positions for ease of viewing dur-
ing assembly.
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Assembling Bearing, Bearing Plate and
Oil Seals (Kohler K181S Engine)

MAIN BEARING-SHIELDED SIDE UP

BEARING

M 6008 PLATE

Fig. 39-Installing Main Bearing in Bearing Plate

With bearing plate properly supported, press main
bearing, shielded side up, Figure 39, into bearing
plate until bearing bottoms in bearing bore. Be sure
shielded side is up. Ball bearings must not be ex-
posed to engine crankcase oil.

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

PRESS ON
QUTER RACE

9829

Fig. 40-Installing Main Bearing in Bearing Plate

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

NQOTE: Press on outer race only, so as not to dam-
age main bearing.
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Installing Bearing, Bearing Plate and
Oil Seals

GASKET

BEARING
PLATE

CAP
SCREWS

‘M 5688

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 bearing
plate toward block. Insert two of the four 3/8 x 1-inch
cap screws in other two holes in plate. Remove the
two long cap screws and replace with shorter screws
provided, Figure 41. Draw cap screws up evenly until
correct torque is obtained. See “Torque Chart,” Sec-
tion 10.

FEELER
GAUGE

M 6010

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, Figure 42.
Refer to “Specifications,” page 15-21, for crankshaft
end play. Use gaskets as required to obtain correct
crankshaft end play.
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CRANKSHAFT

/732"
SEAL TOOL

0IL SEAL

BALL BEARING
M 5589

Fig. 43-0il Seal Installation

Install oil seals with lip facing inward. Use a seal
tool to protect seal from being damaged during instal-
lation. Drive seal in seal bore until outer face of seal
is flush or 1/32-inch beyond flush of engine exterior,
Figure 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 pis-
ton 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 posi-
tion 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 commercial rod aligner to check rod and pis-
ton alignment. Follow manufacturers recommenda-
tions for checking and correcting alignment.
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Checking Piston Ring End Gap

PISTON
RING

M 5690

Fig. 44-Checking Ring End Gap

Before installing rings on piston, insert each ring
into the cylinder bore to check ring end gap, Figure
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 ap-
proximately the center of piston ring travel.

Measure the ring end gap by inserting a feeler
gauge between the ends of the ring, Figure 44, See
“Specifications,” page 15-21, for correct ring gap.

Minor increase in gap clearance can be made by
filing the ends of the ring but this must be done accur-
ately 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, Figures 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.
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M 5882

Fig. 45-Piston Ring Assembly

EXPANDER

Fig. 46-Installing Rings

Fig. 47-Installing Piston in Cylinder

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

NOTE: Be sure match marks on connecting rod
and rod cap are aligned and face flywheel side of en-
gine, Figure 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,
Figure 48, are aligned and face flywheel side of en-
gine.

Attach connecting rod cap, lock plate (if used) and
cap screws to the connecting rod. Torque to specifi-
cations listed on page 15-22.

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, Figure 49. install cap screws
and torque to specification listed in “Torque Chart” in
Section 10.
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Fig. 49-0il Pan and Gasket Assembly

Installing Flywheel

STRAP
WRENCH

Fig. 50-Flywheel Assembly

Place square key in crahkshaft keyway.

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

Place bar between flywheel fins or use strap
wrench, Figure 50, while torquing nut. See “Torques
for Hardware,” page 15-22, 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

SCREEN

]/4")( 3/8"""
CAP SCREMW

Masis!

Fig.51-Installing Engine Shrouding
(K181S Engine)

HEAD BAFFLE

‘CYLINDER
BAFFLE

BLOWER
HOUSING

SCREEN

(174" x 3/8"
CAP SCREW
:M 8520

Fig. 62-Installing Engine Shrouding
(K24 1AS Engine)

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

IMPORTANT: Be sure to install the 1/4 x 3/8-inch
cap screw in the position shown in Figures 51 and 52.
A longer cap screw will strike the flywheel.
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Installing Exterior Components

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

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

Refer to page 20-6 of this Section for proper car-
buretor and governor arm assembly. See adjustments
and adjust accordingly.
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SPECIFICATIONS
K181S and K241AS Kohler Engines

Component K181S K241AS
Bore and stroke 2-15/16 x 2-3/4 inches ~ 3-1/4x2-7/8 inches
Bore diameter, new 2.9375 inches 3.250 inches

Crankshaft end play :
Crankshaft journal-to-connecting rod side clearanc
Crankshaft journal length

Crankshaft journal diameter, new

Connecting rod journal size

Connecting rod-to-crankshaft journal running clearance

Connecting rod-to-piston pin clearance
Piston pin-to-piston boss

Piston-to-cylinder bore (thrust face)

Piston-to-cylinder bore (top of skirt)

Piston pin bore size

Piston pin diameter

Ring side clearance, top ring

Ring side clearance, middie ring

Ring side clearance, oil ring

Ring end gap

Ring width, inches, top ring

Ring width, inches, middle ring

Ring width, inches, oil ring

Camshaft pin-to-camshaft clearance

Camshaft pin-to-block (Bearing plate end)

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

Camshaft pin-to-breaker cam

Camshaft end play

Valve stem clearance in guide, intake

Valve stem clearance in guide, exhaust

Valve guide in block {interference)

Valve seat in block (exhaust) (interference)

Valve clearance, intake {cold)

Valve clearance, exhaust (cold)

"Valve seat angle

Valve face angle

Valve seat width

Valve tappet clearance in block

Governor bushing-to-governor cross shaft clearance

Governor gear-to-governor shaft

Ball bearing-to-cylinder block (interference)

Ball bearing-to-bearing plate (interference)

Ball bearing-to-crankshaft (interference to loose)
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0.002 t0 0.023 inches
0.005 to 0.016 inches
1.1860 to 1.1855 inches
1.125 inch

1.181 inch

0.001 to 0.002 inch
0.0006 to 0.0011 inch
0.0001 inch interference
to 0.0003 inch

Loose

0.0045 to0 0.0070 inch
0.006 to 0.008 inch
0.62565 inch

0.625 inch

0.0025 to 0.0040 inch
0.0025 to 0.0040 inch
0.001 to 0.0025 inch
0.007 t0 0.017 inch
0.093 inch

0.093 inch

0.187 inch

0.0010 to 0.0035 inch
0.0005 to 0.0020 inch

0.0015 to 0.003 inch
0.0010 to 0.0035 inch
0.005 t0 0.010 inch
0.0010 to 0.0025 inch
0.0025 to 0.0040 inch
0.0005 to 0.0020 inch
0.002 to 0.004 inch
0.006 to 0.008 inch
0.0151t0 0.017 inch
44.5 degrees

45 degrees

0.037 t0 0.045 inch
0.0005 to 0.002 inch
0.0005 to 0.002 inch
0.0025 to 0.0055 inch
0.0014 t0 0.0029 inch
0.0014 to 0.0029 inch
0.0005 to 0.0002 inch

0.003 t0 0.020 inches
0.007 tc 0.016 inches
1.5000 to 1.4995 inches
1.187 inch

1.575 inch

0.001 to 0.002 inch
0.0003 to 0.0008 inch
0.0000 to 0.0003 inch
Select

Fit

0.003 to 0.004 inch
0.0075 to 0.0085 inch
0.85975 inch

0.86 inch

0.002 to 0.004 inch
0.002 to 0.004 inch
0.001 to 0.003 inch
0.010 t0 0.020 inch
0.098 inch

0.093 inch

0.187 inch

0.001 to 0.0035 inch
0.0005 to 0.002 inch

0.0015 to 0.0030 inch
0.0010 t0 0.0025 inch
0.005 t0 0.010 inch
0.0010 to 0.0025 inch
0.0025 to 0.0040 inch
0.0005 to 0.0020
0.003 to 0.005 inch
0.008 to 0.010 inch
0.017 t0 0.020 inch
44.5 degrees

45 degrees

0.037 to 0.045 inch
0.0008 to 0.0023 inch
0.001 to 0.0025 inch
0.0005 t0 0.0020 inch
0.0006 to 0.0022 inch
0.0012 t0 0.0028 inch
0.0004 to 0.0005 inch
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Torques for Hardware Tune-Up Data

Location Torque Item Specifications
Connecting rod cap (K181S) 200 in-lbs. Crankcase lubricant Refer to Section 10 for
screws (K241AS) 300 in-lbs. proper crankcase

lubricant
Flywheel nut (K1818) 50-60 ft-lbs.

(K241AS) 60-70 ft-lbs.
Oit change Every 25 hours of opera-
tion or every 8 hours

Misc. hardware
' under extremely dusty

Refer to Torque Chart,
Section 10

Engine block

conditions

0.005 inch wear or 0.004
inch out of round. In-
stall heavy-duty rings

Name
Strap wrench

Micrometer 1-inch

Micrometer 2-inch

Micrometer 3-inch

Micrometer 4-inch

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
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SPECIAL TOOLS

Part No.
Ridgid-5
Starrett 230 RL
Starrett 2 RL
Starrett 436 XRL
Starrett 436 XRL
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, llinois 60616

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

Use
To remove flywheel

Check piston pin diameter

Check crankshaft journal diameter
Check piston diameter

Check piston diameter

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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Group 20

CAMSHAFT, TAPPETS AND GOVERNOR
KOHLER ENGINES FOR 110 AND 112 TRACTORS

GENERAL INFORMATION

GOVERNOR
ARM

GOVERNOR
CROSS SHAFT

GOVERNOR
GEAR :

ACR CAMSHAFT

VALVE
TAPPETS:

ADJUSTING
SCREW LEVERT

GOVERNOR
SPRING

SPEED CONTROLjmr
BRACKET b,

ADJUSTING

osis’ 'SCREW

Fig. 1-Assembled View of Camshaft, Tappets and Governor

The camshaft-driven governor maintains constant The Kohler K181S and K241AS Engines feature an
engine speed under varying loads and serves as atop automatic compression release camshaft which is
speed limiting device. explained in detail on the following page.

Litho in U.S.A.
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Automatic Compression Release
Camshaft

Fig. 2-Automatic Compression Release Camshaft (ACR)

Automatic compression release provides a reduc-
tion in cranking effort by holding the exhaust valve
open slightly during the first part of the compression
stroke. This allows part of the fuel-air mixture to es-
cape, lowering the compression pressure, Figure 3.
This feature is especially valuable during cold weath-
er 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.

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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Removing Camshaft and Tappets

Remove engine and all component parts covered in
Group 15.

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

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

Lift out camshaft.

IMPORTANT: If the original camshatt is to be rein-
stalled, use the same number of camshaft shims as
removed.

Litho in U.S.A.

1-Governor Stop Pin
2-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 0.016 inch as required)
11-Camshatft 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. 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 attempt 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

o GOVERNOR
GOVERNOR ‘
WEIGHTS - GEAR

BRASS
WASHER SFiE

M.6613)

Fig. 6-Governor Gear Assembly

The governor gear assembly, Figure 6, will not
normally show much wear. Be sure weights and
governor 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 loose on shaft and is
positioned perpendicular to shaft, Figure 7. This is
important. If arm is loose, install new cross shaft.

Litho in U.S.A.

waszi PERPENDICULAR

Fig. 7-Governor Cross Shaft

INSTALLATION

Installing Governor

WASHER

GOVERNOR
LEVER

STOP PIN

SPRING
NEEDLE
BEARING
BUSHING
NUT
CROSS
SHAFT SNAP RING

ARM
M 8522

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, Figure 7, 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.

Engine Gear Type Washer

K181S Steel Brass

K181S Nylon None required
K241AS Steel Brass

K241AS Nylon Two Steel
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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 clearance by
tapping needle bearing either in or out of block, Fig-
ure 9.

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

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

Litho in U.S.A.

Installing Camshaft

Fig. 10-Installing Camshaft

Install tappets in holes from which removed.

While holding camshaft assembly, Figure 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
(flywheel side of block).

Use feeler gauge to check camshaft end clear-
ance. See "Specifications,” page 20-7. Use 0.005 to
0.010-inch spacer washers as required to obtain cor-
rect clearance.

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

Installing Governor Arm

‘GOVERNOR ARM:

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

ADJUSTABLE &
LINK

71 525 [§
Fig. 12-Governor-to-Carburetor Linkage (K241AS)

Connect linkage between governor arm and car-
buretor in correct holes as indicated, Figure 11, for
the K181S Engine.

On K241AS Engines, install the adjustable link as
shown in Figure 12. Be sure that the link is 3-5/8-inch
long before attempting to complete governor arm
adjustment. 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, Figure 12, remove cotter pins and turn adjusting
plugs inward until tight against ball joints. Be sure,
however, there is no binding. Tighten plugs and insert
cotter pins.

Litho in U.S.A.

Fig. 13-Positioning Governor Arm

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

GOVERNOR
ARM

Fig. 14-Adjusting Governor Arm

Before tightening bolt on cross shaft, turn governor
shaft counterclockwise as far as possible. While hold-
ing governor arm to the left (away from block) tighten
bolt, Figure 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, Figure 14.
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ADJUSTMENT

Governor Speed Adjustment
(Kohler K181S Engine)

_GOVERNOR
T ARM

SPEED
CONTROL:
DISK

STOP

“GOVERNOR
BRACKET

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, Figure 15, as required until maximum
engine speed is 3800 rpm on a tachometer with all
drives disengaged. See *'Special Tools,” page 15-22.
Tighten bushing nut but AVOID EXCESSIVE PRES-
SURE. Governor arm must operate loosely..

Governor Speed Adjustment
(Kohler K241AS Engine)

ADJUSTING
SCREW

G LEVER

M 8528

Fig. 16-Adjusting Governor Speed

To adjust governor, Figure 16, stop engine and set
throttie 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 decrgase maximum rpm. Turn screw counter-
clockwise to increase maximum rpm.

Check engine rpm using a tachometer. See “Spe-
cial Tools,” page 15-22.

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

SPECIFICATIONS

‘K181S and K241AS Kohler Engines
Table of Clearances

Item

Camshaft pin-to-camshaft clearance
Camshaft end clearance

Tappet in block

Clearances

0.001 to 0.0035 inch

0.005 t0 0.010 inch

0.0005 to 0.0020 inch

SPECIAL TOOLS

Name

15/16-inch tappet wrench

Litho in U.S.A.

Part No. Use

To loosen or tighten
governor bushing nut.
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Group 25

GENERAL INFORMATION
TECUMSEH ENGINE FOR 112 TRACTOR

DESCRIPTION

0IL =
FILLER

CYLINDER IGNITION
HEAD L j , MODULE.

VALVES ma
PISTON

o FUEL
ILINE

STATOR

INNER
SCREEN:

AIR
‘CLEANER

TAPPETS

FLYWHEEL
i ENGINE
©SHROUD.

Fig. 1-Cutaway View of Tecimseh HH100 Engine Showing Piston, Valves and Tappets

The Tecumseh HH100 Engine used in 112 Tractors Detailed specifications for the HH100 engine are
is a four-cycle, internal combustion engine. [t has a  covered in Section 10 “General,” and at the end of
cast iron block, and is an L-head, single cylinder en-  each group in this section.

gine with large bore, short-stroke design.

The engine is air cooled with tapered roller crank- beginning with Serial No. 161,772 vary from
shaft bearings, is oil bath lubricated and has an inter- earlier models. Changes include battery-coil
nal weight governor. ignition, a new cylinder head, and a crankcase

Litho in U.S.A.

Tecumseh HH100 engines in 112 Tractors

capacity of 3 U.S. pints.
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ENGINE ANALYSIS

PRELIMINARY ENGINE CHECKS

A complete guide for diagnosing engine malfunc-
tions appears on page 5-9 of this Section. However,
the majority of engine trouble reports are of a minor
non-chronic nature and are usually due to electrical
or fuel system difficulties. First make the checks list-
ed below to isolate the majority of engine problems.

]/411

M 8502

Fig. 2-Checking Spark at Plug

Check spark, Figure 2, whenever engine will not
start. 1f engine will not crank, follow diagnosing pro-
cedure on page 5-9.

Remove ignition cable from spark plug and instali
adaptor or ordinary paper clip. Hold approximately
1/4 inch away from grounded engine shrouding while
cranking the engine.

{f 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 connections
are tight, the trouble is either in the ignition charger
coil or ignition trigger module.

If there is good spark between the adaptor and the
grounded surface, the problem is in the fuel system or
spark plug.

If gas tank is full, check fuel shut-off valve on 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 necessary. If
engine still does not start, refer to “Diagnosing Mal-
functions™ on page 5-9 to check for internal difficul-
ties.

Litho in U.S.A.

PRELIMINARY ENGINE TESTS

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

Compression Test

The HH100 Engine is equipped with an instamatic
EZEE-start compression release camshaft. It will be
referred to as "EZEE-start” in this manual. The EZEE-
start feature releases compression pressure during
lower cranking speeds. it is important to crank the
engine at 1000 rpm, or more to obtain an accurate
compression test. The EZEE-start mechanism is dis-
engaged when the tachometer reads approximately
650 rpm.

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

COMPRESSION

GAUGE 'ﬁ?
SPARK PLUG Y| W
REMOVED S

)
u;m

PaY—] -
i
B

Fig. 3-Testing Engine Compression

—

M 8503

Depress clutch-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.
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Set throttle and choke valves in wide open position
by raising throtile lever all the way and lowering
choke lever.

Install compression gauge in cylinder, Figure 3.
Follow manufacturer’s recommendations for install-
ing and reading compression tester.

Test Conclusions

An engine in top operating condition will read 80 to
110 psi when engine is cranked approximately 1000
rpm.

A compression test above 110 psi, indicates exces-
sive deposits in the combustion chamber or on the
piston.

A reading lower than 80 psi indicates ieakage at
the cylinder head gasket, piston rings or valves. En-
gine should be reconditioned if compression falls be-
low 80 psi.

To determine whether the rings or the valves are at
fault, pour about one tablespoonful of heavy oil into
the spark plug hole. Crank the engine several revolu-
tions to spread the oil and repeat the compression
test.

The oil will temporarily seal ieakage around the pis-
ton rings. If the same approximate compression read-
ing 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 crankshaft breather maintains a partial vac-
uum in the crankcase when the engine is operating
properly.

Connect a water U-tube manometer to oil filler hole
in cylinder block, Figure 4. Tester must hang vertical-
ly as shown. Start and run engine at 1200 to 1700
rpm. Allow engine to warm up and observe reading on
scale. Follow manufacturer’'s recommendations for
installation, testing and compensation for the effect of
altitude on the gauge reading.

q
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Fig. 4-Checking Crankcase Vacuum

Test Conclusions

Proper crankcase vacuum for the HH100 Engine is
a 7 to 12 inch water column on the manometer
gauge.

A crankcase vacuum reading lower than indicated
above is most likely due to a leaking breather valve or
improperly assembled breather. See Group 30 and
carefully reassemble breather parts as shown. A low
vacuum reading may aiso be caused by [eaky valves,
engine blow-by or worn oil seals.

If the crankcase is found to be pressurized rather
than having a vacuum, the breather filter may be

plugged.

Engines with zero vacuum or 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.

DIAGNOSING MALFUNCTIONS

Refer to Group 5 of this Section, pages 5-9 through 5-11 for details.

Litho in U.S.A.
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Group 30

CYLINDER HEAD, VALVES AND BREATHER
TECUMSEH ENGINE FOR 112 TRACTOR

GENERAL INFORMATION
EXHAUST INTAKE
VALVE VALVE

i

EXHAUST

R R R Y e

CYLINDER
HEAD

INTAKE

VALVE
SPRING

L. TAPPET

MSHA
N CAMSHAFT
\ L]
_ A\
L 1] !
NS

M 6153

Fig. 1-Schematic View of Valves and Tappets

It is not necessary to remove the engine from the
tractor to grind valves and valve seats or to service
the breather assembly.

The exhaust valve seat insert is press fitted into the
block and can be replaced. The intake valve seat is
machined into the block. The breather assembly is

Litho in U.S.A.

mounted in front of the valve spring chamber below
the carburetor.

Valve guides can be reamed and new valves with -
oversize stems installed when guide wear tolerances
are exceeded.
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VALVE ANALYSIS

M 5562

Fig. 2-Lead Deposits on Leaky Intake Valve

Lead deposits on the intake valve, Figure 2 consist
mostly of lead and some metal which comes from the
lubricating oil. It is caused by a small amount of ex-
haust gas leakage into the intake port area. This
indicates that the valve is not seating properly. Grind
the valve and reface the seat to correct this condition.
NOTE: Be sure to correct valve to tappet clearance
after grinding valves. See page 30-8.

‘M 5563

Fig. 3-Valve Stem Corrosion

Valve stem corrosion, Figure 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 oil 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.

~ MARGIN

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, vaive
burning occurs, Figure 4. Tell-tale signs of valves
running too hot is the dark discoloration of the valve
stem down into the area protected by the valve guide.
Another 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 valves.

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

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

Advise customer to use fresh gasoline and to drain
gasoline from all fuel lines and carburetor before stor-
ing tractor.

Fig. 5-Gummy Valve Causing Valve to Stick

Litho in U.S.A.

REPAIR

1-Cylinder Head Cover
2-5/16" Cap Screw
3-5/16" Cap Screw
4-Washer, Hardened (9 used)
5-Hex. Nut (6 used)
6-5/16" Cap Screw
7-Cylinder Head
8-Gasket
9-Stud (4 used)
10-Pin (2 used)
11-Intake Valve
12-Spring Cap (2 used)
13-Valve Spring (2 used)
14-Exhaust Valve
15-Breather Gasket
16-Breather Assembly
17-Breather Tube
18-Machine Screw (2 used)
19-Spring Washer (9 used)
20-Spacer, 5/8”

o<—10
©
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®

Fig. 6-Exploded View of Cylinder Head, Valves
and Breather
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REPAIR—Continued

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 hydraulic
lift, do not disconnect the hydraulic lines. Remove the
pump, valve and reservoir unit from the top of the
engine and fower it to the ground with the hydraulic
lines still attached. This procedure avoids the possi-
bility of dirt entering the system.

For accessibility, remove the grille. Also remove
the cowl and hood assembly.

Remove heat shield. Disconnect throttie and choke
conduits at carburetor and control arm. Remove car-
buretor, control arm, breather assembly, blower
housing, cylinder head, and head gasket.

- Removing Valves

sPRING
COMPRESSOR

Fig. 7-Removing Valves

Use a spring compressor to compress valve
springs, Figure 7. Remove keeper pins from valve
stem and lift valves from engine block.

Remove valve spring retainers and valve springs
from valve chamber.

Litho in U.S.A.

Inspecting Cylinder Head

GASKET

CYLINDER
HEAD .

Fig. 8-Cleaning Cylinder Head

Remove all deposits from combustion chamber
and gasket surface of head with a scraper 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.

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.

SURFACE
PLATE

CYLINDERL
£HEAD '

Fig. 9-Checking Cylinder Head Surface

When a cylinder head is removed because of gas-
ket leaks, check the flatness of the cylinder head by
placing it on a surface plate, Figure 9. Check to see
that gasket surfaces make contact at all points. Re-
place the cylinder head if it is warped.

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

BACK STDE

ERONT SIDE

W eiss TUBE

Fig. 10-Cleaning Breather Filter

The breather is a sealed assembly. Do not immerse
assembly in cleaning solvent. Carefully wipe outside
of assembly with a clean cloth. After wiping, remove
breather tube, Figure 10, and clean tube thoroughly in
cleaning solvent. Discard assembly if inside of
breather assembly is full of sludge or if assembly is
distorted. Replace complete assembly when vacuum
test indicates faulty breather.

Be sure drain holes in breather assembly are open
and down.

. Testing Valve Springs

1/16™

Fig. 11-Valve Spring Squareness

Check valve spring for squareness, using a steel
square and a surface plate, Figure 11. Stand the
spring and square on end on the surface plate. Slide
the spring up to the square. Revolve the spring siowly
and observe the space between the top coil of the
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spring and the square. See “Specifications,” page 30-
11, for out of square limits.

Fig. 12-Valve Spring Tension

Check valve spring for proper pressure, Figure 12,
Refer to “Specifications,” page 30-11, 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

NO MARGIN

WORN (OR)
IMPROPERLY GROUND
- VALVE STEMS ~_
M 8532

Fig. 13-Faulty Valves

Check valve faces, heads and stems, Figure 13, for
defects. Also look for bent valve stems and excessive
corrosion causing pits on valve face or stem. Replace
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Inspecting Valves—Continued

valves with a warped head. Recondition or replace
valves with less than 1/64-inch margin. Valve stem
ends should be ground square before checking valve
tappet clearance.

Reconditioning or Replacing Valves

Valve Guides
Clean the valve guides first to assure valve align-
ment when cutting valve seats.

Fig. 15-Measuring Valve Stem

Fig. 14-Measuring Valve Guide

Use valve guide cleaner to clean inside of valve
guide. Then measure 1.D. of valve guide, Figure 14,
and O.D. of vaive stem, Figure 15. Refer to “Specifi-
cations,” page 30-11, for tolerances. Ream guides as
necessary.

Valve Seats

A broken or worn exhaust valve seat (insert) may
be replaced. See page 30-8. They are either stellite or
molychrome nickel. The intake valve seat is ma-
chined into the cylinder block.

Hold the valve seating, surface “A,” Figure 16, as
close to 3/64 inch as possible. Seats with more than
1/16-inch seating surface should be narrowed (cut
back) with a 30° cutter, ““E,” Figure 16.

Litho in J.S.A.

The valve seat angle “B” depends upon valve face
angle “C.” New valves have a 45° face. Recondition
valve seats with 46° cutters and lap valves. See page
30-7.

N

N

M 6158

A. Valve Seating Surface (3/64-inch)
B. Valve Seat Angle (46°)

C. Valve Face Angle (45°)

D. Valve Margin (1/16-inch)

E. Valve Narrowing Angle (30°)

Fig. 16-Valve Seat and Surface Dimensions

—
") ) )
VALVE SEAT
CUTTER
N

M 5568

Fig. 17-Valve Seat Cutter

This valve seat cutter will cut a 46° valve seat and
narrow the seat to 30°. See “Special Tools,” page 30-
12, for tool number and manufacturer.

When reconditioning valves, be sure there is no
more than 1/16-inch and no less than 1/64-inch mar-
gin “D” on.the valve.
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RIGHT

WRONG WRONG

M 5568

Fig. 18-Valve and Seat Relationship

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

Valve Lapping

2 VACUUM CUP
LTo0L

Fig. 19-Lapping Valves

Coat face of valve sparingly with a fine grade of
valve grinding compound. Use a vacuum cup tool,
Figure 19, to grip top of valve. Rotate valve in a circu-
lar motion on valve seat.

Litho in U.S.A.

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

Note position of valve 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.

Reaming Valve Guides

if valve guide clearance exceeds maximum toler-
ance, ream the guide.

REAMER

GUIDES

M 8534

Fig. 20-Reaming Valve Guides

Use an adjustable reamer, Figure 20, when enlarg-
ing valve guides for an oversize valve stem diameter.
See ‘‘Specifications,” page 30-11 for valve guide
oversize dimensions. See “Special Tools” page 30-
12, for an adjustable reamer to enlarge valve guides.

IMPORTANT: Do not enlarge lifter guides, because
lifters with oversize stems are not available.
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Removing and Installing Exhaust
Valve Seat Insert

: NN
M 5570 j\

Fig. 21-Removing Exhaust Valve Seat Insert

To remove exhaust valve seat insert, use extractor,
Figure 21, or a valve seat puller. Clean seat area thor-
oughly before installing new insert. If extractor is not
available, break insert and drive out.

The exhaust valve insert is retained by a press fit
only. Chill both the insert and driving tool in dry ice
before pressing insert into block.

Litho in U.S.A.

Checking Valve Clearance

SPRING
COMPRESSOR

FEELER
GAUGE

Fig. 22-Checking Valve-to-Lifter Clearance

Valve grinding changes the lifter and valve clear-
ance. After grinding or installing new valves, check
clearance as follows:

1. Rotate crankshaft until piston is top dead center
(end of compression stroke) and crankshaft keyway
is at exactly 12 o’clock (top) position. It is important
that this procedure be followed to insure that the ex-
haust valve lifter is NOT riding on the EZEE-Start
mechanism.

2. Insert valves in their guides and hold valves firm-
ly on seats with either your fingers or a compressor
as shown in Figure 22.

3. Check clearance between bottom of each valve
stem and its lifter with a feeler gauge, Figure 22. Re-
fer to “Specifications,” page 30-11, for proper valve
clearance. Grind off tip of valve stem in a valve resur-
facing machine set to grind a perfectly square face.
Grind tip of stem until proper clearance is obtained.
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INSTALLATION

Installing Valve Springs, Retainers
and Keeper Pins

SPRING
COMPRESSOR

Fig. 23-Installing Valve Springs, Retainers
and Keeper Pins

Place valve spring and retainer in valve spring
chamber, Figure 23. Install valves in guides working
them back and forth to make sure they slip through
the guides easily. Using a valve spring compressor,
compress the springs and install keeper pins in hole
of stem, Figure 23.

Installing Breather

GASKET.
: “ BREATHER

Fig. 24-Breather Parts

Instail rubber breather tube on breather assembly,
Figure 24. Install breather assembly on cylinder block
with drain holes toward the base of the engine. Al-
ways use a new gasket. Tighten retaining screws
firmly.

Litho in U.S.A.

Installing Cylinder Head

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

BELLEVILLE
SPRING
WASHER

FLAT WASHER

Fig. 25-Cylinder Head Bolt Tightening Sequence

Position head gasket on block.

IMPORTANT: Install head gasket dry. Do not use
Permatex, or other sealant on gasket.

Place milled head over gasket and install the 5/8-
inch spacer over stud (9, Figure 25).

NOTE: Lubricate the threads of all studs and head
bolts with paraffin or engine oil prior to installation.

Place hardened special flat washer (next to head)
and special Belleville spring washer (crown up) on
each head bolt and stud with the exception of the stud
with spacer. See inset, Figure 25.

IMPORTANT: Head bolts 7 and 8 are 1-3/4 inches
long, bolts 1 and 4 are 2 inches long and bolt 3 is 2-
1/4 inches long.

Follow the sequence shown in Figure 25 and tight-
en the head bolts and stud nuts to 100 in-lbs of
torque. Tighten bolts and nuts evenly in 50 in-1b steps
until 200 in-Ibs of torque is reached.

NOTE: Stud 9 with spacer cannot be torqued until
blower housing is installed.

Install blower housing and grass screens.
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Installing Carburetor

GOVERNOR]
ARM

FGOVERNOR e
CONTROL
LEVER

= GOVERNO
SPRING
Do oo

Fig. 26-Carburetor Assembly (Air Filter Base
Removed for Clarity)

Connect throttle link in holes on governor arm and
throttle shaft arm. Using a new gasket, mount car-
buretor on engine block and tighten nuts firmly. In-
stall governor spring and control lever. Tighten con-
trol lever pivot screw firmly. Place governor spring in
proper hole on governor plate, Figure 26. Install ca-
bles and secure conduits in clamps. Check controls
for correct travel. Readjust if necessary. Connect fuel
line.

Lithoin U.S.A.

Installing Muffler

Coat threads on muffier with an anti-seize com-
pound to prevent carbon fusion.

Screw muffler in block hand tight. Exhaust outlet
should be at bottom of muffler.

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 30-11, for proper
spark plug gap. See Section 40, “Electrical System,”
for spark plug testing.

Setting Ignition Module Air Gap

Refer to Section 40, “Electrical System,” for air gap
setting procedure.

Installing Hydraulic System

Refer to Section 60, “Hydraulic System,” for de-
tailed service information.
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Engine

Item

Valve guides, STD dia.

Valve guides, 0.030 inch oversize
Valve seat width

Valve face width

Valve margin

Valve spring squareness

Valve spring compressed tension
Valve spring free length

Valve stem diameter
Intake, standard
Exhaust, standard
Intake, oversize
Exhaust, oversize

Cylinder head flatness

SPECIFICATIONS
HH100 Tecumseh Engine

Dimension

0.31210 0.313 inch

0.343 10 0.344 inch

0.042 t0 0.052 inch

0.089 to 0.099 inch

1/16 inch

1/32to 1/16 inch

19-21 Ibs. at 1-21/32-inch length
2-1/8 inch

0.309 t0 0.310 inch
0.308 to 0.308 inch
0.340 t0 0.341 inch
0.340t0 0.341 inch

Contact at all points

Table of Engine Clearances

Item Clearance
Intake valve clearance cold 0.010 inch
Exhaust valve clearance cold 0.020 inch

Torque For Hardware

Location
Cylinder head bolts

Spark plug (cold)

Litho in U.S.A.

Torque Item

200 in-lbs Engine compression
15 to 20 ft-lbs Spark plug gap
Valve face angle
Valve seat angle

Crankcase vacuum
U-tube manometer

Wear Tolerance

0.0015 to 0.0020
0.0015 to 0.0020

1/32 inch
3/32 inch

Replace warped head

Tune-Up Data

Specifications
80 to 110 psi

0.030 inch
45 degrees
46 degrees

7 to 12 inches
water column
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Name

Extractor
Valve Spring Tester
Adjustable Reamers

Valve Grinding
Compound

Valve Keeper
Replacer

Valve Lifter
U-Tube Manometer

Valve Seat Cutter Kit

Litho in U.S.A.

SPECIAL TOOLS
Part No.

K.O. LEE R95

STURTEDANT Model SPT

QUICK SET 43

B-K 1896

KD 608

SNAP ON CF19
DWYER Model 1211-24

NEWAY No. 102S Kit, NEWAY Sales
Inc., Corunna, Michigan

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

To lap valve seat and valve face.

To install keepers on valve stem.

To compress valve springs.
Check crankcase vacuum.

Recondition valve seat.
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Group 35

PISTON, CRANKSHAFT, MAIN BEARINGS AND FLYWHEEL
TECUMSEH ENGINE FOR 112 TRACTOR

GENERAL INFORMATION

PISTON CONNECTING
. j ROD
- SRR /V\
T
L2 ELI:
1 4
EIC s( CRANK
7 = |22 GEAR
AN | (,’//’
CRANKSHAFT
__1?§§\ , /
=1 01IL
i SEAL
-
‘-
7
] 0IL
ES \\\\ — SEAL
MAIN
BEARINGS
FLYWHEEL
¥ Z [/] l \)

M 8540

Fig. 1-Cutaway View of Tecumseh HH100 Engine

Oversize pistons and rings are available for the plete with cylinder block, crankshaft, bearings and
HH100 Tecumseh Engine. seals, connecting rod with piston, internal governor
parts, valves and springs, camshaft and cylinder

A short block assembly is also available. it is com- .
cover and cylinder head.

Litho in U.S.A.
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1-Ring Set

2-Piston Assembly

3-Retaining Ring (2 used)

4-Rod Assembly

5-Bolt (2 used)

6-Washer (2 used)

7-Lock Nut (2 used)

8-Cylinder Block

9-Roller Bearing (2 used)
10-Bearing Cup (2 used)
11-Shim Gasket (0.003”/0.004" thick) (Use as req’'d)
12-Shim Gasket (0.0047/0.005” thick) (Use as req’d)
13-Shim Gasket (0.005”7/0.007" thick) (Use as req’d)
14-Steel Spacer (0.010” thick) (Use as req’d)
15-Bearing Retainer
16-Cap Screw (3 used)
17-0il Seal (2 used)
18-Flywheel

19-Washer

20-Nut

21-Cap Screw (3 used)
22-Baffle

23-Drain Piug
24-Expansion Plug
25-Woodruff Key
26-Crankshaft Assembly
27-Crankshaft Gear
28-Pin (2 used)
29-Gasket

30-Cap Screw (8 used)
31-Cylinder Cover
32-Gasket

33-0il Tube

34-0-ring

35-Dipstick

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

Litho in U.S.A.
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Removing Engine From Tractor
1. Drain crankcase oil.
2. Remove front grille.

3. Remove four cow! support bolts from tractor
frame. Remove hood and cowl panels as an assem-
bly.

4. Close fuel shut-off valve and remove gas tank.

5. Disconnect ignition wire harness at harness
connector.

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

7. Remove muffler shield and hydraulic system if
tractor is so equipped. NOTE: Do not disconnect hy-
draulic lines unless hydraulic system is to be repaired
also.

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

Disassembling Engine

Remove engine shrouding, ignition module, car-
buretor, starter, and oil filler tube.

Remove cylinder head, breather assembly and
valves. See Group 30 of this section.

Removing Cylinder Ridge

RIDGE
REAMER

B 6169

Fig. 3-Removing Ridge at Top of Cylinder Bore

Litho in U.S.A.

Turn flywheel until piston is at lowest position,
(B.D.C). Remove carbon and ridge from top of cylin-
der bore with ridge reamer, Figure 3. NOTE: Piston
damage will occur if ridge is not removed before
pushing piston out of cylinder bore.

Pulling Flywheel

FLYWHEEL
JWRENCH

PULLER
Me1za:

Fig. 4-Flywheel Puller

Break flywheel nut loose with a long handle nut
spinner and a flywheel wrench. Flywheel wrench is
shown in Figure 4. The flywheel is mounted on a ta-
pered shaft and should be removed with a puller, Fig-
ure 4. Remove key from crankshaft.

Removing Cylinder Cover

Fig. 5-Cylinder Cover Removal

Place engine on two blocks high enough to allow
the tapered end of crankshaft to extend freely. Using
oil seal sleeve tool, remove cylinder cover, Figure 5.
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Removing Cylinder Cover-—Continued

See “Special Tools,” page 35-19, for oil seal sleeve
tool. Remove governor spool, camshaft and lifters.
Ildentify exhaust lifter with an “x” marking to assure
correct instaflation during assembly.

Remove and discard lock nuts from connecting rod
bolts. NOTE: Use thin wall socket to remove lock
nuts. Using the wrong socket will force pressure
against rod cap and cause misalignment. Remove
connecting rod cap and push piston and rod out top of
block.

Removing Crankshaft

Fig. 6-Crankshaft Removal

insert seal sleeve tool in bearing retainer seal and
remove crankshaft from cylinder block.

Remove bearing retainer, bearing cup and shims.
Discard paper shims.

Remove retaining. ring and governor gear assem-
bly.

Removing Piston Rings

Clamp the connecting rod in a vise with soft jaws to
prevent damaging rod. IMPORTANT: Tighten vise only
tight enough to hold the assembly. Too much pres-
sure will damage rod.

Use ring expander to remove rings, Figure 7. Dis-
card old rings.

Remove retainers from each end of piston pin and
push pin out of piston and connecting rod.

Litho in U.S.A.

RING .
EXPANDER

Fig. 7-Removing Piston Rings

Analyzing Piston Ring Wear

s
Fig. 8-Scored Piston and Rings caused by Overheating
as Temperatures Reach Melting Point of the Materials

Light scuffing or scoring of both rings and piston
occurs when unusually high friction and combustion
temperatures approach the melting point of the piston
material, Figure 8.

When this condition is found, check and correct
the following probable causes:
1. Dirty cooling shroud and cylinder head.
Lack of cylinder iubrication.
Improper combustion.
Wrong bearing or piston clearance.
Too much oil in crankcase causing fluid friction.

AP S
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Fig. 9-Piston Rings with Improper End Gap

Rings of the wrong size or rings having improper
end gap, Figure 9, cannot conform to the shape of the
cylinder. This results in high oil consumption and
excessive blow-by. This could also be caused by end
gaps in alignment.

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

GROOVE
WEAR

TOP RING
WEAR

M 5580

Fig. 10-Top Ring and Groove Side Wear

Check wear of ring grooves carefully, Figure 10,
especially the top groove. The top ring and groove are
exposed to most combustion temperature and pres-
sure as well as airborne abrasives which enter the
combustion chamber.

Litho in U.S.A.

Fig. 11-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 making the rings stick,
Figure 11. When this happens, excessive oil con-
sumption and blow-by will occur.

Engine heating and ring sticking are most often
caused by:

1. Overloading 5. Incorrect oil
2. Incorrect ignition timing 6. Low oil supply
3. Lean fuel mixture 7. Stale fuel

4. Dirty cooling fins
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Analyzing Piston Ring Wear—Continued

e A

Fig. 12-Scratched Ring Faces Caused by Abrasives
in the Engine

Vertical scratches across the faces of piston rings,
Figure 12, are the result of an abrasive entering the
engine. Abrasives may be airborne, may have been
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.

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

reconditioning engine.

Litho in U.S.A.
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Fig. 13-Worn Oil Rings Which Cannot Provide
Oil Control

Rails of the oil ring are worn down to the oil drain
holes and the oil ring surface is worn flat, Figure 13.
This can only come from cylinder wall contact after
much use and possible entry of abrasives. Compres-
sion rings will also be worn thin.

Badly worn oil rings will have:
1. Extralarge gap.
2. Low tension.

Inspecting Piston

RING GROOVE
CLEANER

Fig. 14-Cleaning Ring Grooves

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

Do not use a caustic cleaning solution or a wire
N -
brush to clean pistons.
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Be sure the oil ring holes are clean.

Clean carbon from piston ring grooves with a ring
groove cleaner, Figure 14. If cleaning tool is not
available, break an old ring and use it to clean
grooves.

s

Fig. 15-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, Figure 15. Refer to
“Specifications,” page 35-18, 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 35-8. Replace faulty
pistons.

Litho in U.S.A.

‘PISTON
PIN

M 5683

Fig. 16-Measuring Piston Pin and Piston

Measure piston pin-to-piston clearance with a mi-
crometer, Figure 16. Ream out piston and rod and
install oversize piston pins when necessary. See
“Specifications,” page 35-18. Oversize piston pins
are availabie for service.

M 5684

Fig. 17-Measuring Piston

Check the piston-to-cylinder bore clearance by
measuring the piston and bore diameters, Figures 17
and 24.

Measure the outside diameter of the piston with a
micrometer at the centerline of the piston pin bore
and at 80° to the pin bore axis.

If piston-to-cylinder bore clearance is more than
0.013 inch, rebore cylinder if piston is within toler-
ance. Install oversize piston and rings. See "Specifi-
cations,” page 35-18.

Oversize pistons and rings are available in 0.010
inch and 0.020 inch sizes for service.

See page 35-11 for deglazing and reboring infor-
mation.
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Analyzing Piston Wear

Fig. 18-Piston Top Land Burning Caused by Detonation Fig. 19-Hole Burned in Piston Caused by Pre-Ignition

Detonation is a form of abnormal combustion caus- Pre-ignition is the igniting of the fuel-air mixture
ing excessive temperature and pressure in the com- prior to the regular ignition spark. Pre-ignition caus-
bustion chamber, Figure 18. Commonly called carbon es severe internal shock resulitng in pings, vibration,
knock, spark knock or timing knock, detonation oc- detonation and power loss. Severe damage to piston,
curs as compressed air-fuel mixture ignites sponta- rings and valves results from pre-ignition, Figure 19.

neously to interrupt the normal ignition flame front.
When nation i , \ )
N _deto atfon Is detected, check and correct the check and correct the following possible causes:
following possible causes: , . .
. 1. Internal carbon deposits which remain
1. Lean fuel mixtures. .

incandescent.
2. Low octane fuels. 2. Incorrect spark plug (high heat range)
3. Over-advanced ignition timing. ' ' patx B 19 *19 3

4. Engine lugging 3. Broken ceramic in spark plug.
. . in
5. Build-up of carbon deposits on piston 4. Sharp edges on valves or elsewhere i

) . . the combustion chamber.
and cylinder head causing excessive
compression.
. Wrong cylinder head or milling of head
increasing compression ratio.

When pre-ignition is suspected and detected,

»

Litho in' U.S.A.
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Ms576.

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

Check rod and piston atignment when a piston
shows a diagonal wear pattern extending across the
skirt of the piston, Figure 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:
1. Rapid piston wear.
2. Uneven piston wear.
3. Excessive oil consumption.

Litho in U.S.A.
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Fig. 21-Piston Damage Caused by Piston Pin Retaining Ring
Coming Loose

In Figure 21 a piece of the retaining ring found its
way into the oil ring.

Pin retaining rings loosen or break due to:
Rod misalignment.

Excessive crankshaft end play.
Crankshaft journal taper.

Weak pin retaining rings.

5. Pinretaining rings incorrectly installed.

LN

Inertia can cause a retaining ring or loose object
inside the piston pin to beat out the piston and cylin-
der in the pin boss area. Damage to both the piston
and cylinder occurs.
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Inspecting Crankshaft

o de87

Fig. 22-Measuring Crankshaft Journal

Wipe crankshaft dry and check general condition.
Clean up threads on end of shaft if necessary. If
crankshaft journal indicates wear beyond specified
limits or if journal is scored, replace crankshaft, Fig-
ure 22. Replacement crankshafts have crankshaft
gear, journal, and bearings assembled to crankshatft.
New bearing cups are also provided and should be
used when installing a new crankshaft assembly.

Analyzing Connecting Rod And Cap Wear

Check rod and cap for signs of bending, cracking
or unusual wear patterns.

Lack of lubrication or improper lubrication can
cause the connecting rod and cap to seize to the
crankshaft and may even cause rod particles to be-
come embedded 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
breakage before rebuilding engine.

Litho in U.S.A.

Fig. 23-Crankshatft, Rod and Cap

Crankshaft and connecting rod damage can resuit
from:
1. Engine run low on oil or without oil.
2. Oil slinger broken off bearing cap.
3. Oil hole in connecting rod plugged with
sludge.
4. Oil not changed regularly.
5. Bearing cap installied incorrectly.

Note especially the condition of the rod and cap
bearing area, Figure 23. 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 is
important. NOTE: New rods and caps are available
only as a matched set for service. If either is dam-
aged, both must be replaced.

Measure fit of rod and cap to crankshaft journal.
Also measure fit of piston pin in piston and rod. See
“Specifications,” page 35-18.
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Inspecting and Repairing Block

After throughly 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 per cent kerosene and 75 per cent 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.

M 6830

Fig. 24-Measuring Cylinder Bore

Use a telescoping gauge and micrometer to mea-
sure bore in two places at top and bottom of ring
travel area, Figure 24. Out-of-round dimension is the
difference between dimensions A and B. Cylinder wali
taper is the difference between dimension A at the
top and dimension A at the bottom of cylinder bore.
See “Specifications,” page 35-18, for wear tolerance.

Deglazing Cylinder Bore

Deglazing is not intended to remcve any apprecia-
ble amount of metal from the bore, but rather to clean
up and provide the proper surface. A proper bore sur-
face feels smooth, but has a cross-hatch pattern of
micro-scratches which can be seen. This finish will
allow the new rings to conform to the cylinder bore.
This finish also retains a small film of oil to provide
ring lubrication for the ring surface and prevents scor-

ing.
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3

e
008
5

DEGLAZING
HONE PATTERN

M 5686 !

Fig. 25-Deglazing Cylinder Bore

Use a deglazing tool to break glaze, Figure 25. Fol-
low manufacturer’'s 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 35-7,
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 35-19.

Honing to 0.010-inch oversize to accommodate
oversize piston and rings can also be done with a
coarse stone in the deglazing tool, Figure 25, and re-
finishing with finer grit stones. IMPORTANT: If block
is jigged in a drill press for honing, be sure honing tool
and block are in true alignment.

Inspecting Camshaft

Check camshaft for broken or cracked gear teeth.
Check operation of EZEE-start assembly making sure
all parts are intact and operate freely. Check condi-
tion of flywheel spring. If camshaft needs attention,
see Group 40 for camshaft and governor service.
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“Inspecting Main Bearings

Main bearings turn in an oil mist and are normally
durable. Check for unusual signs of wear such as
race turning with bearing or bearing deflection
caused by excessive engine lugging. Refer to “Bear-
ing Analysis” below.

Analizing Bearing Wear

The cause of bearing failure must be identified and
understood in order to apply the proper corrective
measures.

‘M 6176

Fig. 26-Pitting and Longitudinal Crack

The longitudinal crack and pitting in the bearing
cup in Figure 26 was caused by improper fit of the
cup in its housing. The cup did not turn, but there was
a hollow, worn spot in the housing underneath the
damaged areas, which caused the cup to flex and
become damaged as shown.
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Fig. 27-Chipped Rollers

Chipping of roller bearings, Figure 27, is caused
by improper crankshaft end play adjustment.

Refer to pages 15-12 and 15-13 of this section for
an analysis of other bearing failures.
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INSTALLATION

Installing Crankshaft

Fig. 28-Bearing Retainer Assembly

Bolt bearing retainer and cup (thin edge inward) to
engine block, Figure 28. Tighten cap screws only fin-
ger tight because this is only a temporary installation.
Place engine on its side on blocks high enough to al-
low tapered end of crankshaft to extend freely when
crankshaft is installed in block.

Fig. 29-Installing Crankshaft

Install crankshaft with tapered end down in cylin-
der block, Figure 29.
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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 pin
bore. A properly fitted piston pin can be pressed into
position with hand pressure. Install retaining ring in
each end of piston pin bore, making sure that rings
are securely seated in retainer grooves in piston.

Use a rod aligner to check rod and piston align-
ment. Follow manufacturer’s recommendations for
checking and correcting alignment.

Checking Piston Ring End Gap

PISTON
RING

Fig. 30-Checking Ring End Gap

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

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 ap-
proximately the center of piston ring travel. Ring gap
should be in the .010 to .020 inch range.

Measure the ring end gap by inserting a feeler
gauge between the ends of the ring, Figure 30. See
“Specifications,” page 35-18, for correct ring end
gap.

Minor increase in gap clearance can be made by

filing the ends of the ring but this must be done accur-
ately on equipment made for this purpose.

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

\\\\\\\

~—INSIDE CHAMFER
TO PISTON TOP

A\

~—__ UNDER
CUT DOWN

A

EXPANDER LOCATED
EITHER BEHIND THE
SECOND COMPRESSION
RING

OR

BEHIND THE OIL
CONTROL RING

/

M 8180

Fig. 31-Piston Ring Assembly

M 5679 ' g

Fig. 32-Installing Rings on Piston

After checking ring side ciearance and end gap,
use ring expander, Figure 32, to position rings exactly
as shown in Figure 31. Notice the ring expander: The
narrow expander is used behind the second compres-
sion ring and the wide expander is used behind the oil
ring. The standard ring set has the narrow expander
behind the second compression ring as shown, Fig-
ure 31. The 0.010 and 0.020-inch oversize ring sets
have the wide expander behind the oil ring as shown,
Figure 31. When installing the rings, note the marks
on the first and second ring indicating the top of the
ring. If ring set differs from original, follow instruc-
tions packed with rings.
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Stagger the piston ring gaps by moving each ring
until the gaps are out of alignment as much as possi-
ble to prevent compression loss.

Remember correct ring installation will assure full
power.

Installing Connecting Rod and Piston

Fig. 33-Installing Piston Assembly in Cylinder Block

Clean new connecting rod bearing surfaces with a
clean cloth. New rods are coated with lead which will
slightly oxidize in storage. It is important that this oxi-
dation be removed before installation.

Coat piston, rod bearing surface and ring gener-
ously with light oil and insert complete assembly into
cylinder bore using ring compressor, Figure 33.

NOTE: Be sure match marks on connecting rod
and rod cap are aligned and face out of the cylinder
toward the PTO end of crankshatft.
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Attaching Rod To Crankshaft

TORQU
WRENCH
M 6182 ;

Fig. 34-Torquing Connecting Rod Lock Nuts

IMPORTANT: Install new lock nuts on connecting
rod bolts.

Refer to ““‘Specifications,” page 35-18, for connect-
ing rod lock nut torque and torque nuts accordingly,
Figure 34.

IMPORTANT: Use a thin wall socket to tighten
connecting rod lock nuts. Using the wrong tools to
tighten cap will cause misalignment of bearing cap
and bearing damage.

After initial torque, use a drift and a hammer and
strike the rod bearing cap above each lock nut. This
will seat the cap releasing some torque on the lock
nuts. Retorque lock nuts to specifications.

Installing Tappets and Camshaft

Install lifters in guides. It is good practice to place
lifter in same guide from which it was removed.

Install camshaft. Match chamfered gear tooth on
crankshaft gear with mark on camshatft gear, Figure
35. Install governor spool on governor gear shaft.
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CAMSHAFT GEAR
TIMING MARK ;
GOVERNOR:
spooL

CHAMFERE.
H

Fig. 35-Timing Marks on Crankshaft and Camshaft

Installing Cylinder Cover

GOVERNOR]
ROD

Fig. 36-Installing Cylinder Cover

Apply oil to crankshaft and camshaft bearings. In-
stall new cylinder cover gasket on cylinder block. Use
dowels in cylinder block to keep gasket positioned.
Turn governor rod clockwise (facing end of shaft) and
install cylinder cover, Figure 36. Refer to “Torque
Chart,” in Section 10 for cylinder cover bolt torque
and tighten bolts accordingly.
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Checking Crankshaft End Clearance

CRANKSHAFT

“RETAINER
TSCREWS

Fig. 37-Seating PTO Bearing

Invert engine, Figure 37.

Turn the crankshaft until the piston is at T.D.C.
Tighten bearing retainer screws lightly and tap the
flywheel end of the crankshaft lightly with a mallet to
seat bearing.

Fig. 38-Checking Gap Between Cylinder Block and
Retainer

Remove three screws from bearing retainer. insert
a feeler gauge between the bearing retainer and
machined surface of cylinder block, Figure 38, and
record the reading. If space does not exist between
the retainer and the machined gasket surface to allow
insertion of the feeler gauge, use a 0.010-inch steel
spacer. Place steel spacer between bearing cup and
inside surface of the retainer. More than one may be
used if required. '

After determining the gap between the retainer and
the machined surface on the cylinder block, deter-
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mine the shim thickness as follows to obtain the re-
quired 0.002-0.003-inch crankshaft end play.

Example only

0.003-inch clearance between retainer and
cylinder

+0.003-inch required end play, equals

0.006-inch shim thickness required.

4+0.003-inch add half of shim thickness required
to compensate for gasket
compression, equals

0.009-inch use shim gaskets that total this

amount. In this case, using two 0.004
to 0.005-inch thick gaskets would
allow correct crankshaft end play.

The shim gasket part numbers and thicknesses
are:

John

Deere Tecumseh
Part No. Part No. Thickness
M 42183 31970 0.003-in./0.004-in.
M 42194 31971 0.004-in./0.005-in.
M 42195 31972 0.005-in./0.007-in.

Q
(@) SURFACE "B"

SURFACE "A"
-

M 6629

Fig. 39-Surfaces To Be Sealed

With retainer and gaskets(s) positioned as shown
in Figure 39, apply a thin coating of non-hardening
Permatex No. 3 or John Deere PT502 Sealant tc bear-
ing retainer at surface "A.” Place shim gasket or
gaskets onto bearing retainer and apply thin coating
of the same sealant to surface “B" of top shim gas-
ket.

" IMPORTANT: Sealant must be placed on gasket,
not on cylinder block.

Secure bearing retainer with three cap screws with
lock washers. Refer to “‘Specifications,” page 35-18,
for correct torque and torque screws accordingly.
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Installing Seals

ROLLER CRANKSHAFT
BEARINGS
SEAL
b
SEAL i [D
e
P "_}L -/

TOfOL I /
L £

M 6187

Fig. 40-installing Seals

Install oil seal with lip facing inward. Use oil seal
sleeve tool to prevent seal damage. Tap seal in place
with a piece of tubing. Seal must be square in seal
bore and pressed in to a distance of flush or 0.025
inch beyond flush of cylinder cover and bearing re-
tainer exterior, Figure 40. install biower housing baf-
fle. See “Torque Chart” in Section 10 and tighten baf-
fle bolts accordingly.

Installing Flywheel

TORQUE
WRENCH.

M 6188
Fig. 41-Torquing Flywheel Nut
Place key in crankshaft keyway. Instail flywheel
washer and nut. Use flywheel tool to hold flywheel

from rotating while torquing nut, Figure 41. Torque
nut to 53 ft. Ibs.
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Installing External Components

. .5/16 x 3/8 INCH
CAP SCREMW

Fig. 42-Engine Assembled

Install ignition trigger module and set air gap to
0.006 to 0.010 inch. Refer to Section 40 for specifica-
tions. Connect module feed wire and install blower
housing, cylinder baffle, and starter.

Install inner and outer grass screens, carburetor
and remaining external components, Figure 42.

Refer to Group 40 of this section for carburetor and
governor assembly and adjustment.

Note position of 5/16 x 3/8-inch cap screw.
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Item

Crankshaft journal size
Piston pin diameter

Piston diameter

Cylinder bore

Connecting rod large end
Width compression ring groove
Width oil ring groove

Side clearance ring groove
Top piston land clearance
Piston skirt clearance

Top piston land clearnace

Ring end gap

Torque For Hardware

Location

Connecting rod lock nuts
Bearing retainer
Flywheel nut

Miscellaneous hardware
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SPECIFICATIONS
HH100 Tecumseh Engine

New Part Dimension

1.3750 to 1.3755 inches

0.6873 to 0.6875 inch
3.304 to 3.305 inches
3.3120 to 3.3130 in-ches
.... 10 1.3760 inches
0.0950 to 0.0960 inch
0.1880 to 0.1900 inch
0.0020 to 0.0035 inch
0.0305 to 0.0335 inch
0.006 to 0.008 inch
0.0305 to 0.0335 inch

0.010 to 0.020 inch

Item

Torque

86 to 110 in-ibs Crankshaft end clearance

6510 110 in-lbs Piston skirt clearance
53 ft-lbs Piston ring end gap

Refer to “Torque
Chart,” Section 10

Wear Tolerance

0.001 to 0.003 inch

0.003 to 0.008 inch taper

0.001 to 0.003 inch

Table of Engine Clearances

Clearance

0.002 to 0.003 inch
0.006 to 0.008 inch

0.010 to 0.020 inch
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SPECIAL TOOLS

Name Part No. Use

Flywheel Puller
Flywheel Tool

Piston Ring Expander

Oil Seal Sleeve

Micrometer, 1-inch
Micrometer, 2-inch
Micrometer, 4-inch

Inside Telescoping Gauge,
5/16-6-inch

Feeler Gauge
Cylinder Hone
Ring Groove Cleaner

Fine Stone for AMMCO 500 Cyi-
inder 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
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Tecumseh No. 25183
Tecumseh No. 21637

Tecumseh No. 670117

Tecumseh No. 670196
Starrett 230RL
Starrett 2RL

Starrett 436XRL

Starrett S579H

OTC 860A
AMMCO 500
OTC 846

AMMCO 621

AMMCO 3833

AMMCO 620

AMMCO 619

KD850
KD 850-B-1

AMMCO Model 2100

To remove flywheel
To hold flywheel stationary

To remove and install new rings
on piston

To protect seal during installation
Check piston pin diameter

Check crankshaft jOL'Jrnal diameter
Check piston diameter

Check Cylinder bore

Check end clearances
Deglazing and boring engine block
Ciean piston grooves

Finish cut

Finish and deglazing cut

Semi-finish cut

For roughing cylinder (primary
cut)

Tighten piston ring compressor

To compress piston rings

To remove ridge at top of cyl-
inder bore



20 Engine Tractors, 110 and 112 (Serial No. 100,001- )
35-20 Piston, Crankshaft and Flywheel - Tecumseh SM-2088-(Nov-69)

Litho in U.S.A.



Tractors, 110 and 112 (Serial No. 100,001- ) Engine 20
SM-2088-(Nov-69) Camshatft, Tappets and Governor - Tecumseh 40-1

Group 40

CAMSHAFT, TAPPETS AND GOVERNOR
TECUMSEH ENGINE FOR 112 TRACTOR

- GENERAL INFORMATION

LINKAGE TO «
CARBURETOR,

GOVERNOR
ARM

GOVERNOR
GEAR

CAMSHAFT

Mased

Fig. 1-Assembled View of Camshaft, Tappets and Governor

The camshaft-driven governor maintains constant The insta-Matic EZEE-Start Compression Release
engine speed under varying loads and serves as atop  Camshaft is explained in detail on the next page.
speed limiting device. :

Litho in U.S.A.
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mersy

Fig. 2-Insta-Matic EZEE-Start Camshaft

The Tecumseh HH100 Engine used in the 112
Tractor features the Insta-Matic EZEE-Start Cam-
shaft, Figures 2 and 3.

All short blocks are equipped with EZEE-Start
Camshafts.

The EZEE-Start mechanism consists of a sliding
pin located in a hole drilled through the camshaft near
the exhaust cam lobe. When the engine is not operat-
ing, this pin protrudes above the cam lobe against the
exhaust valve lifter to hold the valve slightly open.
After the engine starts, a centrifugally-activated yoke
retracts the pin so that it no longer raises the exhaust
valve lifter. Thus, full compression and full power are
instantly re-established through all rpm ranges.

The mechanical device holds the exhaust valve
open momentarily while the piston is on the compres-
sion stroke. Therefore, much less effort is needed to
spin the engine at the required rpm for starting. This
feature is especially valuable to ease cold weather
starting.

g‘;f:G G@

M 6194

Fig. 3-EZEE-Start Operation
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M 9831

1-Governor Spring

2-Spring Plate

3-3/16” x 1/2” Machine Screw
4-3/16" x 7/8” Machine Screw
5-Internal Tooth Washer

6-Governor Arm

7-Clamp

8-Link

9-Retaining Ring
10-Hex. Nut
11-Rod Spacer
12-Governor Rod
13-Governor Spool
14-Retaining Ring
15-Governor Gear
16-Governor Shaft
17-Valve Lifter (2 used)
18-Cam Yoke
19-Spring
20-Yoke Rivet (3 used)
21-Compression Release Camshaft Assembly
22-Cylinder Cover

Fig. 4-Exploded View of Camshaft and Governor
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REPAIR

Removing Camshaft and Tappets

CHAMFERED GOVERNOR
TOQTH

{ CAMSHAFT GEAR
TIMING MARK

A

Fig. 5-Engine with Components Removed for
Camshatft Servicing

Remove engine and all component parts (excluding
connecting rod and piston assembly and crankshaft),
Figure 5. Refer to Groups 30 and 35 for detailed dis-
assembly.

Turn the crankshaft until the piston is at T.D.C.
Remove governor spool, camshaft and tappets. Mark
tappets “EX” and “IN” so they will be installed in
same guide during reassembily.

Removing Governor Gear

Fig. 6-Removing Retaining Ring and Governor Gear
Assembly

Remove the retaining ring and the governor gear
assembly, Figure 6.
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Removing Governor Rod

Fig. 7-Governor Rod

Loosen governor arm clamp screw and remove
governor arm assembly. Remove paint from governor
rod. Remove retaining ring and governor rod with
lever, Figure 7.

Inspecting Camshaft

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

WEIGHTS

Fig. 8-Camshaft Assembly

Check camshaft for cracked, worn or broken gear
teeth.

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

Check camshaft bearings and lobes with a mi-
crometer. Refer to “Specifications,” page 40-7, for
tolerances.
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Inspecting Governor Gear

WETGHTS

Me199

Fig. 9-Governor Gear Assembly

The governor gear assembly will not normally show
much wear. Be sure weights operate freely and that
gears and teeth are in good condition. Replace gover-
nor gear assembly if necessary.

Check hole in closed end of spool, Figure 9. The
hole is for lubrication and must be kept open and
clean.

Inspecting Governor Rod

M 6201

Fig. 10-Governor Rod Assembly

The governor rod assembly is replaceable. If rod
shows wear or damage, replace rod.

Check lever on governor rod. Lever must be tight
on governor rod for accurate governor control of en-
gine. Replace assembly if wear is noticeable.
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Inspecting Governor Shaft

The governor shaft is replaceable. If shaft shows
excessive wear or damage, replace shaft.

Remove the governor shaft by threading the shaft
with a 1/4-28 die. Place a spacer or number of wash-
ers on the shaft and turn on a nut. By tightening the
nut against the washers, the shaft will be puiled from
the cylinder block.

INSTALLATION

Installing Governor Shaft

Fig. 11-Installing Governor Shaft

Position the governor gear shaft over the opening in
the cylinder block and tap lightly with a hammer to
start shaft. Place block on press bed and press shaft
into the cylinder block until 1 inch of the shaft pro-
trudes from the machined surface to the top of the
governor shaft, Figure 11.
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Installing Governor Gear and Spool

Fig. 12-Installing Governor Gear Assembly

Install governor gear assembly on governor shaft
and install retaining ring, Figure 12.

GOVERNOR
SPOOL

CAMSHAFT GEAR
§ TIMING MARK

CHAMFERED
TOOTH

Fig. 13-Governor Spool

Oil governor gear shaft and place governor spool
on shaft, Figure 13. NOTE: Hole in end of spool must
be opened and spool must operate freely on governor
shaft.
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Installing Tappets and Camshaft

CHAMFERED gggSSNOR
TOQTH

{ CAMSHAFT GEAR
TIMING MARK

Fig. 14-Valve Timing

Install tappets in the same guides from which they
were removed during disassembly. Install camshaft,
matching chamfered tooth on crankshaft gear with
mark and hobbing hole on camshaft gear, Figure 14.

Installing Governor Rod and Arm

SPACER ¢

ARM: RETAINING
RING

CLAMP

56 SPRING PLATE

Fig. 15-Installing Governor Rod
install spacer on governor rod. Oil governor rod

and install rod in cylinder cover. Secure rod with re-
taining ring, Figure 15.

Assemble arm, clamp and spring plate, Figure 16.
Slide assembly on governor rod as far as undercut
permits. Tighten clamp screw firmly.

Refer to Group 35 and reassemble the engine.
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Installing Governor Linkage

THROTTLE
PLATE
LEVER

GOVERNOR
SPRING

Fig. 16-Connecting Governor Lever

Connect governor spring to spring plate as shown
in Figure 16.

Loosen arm screw slightly and apply pressure to
arm as shown to fully open carburetor throttle plate.
Hold arm in this position and tighten screw.
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ADJUSTMENT

Adjusting Governor Stop Screw

TACHOMETER I8

Fig. 17-Governor Stop Screw and Lock Nut

Before attaching the throttle cable and conduit set
the engine for maximum rpm. Set the high speed
{3700-3800 rpm) with the engine running as follows:

Loosen lock nut on governor stop screw. Move top
of control lever forward to the right (facing front of
engine), untii lower end strikes the stop screw, Figure
17. Turn stop screw in (clockwise) to decrease maxi-
mum rpm. Turn stop screw out (counterclockwise) to
increase maximum rpm. IMPORTANT: Tachometer
should not exceed 3600 rpm. Be sure all drives are
disengaged when setting engine speed. When adjust-
ment is obtained, tighten lock nut on governor stop
screw.

Adjusting Cabie and Conduit

GOVERNOR
LEVER

THROTTLE
{casce

Fig. 18-Positioning Conduit

Insert throttle cable end in governor lever and
place under conduit clamp as shown in Figure 18.
Move throttle lever on dash to fully raised position,
then move governor lever until lower end of lever
strikes stop screw. Tighten conduit clamp firmly.

IMPORTANT: After the engine is assembled and
installed in the tractor, follow the engine tune-up pro-
cedure given in Section 10.

SPECIFICATIONS

HH100 Tecumseh Engine

Item

Cam lobe diameter (nose to heel)
Camshaft bearing diameter

Litho in U.S.A.

0.803 to 0.806-inch
0.6235 to 0.6240-inch

Wear Tolerance

.0.002 inch
0.002 inch

New Part Dimension



20 Engine Tractors, 110 and 112 (Serial No. 100,001~ )
-40-8 Camshaft, Tappets and Governor - Tecumseh SM-2088-(Nov-69)

Litho in U.S.A.



GROUP 5 - GENERAL INFORMATION

Principle of Operation ... .........
Diagnosing Malfunctions .........

GROUP 10 - CARBURETOR

Kohler engines

General Information . ............
Repair ........... .. ... .. ......
Disassembling Carburetor ......
Cleaning Carburetor ...........
Inspecting Carburetor . .. .. ... ..
Assembly . ........ .. .. ..., ..
{nstalling Float Valve ..........
Installing Float and Fioat Shaft . . .
Instaliation ....................
Adjustment ....... .. ... .... . ....
Specifications . ............. .. ..

Tecumseh engine

General Information ........... ..
Repair ......... ... ... ... ... .....
Disassembling Carburetor ... ...
Removing Main Nozzle ... ... ...
Cleaning Carburetor . ..........
Inspecting Carburetor . . ... ... ..

Lithoin U.S.A.

Section 30
FUEL SYSTEM

Group 5
GENERAL INFORMATION

TABLE OF CONTENTS

Assembly ......... ... ... . . .
Installing Main Nozzle .............
Installing Throttle Assembly .. .......
Installing Choke Assembly . .........

Installing Float Valve Seat and Valve

Assembly ... ... ... .. L.
Installing Float Spring and Float Pin . . .
Adjusting Float . ..................

Installing Gaskets, Fuel Bow! and

Retaining Nut ............... ...
Installing Mixture Needles ..........
Installation ............. ... ..., ....
Adjustment . ... ... ... L L
Specifications . ............. ... .....

GROUP 15 - AIR CLEANER
General Information .............. ...
Service .. ... .

AND GAS TANK

Sediment Bowl................ .
Fuel Strainer........... .. ... .. .....
Gas Tank................. e

GROUP 25 - FUEL PUMP
General information. ... ..............
Repair........ .. ... . . . . ..
SpecialTools. . ......................

GROUP 20 - SEDIMENT BOWL, FUEL STRAINER



30 Fuel System Tractors, 110 and 112 (Serial No. 100,001- );
5-2 General Information SM-2088-(Nov-69)

PRINCIPLE OF OPERATION

FUEL
INTAKE

AIR .
INTAKE STRAINER
—
FUEL PUMP
(Kohler K241AS
Engine Only)
M 8489
Fig. 1-Fuel System for 110 and 112 Tractors (Serial No. 100,000- )
Gasoline flows from the gas tank through a shut-off Both Kohler and Tecumseh engines us a constant-

valve to either a fuel strainer or sediment bowl where speed, constant-load, float-type carburetor to provide
it is filtered. Fuel flow is by gravity except on a 112  the fuel-air mixture necessary to operate the engine.
Tractor equipped with a Kohler K241AS engine which

has a fuel pump. All tractors use a replaceable paper-type element

to filter dirt and dust particles from the air.

Litho in U.S.A.
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DIAGNOSING MALFUNCTIONS

Carburetor

Hard engine starting Float setting incorrect.

Engine flooded. Air filter element restricted.

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

Also see “Diagnosing Malfunctions,” pages 5-10 of
Section 20, “Engines,” for other solutions to rough
engine idle.

High speed and idle mixture needles not proper-
ly adjusted.

Fuel inlet needle sticking to seat.

Choke cable loose in control swivel. Poor acceleration
Fuel shut-off valve closed. High §peed and idle mixture needles not proper-
ly adjusted.

Water, rust or stale fuel in gas tank. . .
9 Air filter element restricted.

Carburetor gummed.
s Throttle cable slipping in control swivel.

Air lock in fuel line.
ir lock in i Sticky fuel inlet needle.

Air filter element restricted.
1| Dirty or damaged high speed mixture needle.

Also see ‘‘Diagnosing Malfunctions,” page 5-9 of
Section 20, “Engines” for other solutions to hard en-
gine starting.

Dirt or paint on throttle return spring.

110 Tractors: Arm loose on governor cross
shaft.

Engine stalling 112 Tractors: Check condition of governor

High speed and idle mixture needles not proper- spool.

ly adjusted. Also see “Diagnosing Malfunctions,” page 5-10 of

Section 20, “Engines,” for other solutions to poor en-
gine acceleration.

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

Fuel line restricted. Engine surging

Fuel strainer plugged.
Air lock in fuel line.

Air filter element restricted.

High speed and idle mixture needles not proper-
ly adjusted.

Dirt or paint on throttle return spring.

Also see “Diagnosing Malfunctions,” page 5-10 of Fuel strainer plugged.

Section 20, “Engines” for other solutions to engine
stalling.

Too low on fuel.

Flooding or leaking carburetor

Rough idle Sticky fuel inlet needle.

High speed and idie mixture needles not proper-

ly adjusted. Float setting incorrect.

Float leaking.

Litho in U.S.A.
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Carburetor—Continued

Gas Drips From Carburetor
Loose fuel fitting.

Fuel line loose on fuel fitting.

112 Tractors: Bowl drain leaking.

Sediment Bowl

Gas Drips at Sediment Bowl
Loose shut-off valve.
Loose bowl nut.

Worn or damaged gasket.

No Fuel in Sediment Bowl
Shut-off valve closed.
Gas tank empty.

Filter screen clogged.

Litho in U.S.A.

Fuel Strainer

No Fuel Reaches Carburetor
Shut-off valve closed.
Gas tank empty.
In-line strainer clogged.

Gas Tank vent restricted.

Fuel Pump

112 Tractors with Kohler K241AS Engine
Fuel Pump Leaking

Tighten assembly screws.

Repair pump.
Fuel Pump Not Pumping

Repair or replace pump.
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Group 10
CARBURETOR

KOHLER ENGINES

GENERAL INFORMATION

IDLE STOP
SCREW.

HIGH SPEED
MIXTURE

NEEDLE

WELL

7 .
N ’

=

e 4

FLOAT:

NS SIS NN
'flllf’d'-..

M 5593

Fig. 1-Cutaway View of Carburetor

Fuel enters the bowl through a valve controlled by
the float,Figure 1. Air entering the carburetor is con-
trolled by the choke valve whenstarting. The air-fuel
mixture entering the engine is regulated by the throt-
tle valve which maintains uniform engine speed under
varying loads, as controlled by the governor.

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 richer air-fuel mixture.
The accelerating well, Figure 1, provides the extra
fuel.

The carburetor has two adjustirig needies (one for
high speed and the other for low or idle speeds, Fig-
ure 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 venturi when engine is idling or when
throttle valve is in the full closed position.

The idle stop screw controls the throttle setting for
correct idle position.
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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 gas-
kets whenever the carburetor is disassembled.

Disassembling Carburetor

Remove governor throttle rod from carburetor
throttle lever.

Remove carburetor from engine and remove air
cleaner base.

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

NOTE: 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 a carburetor cleaning solvent.

IMPORTANT: Never clean holes or passages with
small drill bits or wire, because a slight enlargement
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
immerse 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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Allow parts to remain in the solution from one to
two hours. Then remove and rinse with fresh cleaning
solvent. Dry 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 efficiency of
carburetor.

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

Inspecting Carburetor

Inspect float valve to be sure valve seat material or
other debris is not adhering to tapered surface of
valve. If any material appears on tapered surface,
replace float and valve seat assembly.

Inspect seat assembly for wear or other damage. if
valve seat is damaged in any way, replace valve seat
assembly and float valve.

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 float if it leaks. Repiace it.

Check float pin and replace if worn.

Inspect tapered ends of needles. If a ring has been
cut in the tapered surface of either because the nee-
dle has been turned too tightly against the seat, re-
place the needie.

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 re-
placed.

Inspect carburetor body casting and fuel bowl for
cracks or damaged seating surface. Examine thread-
ed holes for damaged threads.

Inspect jets for damaged or plugged holes. Re-
place if damaged.
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E&—14
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10-Bowl! Ring Gasket

M 7143

1-High Speed Mixture Needie

2-Spring 11-Bowl Gasket
3-Cap Screw 12-Float
4-Spring 13- Bowl
5-ldle Speed Screw 14-Bowl Screw Gasket
6-Gasket 15-Bowl Screw
7-1die Mixture Needle 16-Float Pin
8-Spring 17-Float Valve
9-Carburetor with Choke 18-Seat
and Throttle Valves 19-Gasket

20-Fuel Line Connector

Fig. 2-Exploded View of Carter Carburetor
Components

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

Inspect throttie and choke valves for bends, cracks
or other damage.
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ASSEMBLY

Install the carburetor repair kit whenever the car-
buretor is disassembled for service and parts show
wear.

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 (18, Fig. 2) into car-
buretor housing.

Insert valve (17, Fig. 2) with tapered end against
valve seat, Figure 3.

Installing Float and Float Shaft

Assemble float (12, Fig. 2), to carburetor housing
with fioat pin (16). Invert carburetor, Figure 4. With
float resting lightly on float valve, the distance be-
tween float and machined surface of carburetor body
should be 13/64 inch. To increase or decrease the
distance, bend lip on float. Dimension should be
made on free end of float (opposite valve seat), Fig-
ure 4.

NOTE: Be sure carburetor-to-bow! gasket (10) has
a perfect seat and forms a gas-tight seal.

Litho in U.S.A.

13/64"
DRILL
BIT

M 7145

Fig. 4-Adjusting Float

Position bow!l gasket (11), fuel bowl (13), bowl
screw gasket (14) and bowl screw (15). Tighten
screw firmly, Figure 2.

Install idie mixture needle (7), through spring (8)
and high speed mixture needle (1) through spring (2)
and into carburetor body, Figure 2.

IMPORTANT: Do not force needles too firmly
against seat because it will groove needle point and
cause carburetor malfunction.

INSTALLATION

H i\

Fig. 5-installing Carburetor Assembly on Cylinder
Block (K241AS Engine)

Place new gasket between carburetor flange and
cylinder block and bolt carburetor to cylinder block,
Figure 5.

Install throttle rod ball joint to throttle lever on
K241AS Engine, Figure 5.
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INSTALLATION—Continued

GOVERNOR
ARM

Fig. 6-Installing Carburetor Assembly (K181S Engine)

On K181S engines, connect governor linkage in
bottom hole of governor arm and in hole closest to
throttle shaft in throttle arm, Figure 6.

\TR CLEANER
ASKET
¢

Fig. 7-Completing Carburetor Installation

Attach fuel line and control cables to carburetor
and secure conduit clamps.

Place new gasket on carburetor body, Figure 7, 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. -
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ADJUSTMENT

IGH SPEED
TXTURE

Fig. 8-Carburetor Adjustments

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

1. Run engine until warm, then shut off. Turn high
speed mixture needle ciockwise until closed. Close
finger tight only. Then open one and one-half turns.

2. Turn idle mixture needle clockwise until closed.
Close finger tight only. Then open two complete turns.
Start engine and raise throttle lever on dash panel to
“fast” position.

3. 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.

4. Move throttie lever to “slow’ position and turn
idle mixture needle 1/8 turn each time, clockwise or
counterclockwise until engine idles smoothly.

5. Advance throttle lever quickly to check for uni-
form acceleration. if engine misses, gas-air mixture
is too lean. Turn high speed mixture needle counter-
clockwise until positive acceleration can be obtained.
If excess®*exhaust smoke is noticed, mixture is too
rich. Readjust idle mixture needle if necessary until
good balance is achieved and engine idles smoothly
between 1200-1700 rpm. The idle speed screw ad-
justs the speed at which the engine idles. This is fac-
tory adjusted and will not normally require adjust-
ment.
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SPECIFICATIONS

(Carter Carburetor for Kohler K181S and K241AS Engines)

Speeds
High speed (No load)

Idle speed (No load)
Float Setting
Distance between float and ma-

chined surface of carburetor body
(Carburetor inverted)

Litho in U.S.A.

3800 rpm

1200-1700 rpm

13/64-inch

Refer to carburetor adjustment, page
10-4.
Refer to carburetor adjustment, page
10-4.

Check and/or adjust whenever car-
buretor is disassembled for service,
page 10-3.
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TECUMSEH ENGINE

GENERAL INFORMATION

10LE ADJUSTING—» MAIN
gggmGAND !‘u_ SN NOZZLE

HIGH SPEED = L
NE(E;DLE B 21l

M 6074

Fig. 9-Cutaway View of Walbro Carburetor

Fuel enters the bowl! through a valve controlled by
the float, Figure 9. 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 under
varying loads, as controlled by the governor.

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 richer air-fuel mixture.
The secondary idle discharge provides the extra fuel.

The carburetor has two adjusting needles; one for
high speeds and one for low speeds, and an idle ad-
justing 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 venturi when engine is idling or when
throttie valve is in the fuli closed position.
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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 ali the parts in the repair kit when the
carburetor needs servicing. Always install new gas-
kets whenever the carburetor is disassembled even
though no other new parts are installed.

Disassembling Carburetor

Remove carburetor from engine and remove air
cleaner base and elbow.

Remove high speed and idle mixture needles.
Remove idle adjusting screw.

Remove fuel bowl retaining nut, fuel bowi, fuel bowl
gasket, float assembly, needle valve, spring and nee-
dle seat.

Remove screws holding throttle valve and remove
valve and throttle shaft with return spring from car-
buretor housing.

Remove choke valve and choke shaft.

Removing Main Nozzle

Fig. 10-Main Nozzle

Normally the main nozzle, Figure 10, should not be
removed. Remove the main nozzle only if the high
speed needle seat is damaged or because of exces-
sive dirt.
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Cleaning Carburetor
Clean all parts in a carburetor cleaning solvent.

IMPORTANT: Never clean holes or passages with
small drill bits or wire because a slight enlargement
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
immerse basket in a container of carburetor cleaning
solution.

Good carburetor cleaning solutions can be ob-
tained from most automotive jobbers. Agitating the
basket up and down in the solution will speed up ac-
tion of the solvent and aid in dissolving deposits in
small drilled passages.

Allow parts to remain in solution from one to two
hours. Then remove and rinse with fresh cleaning sol-
vent. Dry 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
of channels and affect operating efficiency of car-
buretor.

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

Inspecting Carburetor

Inspect tapered end of float valve for wear. If ta-
pered end of valve appears worn or damaged, re-
place float valve and valve seat assembly.

Inspect seat assembly for wear or other damage. If
valve seat is damaged in any way, replace valve seat
assembly and float valve.

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

Litho in U.S.A

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 float if it leaks. Replace it.

Check float shaft and replace if worn.

Inspect tapered ends of idle and high speed adjust-
ing needles. If a ring has been cut in the tapered sur-
face of either needle because it was turned too tightly
against the seat, replace the needie. Check condition
of O-ring on high speed mixture needle. Replace if
damaged.

The seat for the idle mixture needie is an integral
part of the carubretor body casting. Replace carbure-
tor body if seat is damaged.

The seat for the high speed mixture needle is part
of the main nozzle. When replacing the high speed
mixture needle, the main nozzle should also be re-
placed.

Inspect carburetor body casting and fuel bowl for
cracks or damaged seating surface. Examine thread-
ed holes for damaged threads. Check throttle and
choke shaft bearing areas in carburetor body for
wear. Replace if worn or damaged.

Inspect jets for damaged or plugged holes. Re-
place carburetor body if damage is present.

Check the condition of all springs. Replace worn or
damaged springs.

Check fuel bowl drain assembly. Replace internal
rubber seat if fuel bowl has been leaking.

Check fuel pickup passage. {t must be clean to
assure adequate fuel flow from the fuel bowl to the
metering systems.

Inspect throttie and choke shaft for excessive wear
or damage in the bearing area.
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1-Gasket (2 used)
2-Air Baffle
3-Throttle Shaft and Lever
4-Throttle Return Spring
5-Choke Stop Spring
6-Choke Shaft and Lever
7-Carburetor Body
8-Choke Shutter
9-Gasket

10-Seat Gasket

11-Float Valve and Seat

Assembly

12-Float

13-Float Spring

14-Float Pin

15-Machine Screw (4 used)

16-Main Nozzle

ASSEMBLY

17-Adjusting Needle Spring

18-Gasket

19-High Speed Adjusting
Needle Assembly

20-Gasket

21-Retainer

22-Bowl! Drain Spring

23-Bowl and Drain Assembly

24-Drain Stem Gasket

25-Drain Stem

26-ldle Adjusting Needle

27-1dle Adjusting Machine
screw

28-Adjusting Needle Spring
(2 used)

29-Throttle Shutter

Fig. 11-Exploded View of Walbro Carburetor Components
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Installing Main Nozzle

SERVICE

REPLACEMENT
MAIN NOZZLE

M a3

Fig. 12-Main Nozzie

Install service replacement main nozzle with un-
dercut in threaded area in carburetor body, Figure 12,
Never reuse the original main nozzle, should it have
been removed to clean carburetor or for any other
reason. This procedure must be followed to assure
delivery of fuel to the idle system.

Tighten nozzle firmly.

Installing Throttie Assembly

CTHROTTLE RETURN.
ASPRING i

. SHUTTER

Fig. 13-Installing Throttie Shaft and Shutter

Slip throttle return spring on shaft, Figure 13. Posi-
tion U-shaped end of spring on throttle shaft arm.
Wind opposite end of spring approximately 180 de-
grees and install throttle shaft (3, Fig. 11) in carbure-
tor body. Install throttle shutter with the lettering fac-
ing out when closed, Figure 13. install and tighten
retaining screws firmly. The throttle shaft should
move freely. If throttle shaft turns hard, loosen
screws and reposition throttle shutter.
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Install idle adjusting screw and spring, Figure 14.

Installing Choke Assembly

e e o IDLE ADJUSTING
‘SCREW AND !
SPRING . -

< FUEL i
 INLET

Fig. 14-installing Choke Shaft and Shutter

Install choke shaft, Figure 14. Turn choke shaft
lever to closed position. Install choke shutter with let-
tering facing out and notch in shutter facing toward
fuel inlet in closed position, Figure 14.

Installing Float Valve Seat and
Valve Assembly

Fig. 15-Installing Float Valve Seat and Float Valve

Use a new gasket and install float valve seat in car-
buretor body, Figure 15. Refer to ‘‘Specifications,”
page 10-12 and torque valve seat accordingly.

Assemble float valve clip to float as shown in Fig-
ure 15.
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Installing Float Spring and Float Pin

SPRII‘ = l/"

/

- M 84395

Fig. 16-Installing Float, Float Spring and Pin

Install the float, float spring and pin as shown in
Figure 16.

Adjusting Float

FLOAT

9/64" DIA. DRILL

M s456.

Fig. 17-Float Setting

Invert carburetor, Figure 17. With float resting on
float valve, the distance between the fioat and car-
buretor body should be 0.140 inch. Bend lip on float to
increase or decrease this dimension. Dimension
should be made on free end of float (opposite valve
seat). Figure 17 illustrates a 9/64-inch diameter drill
(0.140 inch) across the point of measurement.
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Installing Gaskets, Fuel Bowl and
Retaining Nut

BOWL
GASKET

BOWL
| FIBeR
WASHER

ow, NI
DRAIN

FIBER
WASHER

M 6083

Fig. 18-Installing Fuel Bow! Gaskets, Fuel Bowl!
and Retaining Nut

Install a new fuel bowl gasket, Figure 18. Stretch
gasket if necessary to fit seat. Install new fiber wash-
er between center of fuel bowl and carburetor body.

Place fuel bowl on carburetor body. Position fuel
bow! and drain to the right as shown in Figure 18. In-
stall fiber washer and fuel bowl! retaining nut (part of
high speed adjusting needle assembly).

Installing Mixture Needles

ﬁ\mu’—:

wrsass NEEDLE

Fig. 19-Installing Idle and High Speed
Mixture Needles

Place O-ring in undercut on high speed mixture
needle, Figure 19. Place spring on needie and install
needle in fuel bowl retaining nut.

Place spring on idle mixture needle and install nee-
dle in carburetor body, Figure 18.
Install and tighten fuel fitting, Figure 19.

IMPORTANT: Overtightening may crack the car-
buretor body.
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INSTALLATION

THROTTLE
LINK

THROTTLE |
CABLE

Fig. 20-Installing Carburetor Assembly on Cylinder
Block

Connect throttle link to governor lever and throttle
shaft lever. Position link ends as shown in Figure 20.

Install new gasket (1, Fig. 12) between air baffle
(2) and cylinder block whenever air baffle has been
removed. Install new gasket (1) between carburetor
and air baffle. Install carburetor and nuts. Tighten
nuts firmly.

Attach fuel line and choke cable to choke lever,
Figure 20.

Adju'st choke and secure conduit clamp, note posi-
tion of wire. Figure 20. Raise and lower control lever.
Readjust choke if necessary.

Use new gasket between carburetor body and air
cleaner base and install air cleaner assembly.
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ADJUSTMENT

NOTE: Make the following initial carburetor settings
to assure engine starting after assembly.

1. Turn idle mixture needle one and one-quarter
turn off seat.

2. Turn high speed mixture needie one and one-
half turn off seat.

3. Back off idle adjusting screw one turn after end
of screw contacts throttle lever.

IDLE SPEEDE
STREW g

Fig. 21-Carburetor Adjustments

NOTE: Idie adjustment and high speed adjustment
must be made at the same time because each affects
the other. Adjust as follows:

1. Run engine until warm, then shut engine off.
Turn high speed mixture needle clockwise until
closed. Close finger tight only. Then open 1-1/2 turns.

Litho in U.S.A.

2. Turn idle mixture needle clockwise until closed.
Close finger tight only. Then open 1-1/4 turns.

3. Start engine and raise throttle lever on dash
panel to “FAST" position. Allow engine to warm up.

4. Turn high speed mixture needle 1/8 turn each
time, clockwise or counterclockwise, until engine
runs smoothly at full throttle. Keep screw position
slightly on the rich side (open) when operating tractor
with power driven equipment such as the mower or
snow thrower.

5. Move throttle lever to “SLOW" position and turn
idle mixture needle 1/8 turn each time, clockwise or
counterclockwise, until engine idles smoothly.

6. Advance throttle lever quickly to check for uni-
form acceleration. If engine misses, gas-air mixture
is too lean. Turn high speed mixture needle counter-
clockwise until positive acceleration can be obtained.
If excess exhaust smoke is noticed, mixture is too
rich. Readjust idle mixture needle if necessary until
good balance is achieved and engine idles smoothly
between 1200 and 1700 rpm. The idle adjusting
screw adjust the speed at which the engine idles.
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SPECIFICATIONS

(Walbro Carburetor for Tecumseh HH100 Engine)

Speeds
High speed (No load) 3800 rpm Refer to carburetor adjustment,
page 10-11. Refer to governor
adjustment, page 40-7, Section 20.
Idie speed (No load) 1200-1700 rpm Refer to carburetor adjustment,
page 10-11. Refer to governor
adjustment, page 40-7, Section 20.
Float Setting Distance between 9/64-inch Check and/or adjust whenever
float and carburetor body carburetor is disassembled for
{Carburetor inverted) service, page 10-9.
Float Valve Seat Torque 40-50 in-lbs Refer to carburetor assembly,

page 10-9:
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GENERAL INFORMATION

POLY-FOAM BAND
THAT FITS OVER ELEMENT 5
(OPTIONAL EQUIP.) 4

M 3326

1—Wing Nut 7—Base
2—Copper Washer 8—Air Cleaner Gasket
3—Decal 9—Air Filter Element

10—Air Filter Cover
11—Polyurethane Pre-Cleaner
{Extra Equipment)

4—Machine Screw
5—Lock Washer
6—Plain Washer

Fig. 1-Exploded View of Air Cleaner Components

The air cleaner consists of the base mounted on
the carburetor, an air filter element and a cover that
fits over the filter element. The filter element is made
of treated paper with a soft sealing edge.

Care of the air cleaner is important since all the air
that enters the engine goes through the air filter ele-
ment. A clogged air filter element restricts air flow
and reduces engine efficiency. A damaged air filter
element allows dirt to enter the engine and causes
immediate damage to internal working parts.

SERVICE

The most damaging engine wear can be traced to
entry of dirt or dust through an improperly serviced air
filter element.
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Group 15
AIR CLEANER

Cleaning

Air Filter

The air filter element should be cleaned every 5
hours of operation.

Tap the filter lightly against a flat surface and brush
out dust.

Do not dip the filter into a liquid cleaner of any type.
Replace filter if bent, crushed or damaged. Replace if
extremely dirty. Under extremely dusty conditions,
repiace every 100 hours of operation. When in doubt,
replace filter. This is inexpensive insurance to protect
the engine.

IMPORTANT: Never run engine with air filter ele-
ment removed.

Wipe air cleaner base and inside of air cleaner
cover with a clean cloth dampened with water. Instali
air filter element making sure it seats around base.
Assemble cover and tighten wing nut on cover finger
tight, Figure 1.

IMPORTANT: On air cleaners having metal wing
nuts, be sure copper washer is in place next to wing
nut. (The washer is not necessary with nylon wing
nuts.)

Pre-Cleaner

A long-life, polyurethane-band pre-cleaner (11,
Fig. 1) is available as extra equipment for customers
operating in extremely dry and dirty conditions.

The pre-cleaner, which fits over the air filter ele-
ment inside the cover, should be washed occasionally
in water and squeezed dry. Never soak pre-cleaner in
oil.
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Fuel System 30
Sediment Bowl, Fuel Strainer and Gas Tank 20-1

Group 20

SEDIMENT BOWL, FUEL STRAINER, AND GAS TANK

SEDIMENT BOWL

M 5722

1-Needle Shut-Off Valve 6-Bowl

2-Base 7-Thumb Nut
3-Connector 8-Machine Screw
4-Screen 9-Nut

5-Gasket 10-Bait

Fig. 1-Exploded View of Sediment Bow/

The sediment bowl is easily cleaned by closing the
needle shut-off valve and loosening the thumb nut,
Figure 1, until the bowl can be removed.

IMPORTANT: Be sure engine has cooled before
cleaning sediment bowl.

Wash out sediment bowl and dry thoroughly when-
ever dirt particles are noted in the bowl. Advise cus-
tomer to use a clean gasoline container.

Replace the gasket whenever the sediment bowl is
removed-for cleaning.

With fuel shut-off valve still closed, remove gasket.
Remove screen by carefully prying it over the center
retainer. Clean screen thoroughly, making sure that
all screen holes are open.

IMPORTANT: After assembling sediment bowl and
screen, remove gas line at carburetor. Open shut-off
valve and fill sediment bowl. When gas begins to run
out, connect gas line.

This will allow air to escape and avoid possible air
lock in the fuel hose or carburetor.

Litho in U.S.A.

FUEL STRAINER

IN-LINE
STRAINER

GAS
TANK

HOSE TO
FUEL <~ CARBURETOR
SHUT-OFF

VALVE

M 7013

Fig. 2-In-Line Fuel Strainer

On Tractors, Serial Number 130,001 and above, the
sediment bowl is replaced by an in-line fuel strainer
which extends into the gas tank, Figure 2.

Shut off fuel by turning thumb screw on fuel shut-
off valve. Remove fuel line from carburetor, open fuel
shut-off valve, and drain gas tank.

Unscrew fuel shut-off valve and strainer assembly
from tank. Clean strainer with gasoline and com-
préssed air. Replace in tank. Fill tank with gasoline.
Open fuel shut-off valve and bleed fuel line. Attach
fuel line to carburetor.

GAS TANK

Clean gas tank, sediment bowl and fuel strainer
whenever gum deposits have been detected in the
gas tank or when dirty fuel has obviously been used.

CAUTION: Do not attempt to solder the gas tank
unless proper precautions are taken. Because of the
size of the tank (1.75 U.S. gal.) it may be more desir-
able to replace the tank rather than attempt to repair
it.
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Fuel System 30
Fuel Pump 25-1

GENERAL INFORMATION

COVER

ASSEMBLY
'SCREW

MOUNTING
FLANGE

, - PRIMER *
ACTUATING LEVER,
LEVER

M 3498

Fig. 1-Fuel Pump

The mechanical fuel pump operates off a cam on
the camshaft. The actuating lever rides on the cam
and transmits this mechanical action to the dia-
phragm within the pump body. The pump is equipped
with a primer lever on the lower body of pump.

Repair kits are available for reconditioning the
pump. These Kkits include the necessary gaskets,
seals, and check valve components.
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Group 25
FUEL PUMP

REPAIR

E/ASSEMBLY SCREW

&
PUMP COVER
Ve

VALVE GASKET

= PUMP VALVE

/
VALVE SPRING/EQ VALVE SPRING
S8

5

)

VALVE RETAINER g/

MATCH MARK

PUMP VALVE

VALVE PLATE SCREW

DIAPHRAGM
/

M 8499 MATCH MARK

Fig. 2-Exploded View of Fuel Pump

Remove fuel lines and mounting screws holding
pump to engine. Remove assembly screws and
cover. Turn cover over and remove valve plate screw
and washer.

Remove valve retainer, valves, valve springs and
valve gasket, noting their positions. Discard valve
springs, valves and valve gasket. See Figure 2.

Clean pump cover thoroughly with a safe solvent
and a fine wire brush.

Holding pump cover with diaphragm mounting sur-
face up, place a new valve gasket into cavity. Assem-
ble new valve springs and valves into their respective
cavities.

NOTE: Valve springs and valves are in opposite
relationship to each other. See Figure 2.

Install valve retainer and lock in position with valve
plate screw.
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REPAIR—Continued

To rebuild the lower, diaphragm section of the
pump, hold the pump body and press down on the di-
aphragm to compress diaphragm spring. Turn brack-
et 90 degrees to unhook and remove diaphragm.

Replace diaphragm by positioning, pressing, and
turning to allow diaphragm to be hooked into actuat-
ing lever.

Hold pump body. Attach cover to body with four
assembly screws. DO NOT TIGHTEN. With hand on
pump body only (not on cover), push the actuating
lever to the limit of its travel.

Hold it in this position while tightening the four as-
sembly screws. This is important to prevent stretch-
ing the diaphragm.

Mount fuel pump on engine, using the new mount-
ing gasket. Connect the fuel lines. Start engine and
check for gas leaks.

SPECIAL TOOLS

No. Name

OTC KC18 Hose Clamp Pliers

Litho in U.S.A.

Use

To remove fuel line hose clamps.
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PRINCIPLE OF OPERATION
ALTERNATOR
STATOR
REGULATOR
RECTIFIER )

<>
AMMETER %
CIRCUIT
BREAKER
BATTERY
IGNITION ——J_='
SWITCH * -
4 SOLENQID
TTSuITCH
IGNITION
NEUTRAL- BREAKER
START POINTS
WITCHES
3 CONDENSER
M 9834
Fig. 1-Electrical System, 110 and 112 Tractors (Serial No. 185,001~ )

The 110 and 112 Tractor electrical systems are
basically alike, Figure 1. Only minor differences exist
between the ignition systems of these tractors.

The chart below identifies the type of ignition sys-
tem used with the different engine models.

Engine Model Ignition

Kohler K181S

Tractor

110 Magneto Ignition

112  Kohler K241AS Battery-Coil Ignition

112 Tecumseh HH100  Solid-State Ignition
Serial No. (Breakerless)
(100,001-161,771)

112  Tecumseh HH100 Battery-Coil Ignition
Serial No.
(161,772- )

Litho in U.S.A.

Each of the three engines uses an electric starter
motor and solenoid starting system. Neutral-start
safety switches are wired in series between the igni-
tion switch and solenoid to prevent accidental start-
ing.

A 12-volt battery with a rectified AC charging sys-
tem powers each of the electrical systems. A voltage
regulator-rectifier is used to control the charging sys-
tem.

110 and 112 Tractors (Serial No. 185,001- )
feature a master 25 amp. circuit breaker, which pro-
tects the electrical system in case of a short circuit or
overload.

Wiring diagrams (Figures 2 through 7) are included
in the following pages to aid in understanding and
diagnosing electrical system malfunctions.
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WIRING DIAGRAM

110 and 112 Tractors Without Headlights
(Serial No. 100,001-130,000)

VOLTAGE
REGULATOR-
(-} RECTIFIER
AMMETER RED -
=
zl = IGNITION LEAD
= bl e
(+) = o
[7%) 2 e =
- = 1 =
§ : g
= 7\ )\
= AC
=~ ACCESSORY sTATOR
CONNECTOR CONNECTOR
3-WIRE
IGNITION
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PURPLE & YELLOW 4
QRANGE v A LT. GREEN
QRANGE Ak Q\\
RED & WHITE SPLICE
WHITE A ”b‘ WHITE
[an}
2| SOLENOID
BLACK
PURPLE & WHITE PURPLE
| STARTER
‘ I
BLACK =
(-)0H
000000
BLACK
M 8590 O(+) _:_
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12 VOLT BATTERY

Fig. 2-AM32174 Wiring Harness with AM30771
ignition Switch but Without Headlights and
Lighter, Tractors (Serial No. 100,001-130,000)
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WIRING DIAGRAM
110 and 112 Tractors With Headlights
(Serial No. 100,001-130,000)

AMMETER
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( RED REGULATOR-
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HJ ‘Tl
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12 VOLT BATTERY

Fig. 3-AM32174 Wiring Harness with AM30771
ignition Switch with Headlights and Lighter,
Tractors (Serial No. 100,001-130,000)
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WIRING DIAGRAM
110 Tractors - (Serial No. 130,001-185,000)
112 Tractors - Solid State Ignition (Serial No. 130,001-161,771)

AMMETER

(-) VOLTAGE
\\\ RED REGULATOR-
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X - ) Lfl
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(+) CIRCUIT = = IGNITION LEAD
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Fig. 4-Wiring Harness with
Headlights, and Lighter
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WIRING DIAGRAM
112 Tractors With Battery-Coil Ignition
(Serial No. 150,001-185,000)
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Fig. 5-Wiring Harness with
Headlights, and Lighter
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WIRING DIAGRAM
110 Tractors (Serial No. 185,001- )
Magneto Ignition
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Fig. 6;Wiring Harness with
Heédlights and Lighter
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WIRING DIAGRAM _
112 Tractors (Serial No. 185,001- )
Battery-Coil Ignition
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Fig. 7-Wiring Harness With
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TESTING

Instructions are provided in each group for testing
electrical components on and off the tractor. The
purpose of the tests is to isolate the cause of trouble
in the cranking, ignition or charging system.

Recommended test procedures for dealers having
their own test equipment are outlined in Groups 10,
15, 20, 25, and 30.

Test equipment of high quality is a must for ac-
curate diagnosis of electrical malfunctions. Always

follow the procedures outlined by the manufacturer
of the test equipment to supplement instructions con-
tained herein.

NOTE: Because there are many manufacturers of
test equipment, each with their own specific operat-
ing instructions, it is important to follow the manu-
facturer’s recommendations if the procedures in ¢his
manual should contradict those of the manufacturer.

DIAGNOSING MALFUNCTIONS

MQOTE: Three different types of ignition systems are used on the 110 and 112 Tractors. Use ONLY the
diagnostic procedures that apply to the particular system being tested. See page 5-2.

Engine

Engine is Hard to Start
Breaker points worn or out of adjustment.

Spark plug faulty.
Loose or corroded electrical connections.
Condenser or coil faulty.

Ignition module too far from flywheel projec-
tion pins. '

Set air gap at 0.006 to 0.010 inch.
Engine Misfires

Incorrect spark plug gap.

Defective or loose spark plug.

Incorrect spark plug.

Breaker points pitted or corroded.

Incorrect breaker point gap.

Loose wire in primary circuit.

Leaking or broken high tension wire.

Defective coil or condenser.

Defective ignition switch.

Litho in U.S.A.

Engine Backfires or Knocks
Cracked spark plug porcelain.

Ignition out of time.
Engine Pre-lgnition
Ignition out of time.
Spark plug electrodes burned.
Engine Loses Power
Breaker points worn or out of adjustment.
Spark plug faulty.
Condenser or coil faulty.

Engine Overheating
[gnition out of time.
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Starter

Starter Fails to Energize
Transmission control lever not in neutral or
PTO clutch is engaged.

Corroded or loose connections.
Broken or frayed insulation.
Defective solenoid.

Defective starter.

Weak or defective battery.
Corroded battery terminals.
Defective safety switches.
Poor battery ground.
Inoperative ignition switch.

Improperly seating brushes.
Install new brushes and spring kit.

High insulation between commutator segments.
Undercut to depth of 1/32 inch.

Shorted armature.
Repair or replace armature.

Shorted field. (Wire-Wound Fields)
Replace starter.
Starter Turns Slowly

Weak or defective battery.
Worn brushes or dirty commutator.

Armature binding
Adjust end play. Lubricate bushings lightly
with SAE 10 oil. Replace end caps if bushings
are badly worn.

Starter Spins Without Engaging
Drive pinion spline badly knicked or scored.
Replace Bendix drive assembly.

Drive pinion gear damaged.
Replace Bendix drive assembly.

Ring gear on flywheel has broken teeth.
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Starter Drawing Excessive Current

Broken or jammed starter drive.
Dirty or gummed armature.

Shorted or grounded armature.
Install new armature

Grounded field. (Wire-Wound Fields)
Replace starter if field is defective.

Worn armature shaft bushings.

Misaligned starting motor.
Use special mounting bolts and torque to
specification.

Misaligned armature shaft.
Check end cap bushing.

Loose field assemblies. (Wire-Wound Fieids)
Tighten fields.

Engine resistance.
Check engine for seized piston, or binding
rod, crankshaft, bearings or bushings.
Disengage clutch for cold weather starting.

Battery

Battery Uses Too Much Water

Rectifier-regulator charge rate too high.
Cracked or damaged battery case.

Spewing electrolyte through filler caps.

Battery Discharges Rapidly

Loose or corroded battery terminals and cable
ends.

Check charging rate.

Low electrolyte level.

Blown rectifier-regulator fuse.

Too many accessories functioning at once.
Low or no alternator output.

Loose connections or damaged wires.
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Battery Remains Low or Discharged
Electrolyte, moisture and dirt on case.

Moisture-logged battery decal.

Loose or corroded battery terminals and cable
ends.

Tractor not operated long enough to charge
battery.

Loose or damaged wires.
Defective ignition switch.

Defective battery.

Continuous loads in excess of alternator capacity.

Low or no alternator output.

Defective rectifier-regulator.

Blown rectifier-regulator fuse.
Battery Spewing

Battery overtilled.

Loose battery hold down bolts.
Battery Leaking

Cracked or damaged battery case.

Loose or damaged cell cover.
Ammeter

Ammeter Shows Discharging When Engine ldles
At low (idle) engine rpm battery voltage is
higher than alternator voltage. This condition
is normal.

Ammeter Shows Discharge Continually
Loose connections or damaged wires.

Lights

Lights Will Not Light
Circuit breaker defective.

Loose or damaged wires.
Poor ground.

Sealed beams burn out.
Install new sealed beam units. Instruct op-
erator to throttle down to idle speed before

shutting off engine. Shut off lights before
shutting off engine.
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Alternator

No Alternator Output
Loose connections or damaged wires.

Ground, open or short in stator.

Unsteady or Low Alternator Output
Loose connections or damaged wires.

Shorting of AC leads to regulator.
Separate AC leads and replace alternator,
if tests show it to be defective.

Excessive Alternator Output
Check rectifier-regulator. Replace if necessary.

Regulator

Regulator Heating Up
No battery in circuit for period of over 45
minutes.
If tractor must be operated without a battery,
disconnect plug from regulator.

Regulator or Fuse Burned Out
Polarity reversed through battery by battery
charger or jumper cables.
When using battery charger or jumper cables
be sure polarity is correct. As a precaution,
disconnect plug above regulator.

Cigarette Lighter

Cigarette Lighter Will Not Function
Loose or damaged lead.

Unit not properly grounded.
Circuit breaker tripped.

Headlight Circuit Breaker Trips When Cigarette
Lighter Element is Pushed in to Heat
Lighter fused through circuit breaker for
lights.
Disconnect lead and connect lead to unfused
hot iead.
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Group 10
CRANKING SYSTEM

PRINCIPLE OF OPERATION

IGNITION
CIRCUIT

START SWITCHES

1,
== STARTING
STARTER
SWITCH
EUTRAL< -—w
N A v v FLYWHEEL

Fig. 1-Cranking Circuit of Tractor

The cranking system consists of a 12-volt storage
battery, a key switch, two neutral-start safety switch-

es, a solenoid, and a compact starting motor, which’

engages and disengages with the engine ring gear
through a Bendix-type drive.

Battery

The storage battery is of the lead-acid variety. Lead
is used in the construction of the cell plates and a sul-
furic acid solution serves as the electrolyte.

Tractors are shipped from the factory with dry-
charged batteries. This means, the plates are
charged, but electrolyte must be added just before
using.

Litho in U.S.A.

The 12-volt battery has a hard rubber cése with six
individual cells. Each cell contains a specific number
of sets of negative and positive plates.

All plates of like charge are interconnected so that
the accumulative charges are present at the positive
and negative battery terminals.

As a battery discharges and the energy is not re-
plenished, the sulfuric acid is withdrawn from the
electrolyte and the lead sulfate deposits build up on
the plates. This causes the specific gravity of the
electrolyte to diminish. Charging the battery reverses
the chemical reaction, restoring the electrolyte to
original potential.

IMPORTANT: Avoid battery damage by charging at
the manufacturer’s recommended ampere-hour
charging rate.
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Key Switch

 ACCESSORIES

oo BATTERY

Fig.2-Key Switch

The key switch, Figure 2, is nothing more than a
flow divider which directs the flow of electricity from
the battery to the proper circuit.

In the case of the cranking circuit, when the switch
is in the “start” position, current is directed to flow
from the battery to the solenoid.

When the switch is returned to “run’ position fol-
lowing engine start, current is diverted from the sole-
noid and routed instead to the accessories and charg-
ing circuit.

IMPORTANT: Be sure that correct 5-prong key
switch is installed in tractors above Serial No.
130,000. Use of a battery-coil-type key switch in a
Solid State ignition system will damage ignition mod-
ule. AM31995 Key Switch (bronze colored case)
should be used in Solid State and magneto tractors.
AM32318 Key Switch (silver colored case) should be
used in all battery-coil ignition tractors.
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Fig. 3-Solenoid Components

The solenoid, Figure 3, is an electric switch, com-
posed of an electromagnet and spring-loaded plung-
er.

One contact point of the solenoid is connected di-
rectly to the positive terminal of the battery. The sole-
noid case is grounded to the frame, as is the negative
post of the battery. The second large contact point is
connected to the starter.

When the ignition switch is turned to the ‘“start”
position, current from the switch flows to the solenoid
windings forming a complete circuit with the ground-
ed case and setting up an electromagnetic field.

This draws the cylindrical plunger into the center of
the field, overcoming a spring around the plunger. A
copper contact on the end of the plunger closes the
circuit across the battery and starter contact points,
energizing the starter.

Once the engine starts, the key switch is permitted
to return to the “run” position, cutting off the energy
to the solenoid and collapsing the electromagnetic
field. The spring-loaded plunger moves out of the
magnetic field, breaking contact between the battery
and starter contacts.
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Starting Motor

WIRE-
WOUND  »
‘STARTER!

Fig. 4-Wire-Wound Starter Motor

Two types of starter motors are used on 110 and
112 Tractors. Early Kohler and all Tecumseh engines
use the wire-wound field starters, Figure 4. Later
Kohler engines feature permanent magnet field start-
ers, Figure 5.

The permanent magnet field starter draws less cur-
rent than the wire-wound field starter because no cur-
rent is necessary in the field. The armature, brushes,
and commutator are basically the same.
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Fig. 5-Permanent Magnet Starter Motor

The drive consists of only three parts; a drive gear,
anti-drift spring, and spring cup. When the armature
turns, the drive gear moves laterally into mesh with
the flywheel. As the engine fires and speeds up, the
armature is overrun causing the drive gear to disen-
gage. The anti-drift spring holds the drive gear in the
disengaged position when the starter is not operating.
The spring cap acts as a shock absorber.

IMPORTANT: [f the flywheel is still rotating when
the starter is engaged, the pinion and ring gear will
clash, damaging the gears.

Cranking time must be limited to prevent overheat-
ing of the starter. Maximum cranking time is 60 sec-
onds, foliowed by a 30 second cooling period. If an
engine fails to start after 60 seconds, ignition or car-
buretion problems are indicated. These should be
corrected before the engine is placed in operation.
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TESTING

Testing Battery
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Fig. 6-Testing Specific Gravity

Checking Specific Gravity

To determine whether the battery is capable of
meeting the requirements of the starting motor, it is
necessary to duplicate operating conditions by sub-
jecting the battery to a load test. To obtain a true test,
the battery should be at least 75 percent charged.
This can be determined by taking a hydrometer read-
ing, Figure 6.

The following table iliustrates typical ranges of
specific gravity {amount of unused sulfuric acid re-
maining in the solution) for a cell in various states of
charge, with respect to its ability to crank the engine
at 80°F. with initial full-charge specific gravity at ei-
ther 1.260 or 1.280.

Specific Gravity Capacity
1.260 to 1.280 100%
1.230 to 1.250 75%
1.200t0 1.220 50%
1.170to 1.190 25%
1.140to 1.160 Very little
useful capacity

1.110t0 1.130 Discharged

Checking Battery Voltage

With a battery in good condition, each cell contrib-
utes approximately 1.95 to 2.08 volts. if battery
charge is low and less than 0.05 volt difference is
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noted between the highest and lowest cells, the bat-
tery may be recharged.

If this difference is more than 0.05 volts, this could
indicate a cracked plate or other damage which could
cali for replacement of the battery.

There are two methods of testing battery capacity.
Battery electrolyte temperature should be at or near
80 degrees Fahrenheit for these tests.

Before making either of the two following tests,
first check electrolyte level in battery. Add water if
necessary. If water is added, be sure it is thoroughly
mixed with the underlying electrolyte by charging.
Battery voltage should be 11.5 to 12.6 volts before
testing. Refer to instructions supplied by test equip-
ment manufacturer, when using high-rate equipment.

Using the first method, crank the engine for 15
seconds with the starting motor and measure the bat-
tery voltage. lf voltage is less than 9.6 volts at the end
of 15 seconds replace battery.

As a second method, use high-rate discharge test
equipment, Figure 7.

Discharge the battery by means of a heavy-duty
carbon pile at a rate 3 times the ampere-hour capaci-
ty. Follow equipment manufacturer’'s recommenda-
tions for testing.

If after 15 seconds the battery voltage is less than
9.0 volts, the battery fails to meet the load test, indi-
cating loss of capacity or internal short circuits. Any
battery that passes the load test is a good battery and
can be relied upon to fulfill the requirements of the
starting motor under normal conditions.

CARBON
PILE

BATTERY

Fig. 7-Testing Battery Capacity
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Testing Starter

If the starter fails to crank properly, inspect the
engine cranking circuit for loose or badly corroded
connections and damaged wiring.

Refer to page 10-4 to determine battery condition.
Be sure transmission shift lever is in neutral and PTO
clutch is disengaged. [f the unit still fails to crank,
wire around the switch and solenoid with a heavy
jumper lead. If starter operates, the solenoid, neutral-
start, or ignition switch is defective. Further testing
will be required to isolate the defect.

NOTE: Prior to removing any of the starting circuit
switches be sure current is reaching the switch in
question.

If the starter fails to operate, either the starter or
engine is at fault.

Excessive friction in the engine may be caused by
tight bushings or bearings, a seized piston or rod or
by clutches that have not properly disengaged.

If the starter still fails to crank properly when the
engine is known to be in good operating condition and
the rest of the cranking circuit is found to be satisfac-
tory, remove the starter and check it further.

With the starter removed from the engine, check
the armature for freedom of operation by turning the
shaft. Tight, dirty or worn bushings, a bent armature
shaft, or loose field rivets may cause the armature to
drag and turn hard. If the armature does not turn free-
ly, disassemble the starter.

Testing Starter for Grounds
(Wire-Wound Fields)

With starter removed from tractor, remove commu-
tator end frame and armature.

Check for grounds with test prods from the starter
field terminal to the starter frame, Figure 8.

If the lamp lights, it indicates that the unit is inter-
nally grounded. Repair or replace parts as required.
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Fig. 8-Checking for Grounded Starter

Testing Starter for Open Fields
(Wire-Wound Fields)

Fig. 9-Checking for Open Field Coils

if the unit is not grounded, check the field for an
open circuit, Figure 9. A test iamp should light when
one test point is placed an the field terminal and the
other is placed on the fieid brush.

|f it does not light, the circuit is open. If the open is
due to a broken lead or bad connection, it can be
repaired, but if the open is inside one of the field coils,
the starter must be replaced.
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Testing Starter for Shorted Fields
(Wire-Wound Fields)

Because of the low resistance in the field windings,
there is no satisfactory test for short-circuited field
windings. If the starting motor does not perform after
all other tests have been made and no defects found,
a short circuit can be suspected.

Testing Armature

Fig. 10-Checking Armature for Short Circuits

If the trouble has not yet been located, test the
armature for opens, shorts and grounds as follows:

1. SHORTS—A burned commutator bar indicates a
shorted armature. Short circuits are located by rotat-
ing the armature in a growler with a steel strip
(hacksaw blade) held on the armature, Figure 10.
The steel strip will vibrate on the area of the short cir-
cuit.

Shorts between bars are sometimes caused by
brush dirt or copper between bars. Inspect for this
condition. Undercut commutator insulation 1/32 inch
to eliminate these shorts. If cause of short cannot be
found, replace armature.
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M 5770

Fig. 11-Checking Armature for Grounds

2. GROUNDS—Place armature on bench. Grounds
in the armature can be detected by use of a test lamp
and prods. If the lamp lights when one test prod is
placed on the commutator and the other test prod on
the armature core or shaft, the armature is grounded,
Figure 11,

3. OPENS—Inspect for loose connections at the
points where the conductors are joined to the com-
mutator. Poor connections cause arcing and burning
of the commutator. If bars are not badly burned, re-
solder leads in riser bars. Turn down commutator in a
lathe. Undercut insulation between commutator bars
1/32 inch. Check regulator.

4. 1f armature checks good on the above test, but the
commutator is worn, dirty, out of round, or has high
insulation, turn down the commutator and undercut
insulation 1/32 inch.
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Testing Solenoid

Fig. 12-Solenoid Test

The solenoid (magnetic switch) is a sealed unit and
cannot be repaired.

With a continuity tester and a battery of correct vol-
tage, connected as shown in Figure 12, momentarily
touch jumper lead to solenoid terminal. If solenoid is
in good condition, the plunger will snap in and close
the main contacts.

The solenoid can be tested in the tractor. Removal
as shown in Figure 12, is optional.

Faiture of the above test indicates a defective sole-
noid. Replacement will be necessary.

Testing Neutral-Start Switches

Neutral-start switch failure is sometimes the wrong
diagnosis for a switch which needs only a simple ad-
justment or cleaning.

CAUTION: Be sure spark plug cable is discon-
nected from the plug to prevent accidental
starting of the engine while making the following test.

Test first by holding the ignition switch in the start
position, while moving the transmission shift lever
from the neutral position into forward or reverse drive
position.

If contact is made and the engine begins to crank,
the neutral-start switch needs adjusting or replacing.

If no contact is made with the shift lever in neutral
position, the neutral switch is out of adjustment or
defective.
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Adjusting Neutral-Start Switches, Tractors
{Serial No. -160,000)

SWITCH FORK PLATE

Fig. 13-Adjusting Neutrai-Start Switch

1. When the shift lever is in the neutral position, it
must move forward and rearward without striking
either side of the switch fork plate. If the lever strikes
and moves the fork, loosen the two bolts holding the
switch bracket to the transaxle and shift the bracket
until the shift lever does not strike the switch fork.
Tighten bolts firmly, Figure 13.

2. Loosen jam nut and turn switch inward until the
plunger barely makes contact with underside of fork
plate on either side of dimple. Tighten jam nut firmly.
IMPORTANT: Be sure plunger barely touches under-
side of fork plate. If plunger contacts fork plate too
hard, the switch will be active at all times.

Adjusting Neutral-Start Switch, Tractors
{Serial No, 160,001- )

Fig. 14-Adjusting Neutral-Start Switch
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Testing Neutral-Start Switches
—Continued

The neutral-start switch cannot be adjusted in the
quadrant. If no contact is made with the shift lever in
neutral, loosen the two quadrant screws and slide the
quadrant rearward, Figure 14. Tighten the screws
firmly. Also check the shift lever pull-back spring for
adequate tension. Replace spring if it is stretched.

CIRCULIT-SPARK]
NTESTER

BNEUTRAL -
START
SWITCH

M 8598

Fig. 156-Testing Neutral-Start Switches

If engine still does not crank, remove switches
from tractor and test electrically as follows.

The following test can be used on the neutral-start
and PTO clutch switches on all tractor models.

1. Connect circuit test light lead to switch terminai.
Place switch and tester on battery terminals, Figure
15.

2. Push switch plunger down. If circuit tester light
does not go on, switch is defective.
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Testing Ignition Switch
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Fig. 16-Testing Key Ignition Switch

1. Connect a continuity tester (with it’'s own power
supply) between battery and solenoid terminals as
shown in Figure 16.

2. Turn key to “Start” position. Continuity tester
should light. If tester does not light, replace switch.
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Battery Starter

Cracked Case

If a cracked battery case is found, install new bat-
tery and advise customer to keep battery electrolyte
at specified level and to keep battery fully-charged in
freezing weather.

Other causes could be rough handling of battery or
pounding cables onto terminals.

Pitted Battery Terminals

If battery terminals are severely pitted, the proba-
ble cause is tractor operation with loose cable
connections. This results in arcing across terminal-
to-cable gap.

Low Battery Condition

Several causes of low battery condition could exist,
including:

1. improper electrolyte level.

Excessive use of accessories without engine
operating.

Ignition switch left in “run” position.

Faulty regulator or alternator.

Loose battery connections.

Dirty battery case.

Short in electrical system.

N

N O
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Overheating

Overheating of starter can result from armature
binding or severe arcing across loose field connec-
tions.

Poor Starter Performance

This could be caused by a number of conditions,
including:

1. Excessive lubrication of end cap bushing, re-
sulting in gum formation and high resistance at
the commutator.

Armature binding.

Dirty or damaged Bendix drive assembly.

Badly worn brushes or weakened brush springs.
Excessive voltage drop in cranking circuit.
Battery or wiring defects.

Shorts, opens or grounds in armature or field.

Nookon
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REPAIR

Battery

Removing Battery

Loosen bolts through terminal clamps. Use a ter-
minal puller to remove clamps. If terminal puller is
not available, spread clamps before prying them off
battery posts.

To avoid injury from a spark or short circuit, dis-
connect cable from the negative battery terminal first.
Then remove boot from positive terminal and discon-
nect cable from positive terminal.

Servicing Battery

Good battery servicing in the tractor should include
the following items:

Clean battery.

Inspect cables including ground connections.
Ciean terminals.

Inspect hoid-downs.

Inspect case for leaks.

Make hydrometer test.

Add water it necessary. Use caution to protect
tractor from electrolyte damage.
Recharge battery it less than 75% charged.

NoohwN S

L
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Activating New Battery

When activating a new battery, remove from trac-
tor before filling with electrolyte. This will prevent
damage to tractor in case electrolyte spills.

Add electrolyte until plates are just covered. Then
charge at 30 to 40 amps for 10 minutes or 15 amps
for 30 minutes.

Charging the battery will increase battery tempera-
ture and raise the electrolyte level. It electrolyte is
still below the ring in the battery neck, add enough
electrolyte to fill to the bottom of the ring. See Figure
16 on the next page.

Advise customers to add water as recommended in
the operator’s manual. A healthy battery will consume
about one teaspoon of water per ceil each month.

CAUTION: After the battery is activated, hydrogen
and oxygen gases in the battery are very explosive.
Therefore, it is necessary to keep open flames and
sparks away from battery.

Cleaning Battery

Corrosion around the battery terminals is normal.
However, an accumulation of corrosion over a iong
period can shorten the life of the battery. it is there-
fore important to keep battery terminals as clean as
possible.
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To clean terminals, remove battery from tractor.
Remove all corrosion using a wire brush. Wash ter-
minals using a solution of one part ordinary baking
soda to four parts water. Do not permit cleaning solu-
tion to enter battery cells.

Wash entire battery case, battery base and hold-
down straps with clear water. Do not get water on
switches and wiring connections.

Installing Battery

POSITIVE

’ ~ L RUBBER
~ (+) TERMINAL

.~ BOOT

~ BATTERY
'HOLD-DOWN |

E NEGATIVE (-)

ll TERMINAL

Fig. 17-Installing Battery

Clean and dry battery exterior. Position battery and
install battery hold-down, Figure 17.

Attach positive cable to positive (+) battery ter-
minal.

Damage to the alternator or rectifier-regulator can
occur if battery polarity is reversed, if the battery is
fast charged or if welding is done on the tractor. Dis-
connect the connector above the regulator, before
charging, jumping or welding.

Never hammer terminal clamps onto battery posts
when connecting battery cables. To do so could resuit
in damage to the battery.

Attach ground cable to negative (—) battery ter-
minal. Coat both terminals with petroleum jelly.
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IMPORTANT: Slide rubber boot over positive bat-
tery terminal until terminal and clamp are completely
covered.

Be sure top and bottom vent holes in each cell cap
are open.
Checking Battery Electrolyte Level

Periodically check the level of the electrolyte in the
battery cells. This should be done at least once a
week during peak operating periods.

VENT WELL

ELECTROLYTE LEVEL
ABOVE PLATES

Fig. 18-Proper Level of Electrolyte in Battery Cells

Proper level is normally to the bottom of the ring
(filler neck) so that the tops of the battery plates are
covered, Figure 18. Do not overtfill.

Add only distilled water to the battery. If not availa-
ble, be sure to use clean, soft water. Avoid water with
a high mineral content.

Never add acid to the battery unless electroiyte is
lost by spilling. To add acid to the battery will unbal-
ance the 10 to 1 sulfuric acid-to-water ratio.

Always wait until after checking specific gravity
before adding water to the battery. This will assure a
true reading. If level is too low to check specific
gravity, add water and operate system for a few min-
utes to mix water and electrolyte, then check.

In freezing weather, never add water to the battery
unless tractor will be operated for a period of time to
allow mixing of the water and electrolyte.
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Battery Precautions

Disconnect terminal at rectifier-regulator unit when
using a charger on the battery, or when “jumping”
from another battery. This will eliminate damage to
rectifier-regulator if polarity is accidently reversed.

Battery connections should be tight at all times,
especially when charging batteries. Loose cables will
cause arcing and pitting of the connections and even-
tual failure.

CAUTION: Gas from battery electrolyte is

flammable. Keep all sparks and fires away
from the battery. When charging the battery, gas is
created more rapidly. Be sure the room where battery
is charged is well-ventilated. To avoid injury from a
spark or short circuit, disconnect the battery ground
strap when working on any part of the electrical sys-
tem or engine. This will also prevent accidental start-
ing.

Protect against fire and explosion. During refuel-
ing, never touch battery with gas can, hose nozzie or
other metal objects. Keep positive battery post
covered with rubber boot on end of cable.

Solenoid
The solenoid is a sealed unit; replace when tests
prove it defective.

Fasten solenoid to pedestal with bolts, washers
and nuts and tighten firmly.

Leads should always be connected correctly. Refer

to Wiring Diagrams, Group 5 for correct lead connec-
tions. :

Litho in U.S.A.

Neutral-Start Switch (

-160,000)

NEUTRAL-
L START

Fig. 19-Neutral-Start Switch Components

Before replacing or repairing the neutral-start
switch, be sure to test switch as detailed on page 10-
7 and 10-8. A simple adjustment or cleaning may cor-
rect the problem. '

The late style neutral-start switch with quadrant
and return spring may be used as a replacement part

on all tractors (Serial No. 100,001- ). See Fig-
ure 20.
Neutral-Start Switch (160,001- )

s
A

Fig. 20-Neutral-Start Switch and Quadrant

Test switch in the manner shown on page 10-8.
Switch must have continuity to be acceptable for use.
When replacing switch, turn into quadrant untif firmly
seated. Adjust quadrant as shown on page 10-7.

Attach wires and lever return spring as shown in
Figure 20.
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Starter (Wire-Wound Field)

HIGH MOUNT STARTER

END CAP
ASSEMBLY INPUT
(Includes TERMINAL
-Brush)

FRAME

ARMATURE

WASHER

(]

THRU BOLTS
(Torque 40~
55 in. 1bs.)

M 9928

BENDIX DRIVE
RETAINING NUT
///(]30-150 in. 1bs.)

SPACER

WASHER (S)

END PLAY
(.005-.015 in.)

BENDIX
ASSEMBLY

Fig. 21-Components of Starter Motor— Wire-Wound Starter

Removing Starter
Disconnect negative cable from battery.

Disconnect solenoid-to-starter wire from field ter-
minal.

Remove two mounting bolts holding starter to en-
gine block.
Disassembling Starter

Remove two through bolts holding commutator end
cap to starter housing. Remove nut from Bendix-type
drive assembly and pull armature from starter hous-

ing.
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NOTE: Be sure to observe the order in which Ben-
dix-type drive assembly parts are removed. Do not
lose spacers in drive end cap.

Servicing Starter

Service on the starter should be limited to the
brushes, end cap, armature, and Bendix drive assem-
bly. lf field coils are found defective, replace starter
housing assembly or entire starter.
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Brushes

STARTER GEAR
g COMPONENTS ¢

CUT e
WIRE  CAP :
ASSEMBLY

BRUSHES:

M 7848
Fig. 22-Brushes and Commutator

If starting motor energizes, but cranks too sfowly to
induce engine operation, check brushes, Figure 22,
for wear or excess dirt. Remove two thru bolts and
loosen end cap.

Replace brushes, Figure 22, if unevenly worn or
worn to less than 5/16-inch length. Always replace
springs and brushes whenever a starter is recondi-
tioned. This can be done by replacing entire end cap
assembly with brush kit or by replacing brush kit
alone.

If brush kit only is installed, drill out old rivet from
end cap and rivet new negative brush in its place.
Peel back insulating material and remove old positive
brush from field winding. Solder or clip new brush to
same field wire. Rewrap insulating material around
new joint.

If a new end cap is to be installed, attach positive
brush to field coil wire as described above. End cap
contains a pre-installed negative brush.

To complete installation of brushes, see assembly
instructions.
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Armature

Fig. 23-Cleaning Commutator

When inspecting the starter armature, also note
the condition of the commutator. If the commutator is
glazed or dirty, it can be cleaned by placing the arma-
ture in a lathe. While the armature is rotating, hold a
strip of number 00 sandpaper lightly against the
commutator, moving the sandpaper back and forth,
Figure 23.
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Turning Down Commutator

1-Operating Handle
2-Removal Screw
3-Clamp Wing Nut
4-Tool-Adjusting Nut
5-Frame

6-Mandrel

7-Lock Wing Nut
8-Commutator

Fig. 24-Armature and Lathe

Blow out all dust after sanding the commutator. If
the commutator is rough, out of round, has high mica,
or is extremely dirty, it will require “Turning down” in
a lathe and the mica undercut between the bars, Fig-
ure 24,

Never ciean armatures in a degreasing-tank or
with degreasing compounds because damage to the
insulation might occur.

Check armature on growler for opens, shorts or
grounds. See page 10-6 for test procedure and repair
recommendations.

Field Coils

Do not attempt to service field coils, unless cause
is a broken lead or brush wire or bad connection.
Replace complete starter if field is defective.

Bendix Drive Assembly

If Bendix drive assembly drive pinion or splined
sleeve are damaged, replace entire assembly.
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Assembling Starter

Install armature into starter body (field coils).
Place spacing washers over armature shaft and slide
drive end assembly cap into place.

NOTE: Use 0.005, 0.010 and 0.020-inch spacing
washers, as required, to obtain an armature end play
of 0.005 to 0.015 inch.

Apply a light coat of SAE 10 oil to end cap bushing.

To install end cap, insert a snap ring pliers or nee-
dle nose pliers between end cap and starter housing.
Spread brushes and carefully guide brushes over
commutator.

NOTE: The starter body has a mark and an indenta-
tion on the inside which must fit into the two inden-
tures on the end cap.

Install thru bolts and tighten to specifications (40 to
55 in-Ibs).

Install Bendix drive assembly on armature shaft in
order shown in Figure 21, page 10-13.

Tighten nut to specification (130 to 150 in-Ibs).
Apply a light coating of SAE 10 oil to armature shaft
splines.

Turn starter shaft after assembly to insure that
armature turns freely. if binding occurs, it may be
necessary to remove a spacing washer. If shaft
moves back and forth in starter, additional spacing
washers may be required.

Installing Starter

Use only the special mounting bolts (and lock
washers) when installing starter.

In addition to securing the starter to the machined
surface on the crankcase, these special bolts provide
proper alignment of the Bendix drive pinion gear to
the ring gear on the engine.

Use of ordinary bolts will allow starter to shift,
which could result in clashing and damage to the
gears or possible damage to the drive cap which also
serves as the mounting bracket.
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Starter (Permanent Magnet Field)
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Fig. 25-Starting Motor Components—Permanent Magnet Starter

Repair to the starter is limited to the brushes, end
cap, mounting bracket, armature and starter drive
assembly. Any of these parts can be replaced if found
to be defective. Fields in this starter are permanent
magnets and no service is required or possible. Any
serious defect in the magnets will require a complete
starter replacement.

Removing Starter

Disconnect negative cable from battery.

Disconnect solenoid-to-starter cable from starter
terminal.

Remove two mounting bolts holding starter to en-
gine block.
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Disassembling Starter Drive

STARTER
CANTI-DRIFT ASSEMBLY

SPRING
LOCK

NUT

0

ARMATURE
SHAFT

DRIVE

SPRING GEAR

iM8923  (CUP

Fig. 26-Starter Drive

Hold drive gear and unscrew 3/8-inch lock nut.
Remove drive parts from armature shaft.
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Disassembling Starter

. COMMUTA

Fig. 27-Disassembling Starter

Remove the two thru bolts which hold the end caps
to starter housing. Remove 1/4 x 5/8-inch cap screw
from rear brace. Tap rear brace downward (see ar-
row) to provide room for removal of end cap.

Remove end cap carefully, Figure 27, to avoid los-
ing brush springs which will pop out when end cap is
removed.

Inspection

Clean and inspect starter drive components for ex-
cessive wear. Replace parts as necessary.

Inspect bearing in mounting bracket and end cap.
Also inspect armature shaft. If armature shaft has
excessive play in bearings replace mounting bracket
and end cap. It may be necessary to replace arm-
ature if bearing surfaces are worn badly. Excessive
bearing play will allow armature to rub against fields.

Clean and inspect commutator. If surfaces are bad-

ly grooved, true up on a lathe and undercut mica.
Brushes must make good contact with commutator.
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Replacing Brushes

R INPUT GROUND BRUSH

o TeRw ~ Lo
INPUT MINALL

. BRUSH ‘

INSULATED

CINSULATED
BRUSH
CHOLDER

. BRUSH

Fig. 28-Replacing Brushes

Replace brushes whenever they show any appreci-
able amount of wear. To replace input brush assem-
bly, remove nuts and washers from terminal and pull
the brushes out through the inside of cap. When as-
sembling, place the input brushes into the insulated
brush holders.

The leads from the ground brushes are attached to
the metal screws which secure the insulated brush
holders to the end cap, Figure 28, place these brush-
es in the non-insulated brush holders.

Assembling Starter

Fig. 29-Installing Brushes

The preparation of the starter end cap is the first
step in the assembly of the starter.

First, place brush springs into brush holders. Then,
in succession, place each brush in its respective hold-
er with the beveled side up.
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Compress brush spring and place a U-shaped re-
taining clip made of banding steel onto each brush,
Figure 29.

Wipe commutator clean with a dry cloth and lubri-
cate armature shaft with a small amount of light
grease.

Place armature into end cap, Figure 29, and re-
move U-shaped brush retaining clips.

Fig. 30-Aligning Index Marks

Place starter housing over armature while exerting
down pressure on the armature. This prevents brush
springs from pushing armature up-and away from end
cap. If this occurs, reload brushes into end cap and
reassemble.

Align housing with end cap using the index marks
on cap and housing as a guide, Figure 30.

NOTE: The starter housing has a mark and an in-
dentation on the inside which must fit into the two in-
dentures on the drive end cap.
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HOUSING

ARMATURE

DRIVE END

END BEARING
CAP THRU
BOLT
B (7
1/4" x 5/8"
CAP SCREW
MOUNTING
REAR BRACKET
M 8928 BRACE

Fig. 31-Assembling Starter to Bracket

Place steel spacer washer onto armature shaft and
insert armature shaft through drive end bearing of
mounting bracket, Figure 31.

Insert thru bolts and torque to 20 to 25 inch-
pounds.

Position rear brace and install 1/4 x 5/8-inch cap
screw and tighten firmly.

SPRING CUP ,
1/4% X 578"
CAP SCREW

"MOUNTING BOLTS

Fig. 32-installing Drive Assembly

Install starter drive gear, anti-drift spring, spring
cup, and lock nut on armature shaft. Torque lock nut
to 45 to 50 inch-pounds, Figure 32.

Install starter on engine, using the two shoulder
bolts previously removed. Attach solenoid to starter
wire and tighten all bolts firmly.
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Group 15

MAGNETO IGNITION SYSTEM

110 TRACTOR-KOHLER K181S ENGINE

PRINCIPLE OF OPERATION

CWIRING
HARNESS

FLYWHEEL
MAGNETIC
RING

M 7850

CONDENSER

[STATOR

‘HIGH
'TENSION
.LEAD

ISPARK PLUG

IGNITION COIL.

Fig. 1-Ignition System Components

The 110 Tractor features a flywheel magneto-al-
ternator type ignition system. The system, Figure 1,
includes 12 flywheel-mounted magnets, the stator,
ignition coil, breaker points, condenser, high tension
wire, and spark plug.

As the cranking system turns the flywheel, the 12
permanent magnets rotate around the coil-core
(stator) assembly. The stator is mounted in a fixed
position on the engine bearing plate.

The magnetic flux flows in one direction through
the center leg of the core as the north pole of the
magnet rotates adjacent to it, then reverses its direc-
tion as the south pole moves past.
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When the flux flows through the core, electricity is
induced in the primary windings of the coil. At the
instant of reversal of the magnetic field through the
core, the induced current reaches its maximum.

At this same instant, the engine should be on its
compression stroke with the piston nearing the top of
the cylinder. Proper spark timing is essential here.
Since a brief lag is experienced between the time fuel
ignites and the time it reaches full power, the ignition
spark must occur slightly in advance of the piston
reaching the top of the compression stroke.

When ignition is required, the breaker points are
opened by the action of the breaker rod. This causes
a halt in current flow in the primary winding of the coil
and a sudden collapse of the magnetic field surround-
ing the coil windings.
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The rapid change in the concentration of magnet-
ism causes voltage to be induced in every turn of both
the primary and secondary windings.

The voltage induced in the primary windings is
quickly absorbed by the condenser, which acts as a
reservoir for the surge of power in the primary coil
windings.

If this surge had nowhere to go, it would effect a
compilete breakdown of the entire function. The con-
denser holds this energy only for an instant after
which time it is released back into the primary.

The voltage build up in the secondary, which has
up to 100 times as many turns as the primary, could
go as high as 25,000 volts. Normally, however, vol-
tage increases only {0 the point to bridge the spark
gap. This is usually between 86,000 and 20,000 volts
depending upon such variables as compression,
speed, shape and condition of electrodes and width of

spark plug gap.

fgnition Coil

TENITION
corL

Fig. 2-ignition Coil

The ignition coil, Figure 2, mounted on the alterna-
tor stator, is a pulse transformer that transforms or
steps up low alternator voltage to the high-voltage
necessary to ignite the fuel-air mixture at the gap of
the spark plug.
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The ignition coil contains three basic parts: (1) a
primary winding consisting of a few hundred turns of
relatively heavy wire, (2) a secondary winding con-
sisting of several thousand turns of very fine wire, and
(3) a laminated soft iron stator core which serves to
concentrate the magnetic field. The assembly is care-
fully insulated against heat and moisture.

One end of the primary winding is grounded to the
core while the other is connected to the breaker
points. One end of the secondary is also grounded to
the core and the other connected to the spark plug
high tension lead.

Breaker Poinis

Fig. 3-Breaker Points

Engine operation is greatly affected by the condi-
tion and adjustment of the breaker points, Figure 3,
which time the firing of the spark plug.

The points are tripped by the breaker rod, operated
by a lug on the camshaft. A specific time is required
for the magnetic field within the ignition coil to build
up to sufficient value. Unless the points are adjusted
to specification, weak, early or late sparking occurs.
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Spark Plug

A spark plug consists mainly of two electrodes
separated from each other by an air gap. The side
electrode is connected to the shell of the spark plug.
The center electrode is completely insulated from the
shell.

The high voltage, produced in the secondary wind-
ing of the coil, is applied to the center electrode and
causes a spark to jump the gap to the side electrode.
This spark ignites the fuel-air mixture and starts the
combustion process in the cylinder.

The air gap between electrodes is critical as it af-
fects the entire range of engine performance—start-
ing, idling, accelerating, power and top speed.

Fig. 4-Cutaway View of Spark Plug

Spark plugs, Figure 4, must operate within a spe-
cific temperature range to give good performance.
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The ability of the spark plug to conduct heat away
from the center electrode and its insulating material
is controlled by the design of the shell and insulator.

The path for heat escape is through the insulating
material, the plug shell, the gasket and threads to the
cylinder head. By varying the construction of the insu-
lator, the spark plug manufacturer is able to produce
spark plugs of different heat dissipating characteris-
tics.

Condenser

SPRING GASKET

HERMETICALLY «ffs
SEALED

PRESSURE CONTACT

CONSTRUCTION
SECTION

FOIL

INSULATION

Fig. 5-Cutaway View of Condenser

When the magnetic field in the coil collapses, vol-
tage much higher than the original voltage is induced
into the primary winding. As the breaker points open,
the current tends to continue flowing across the
points. The resulting arc would damage the points in a
short time.

The condenser, Figure 5, by absorbing the surge of
high voltage, dampens the tendency of current to arc
across the points. The condenser also allows the
magnetic field to collapse rapidly which contributes to
high voltage being induced into the secondary wind-
ings.

A condenser with too low capacity will cause arc-
ing and burning of ignition points.
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ANALYSIS

Spark Plug
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NORMAL IGNITION

P

PRE-IGNITION

C | et
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DEPOSITS AT GAP FLASHOVER

@

WY | WG

CRACKED INSULATOR DEPOSITS ON INSULATOR

M 7853

Fig. 6-Spark Plug Misfires

In nearly every case of spark plug failure, the
cause must be corrected before new or reconditioned
spark plugs are installed. Otherwise, servicing will
again be needed in a short time.

Figure 6 illustrates what takes place in a faulty
spark plug during ignition. The numbered statements
below tell what causes the misfirings.

1. Normal ignition occurs when a spark of ade-
quate energy is delivered at the correct instant across
the electrode gap as shown.

2. Tracking ignition occurs when the spark, jump-
ing from one deposit “island” to another, ignites the
fuel charge at some point along the insulator nose.
The effect is to retard ignition timing.

3. Pre-ignition occurs when some surface in the
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combustion chamber becomes hot enough to fire the
fuel-air mixture before the spark occurs.

4. Erosion of the plug electrodes may prevent vol-
tage from jumping the gap.

5. Deposits may have bridged the gap so that the
coil voltage is drained away without a spark occur-
ring.

6. Flashover is caused by moisture or dirt or by a
worn out terminal boot. This aliows voltage to short
across the outside of the insulator.

7. Cracks in the plug insulator may allow high vol-
tage to short circuit to the ground.

8. Deposits formed on the insulator surface may
drain away voltage.
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Fig. 7-Normal Operation

A spark plug with brown to grayish-tan deposits
and slight electrode wear is normal, and indicates
good engine adjustments, Figure 7.

A spark plug having this appearance may be
cleaned, regapped and reinstalled.

Fig. 8-0il Fouling

Wet oily deposits, Figure 8, with a minor degree of
electrode wear may be caused by oil pumping past
worn rings or excessive valve stem guide clearance.

“Break-in"" of a new or recently overhauled engine
before rings are fully seated may also result in this
condition. Usually, the spark plug can be degreased,
cleaned and reinstalled. Install a new spark plug if
carbon deposit is more than that shown.
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Fig. 9-Carbon Fouling

Dry, fluffy, black carbon deposits, Figure 9, may
result from over-rich carburetor adjustments. A
clogged air cleaner can restrict air flow to the car-
buretor causing rich mixtures.

Poor ignition output (faulty breaker points, weak
coil or condenser) can reduce voltage and cause
misfiring. A fouled spark plug is the result, not the
cause of this problem. After the cause has been elim-
inated, the spark plug can be cleaned, regapped and
reinstalled.

I M 5886

Fig. 10-Deposit Fouling

Red, brown, yellow and white colored coatings,
Figure 10, which accumulate on the insulator are by-
products of combustion and come from the fuel and
lubricating oil, both of which today, generally contain
additives.

Most powdery deposits have no adverse affect on
spark plug operation, however, they can cause inter-
mittent missing under severe operating conditions,
especially at high rpm and under heavy loads.

If insulator is heavily coated, install a new spark
plug.
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Fig. 11-Heat Shock Failure

Heat shock, Figure 11, is a common cause of bro-
ken and cracked insulator tips. Incorrect ignition tim-
ing and a poor grade fuel are usually responsible for
heat shock failures. Rapid increase in tip temperature
under severe operating conditions causes the heat
shock and fracture results.

Another common cause of chipped or broken insu-
lator tips is carelessness in regapping by either bend-
ing the center wire to adjust the gap, or allowing the
gapping tool to exert pressure against the tip of the
center electrode or insulator when bending the side
electrode to adjust the gap. See specifications and
install a new spark plug.

1M 5888,

Fig. 12-Pre-Ignition

Pre-ignition, Figure 12, causing burned or blistered
insulator tip and badly eroded electrodes indicates
excessive overheating. Clogged shrouding, dirty en-
gine fins and sticky valves can also result in pre-igni-
tion. Lean fuel-air mixtures are an additional cause.
See specifications and install a new spark plug.
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Breaker Points

M 5600

Fig. 13-Burned Breaker Points

Breaker points burned in a manner such as those
in Figure 13, could be the result of excessively high
voltage, oily or dirty points, a faulty condenser or im-
proper point adjustment.

Pitted points and some transfer of material be-
tween points is considered normal. Points should be
replaced if transfer is more than 0.020 inch.
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TESTING

Several factors contribute to the overall perform-
ance of an ignition system - all components must be
in good condition and the spark must be properly
timed.

Hard starting, low power and erratic operation can
often be attributed to faulty ignition. If poor ignition is
suspected, the first thing to do is to determine if the
ignition system is actually at fault.

A simple operational test will determine this.

Fig. 14-Testing Ignition System

Remove the high tension lead at the spark plug,
Figure 14. Bend a paper clip and insert it into boot.
Hold the end of the clip about 1/16 to 1/8 inch away
from the cylinder head, while cranking the engine.
(Make sure engine is cranked fast enough to produce
a spark.)

If a sharp snappy spark occurs, the trouble is ap-
parently not in the ignition coil, condenser or breaker
points, although it could still be attributed to a poor
spark plug. If no spark or a very weak spark occurs,
ignition trouble is indicated.

When checking an ignition system, the compo-
nents most commonly requiring servicing or adjust-
ment should be checked first.

Ignition Coil

The ignition coil does not require service—only
replacement. Located on the stator, the coil should
stay relatively clean. Whenever the engine is re-
moved or coil problems are indicated, check coil wir-
ing connections for good electrical contact.
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Coil windings are subject to open and short cir-
cuits. On magneto type coils, this can be detected
with an ohmmeter. Resistance in the primary should
not be more than 2 or 3 ohms, while in the secondary,
resistance will be in the range of 8,000 - 10,000
ohms.

HIGH
TENSION
LEAD

IGNITION COIL

MERCOTRONIC
TESTER

Fig. 15-Testing Coil Power

Make the following checks according to test equip-
ment manufacturer’'s recommendations: '

Coil power test, Figure 15
Coil high speed test

Coil surface insulation test
Coil continuity test

Coil ground test

oL

Testing Condenser

The test unit, Figure 15 can also be used to test the
condenser. Follow manufacturer’s recommendations
to make the following condenser tests:

Capacity test
Leakage

Short

Series resistance test

o
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INSPECTION
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Fig. 16-Maintenance of Spark Plugs

Engine misfire or generally poor operation is often
caused by a spark plug in poor condition or by one
with improper gap setting. Plugs fail for various rea-
sons. Refer to spark plug analysis on pages 15-4 thru
15-6 to determine if plug should be cleaned and re-
gapped or replaced, Figure 16.

Ignition Coil

Inspect coil assembly for damage that may affect
its operation. Look especially for cracks or gouges in
insulation, evidence of overheating or other damage.
Make sure electrical leads are intact, especially
where they enter the coil.

Condenser

Inspect condenser for visible damage. Look espe-
cially for damaged terminal lead, dents or gouges in
can, or broken mounting clip.

Litho in U.S.A.

REPAIR
Spark Plug
= =
(: —
b —2
) w— p—
Ss— —2
=
[~
=
= =
M

M 86063

Fig. 17-Checking Spark Plug Gap

Remove, inspect and regap spark plug to 0.025-
inch each 100 hours. Bend only the outer electrode
when setting gap. A wire gauge should be used as a
plain, flat feeler gauge cannot accurately measure
the true width of a spark gap. See example in Figure
17.

Use a spark plug wrench to remove oid plug. Al-
ways use a new spark plug gasket when replacing
plug. Tighten plug to 15 to 20 ft-ibs torque.

Good operating conditions are indicated if plug has
light coating of gray or tan deposit. A dead white, blis-
tered coating could indicate overheating.

A black (carbon) coating may indicate an over-rich
fuel mixture caused by clogged air cieaner or improp-
er carburetor adjustment. See Figure 9, page 15-5.
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Ignition Coil

RETAINING
AB

Fig. 18-Removing Ignition Coil

To test or replace coil, remove engine from tractor
and flywheel from engine. See page 15-3 of Section
20.

The ignition coil is secured to a stator post by a tab,
Figure 18, wedged between the post and the inside of
the coil. Bend the retaining tab until vertical and re-
move faulty coil from the stator post.

No service is possible on the coil. Replace if
inspection or testing proves a coil to be defective.

When installing new coil, position tab with clip in
hole in stator post. Slip coil over tab and stator post.
Bend protruding end of tab over to prevent interfer-
ence with flywheel magnets.

Use epoxy bonding material to secure high tension
lead in coil whenever lead is removed for service.

Install flywheel on engine and test engine on stand.
install engine in tractor, according to instructions on
page 15-20 of Section 20.
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Breaker Points

Engine operation is affected by breaker point con-
dition and adjustment. If points are burned or oxi-
dized, little or no current will pass. As a result, the en-
gine may not operate at all or may miss, particularly
at full throttle.

Adjusting breaker point gap affects the time that
contacts are opened and closed. A definite time is
required for the magnetic field within the ignition coil
to build up to sufficient value.

if the contact points are closed for too short a time,
a weak spark will be produced by the coil. If the
points are set too wide, they will open before the pri-
mary current reaches maximum value. On the other
hand, if set too close, they will open after the primary
current has passed its maximum value.

Fig. 19-Replacing Breaker Points

Replace burned or pitted breaker points, Figure 19,
If slightly pitted points have been dressed down with a
point file as a temporary field fix, replace points at
first opportunity. If points are oxidized, rub a piece of
coarse cloth across surfaces. Clean dirty or oily
points with cloth, but make sure no particles of lint
are left between surfaces.

To replace points, remove screws “A.” Be sure
lock washers are in place when installing new points.
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Condenser

if the condenser shorts out, the coil will be unable
to produce output voltage. On the other hand, if it
opens or decreases in capacity, the output voltage
will be greatly reduced and the ignition points will
burn excessively.

BREAKER ARM
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MATERIAL
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" Fig. 20-Breaker Point Build-Up

if burned breaker points occur frequently, the con-
dition of the condenser should be suspected. If con-
denser has too small capacity, metal will transfer
from the stationary contact to the movable contact.
If capacity is too large, the metal will build up on sta-
tionary contact, Figure 20.

Condensers can be tested off the tractor on test
units such as Figure 21. Follow manufacturer’s rec-
ommendations to make the following condenser
tests:

. Capacity
Leakage

. Short

. Series resistance

AN N

» ey
4
‘é&‘n& e on g
q'o‘g_‘,,;w::' st y
" g

CONDENSER

MErE

Fig. 21-Testing Condenser Capacity
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ADJUSTMENTS

Adjusting Breaker Points

-Fig. 22-Adjusting Breaker Points

The engine is equipped with a timing sight hole in
the blower housing, Figure 23. Remove the snap but-
ton covering the hole by prying loose with a screw-
driver. Two timing marks are stamped on the flywheel
—the “T” mark indicates top dead center (TDC)
while the “S” mark indicates the spark point, which is
20 degrees before top dead center.

Two methods are used for timing—the static and
timing light methods. The timing light method is more
accurate; however, a storage battery must be used
according to the timing light manufacturer’s instruc-
tions.

Timing Engine Static Timing Method

Remove breaker point cover. Remove spark plug
lead to prevent unintentional starting. Rotate engine
by hand in direction of normal rotation (clockwise
when viewed from flywheel end). Points should just
begin to break as the “S” mark appears in the center
of the timing sight hole.

Continue rotating engine until points reach maxi-
mum opening. Measure gap with feeler gauge—gap
should be 0.020-inch when fully open, Figure 22.

If necessary, loosen point gap adjusting screw and
adjust gap to 0.020 inch. Maximum gap setting can
vary from 0.018 to 0.022 inch, to achieve smoothest
running. Securely tighten adjusting screw after tim-

ing.



Tractors, 110 and 112 (Serial No. 100,001- )
SM-2088-(Nov-69)

Electrical System 40
Magneto Ignition System 15-11

Timing Engine (With Timing Light)
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Fig. 23-Timing Ignition with Timing Light

Several different types of timing lights are availa-
ble. Follow manufacturer’s instructions for type used.
The following timing procedure can be used with most
timing lights, Figure 23.

Remove high tension lead at spark plug. Wrap one
end of a short piece of fine wire around spark plug
terminal. Reconnect lead to terminal. Free end of
wire must protrude from under boot.

NOTE: Some lights have sharp prongs on spark
lead. With these, simply push prong thru boot until it
contacts metal connector.

Connect one timing light lead to the wire wrapped
around spark plug terminal.

Connect second timing light lead to positive side of
battery—see timing light instructions for battery size,
wiring, etc.
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Connect third timing light lead to ground.

Remove snap button from blower housing. Rotate
engine by hand until “S” mark is visible. Chalk *S”
line for easy reading.

Start engine. Run at 1200 to 1800 rpm. Aim timing
light into sight hole. The light should flash just as “'S”
mark is centered in sight hole of blower housing.

[f timing is off, remove breaker point cover, loosen
gap adjusting screw and shift breaker plate until *S”
mark is exactly centered. Retighten adjusting screw
before replacing breaker point cover.
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SPECIFICATIONS
Spark Plug Gap . . . . 0.025 inch
Breaker PoOiNt Gap. ... ... . 0.018 to 0.022 inch
Coil Resistance
Primary Windings . . . ... e e 2 to 3 ohms
Secondary Windings . . .. ... e 8,000 to 10,000 ohms
Condenser
Capacity-Microfarads . . .. ... .. 18 to .23 mfds
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Group 20
BATTERY IGNITION SYSTEM
112 TRACTOR—KOHLER K241AS ENGINE
112 TRACTOR—TECUMSEH HH100 ENGINE

(Serial No. 161,772-
PRINCIPLE OF OPERATION
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The battery ignition system differs from the magne-
to ignition in two ways.

BATTERY
Fig. 1-Ignition System Components

1. Current is supplied to the ignition coil from the
battery rather than from a permanent magnet self-
powered magneto.

2. The ignition switch must be closed in the battery
system for the current to flow through the coil. Mag-

At the point when the piston is near top dead center
neto systems require an open circuit type switch.

on the compression stroke, the breaker points are
opened by the cam and push rod.
When the points are opened, the primary electric
circuit is broken and the magnetic field breaks down.
With the collapse of the primary field, the magnetic
lines of force cut across the conductor coil windings
and a high voltage is induced in the secondary wind-
The function of any ignition system is the same, ings.
and that is to produce a hot spark at the plug at the A spark occurs at the spark plug, which is in the
right time for ignition of the fuel mixture. secondary circuit. The high voltage developed in the
Here is how the battery ignition works: secondary coil causes the current t.o jump across the
4 spark plug electrode gap, thus making a spark.
With the ignition switch closed, current flows from
the battery to the primary windings of the coil, and
through the closed breaker points to ground.
Litho in U.S.A.

The residual current in the primary winding is ab-
sorbed by the condenser. This eliminates arcing at
the spark plug.

the points and aids in producing a stronger spark at
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Ignition Coil
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Fig. 2-Ignition Coil

The ignition coil is a pulse transformer that trans-
forms or steps up the low battery or generator voltage
to the high-voltage necessary to ignite the fuel-air
mixture at the gap of the spark plug.

The ignition coil contains three basic parts: a pri-
mary winding consisting of a few hundred turns of
relatively heavy wire; a secondary winding consisting
of many thousand turns of very fine wire and laminat-
ed soft iron which serves to concentrate the magnetic
field. The primary winding is assembled around the
outside of the secondary winding and the laminated
iron provides both a core and outside shell about both
the windings. These three units are placed in the coil
‘case and immersed in oil. The coil cap with its neces-
sary attachments to the windings completes the en-
tire coil.

When the primary circuit is energized (the breaker
points are closed), a magnetic field is built up around
both the primary and secondary coils. When the pri-
mary circuit is de-energized (the breaker points are
opened), the magnetic field collapses about the coils
inducing a voltage within both of the coils. The vol-
tage developed within the primary coil is absorbed
and dissipated by the condenser. The voltage devel-
oped within the secondary coil (possibly 25,000 volts
or more) is distribUted to the spark plug for igniting
the fuel-air mixture within the cylinder.
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Breaker Points

M 5600

Fig. 3-Breaker Points

Engine operation is greatly affected by the condi-
tion and adjustment of the breaker points, Figure 3,
which time the firing of the spark plug.

The points are tripped by the breaker rod, operated
by a lobe on the camshaft. A specific time is required
for the magnetic field within the ignition coil to build
up to sufficient value. Unless the points are adjusted
to specification, weak, early or late sparking occurs.

Condenser

' SPRING GASKET

HERMETICALLY <«ff=
SEALED

PRESSURE CONTACT

CONSTRUCTION
SECTION

FOIL

INSULATION

Fig. 4-Cutaway View of Condenser

When the magnetic field in the coil collapses, vol-
tage much higher than the original voltage is induced
into the primary winding. As the breaker points open,
the current tends to continue flowing across the
points. The resulting arc would damage the points in a
short time. The condenser, by absorbing the surge of
high-voltage, dampens the tendency of current to arc
across the points. The condenser also allows the
magnetic field to collapse rapidly which contributes to
high-voltage induced into the secondary windings.
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Spark Plug

A spark plug consists mainly of two electrodes
separated from each other by a specific gap. The side
electrode is connected to the shell of the spark plug.
The center electrode is completely insulated from the
shell. The high-voltage, produced in the secondary
winding of the coil, is applied to the center electrode
and causes a spark to jump the gap to the side elec-
trode. This spark, inside the cylinder, ignites the fuel-
air mixture and starts the combustion process in the
combustion chamber of the cylinder.

The gap spacing between electrodes is critical for
efficient engine operation. Correct spark plug gap
affects the entire range of performance of the engine;
starting, idling, accelerating, power and top speed.

Fig. 5-Spark Piug

Spark plugs must operate within a certain tempera-
ture range to give good performance. The ability of
the spark plug to conduct heat away from the center
electrode and its insulating material is controlled by
the design of the shell and insulator. The path for heat
escape is through the insulating material, the plug
shell, the gasket and threads to the cylinder head. By
varying the construction of the insulator, the spark
plug manufacturer is able to produce spark plugs of
different heat dissipating characteristics.
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Battery and Spark Plug

Refer to Groups 10 and 15 for information on the
battery and spark plug.

Ignition Switch

The ignition switch in the battery ignition system
routes the electrical current from the battery to the
coil in both “start” and “run” positions. Since electri-
cal current is needed to operate the ignition coil, a
switch with a closed ignition circuit is required. This
means that opening the circuit will stop the ignition
function. Magneto and solid state systems are just
the opposite, as they operate when the ignition switch
is open, and stop when the switch is closed.
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TESTING

Instructions are provided for testing electrical
components on and off the tractor. The purpose of the
tests is to isolate the cause of trouble in the ignition
system. A complete diagnosis guide is in Group 5 of
this Section.

Adequate approved electrical test equipment is
required to accurately test electrical circuits and in-
telligently diagnose unsatisfactory performance.

Many servicemen prefer to have their electrical
components tested by professionals using highly
complex test equipment. Good automotive repair
centers provide this service. The coil, voltage regula-
tor, solenoid and alternator stator used on the 110
and 112 Lawn and Garden Tractors can be tested on
automotive test equipment.

The following test procedures are recommended
for dealers having their own test equipment. Equip-
ment needed is listed on page 20-10.

NOTE: Because there are many manufacturers of
test equipment, each with their own specific operat-
ing instructions, it is important to follow the manufac-
turer’s recommendations if the procedures in this test
section should contradict those of the manufacturer.

Testing Battery

Refer to page 10-4 of this section to test the bat-
tery.
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Testing Coil

MERCOTRONIC
TESTER ~

M 5726

Fig. 6-Testing Coil Power

The ignition coil is either in a satisfactory condition
or it is not. Coil failure occurs all at once, much as an
electric light bulb. It does not degenerate gradually.

When coil failure is suspected, use an analyzer,
Figure 6, to test coil. The analyzer will also test the
condenser and solenoid as well as checking voltage
and amperage. See equipment manufacturers op-
erators hand book for specifications for particular
unit being tested.

Follow manufacturer’s recommendations to test
the following:

1. Coil power test

2. Coil high speed test

3. Coil surface insulation test
4. Coil continuity test

5. Coil ground test.
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Testing Condenser

If the condenser shorts out, the coil will be unable
to produce output voltage. On the other hand, if it

opens or decreases in capacity, the output voltage

will be greatly reduced and the ignition points will
burn excessively.

BREAKER ARM

(.

BUILD-UP HERE

LOSS OF
‘\\\\‘\~MATERIAL
+ HERE
// +

CONDENSER
CAPACITY
100 HIGH

CONDENSER
CAPACITY
T00 LOW

Fig. 7-Breaker Point Build-Up

if badly burned breaker points occur frequently,
the condition of the condenser should be suspected.
If condenser has too small capacity, metal will trans-
fer from the stationary contact to the movable con-
tact. If capacity is too large, the metal will build up on
stationary contact, Figure 7.

Condensers can be tested off the tractor on test
units such as in Figure 8. Follow manufacturer’s rec-
ommendations to make the following condenser
tests:

1. Capacity

2. Leakage

3. Short

4. Series resistance

MERCOTRONIC
TESTER

Fig. 8-Testing Condenser Capacity
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Testing Spark Plug

M 7857

Fig. 9-Spark Plug

Test the plug, Figure 9, for compression leakage at
the insulator seal. Apply a coating of oil to the shoul-
der of the plug where the insulator projects through
the shell, and to the top of the plug, where the center
electrode and terminal project from the insulator.

Place the spark plug under pressure, either by
turning the engine over the compression stroke or in
a commercial tester. Disconnect the high tension
wire during the test.

Leakage is indicated by air bubbling through the oil. If
the test indicates compression leakage, replace plug.
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INSPECTION

Spark Plug

Fig. 10-Maintenance of Spark Plugs

Engine misfire or generally poor operation is often
caused by a spark plug in poor condition or by one
with improper gap setting. Plugs fail for various rea-

sons. Check to see if the porcelain insulator is

cracked or is coated with oil, carbon or other depos-
its, Figure 10.

This can cause the high voltage ignition impuise to
pass from the center electrode to ground without
jumping the plug gap. As an engine operates, the
electrodes are gradually burned or worn away. Check
the gap to see if it has become so wide that the avail-
able ignition voltage cannot jump the gap, causing
the engine to miss.

Ignition Coil

Inspect coil assembly for damage that may affect
its operation. Look especially for cracks, evidence of
overheating or other damage.

Condenser

Inspect condenser for visible damage. Look espe-
cially for damaged terminal lead, dents or gouges in
can, or broken mounting clip.
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REPAIR

Spark Plug

#7766

2%

Fig. 11-Checking Spark Plug Gap

Remove, inspect and regap spark plug to 0.020-
inch every 100 hours, Figure 11. Bend only the outer
electrode when setting gap.

Do not sandblast, wire brush, scrape or otherwise
service plug in poor condition—best results are ob-
tained with a new plug.

Use a spark plug wrench to remove old plug. Al-
ways use a new spark plug gasket when replacing
plug. Tighten plug to 15 to 20 ft-lbs torque.

Good operating conditions are indicated if plug has
light coating of gray or tan deposit. A dead white, blis-
tered coating could indicate overheating.

A black (carbon) coating may indicate an over-rich
fuel mixture caused by clogged air cleaner or improp-
er carburetor adjustment. See Figure 9, page 15-5 of
this section.
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Ignition Coil

Coil Polarity
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IGNITION
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Fig. 12-Correct Polarity Diagram

Wrong polarity of the coil is not a serious problem,
but can cause damage over a long period of time. A
coil that is connected incorrectly will require an extra
4000 to 8000 volts to create a spark.

A coil that is wired correctly will have the same
polarity as the battery, Figure 12. If the battery has a
negative ground, the coil negative terminal should be
connected to the breaker point lead. If the battery has
a positive ground, the coils positive terminal should
be connected to the breaker point lead.

The wrong coil polarity makes the center electrode
of the spark plug have the wrong polarity. This can
cause misfiring as voltage requirements increase.
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Checking Coil Polarity

—

M 8607

Fig. 13-Testing Polarity at the Spark Plug

One method of checking polarity is to connect the
negative lead of a volt meter to the spark plug termin-
al. With the engine running, momentarily touch posi-
tive voltmeter lead to a ground. The coil polarity is
correct if the meter reads up scale.

Another method is to hold the spark piug wire ter-
minal about 1/4 inch from the spark plug. Insert the
lead point of a wooden pencil between lead and spark
plug, Figure 13. Spark should flare and turn orange
on the plug side of pencil lead if polarity is correct.

A loss of engine power is also evidenced if coil po-
larity is reversed. Refer to illustrations in Group 5 for
detailed electrical wiring diagrams.

Servicing Coil

The only service required on the coil is to keep the
terminals and connections clean and tight. The coil
itself should be kept reasonably clean.

Rubber nipples used on the high voltage terminal
must be in good condition to prevent leakage at this
point.

There is no repair on the coil. If it is cracked or has
bad wiring, it must be replaced.
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ADJUSTMENT

Adjusting Breaker Points

Fig. 14-Adjusting Breaker Points

The engine is equipped with a timing sight hole in
the blower housing, Figure 15. Remove the snap but-
ton covering the hole by prying loose with a screw-
driver. Two timing marks are stamped on the flywheel
—the “T” mark indicates top dead center (TDC)
while the “S” mark indicates the spark point, which is
20 degrees before top dead center.
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Two methods are used for timing—the static and
timing light methods. The timing light method is more
accurate; however, a storage battery must be used
according to the timing light manufacturer’s instruc-
tions.

Timing Engine (Static Timing Method)

Remove breaker point cover. Remove spark plug
lead to prevent unintentional starting. Rotate engine
by hand in direction of normal rotation (clockwise
when viewed from flywheel end). Points should just
begin to break as the “S” mark appears in the center
of the timing sight hole.

Continue rotating engine until points reach maxi-
mum opening. Measure gap with feeler gauge—gap
should be 0.020-inch when fully open, Figure 14.

If necessary, loosen point gap adjusting screw and
adjust gap to 0.020 inch. Maximum gap setting can
vary from 0.018 to 0.022 inch, to achieve smoothest
running. Securely tighten adjusting screw after tim-

ing.
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Timing Engine (with Timing Light)

AP
B A 00USTING.

Fig. 15-Timing Sight Hole

Several different types of timing lights are availa-
ble. Follow manufacturer’s instructions for type used.
The following timing procedure can be used with most
timing lights, Figure 15:

Remove high tension lead at spark plug. Wrap one
end of a short piece of fine wire around spark plug
terminal. Reconnect lead to terminal. Free end of
wire must protrude from under boot.

NOTE: Some lights have sharp prongs on spark
lead. With these, simply push prong thru boot until it
contacts metal connector.

Connect one timing light lead to the wire wrapped
around spark plug terminali.

Connect second timing light lead to positive side of
battery—see timing light instructions for battery size,
wiring, etc.

Litho in U.S.A.

Connect third timing light lead to ground.

Remove snap button from blower housing. Rotate
engine by hand until “S” mark is visible. Chalk “S”
line for easy reading.

Start engine. Run at 1200 to 1800 rpm. Aim timing
light into sight hole. The light should flash just as “S”
mark is centered in sight hole of blower housing.

If timing is off, remove breaker point cover, loosen
gap adjusting screw and shift breaker plate until “S"”
mark is exactly centered. Retighten adjusting screw
before replacing breaker point cover.
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Timing Light

Battery Charger

lgnition Point File

Feeler Gauge

Spark Plug Wire Gauge

Test Lamp
Magneto Analyzer
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SPECIFICATIONS

SPECIAL TOOLS
Manufacturer and No.

Snap on BB-4A

Snap on MT-401B
Mercotronic Model
65-12DC

Silver beauty model 220
Snap on HB-5

OTC No. 860-A

OTC No. 866

Snap on CT-6
Mercotronic Model 98

Mercotronic instruments

Corporation
215 Branch St.
Almont, Michigan

0.020 inch
0.018 t0 0.022 inch

Use

To check battery condi-
tion.

To check generator out-
put and voltage.

To set engine timing.

For initial charge and to
recharge batteries.

To file breaker points
and spark plug elec-
trodes.

To gap breaker points.
To check gap and regap
spark plug.

Test circuits.

Test coil condenser,
solenoid, battery voltage
and check continuity.
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Group 25

SOLID STATE IGNITION SYSTEM
112 TRACTOR—TECUMSEH HH100 ENGINE

(Serial No. 100,001-161,771)

PRINCIPLE OF OPERATION

 HIGH-TENSION,
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IGNITION
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SHORT
_, TRIGGER
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~LONG
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Fig. 1-1gnition System Components

The Solid State Ignition System, Figure 1, con-
sists of the following features:

1. Solid state transistor circuitry.

2. No moving parts.

3. Faster and hotter spark.

4. Longer spark plug life.

5. No breaker points or condenser to service.
6. Fixed timing—no adjustment required.

A solid state ignition system functions somewhat
like the magneto in one respect; that is, the power
sources are alike. Both systems receive ignition cur-
rent from the flywheel magnets and ignition input
coils.

Current from the input coil is directed to a diode
rectifier, located in the ignition module. This current
is stored momentarily in a capacitor until required. A
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trigger coil induces a small current into the system
which in turn closes a rectifier switch.

Two steel pins positioned in the outer rim of the
flywheel perform the triggering and timing functions.

The current which is released from the capacitor
by the silicon controlled rectifier (SCR) is routed to
the ignition output coil where it is stepped up enough
to jump the spark plug gap.

This particular solid state ignition system places all
components into a cast aluminum housing and seals
the entire unit with plastic. This unit will be referred to
as the Ignition Module in this manual.

Service on this type ignition system is limited to
setting of trigger air gap and replacement of the igni-
tion module and the stator and coil assembly.
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Perform the following tests and check the compo-
nents listed below. If this fails to correct the problem,
replacethe ignition module.

1. Ignition coil and stator.

2. Flywheel.

3. Ignition module.

4. High tension lead (spark plug).
5. Spark plug.

Testing Ignition Module

TESTING .
Checking Air Gap
RETAINING
SCREWS
IGNITON
«wmdzk? MODULE
) — —_ t‘
= o/ | \ls
i e >
=44 f- g
'-\
‘:» = = - =
SET GAP
0.006" LONG TRIGGER PIN -
0.010" SHORT TRIGGER PIN

Wlen -1/8" IGNITION
ZERSION GROMMET MODPLE
\E
] LA
pipite " Tyt Time T LU
‘. TERMINAL ) ==1])|

/A
COIL ‘
LEAD |

of

RETAINING
SCREWS

M 8609 FLYWHEEL

Fig. 2-Testing Ignition Module

Test ignition by using a test plug or hold the high
tension lead terminal 1/8 inch from the spark plug,
Fjgure 2. Crank the engine over rapidly. if a good blue
spark jumps the gap, the ignition system is functional.

/

" If no spark is present make the following checks.

Check high tension lead for a ground out or a dis-
connect at the ignition module.

Check the ignition coil lead and the connection to
ignition module terminal.
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0.187" 0.250"

M 8610

Fig. 3-Adjusting Air Gap

Adjust the system so that 0.006 to 0.010 inch clear-
ance exists between the ignition unit and the long trig-
ger pin in the flywheel.

To adjust, loosen the retaining screw and move the
unit to find the proper gap.

If the gap cannot be adjusted, check trigger pin
length. The short trigger pin should extend 0.187 inch
from the mounting surface.

The long trigger pin should extend 0.250 inch from
the mounting surface.

Remove the flywhee!l and drive the pin(s) in or out
the required amount.
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Testing Ignition Coil
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Fig. 4-1gnition Coil Test

Remove the coil lead from the ignition module ter-
minal. To check series resistance of the ignition coil,
attach leads from a standard ohmmeter to the lead
eyelet terminal and to ground, Figure 4.

If resistance is below 400 ohms, replace the stator
assembly which includes the ignition coil.

If coil resistance is above 450 ohms, replace the
ignition module.

NOTE: The ignition coil cannot be replaced sepa-
rately.
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REPAIR

Replacing Stator Assembly
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Fig. 5-Replacing Stator A<se~-t.1y

To replace stator asasmbly remove two retaining
screws and disuoiinect wire leads, Figure 5. Reverse
procedure to install new stator assembly.

NOTE: Refer to Magneto Ignition system for diag-
nosing malfunctions. Section 40, Group 15.

Replacing Ignition Module

To replace the ignition module, remove blower
housing and two retaining screws, Figure 4. Install a
new module with the two retaining screws and con-
nect wire leads. Adjust air gap as shown in Figure 3.
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SPECIFICATIONS
Component Dimension
Trigger PINAlr Gap . ... ..o 0.006 t0 0.010 inch
Trigger Pin Height .
LoNg Pin . 0.250 inch
Short Pin .o 0.187
Spark Plug Gap . ... ..o 0.030 inch
Ignition Coil Resistance . ............. .. 400 ohms
Ignition Module Resistance ............ .. .. . . . 400 to 450 ohms
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Group 30
CHARGING SYSTEM

PRINCIPLE OF OPERATION

STATOR ASSEMBLY

RECTIFIER-REGULATOR

M g613

FLYWHEEL
MAGNETIC

FLYWHEEL

BATTERY

Fig. 1-Principle of Alternator Operation

Alternator

An alternator system, Figure 1, supplies electrical
energy to charge the 12-volt battery. The battery, in
turn, furnishes energy for cranking, lights, and other
accessories.

The 10-ampere aiternator features (1) a perma-
nent magnetic ring bolted to the inside rim of the fly-
wheel, (2) an alternator stator assembly bolted to the
engine bearing plate and (3) a rectifier-regulator unit
mounted externally on the tractor.

The magnetic ring is composed of 12 permanent
magnets imbedded in a cast ring. These high strength
magnets are arranged between pole pieces providing
an equal number of north and south magnetic poles.
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The magnetic ring, bolted to the inside rim of the
flywheel rotates around the stator.

As the magnetic ring rotates about the stator, an
alternating current is generated in the stator winding.
This alternating current is routed to a rectifier-regula-
tor where it is converted to direct current. Direct cur-
rent conversion is required as the battery will not
accept alternating current because of its electrical
polarity.

With this system, the battery and alternator work
hand-in-hand to supply the needs of the engine and
accessories—each one being dependent upon the
other.
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Rectifier-Regulator

Fig. 2-Rectifier-Regulator

The alternating current produced in the aiternator is
changed to direct current in the rectifier-regulator
unit, Figure 2. Direct current is necessary for charg-
ing the battery.

This change is accomplished through the use of
solid state electronic devices which are arranged to
form a full-wave bridge rectifier.

Regulation is also provided by electronic devices
(Zener diodes) which “sense” the counter-voltage
created by the battery to control or limit the charging
rate. Since these devices generate heat in operation,
the regulator is equipped with finned surfaces to
provide a greater cooling surface.

When the battery is in a low state of charge, the
regulator permits a higher charge rate to the battery.
When battery is fully charged, the devices limit the
charging rate.

REGULATOR WIRING CHANGE

110  Tractor (Serial No. 100,001-105,757)
112 Tractor (Serial No. 100,001-107,385)

The following wiring changes are recommended for
the above tractors (1) if not previously accomplished
and (2) if battery discharging is encountered when
tractors are not operated for a prolonged period.

This procedure places the regulator into the acces-
sory circuit, which switches off with the key. This
eliminates any chance of back drain through the reg-
ulator.
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Remove negative cable from battery to prevent
shorting. Remove positive cable and battery hold-
down clamp. Lift battery from tractor.

E 2
Fig. 3-Cutting Regulator Wire

Cut orange wire from regulator as close to the
molded rubber eyelet as possible, Figure 3.

Fig. 4-Attaching Wires to Ignition Switch,
Using AM31826 Wiring Lead

install an AM31826 Wiring Lead, Figure 4, on end
of orange wire. Use a standard connector such as an
R32027R Splice Terminal found in the AR30963R
Spark Plug Cable and Lead Kit.
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Install male blade on accessory post of ignition
switch.

If you have the AR30963R Spark Plug Cable and
Lead Kit and wish to service a tractor without using
the AM31826 Wiring Leads, proceed as foliows:

Fig. 5-Attaching Wires to Ignition Switch,
without AM31826 Wiring Lead

Remove insulation from the ends of an R32024R
Female Blade with Lead and an R32025R Male Blade
with Lead, Figure 5. Splice bare wires together and
thread into an R32028R Splice Terminal.

Thread bare end of orange regulator wire into other
end of splice terminal. Crimp the splice terminal over
the wire and tape. Attach male blade to the accessory
post on the ignition switch.

NOTE: 3-Blade Connector is removed from switch
in Figures 4 and 5 for illustration purposes only.

Accessories normally attached to the ignition post
may be connected in the female blade outlet. if no
accessories are to be used, place tape over the outlet
to prevent accidental shorting.
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TESTING

The following tests are designed to isolate the
cause of trouble in the charging system. A complete
diagnosis guide appears in Group 5 of this section.

Adequate, approved electrical test equipment is
required to accurately test electrical circuits and in-
telligently diagnose unsatisfactory performance.

Many servicemen prefer to have their electrical
components tested by professionals using highly
complex test equipment. Good automotive repair
centers provide this service.

The following test procedures are recommended
for dealers having their own test equipment. Equip-
ment needed is listed at the end of this section.

NOTE: Because there are many manufacturers of
test equipment, each with their own specific operat-
ing instructions, it is important to follow the manufac-
turer’'s recommendations if the procedurss in this test
section contradict those of the manufacturer.

Testing Circuit Wiring

S8 2
POOR OR LOOSE CORRODED
CONNECTIONS CONNECTIONS DAnRSED

M 5876

Fig. 6-Faulty Wiring

The wiring, Figure 6, in the circuit is just as impor-
tant a part of the charging system as the electrical
units themselves. Undersize wire or loose connec-
tions between the regulator and battery or poor
ground connections between the battery and alterna-
tor will cause a lowering of the charging rate to the
battery.
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TESTING—Continued

High resistance resulting from loose or corroded
connections in the charging circuit between the alter-
nator and regulator will result in a high voltage at the
alternator and may cause premature failure of the
regulator.

A visual inspection will often reveal much useful
information relative to the condition of the charging
system. All wiring should be inspected periodically for
damaged insulation. Faulty wiring should be re-
placed. All terminals should be checked for loose or
corroded connections, and cleaned and tightened, as
necessary.

Unwanted resistance in the circuit results in un-
wanted voltage losses or drops. EXCESSIVE voltage
drop in the charging circuit tends to keep the battery
in an undercharged condition.

Testing Alternator and Regulator

When testing the alternator be sure the battery is in
a full state of charge. See page 10-4 of this section.

IMPORTANT: When testing the charging system,
be sure battery polarity is correct. Prevent alternator
(AC) leads from touching or shorting, as this could
permanently damage the stator.
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Quick Check of Charging System

Fig. 7-Quick-Testing Charging System

Remove spark plug wire and crank engine 15 sec-
onds to partially discharge battery. Reinstall spark
plug wire and start engine.

Run at slow idle, Figure 7. Place load on charging
system by turning on lights, if tractor is so equipped.
Tractor ammeter will show a discharge condition.

Increase engine rpm by lifting up on throttle lever.
As engine speed increases, discharge condition will
disappear; ammeter will show a charging condition at
full rpm.

If this does not occur, proceed to make the follow-
ing tests to determine electronic component which
has failed.
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When testing the charging system of the tractor,
use the following sequence:

Checking Rectifier-Regulator Fuse

R L ARNESS
ONNECTOR

Fig. 8-Checking for Blown Fuse

It'is important to inspect for a blown SFE-14 fuse in
the rectifier-regulator, Figure 8, before proceeding to
test the charging system.

Replace fuse and inspect for original cause of sys-
tem short or overload.

AC Voltage Test

Fig. 9-Checking AC Voltage

Start engine. Remove 3-prong connector from rec-
tifier-regulator unit. Insert leads from AC voltmeter

Litho in U.S.A.

into the two outer piug connections. Check voltage
recorded with engine running at full speed (no load),
Figure 9.

Alternator should supply 28 to 32 volts to the regu-
lator.

If no charge is being received by the battery (0
ammeter reading) and voltage is substantially below
28 volts, the stator is defective and should be re-
placed.

If no charge is being received by the battery (0
ammeter reading) and voltage is more than 25 to 28
volts, the stator is producing properly. Therefore, by
process of elimination, the rectifier-regulator must be
at fault.

DC Voltage Test

Fig. 10-Checking Battery and Regulator Condition

To check regulator output, run engine at full speed
(no load). Check the positive terminal to ground with
a direct current voltmeter, Figure 10. If reading is
more than 14.7 volts, rectifier-regulator is not func-
tioning properly. Replace regulator.
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DC Amperes Test

To check amperage, battery must be in need of
some charge value. If battery is partially discharged,
proceed. if not, remove spark plug wire and crank
engine 15 seconds to partially discharge battery. In-
stall spark plug wire.

CAUTION: Never start an engine through a test

SPECIAL  § N
HARNESS
CONNECTOR! -

meter.

REGULATOR
CONNECTOR
“ON_TRACTOR

Fig. 11-Checking DC Amperes at Battery.

Install ammeter in a series between battery cable
and positive battery post, or use a special harness as
shown in Figures 11 and 12.

To make this harness, install blades on each outer
wire of a regulator connector. Place a metal splice
terminal on the center wire. Complete the tool by in-
stalling a blade on one end of a short piece of wire; a
splice terminal on the other.

Litho in U.S.A.

To check amperage, remove connector from regu-
lator and install special harness connector as in Fig-
ure 11. Insert outer two blades in regulator connec-
tor. Insert short strip of wire into center slot of regula-
tor connector. Start engine and test for available
amperes.

BLADE SPLICE REGULATOR
TERMINALS TERMINALS CONNECTOR

L SPLICE CONNECTOR

M 8626

Fig. 12-Special Wiring Harness for
Attaching Ammeter in Series

Remove splice connector, and attach ammeter to
splice terminals.

Adjust polarity on meter. Ampere reading should
be from 1 to 10 amps depending on battery condition.
If battery is partially discharged and no amps are
available, and previous test proved the alternator to
be functioning properly, the rectifier-regulator is de-
fective.

If DC voltage and amperage prove satisfactory,
there is no reason to service the charging system if
battery will not stay charged. The problem would be in
the battery.
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AC Leads and Windings

The stator can also be tested out of the engine by
connecting chmmeter leads to AC wire from stator
and ground, Figure 13.

FROM oo
STATO

Fig. 13-Testing Stator and AC Lead with Chmmeter

NOTE: A test light can be used to check stator con-
tinuity for battery charging coils, but an ohmmeter
must be used when checking the stator ignition coil.

To check the stator windings, connect ochmmeter
leads to both AC stator leads. The reading on the low
scale should be between 0.2 and 0.3 ohms. Any read-
ing below 0.2 ohms indicates an open winding and a
higher reading indicates a shorted winding.

For test procedures regarding the ignition system,
refer to the preceding sections.

Litho in U.S.A.

REPAIR

No adjustments are possible on the alternator sys-
tem and field service on this system is not recom-
mended.

A faulty regulator or alternator shouid be replaced
with a new unit if testing proves either part defective.

To remove alternator, see Section 20 for instruc-
tions on engine removal and disassembly. Remove
flywheel, which houses rotating magnetic field. Re-
move screws holding stator to bearing plate.

When replacing an alternator stator on the magne-
to equipped 110 Tractor, remove ignition coil from old
stator core. Install coil on new stator core if testing
shows coil to be in good condition.
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DESCRIPTION

CLUTCH-BRAKE
PEDAL

BRAKE ROD
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VARIATOR
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Fig. 1-Power Train Components

The power train of the 110 and 112 Tractors con-
sists of the following components: engine drive
sheave, variator sheave, transaxle power input
sheave, primary and secondary drive belts and the
idler-variator spring.

Forward speed of the tractor can be increased or
decreased by moving the variable speed control lever
forward or rearward. Speeds can be varied from 0.4
to 7.4 mph with this system.

Litho in U.S.A.

With the variable speed drive, changes in travel
speed can be made without using the clutch,

When the clutch is used in conjunction with the
gear shift lever, the pedal need only be depressed
until power is disconnected. Further depressing of the
clutch pedal applies braking force to the rear wheels.

Refer to pages 10-1 and 10-2 for a more detailed
explanation of the clutch-brake and variable speed
operation.
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Group 10

CLUTCH, BRAKE AND VARIABLE SPEED DRIVE

PRINCIPLE OF OPERATION

VARIABLE SPEED CONTROL LEVER

Fig. 1-Variator Linkage

The variable speed is regulated manually with the
variable speed control lever, Figure 1. By depressing
the thumb release and moving the variable speed
control lever toward the front of the tractor, the var-
iator is moved rearward and the tractor speed is in-
creased. Releasing thumb pressure on the variable
speed control lever locks the lever in any of seven
speed positions on the quadrant. NOTE: Only five
positions are operative at any one time when the drive
is properly adjusted. The other two positions allow for
belt “tolerances’ and normal wear before adjustment
becomes necessary.

CLUTCH-BRAKE PEDAL

The variator and variable speed can also be con-
trolled with the clutch-brake pedal to vary tractor
speed within the limits determined by the position of
the variable speed control lever. When the variable
speed control lever is positioned fully forward, the fuli
speed range of the variator and tractor can be con-

trolled with the clutch-brake pedal as it is depressed -

through the variable speed range, Figure 2.

Litho in U.S.A.

Fig. 2-Clutch-Brake Pedal

Depressing the clutch-brake pedal through the
neutral range moves the variator forward to disen-
gage the drive. Further depression applies braking
force to the rear wheels; this is the braking range. In
this manner, the drive is always disengaged before
the brake is applied.

The variator is load and torque sensitive when
heavy draft loads are applied. For example, while us-
ing a plow or front mounted blade and with the varia-
ble speed control lever forward (fast speed), the trac-
tor may slow down as the variator shifts itself into a
lower range.

This also causes the clutch-brake pedal to creep
downward. The pedal comes up again as the load is
relieved.

Fig. 3-Setting Parking Brake

When the clutch-brake pedal is fully depressed the
parking brake can be set by moving parking brake
lever downward in its slot.
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VARIATOR

The variator (Figure 4), has two outside half
sheaves fixed to a common hub. The center sheave is
free to slide on the shaft.

In operation, the variator is moved like a pendu-
lum, between the engine drive sheave and transmis-
sion driven sheave (Figure 5).

Engine Drive Clutch

When the clutch-brake pedal is depressed, the var-
iator moves forward, Figure 5, releasing the primary
beit from the engine sheave.

Release of clutch-brake pedal allows variator to
swing rearward tightening primary belt, engaging en-
gine drive sheave.

Slow Speed Position

With the variable speed control lever in the rear-
ward or slow speed position, the variator sheave will
be in a preset position, Figure 6, which will provide for
a large primary and a small secondary sheave cir-
cumference. This change in circumference will effec-
tively reduce secondary belt speed, resuiting in a
slow rate of travel.

High Speed Position

When the variable speed control lever is moved to
the forward or high speed position, the variator center
sheave will shift due to increased primary belt ten-
sion. The result of the center variator sheave shift will
be a smaller circumference for the primary belt and a
larger circumference for the secondary belt, Figure 7.
This change will increase secondary belt speed, re-
sulting in a higher rate of travel for the tractor.

With this system, faster or slower travel speeds are
available while the engine speed remains constant.
All transmission gear positions can be used in con-
junction with the variable speed control.

NOTE: The engine MUST be running to allow varia-
tor to change belt positions.
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© . SHEAVE

Fig. 4-Variator
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Fig. 5-Clutch Position
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Fig. 6-Slow Speed Position
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Fig. 7-High Speed Position
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PRELIMINARY DIAGNOSIS OF MALFUNCTIONS

A diagnosis for the clutch, brake and variable
speed drive maifunctions appears on page 10-4. Be-
low are some of the more common complaints to
consider before referring to “Diagnosing Malfunc-
tions.”

VARIABLE SPEED DRIVE

Probably the most frequent complaint with the vari-
able speed drive is that the tractor will not respond to
movements of the variable speed control lever.

First, the engine must be running before the varia-
tor can shift belt positions to vary the speed.

Second, even when the variable drive is correctly
adjusted, the variable speed control lever will not af-
fect tractor speed when the lever is in forward notch-
es 6 or 7 on the quadrant, Figure 7.

VARIABLE SPEED
CONTROL LEVER

QUADRANT

Fig. 8-Variable Speed Control Lever

Positions 6 and 7 are provided to allow for belt tol-
erances and normal linkage wear before adjustment
becomes necessary.

However, when the tractor does not respond to
movements of the variable speed control lever in pos-
ition 1, on the quadrant, the control linkage needs
adjusting. Follow adjustment procedure, page 10-16,
carefully.

Primary belt wear can throw the variable speed
linkage out of adjustment. When this happens, there
will be no forward travel even when the variable
speed control lever is in notch 1 on the quadrant
(slow speed position). Adjust the linkage as de-
scribed on page 10-15.
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If the tractor is stopped without depressing the
clutch-brake pedal with the variable speed control
lever in the forward position, free-wheeling action will
occur the next time the tractor is started should the
control lever be moved back (slow speed position)
before starting the engine.

Te prevent this free-wheeling action, pull the varia-
ble speed control lever to the rear (slow speed posi-
tion) before setting the parking brake and stopping
the engine.

If variator is free wheeling and the variator pivot is
free, check for adequate tension on variator spring to
be sure there is tension enough to return the variator
when accelerating. If not, replace the spring.

A misaligned engine drive sheave could also be at
fault. Align engine sheave.

Readjust variable speed control linkage. See “Ad-
justments,” page 10-15.

Check and correct all items listed under “Diagnos-
ing Malfunctions” when variator action and tractor
acceleration are sluggish.

BRAKES

A clutch override is incorporated into the brake
system to assure positive braking action regardless of
the position of the variable speed control lever.

If difficult or poor braking action occurs it is impor-
tant that the variator be inspected for proper adjust-
ment and the possibility of being sticky from the ac-
cumulation of dirt.
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DIAGNOSING MALFUNCTIONS

BELTS

Belts Seem to Slip Under Load.
Weak secondary idler spring.

Variator linkage not properly adjusted.
Variator in clutch position.

Dirt in variator sheave grooves.

Variator arm binding at pivot (in pedestal).

Glazed or greasy belts.

Dirty or gummy variator sheave hub.
V-belts worn or lumpy.

Worn sheaves.

Broken variator spring.

Primary Belt Jumps Off Variator Sheave.
Primary belt guide improperly iocated.
Primary belt too long.

Oil or grease on belt.
Worn or nicked variator sheaves.
Dirt in variator groove.

Secondary Belt Jumps Off Variator Sheave.
Secondary belt idler arm pivot binding.
Worn, bent, or nicked input sheave.
Worn or nicked variator sheaves.

Dirt in variator and/or input sheave.

Worn (center) variator sheave bearing.
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Slack Primary Belt.
Variator linkage not properly adjusted.

Worn or nicked variator sheaves.
Primary belt too long.
Weak variator spring.
Slack Secondary Belt.
Weak secondary idler spring.
Secondary belt idler arm pivot binding.
Broken variator spring.
Excessive Primary Belt Wear.
Clutch over-ride not adjusted properly.
Dirty or greasy variator sheave hub.
Dirt in variator sheave grooves.
Excessive Secondary Belt Wear.
Weak secondary idler spring.
Worn, bent or nicked input sheave.
Belt worn or lumpy.
Worn or nicked variator sheaves.
Dirt in sheave grooves.
Secondary belt idler arm pivot binding.

Oil or grease on belt.
VARIATOR

Noisy Variator.
Worn center variator sheave bearing.

Worn variator bearing.
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CLUTCH

Clutch Hard to Operate.
Engine not running.

Brake rod not properly adjusted.

Clutch override not properly adjusted.
Variator arm binding in pivot (in pedestal).
Secondary belt idler arm pivot binding.
Dirty or greasy variator hub.

Clutch Pedal Strikes Top of Footrest.
Brake rod not properly adjusted.

Clutch Pedal Creeps Down Under Load.

Load and torque sensing feature operating.
This is a characteristic of drive when
encountering loads with variable speed
control lever fully forward.

Weak variator spring.
Variator linkage not properly adjusted.
Clutch Will Not Disengage.

Clutch override and/or brake rod not properly
adjusted.

Short secondary belt.
Move transaxle to forward position.

Variator not properly adjusted.
Primary belt too short.
Install correct belt.

Clutch Pedal Jumps.
Primary V-belt and/or secondary V-belt worn
or lumpy.

Dirt in sheave grooves.

Loose input sheave on transaxle hub.
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BRAKE

No Brakes.
Engine not running.
Operate engine for more effective braking.

Brake rod not properly adjusted.
Adjust linkage.

Variator not properly adjusted.

Dirt in sheave grooves.
Brakes Not Effective.

Worn lining.

Oil on lining.

Broken band.

MISCELLANEOUS

Tractor Does Not Move (Engine Running).
Variator clutched.
Move variable speed control lever forward.

Parking brake set.
Variator not properly adjusted.

Primary belt too long.
Install correct tength belt.

Variator arm binding in pivot (in pedestal).
Excessive Tractor Vibration.

Primary V-belt and/or secondary V-belt worn
or lumpy.

Loose transaxle drive sheave cap screws.
Bent or damaged input sheave (transaxle).

Dirt in sheave grooves.

Tractor Will Not Move With Variable Speed Control

Lever Pulled Back.
Variator not properly adjusted.

Primary belt too long.

Dirty or greasy variator sheave hub.



50 Power Train

10-6 Clutch, Brake and Variable Speed Drive

Tractors, 110 and 112 (Serial No. 100,001- )
SM-2088-(Nov-69)

Tractor Will Not Accelerate When Variable Speed

DIAGNOSING MALFUNCTIONS - Continued

Control Lever is Moved Forward.
Variator center sheave too tight on variator

hub.

Dirty or gummy variator sheave hub.

Variator arm binding in pivot (in pedestal).

Variator not properly adjusted.

Short secondary belt.
Weak variator spring.

Primary belt too short.
Install proper belt.

M 8624
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Tractor Will Not Attain Specified Travel Speed.
Variator not properly adjusted.

Clutch shaft tight in support brackets.
Dirty or gummy variator sheave hub.
Weak variator spring.

Primary belt too short.
Install proper belt.

Variator arm binding in pivot (in pedestal).

Weak secondary idler spring.

REPAIR

Fig. 9-Variator Assembly

1-Handle Grip
2-Thumb release
3-Spring
4-Washer
5-Speed Control Lever
6-Speed Control Rod
7-Lever Hub
8-Lever Quadrant
9-Screw
10-Spring Pin
11-Cotter Pin
12-Speed Control Shatt
13-Washer
14-Spring Locking Pin
15-Speed Control Shaft Link
16-Cotter Pin
17-Variator and Clutch Spring
18-Secondary Belt
19-Spring Link
20-Cap Screw
Nut
Lock Washer
21-Pivot Ferrule
22-Grease Fitting
23-0-Ring
24-Button Plug
25-Cap Screw
26-Lock Washer
27-Variator Arm
28-Outer Variator Haif Sheave
29-Center Sheave Bearing
30-Center Sheave
31-Hub
32-Bearing and Shaft Assembly
33-Cap Screw
Lock Washer
34-Belt Guide
35-Primary Belt
36-Drilied Pin
37-Grease Fitting
38-Clutch Override Link
39-Belt Guide
40-Cap Screw
Lock Washer
41-Clutch Override
42-Washer
43-Cotter Pin
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REPLACING PRIMARY V-BELT L aRAULIC ., N
: ; A MOUNTING
BA‘CKEéT

Fig. 10-PTO Shield Fig. 13-Removing PTQO Sheave
Remove PTO shield by lifitng up with fingers and Unsnap clutch arm clip and slide clutch arm and
pulling out, Figure 10. PTO sheave off shaft. Be careful not to get any dirt or

foreign material into sheave bearings, Figure 13.

NOTE: Secondary belt and hydraulic pump drive
belt must be removed to replace primary belt.

Depress clutch-brake pedal and lock parking
brake. Remove belt guides and shield mounting
bracket. Loosen 5/16-inch cap screw on variator belt
guide and slide guide up far encugh to remove belt
from variator sheave and engine sheave.

Replace belt and reassemble parts removed.

) o IMPORTANT: After replacing primary belt, readjust
Fig. 11-PTO Brake Retaining Screw variator. Refer to “Adjustment,” page 10-15.

Remove PTO brake cap screw, Figure 11.

Fig. 12-PTO Brake
(PTO Drive Sheave Removed to lllustrate
Position of PTO Brake)

Remove PTO brake, Figure 12,

Litho in U.S.A.
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REPLACING SECONDARY BELT

SEEELT

Fig. 14-Secondary Belt

To replace worn or broken secondary belt, move
variable speed control lever forward (fast speed posi-
tion). Turn engine over momentarily to allow variator
to move to fast speed position. Then raise secondary
idler and slip secondary belt off variator. Remove
three screws, Figure 14 from input sheave and slide
sheave off hub far enough to remove belt.

Install new belt around variator sheave. Block up
secondary idler to release belt tension and install belt
and input sheave.

After belt replacement, check variator and brake
adjustents.

INSPECTING V-BELTS

The V-belts in the tractor transmit power by friction
and a wedging action against the sheaves. All belts
and sheaves wear with use. Normal wear can be rec-
ognized as even wear, both on the belt and sides of
sheave.
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A slight raveling of the belt covering does not indi-
cate premature belt failure. Cut off the raveling when
the covering begins to peel.

When evidence of extreme or abnormal belt wear
is noted, check first for faulty sheaves. A bent, nicked
or chipped sheave will cause rapid belt wear. Replace
sheaves found in this condition.

Belt wear, tractor vibration and erratic operation
will resuit when dirt becomes packed and lodged in
V-grooves of the sheaves. Check especially the varia-
tor sheave. Loosen and clean dirt from all sheaves.

See page 10-4 of “Diagnosing Malfunctions” for
other possible causes of belt wear.

CLEANING V-BELTS

Clean belts by wiping them with a clean cloth.
Avoid use of solvents since this will soften the materi-
als and cause the clutch to grab. Replace belts found
to be oily or greasy.

Do not use belt dressings. Dressings often give
only temporary gripping action while softening the
belt and causing eventual deterioration, and shorten-
ing of the belt life. Dressings also will cause a “‘grab-
by” clutch.
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SERVICING VARIATOR

SECONDAR
BELT

VARIATOF
 SPRING

Removing Variator

Remove primary and secondary belt from variator.
IMPORTANT: Do not pry belts over sides of variator,
Figure 15.

Loosen 5/16-inch cap screw on primary belt guide
and slide guide up far enough to remove belt from
variator sheave and engine sheave.

Disconnect variator spring. Remove battery and
battery base. Disconnect clutch override at variator
arm and clutch shaft arm. Disconnect speed control
shaft link and remove variator pivot cap screw (both
illustrated in Figure 9). Guide pivot end of variator
arm through notch in tractor frame, Figure 16. Varia-

, = VARTATOR
tor must be removed from underside of tractor. M 502

Fig. 16-Removing Variator

Litho in U.S.A.
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Disassembling Variator Sheave

Fig. 17-Disassembling Center Variator Sheave

CENTERS

g 223740

' 1" LONG

Fig. 18-Disassembling Center
Variator Sheave (with special tool)

Place variator half sheave (next to bearing support)
in a vise with soft jaws as shown in Figure 17. Insert
ends of two large punches in holes of sheave and a
bar between punches. Then turn counterclockwise to
remove sheave. Lift center sheave from variator hub.

Using the same procedure as described above, a
special tool can be used as shown in Figure 18. This
tool is not available from a supplier, but can be made
by drilling a bar of steel and inserting 3/8-inch round
stock as shown. Weld round stock into place after
tool has been tried and checked.

Litho in U.S.A.

378" ROUND STOCK

Removing Variator Bearing and Arm

2

Fig. 19-Pressing Variator Bearing From Hub

Place variator bearing and hub assembly under
press, Figure 19, and press bearing from hub. Be
sure to press against outer race only.

Place hub in a vise and remove half sheave.
inspecting Variator

CENTER>
SHEAVE

Fig. 20-Checking Variator Bearing and Hub

Measure 1.D, of center sheave bearing and 0.D. of
variator hub, Figure 20, after cleaning parts thorough-
ly. Refer to “Specifications,” page 10-18 for wear tol-
erances. Replace center sheave or hub if wear limits
are exceeded. Do not attempt to service center
sheave bearing. Bearing and center sheave are avail-
able only as a factory assembily.

Check center sheave and sheave halves for wear
on the sheave faces or for evidence of damage or
nicks. Replace parts which may cause excessive belt
wear or which would upset the delicate balance of the
variator assembly.
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Fig. 21-Checking Variator Bearing and Shaft

Measure press fit between bearing and hub, Figure
21. See “Specifications,” page 10-18, for wear limits.
Check bearing condition, and alsc check press fit of
bearing shaft in variator arm. Replace parts neces-
sary to obtain proper fit.

IMPORTANT: The center sheave bearing is lubri-
cated with a special grease at the factory and will last
for the lifetime of the sheave. Do not attempt to lubri-
cate.

Assembling Variator

Fig. 22-Pressing Bearing in Hub

Coat bearing case with a light film of oil. Place hub
with sheave on press bed, Figure 22. Pressing on
outer ring only, press bearing into hub until distance
between bearing end and hub face is 0.12-inch below
hub face, Figure 23.

Litho in U.S.A.

Fig. 23-Pressing Variator Arm
on Bearing Shaft
Wipe a light film of oil on bearing shaft. Place varia-
tor arm on bearing shaft with weld down. Press varia-
tor arm on bearing shaft until end of bearing shaft is
flush with outside of variator arm.

Clamp assembly in a vise having soft jaws as
shown in Figure 17. Place center sheave assembly on
hub and thread half sheave on hub. Using two large
punches and a bar, tighten sheaves firmly by turning
sheave in opposite direction as shown in Figure 17.

Fig. 24-Staking Variator Hub

Spike threads three or four places on both sides of
variator as shown in Figure 24.
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Installing Variator
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Fig. 25-Installing Variator Assembly

Install variator assembly in the following manner:

Guide pivot end of variator arm through notch in
tractor frame from the underneath side, Figure 16.

Install pivot cap screw “A,” Figure 25, and tighten
firmly. Connect speed control link.

Connecting Variator Spring

Connect variator spring to spring link with an auto-
motive brake spring pliers as shown in inset of Figure
25.

Install primary belt. To ease primary belt installa-
tion, move variator lever rearward and depress and
lock parking brake. This will hold variator sheave in a
torward position.
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Next, install secondary belt. To facilitate this belt
installation, release parking brake and move the var-
iator lever to the forward position before placing belt
over sheave. In most cases it will be helpful to move
secondary belt tightener upward to gain the additional
belt length required for installation.

Position primary belt guide approximately 1/16-
inch from sheave and tighten retaining cap screw
firmly.

After installation is completed, make final adjust-
ments to variator following the procedure listed on
page 10-15,
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BRAKES

T

M 7789 25 4
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1-Clutch-Brake Pedal
2-Cap Screw
Nut
Lock Washer
3-Washer
4-Woodruff Key
5-Cotter Pin
6-Washer
7-Parking Brake Knob
8-Nut
9-Parking Brake Rod
10-Cotter Pin
11-Spring
12-Bolt
Nut
Lock Washer
13-Grease Fitting
14-Clutch Override Assembly
15-Clutch Override Link
16-Drilled Pin
17-Grease Fitting
18-Parking Brake
19-Spring Link
20-Clutch and Brake Spring

21-Spring Locking Pin
22-Drilled Pin
23-Brake Arm Pivot
24-Brake Pulley
25-Set Screw
26-Brake Band
27-Brake Arm
28-Brake Lever Bracket
29-Cap Screw

Lock Washer
30-Cap Screw

Lock Washer
31-Spring Pin
32-Brake Pin
33-Brake Lever
34-Brake Yoke
35-Nut
36-Spring
37-Spring Stop
38-Bolt
39-Brake Rod
40-Clutch and Brake Shaft

Fig. 26-Exploded View of Clutch-Brake Components
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Replacing Brake Band

A brake band with bonded lining is used on all 110
and 112 Tractors. Whenever brake band servicing is
required due to worn or oily lining or other damage,
the following procedure should be used.

CCESS HOL

SPRING LOCKING PIN

Fig. 27-Removing Brake Assembly
(Deck removed for clarity)

Remove spring locking pin and drilled pin from
brake arm, Figure 27.

There are two access holes on the left frame
through which a socket and extension can be inserted
for removal of the brake band retaining cap screws.
Remove these two cap screws and slip band off bot-
tom of brake pulley. Lift band assembly upward and
to the right to remove.

& BRAKE PIN

M 8533

Fig. 28-Removing Brake Pin

Remove brake pin, Figure 28, and separate brake
band assembly from arm and bracket. '
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Fig. 29-Removing Spring Pins From Arms and Band

Drive spring pins from arm and band as shown on
Figure 29.

Lubricate lever pivot before reassembly.

Reverse disassembly procedure to assure correct
installation.

After installing brake band assembly on tractor,
refer to “Adjustment” page 10-15, and adjust brake
linkage accordingly.

Replacing Brake Pulley

Fig. 30-Removing Brake Pulley

Loosen pulley retaining set screw and remove
brake pulley using a puller similar to the one shown in
Figure 30.

When replacing pulley, tap pulley onto shaft with a
soft mallet and install set screw. Use a thread lock
compound to secure set screw.
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ADJUSTMENTS
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Fig. 31-Schematic of Clutch, Brake, and Variator

TRACTOR
BRAKE
PIVOT
POWER INPUT TO
M 8621 TRANSMISSION
LINKAGE ADJUSTMENT

Brake, clutch and variator adjustments should not
be made individually because each adjustment af-
fects the other. Always adjust the entire linkage as
explained on these pages when adjustment is re-
quired.

When tractor linkage is properly adjusted, the vari-
able speed control lever will increase tractor speed
when moved forward from quadrant notch 1 through
notch 5.
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Linkage adjustment is necessary when either of
the following-occurs:

A. Tractor is inoperative when variable speed lever
is in notch 1 on the quadrant (slow speed position).

B. Clutch-Brake pedal strikes foot-rest when pedal
is fully depressed.

Adjust tractor linkage as follows.
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Place variable speed lever in notch 5 on the quad- CLUTCH-BRAKE PEDAL ADJUSTMENT
rant, which is the third notch from the front of the
tractor, Figure 32.

Fig. 33-Clutch-Brake Pedal Heights

The clutch-brake pedal is properly adjusted when
Fig. 32-Variator Adjusting Hole . the lowest point on the pedal is not less than 3/4 inch
from the top of the footrest when fully depressed,
Pry plug button from adjusting hole in tractor ped- Figure 33. If leéss than 3/4 inch above the footrest
estal and loosen cap screw (one or two turns) with a  when fully depressed, adjust the brake as follows:
3/4-inch socket wrench.

Disconnect spark plug cable and turn engine
several revolutions with key starter until the clutch-
brake pedal rises as high as it will go.

Center cap screw in adjusting hole. Tighten cap
screw firmly and replace plug button in adjusting
hole.

NOTE: If, after adjusting variator linkage, tractor
stifl will not move when variable speed control lever is
in first notch on the quadrant (slow speed position),
_and the clutch-brake pedal is released, a new primary
belt must be installed.

Fig. 34-Adjusting Brake Linkage

Remove spring locking pin and drilled pin from
clevis, Figure 34.

Turn clevis onto brake rod until a 3/4 inch dimen-
sion can be obtained as shown in Figure 33. Replace
drilled pin and insert spring locking pin.
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ADJUSTING CLUTCH OVERRIDE

Fig. 35-Adjusting Clutch
Override Screw

The clutch-brake pedal height should not exceed 7
to 8 inches from the foot-rest when clutch is released.
Place the variable speed control iever in notch 7 (fast
drive position) when this measurement is taken.

If the clutch-brake pedal rises higher than 7 to 8
inches when released it will be necessary to adjust
the clutch override.

To adjust the clutch override insert a punch or nar-
row screwdriver into the hole in the adjusting screw,
Figure 35. Turn screw counterclockwise until the 7 to
8-inch dimension is obtained.
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BELT GUIDE ADJUSTMENT

Fig. 36-Adjusting Primary
Belt-Guide

If the primary belt jumps the variator sheave when
the clutch-brake pedai is depressed, the distance
between the variator and primary belt guide should be
checked. Distance between guide and sheave should
not exceed 1/8- inch as shown in Figure 36.
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SPECIFICATIONS

Fig. 37-Variator Press Fit Components

Component Dimension
Center Sheave [.D. w/bearing . ... .. ... e 2.0015 - 2.0025 inches
HUub O.D. . 1.999 - 2.001 inches
HUD 1 D, . L1790 - 1.1800 inches
Bearing O.D. .. ... . 1.1806 -1.1811 inches
Bearing shaft O.D. . ... .. e 0.6262 - 0.6267 inch
Bearing support 1.D. ... 0.6240 - 0.6255 inch
Primary belt guide (Distance between variatorandguide) .............. ... ... ... ... 1/16 - 1/8inch
SPECIAL TOOLS
Name Part No. Use
Brake Spring Pliers 12-inch To install variator spring

Litho in U.S.A.
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Group 15
4-SPEED TRANSAXLE

) PRINCIPLE OF OPERATION

SHIFTER
FORKS

SHIFT LEVER

INPUT SHAFT

M 5881
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Z >
7 | Q 7. ‘
= le o '
=] -
_ g_ — ==
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Fig. 1-Tractor Transaxle - 4 Forward Speeds - 1 Reverse

The transaxle is a complete unit consisting of a
transmission and differential axle. Gear shifting is
accomplished by a direct-mounted shift lever con-
nected to the four forward gears and one reverse.

There are two distinct shifter fork and gear assem-
blies: one for reverse, first and second; the other for
third and fourth.

The transaxle has automotive-type alloy gears turn-
ing on anti-friction bearings and is oil-bath lubricated.

Lithoin U.S.A.

Needle bearings are used throughout except for the
input shaft bearing and axle housing bearings which
are ball bearings.

A bevel gear type differential is regular equipment
on all 110 and 112 Tractors with the exception of the
112 hydraulic lift tractors. All 112 hydraulic lift trac-
tors above serial number 130,000 are equipped with a
limited slip differential, which can be identified by the
number #2317 stamped on the differential serial
number plate. For additional information refer to page
15-11.
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GEAR SHIFT PATTERN
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Fig. 2-Gear Shift Pattern

Fig. 5-2nd Gear

Gear shifting for all four forward gears and reverse
is accomplished with a shift lever, Figure 2, mounted
on the transaxle and two separate shifter forks and
gear assemblies. One fork controls the first, second
and reverse gear positions. The other fork controls
the third and fourth gear positions.

Study illustrations below and at left to determine
power transmission from the input shaft to the axles
in each gear position.

Fig. 3-Reverse Gear

Fig. 7-4th Gear

Fig. 4-1st Gear

Litho in U.S.A.
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DIAGNOSING MALFUNCTIONS

TRANSAXLE Locked in Gear.

Clutch-brake and variable speed control not prop-

erly adjusted.
Gears Clash When Shifting.
Clutch-brake and variable speed control not prop- Clutch-brake pedal not fully depressed.
erly adjusted.
o o i Noisy Forward Speeds.
Shifting gears while tractor is in motion. Low lubricant level.
Clutch-brake pedal not fully depressed. Differential bevel gears worn or damaged.

Linkage not properly assembled. Gears worn or damaged in transmission section of

transaxle.
Hard Shifting.

Clutch-brake and variable speed control not prop- Worn or damaged bearing.
erly adjusted.

. Noisy in Reverse.
Shifting gears while tractor is in motion. Low lubricant level.
Clutch-brake pedal not fully depressed. Reverse idle gear and/or shaft worn or damaged.

Loose shifter housing bolts. Differential bevel pinion gear (s) worn or damaged.

Shift quadrant not properly adjusted.
Lubricant Leaks.

Shifter forks, rod(s) or other transmission gear Excessive lubricant.

selection components damaged.

Loose case screws.
Worn shifter lever assembly.

Loose shifter housing bolts.
Jumps Out of Gear.

] Worn or damaged shifter housing seal.
Quadrant not properly adjusted.

) o Worn or damaged shaft seal.
Gear(s) damaged from shifting while tractor is in
motion. Defective O-ring between case and axle housing.
Worn spline on input shaft. Defective case gasket.
Worn shifter gear spline.

Shifter forks, rod(s) or other transmission gear
selection components damaged.

Litho in U.S.A.
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)

1-Shifter Fork (2 used)
2-Spring (2 used)
3-Ball (2 used)
4-Shifter Rod (1st, 2nd and
reverse speeds)
5-Shifter Stop
6-Shifter Rod
7-Snap Ring (2 used)
8-Shifter Shaft and Gear
9-Needle Bearing
10-26-Tooth Shifter Gear (1st, 2nd
and reverse speeds)
11-20-Tooth Shifter Gear (3rd and
4th speeds)
12-input Shaft and Pinion
13-16-Tooth input Shaft Gear-
14-Snap Ring
15-Knob
16-Shifter Lever
17-Cap Screw (8 used)
18-Shifter Lever Housing
19-Rubber Seal
20-Spring Pin
21-Keeper
22-Gasket
23-Case
24-Input Shaft Bearing
25-0il Seal (1-5/8” 0.D.)
26-Reverse ldler Gear
27-Spacer (1-1/16” long)
28-Reverse ldler Shaft

Litho in U.S.A.
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29-Thrust Washer (3/4” 1.D.
x1-1/4” 0.D.)

30-Thrust Washer (7/8” 1.D.
x 1-7/16” 0.D.) (13 used)

31-3-Cluster Gear

32-Spacer (15/32" long)

33-2-Cluster Gear

34-Brake Shaft and Pinon

35-30-Tooth Idler Gear

36-Thrust Washer (1”7 1.D.
x1-1/2" 0.D.)

37-1dler Shaft Washer

38-Gasket

39-Cover

40-Dowet Pin (2 used)

41-0il Seal (1-3/8” 0.D.)

42-1dier Shaft and Pinion

43-22-Tooth ldler Gear

44-Thrust Washer (1-5/16" 1.D.
x 1-1/2” 0.D.) (2 used)

45-Cap Screw (5 used)

46-36-Tooth Output Gear

47-Output Shaft

48-Pipe Plug (2 used)

49-Cap Screw {4 used)

50-Lock Washer (4 used)

51-0-Ring (2 used)

52-Axle Retainer (2 used

53-Ring Gear

54-Cap Screw (3 used)

Fig. 8-4-Speed Transaxle (with bevel gear differential)
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55-R.H. or L.H. Axle Housing (2 used)

56-Bevel Pinion {2 used)

57-Drive Block (2 used)

58-Drive Pin

59-Axle Housing Bearing (2 used)

60-Cap Screw (8 used)

61-Lock Washer (8 used)

62-Rear Tire Valve (2 used)

63-Needle Bearing (17 0.D.)(3 used)

64-Rear Wheel (2 used)

65-Wheel Boit (10 used)

66-Rear Wheel Hub (2 used)

67-Snap Ring (2 used)

68-R.H. or L.H. Axle (2 used)

69-Thrust Bearing (7/8” 1.D.
x1-7/16” 0.D.) (4 used)

70-R.H. Carriage

71-L.H. Carriage (tapped)

72-Bevel Gear (2 used)

73-Snap Ring

74-Drain Plug

75-Take-up Washer (4 used)

76-Needle Bearing for Axle Shaft
{2 used)

77-Needle Bearing for Output
Shaft (2 used)

78-Needle Bearing for Brake Shaft

79-Needle Bearing for Shifter Shaft

80-Needle Bearing for idler
Shaft and Idler Pinion
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REMOVING TRANSAXLE

To facilitate transaxle removal, remove fender-
deck.

On the 110 and 112 Tractors serial number
(160,001- ) it will be necessary to disconnect
the neutral-start switch harness at the wire connector
before removing fender-deck.

HITCH PLATE
AP SCREWS

SPRING |

”

PIN C
CLEVIS

Fig. 8-Preparing Transaxle for
Removal (Right Rear Wheel Removed
for Clarity)

Place variable speed control lever in its fast posi-
tion (forward most notch).

Raise up on secondary belt idler to release beit
tension. Slip belt off variator sheave and transaxle
drive sheave. Do not pry belt from sheaves, if neces-
sary remove transaxle drive sheave to ease removal.

Block up tractor and remove rear wheels. Remove
spring pin and disconnect brake clevis from brake
arm.

Disconnect neutral start switch at wire connector.

Remove six cap screws that retain the hitch plate to
tractor frame, and roll hitch plate and transaxle as-
sembly rearward as shown in Figure 10.

Litho in U.S.A.

WIRE
CONNECTORS

TRANSAXLE

Fig. 10-Hitch Plate and Transaxle
Assembly Removed from Tractor

WHEEL HUB

,;\v
TRANSAXLE
DRIVE ,

EAVE
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_IDLER

Fig. 11-Preparing Transaxle for
Disassembly

To facilitate transaxle disassembly, remove the fol-
lowing components:

Wheel hubs Secondary idler

Hitch plate Brake band assembly
Drive sheave Shift lever

Input hub Neutral start switch

and bracket

When removing the shift lever assembly, place
lever in neutral before removing retaining screws.

When removing whee! hubs it is advisable to use a
wheel or gear pufler to prevent damage.
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OPENING TRANSAXLE

Fig. 12-Transaxle Repair Stands

Drill two 2-inch holes in line with each other 8-
inches apart in a sturdy work bench or stand, Figure
12.

Fig. 13-Removing Case Screws

Place transaxie in bench or stand vertically with
socket head cap screws and input shaft upward.
Remove eight screws, Figure 13.

Grasp the input shaft with the right hand and the
transaxle case with the left hand. Lift case slowly and
shake lightly so all loose parts remain in cover, Figure
14.
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Fig. 14-Removing Cover

REMOVING INTERNAL COMPONENTS

:WASHER AND 3-CLUSTER GEAR!

:SHIFTER RODS
'AND SHAFT
. ASSEMBLY

DIFFERENTIAL;
AND AXLE |

PINION |
“AND WASHER

2-CLUSTER GEAR|

Fig. 15-Gear Removal Sequence

Figures 15 and 16 will identify the group assemblies
for the 4-speed transaxle. Lift them from the case in
the following order.

1. Gasket.

2. Differential and axie assembily.
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3. Washer, 3-cluster gear and spacer from shaft
and pinion brake.

4. Gear pinion and washer.

5. Reverse idler assembly.

6. Shifter rod and shaft assembly.
7. 2-cluster gear.

8. Output shaft and washers (one at each end of
shaft).
9. Shaft and pinion, idler gear and washer.

10. Input shaft.

NOTE: Input shaft, Figure 16, is installed with a
press ftit. If close inspection reveals that gears and
bearing are satisfactory, do not remove input shaft.

If it is necessary to remove the input shaft, do not
use the case itself to support any of the pressure re-
quired to separate the input assembly or brake shaft
assembly from the case halves.. Use a large pipe to
support the pinion and press the shaft from the op-
posite side.

SHIFTER ROD
L SOCKETS

Fig. 16-Gear Removal Sequence

DISASSEMBLING SHIFTER LEVER

Fig. 17-Shift Lever Components

To disassembie shift lever, remove snap ring in shifter housing and slide assembly apart.

Litho in U.S.A.
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INSPECTION

Wash all internal parts in a safe cleaning solvent.
Brush and scrape foreign matter from all parts and
dry thoroughly.

NOTE: Oil the bearings immediately after cleaning
to prevent rusting.

INSPECTING GEARS AND SHAFTS

Replace all gears having chipped, broken or worn
teeth. Badly scored gears must be replaced.

Replace any shaft that is bent, scored or worn.
Replace any shaft showing side wear or if any of the
splines are damaged.

DAMAGED
GEAR TEETH

Fig. 18-Transaxle Gear Tooth Wear

Chipped, broken or excessive wear on gear teeth
ends, Figure 18 is usually caused by shifting transaxie
while tractor is still moving or by gears not being
properly meshed when tractor is under load. Gear
wear as illustrated can cause gears to jump out of
position.

M sz
Fig. 19-Broken Detent Springs

Broken detent springs, Figure 19, can cause gear
damage. When the springs are broken, the shifter
fork is free to move, thus allowing gear pressure to
slide the gears out of mesh.
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When the gears slide out of gear, especially under
load, gear chipping or cracking will result.

Fig. 20-Damaged Bevel Pinion Gears

Prolonged heavy drawbar loads and wheel slippage
are the most common cause of bevel pinion gear fail-
ure, Figure 20, in the differential section of the tran-
saxle.

/

DAMAGED SPLINE

Fig. 21-Damaged Input Shaft Spline

Damage to the input shaft spline is caused by im-
proper coupling of the shifter shaft and input shaft
when transaxle is shifted into high range. A broken
detent spring or an improperly adjusted quadrant are
normally the cause of improper coupling.
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Fig. 22-Worn Spline in Shifter Gear

A damaged shifter gear spline as shown in Figure
22 is caused by improper coupling of the shifter and
input shaft. A worn or damaged shifter gear will cause
gear jump-out when the tractor is operated in high
range or under heavy drawbar ioads.

INSPECTING OIL SEALS AND O-RINGS

Always replace oil seals in axle housings whenever
transaxle is disassembled. Always use new O-rings
on axle housings.
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Refer to “Bearing Analysis,” page 15-12 of Sec-
tion 20 for bearing and seal examjnation.

INSPECTING TRANSMISSION CASE

Inspect the transmission case halves for cracks,
worn or damaged bearing bores, damaged threads
and case mating surfaces.

INSPECTING SHIFTER ASSEMBLY

Check condition of the shifter forks, shift rods and
detent springs. Slide forks along the shaft to inspect
grooves. If a good snap is felt in each detent position,
disassembly is not necessary.

INSPECTING DRIVE BLOCKS

Check condition of differential drive blocks. Re-
place if cracked or broken.
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ASSEMBLY

. WASHER ,
- SIDE-GEAR
FLAT

 THRUST:
- WASHER

BEVEL GEAR DIFFERENTIAL ASSEMBLY

[SNAP RING

FLAT ; .
THRUST: a :
WASHER [TAPPED .

 CARRIER
. . HOLES

SCARRIER
CAP SCREMWS'

Fig. 23-Exploded View of Differential Assembly

To assemble the bevel gear differential, install the
thrust washers, bearings, carriers and side gears on

the axle shafts. Secure with snap rings.

Position the thrust washers exactly as shown in
Figure 23. It is important that the cupped thrust wash-

er be placed onto axle first.

Fig. 24-Assembling Ring and
Pinion Gears
Second, place ring gear, Figure 24, onto one of the
carriers and install the pinion gears, pinion shaft and
drive blocks.
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PINION SHAFT

Position the other carrier and install the four cap

screws and lock washers. Tighten cap screws to 25 to
30 ft-Ibs torque.

The axies should rotate freely in opposite directions
when assembled. Place the differential aside for later

installation.

BEARINGS

.020"

5/32"

Ve
i |

o - —

M 5877
Fig. 26-Installing Bearings

All bearings are pressed into the bearing bores
from the inside of the axié housing interior, Figure 25.

Bearing drivers to install bearings properly are list-
ed under special tools, page 15-20. As a general rule,
all bearings should be pressed into the housing to a
depth of 0.020 inch beyond flush with housing interi-
or.
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LIMITED SLIP DIFFERENTIAL ASSEMBLY

LAT THRUST WA!

GEAR,

DIFFERENTIAL

SNAP.

CARRIER iy
s D

- RING GEAR C
. AND BODY . SP
CICORES '

(4) CAPSCREWS!

Fig. 26-Exploded View of Limited Slip Differential

Fig. 27-Assembly of Pinion Gears

Install body cores to ring gear so that pockets in
one core are out of alignment with pockets in the oth-
er core, Figure 27.
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Assemble thrust washers, differential carriers and
side gears to axles and secure with the snap rings,
Figure 26.

Install pinion gears on one side, then use the differ-
ential carrier and axle to hold them from falling out
when unit is turned over. The side gear must mesh
with the five pinions.

Insert the remaining five pinions to mesh with
those previously instailed.

Insert the cylindrical spring, Figures 26 and 27,
with a pair of large 90° tip snap ring pliers. [t should
bottom on the side gear and contact most of the ten
pinions when properly positioned, Figure 27.

Install other axle, insert four cap screws and tight-
en securely.
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ASSEMBLY OF TRANSAXLE

Input Shaft And Gear

Fig. 28-Input Shaft and Gear

Assemble input shaft, gear and thrust washer.
Chamfered gear spline must be toward outer end of
shaft as shown in Figure 28. Gear is a light press fit
onto shaft.

SHIETER ROD
__SOCKETS

Fig. 29-Assembled Input Shaft

Install washer, input shaft and gear assembly into
case as shown. Use special tool to protect seal when
slipping shaft through seal. Refer to “Special Tools,”
page 15-20, for proper seal sleeve. Flat side of gear
should now face upward, Figure 29.
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ldler Gear and Pinion Shaft

INION SHAFT. BEVELED
BEARING :"EDGE ON TEETH
Fig. 30-Idler Gear and Shaft

Use seal sleeve tool listed under “Special Tools,”
page 15-20, and assemble thrust washer, idler gear
and pinion shaft as shown in Figure 30. Beveled edge
of teeth must face away from pinion shaft as shown.
Pinion shaft is a light press fit through idler gear.

PINION SHAFT, IDLER
AND_ WASHER

Fig. 31-Idler Gear and Shaft Assembly

When thrust washer, idler gear and pinion shaft are
properly assembled and installed, they will appear as
shown in Figure 31. The flat edge of the idler gear
should now face upward.
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Output Shaft and Gear

Fig. 32-Output Shaft and Gear Assembly

The output gear is assembled to the.output pinion
shaft with a press fit. A thrust washer is used on both
ends of output shaft, Figure 32.

SHIETER ROD.
ET

Fig. 33-Output Shaft and Gear Installed

Install output gear, pinion shaft and thrust washers
into left-hand case, Figure 33.

Install compound gear with bushing into left-hand
case, Figure 33.
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Shifter Shaft

SNAP RING

3RD AND 4TH _
SHIF TER SHAFT
(3 DETENTS)

[7$T, 2ND AND REVERSE
SHIFTER SHAFT (4 DETENTS)
| EOOE AT e
‘] OPPOSITE ~c3ﬂ§SLy
| sTOP SNAP RING (COMMON)~

g

BETENT .

ohomt bETENT

- BALLS

Fig. 34-Shifter Components

Because of heavy detent pressure, the assembly of
these shafts can be difficult. Assemble forks as
shown in Figure 34. 1st, 2nd and reverse fork will
face to the left and 3rd and 4th fork will face to the
right or away from shaft. The 1st, 2nd and reverse
shaft must have the short end of shifter shaft toward
fork. The 3rd and 4th shifter fork must have end op-
posite stop snap ring toward fork as shown in Figure
34. Start the shaft into the fork. Depress detents and
complete the assembly. Slide forks along shaft. A
good snap should be felt in each detent. Place forks
in neutral positions at this time, Figure 35.
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" SHIFTER GUIDE.
STRAP.

43RD AND 4TH SHIFTER
 SHAFT

NEUTRAL POSITION
(ONE DETENT
SHOWING)

S THRUSTH
SHIFTER ' WASHER!

~SHAFT

~.. 1ST, 2ND, REVERSE
"SHIFTER GEAR

"1ST, 2ND AND
'REVERSE SHIFTER

- FORK! SHAFT

NEUTRAL POSITION !
(ONE GROOVE BOTH SIDES
“O0F SHIFTER ROD)

Fig. 35-Shifter Shaft and Gear Components

To assemble shifter, lay out parts as shown in Fig-
ure 35. Be sure forks are in neutral detent. 1st, 2nd
and reverse will have one detent showing on each
side of fork, Figure 36. 3rd and 4th will have one de-
tent showing on side of shifter fork or one detent
showing between fork and snap ring. Be sure shifter
rod with one detent showing on each side of fork is
used with 1st, 2nd and reverse shifter gear and that
shifter rod with one detent between fork and snap ring
is used with 3rd and 4th shifter gear.

SHIFTER
- GUIDE

LONG NOTCH

NEUTRAL POSITION (TWO DE

M 8655 .

Fig. 36-Shifter Assembly
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The shifter shaft assembly should appear as shown
in Figure 36. The slot in the forks should line up when
the large gear is slipped as far as possible on the
spline. Note the position of exposed grooves on shifter
rods.

ST, 2ND AND
" REVERSE
SHIFTER GEAR

SLOT IN'
GUIDE

Mar2e

Fig. 37-Shifter Assembly

Assemble shifter guide over shifter rods. Slot in
guide should match rectangular opening between the
forks. The long notch in underside of guide should
clear the large 1st, 2nd and reverse shifter gear, Fig-
ures 36 and 37.
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THRUST
~ WASHER

SIDLER SHAFT
" PINION GEAR

NEEDLE BEARING AND
SUPPORT

Fig. 38-Shifter Installation

Place thrust washer over needle bearing. Grasp
shifter assembly firmiy in left hand and lower it into
case. When lowered and positioned, shifter shaft
should be through thrust washer and in shifter shaft
bearing case. Figure 38. The shifter rods should now
enter the two machined sockets in left-hand case.
Figure 33.

Idler Gear, Pinion and Thrust Washer

Fig. 39-ldler Components

The inside of the idler gear is splined to slip freely
onto splined end of idler pinion, Figure 39.
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Reverse ldler Shaft and Gear

ROUNDED
EDGE

MaraT

Fig. 40-Reverse ldler Components

Assemble reverse idler shaft assembly as illustrat-
ed. Round edge of teeth faces spacer, Figure 40.

NOTE: Shaft is the same on both ends.

Installing Reverse ldler, Idler Gear
Assembly and Spacer

PINION IDLER. .

SHAFT
GEAR AND
SPACER

SPACER

TOLER GERR T
IDLER PINION SHAFT
AND THRUST WASHER

Fig. 41-Installing Idler and Reverse Idler

Install reverse idler assembly, Figure 41.

Install thrust washer, idler pinion shaft and idler
gear. Figure 39 shows proper assembly before lower-
ing into left-hand case, Figure 41.

Place spacer on pinion shaft, Figure 41.
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Installing Cluster Gear and
Thrust Washer

PINION SHAFT

THRUST WASHER

GEAR CLUSTER

M 5847
Fig. 42-Transmission Assembled

Install gear cluster and thrust washer on pinion
shaft as shown in Figure 42.

All parts assembled thus far should appear as
shown in Figure 42.

Installing Differential

Fig. 43-Installing Ditferential
Litho in U.S.A.

Install differential assembly into left-hand case with
bolt heads facing upward as shown in Figure 43.

DIFFERENTIAL AND AXLE:

QUTPUT
SHAFT AND
WASHERS

SHIFTER RODS
AND SHAFT

GASKET

REVERSE
IDLER
SHAFT
AND
SPACER

SPACER

GEAR,
PINION
AND WASHER:

2-CLUSTER GEAR

M 5848

Fig. 44-Completed Internal Assembly

The internal components should now appear as
shown in Figure 44.

Position a new gasket on the lower (left-hand)
case at this time.
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Placing Cover on Case

GASKET

: LEFT-HAND|
TAP | CASE |

HERE

M 3732]

Fig. 45-Closing Case

Install right hand case half over axle and input shaft
as illustrated in Figure 45. Shake case slightly to align
shafts and shifter assembly. Also, a short turn of the
input shaft will help align shafts and gears.

To close the last one-half inch, tap the right-hand
case horizontally as shown in Figure 45. |f case will
not close, reach through round hole in right-hand
case with a screwdriver and move shifter rods. This
will help align shifter rods so they will fall into shifter
rod sockets in right-hand case.
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Installing Seals

" SPECIAL
| TOOL TO
| INSTALL
SEAL AND
RETAINER

| SOCKET
|HEAD 'SCREWS

'DOWEL!
L OPINS

Fig. 46-Installing Retainers and Seals

Insert eight socket head screws, Figure 46, and
tighten to 120 in-Ibs torque.

Install retainer and new seal with special oil seal
cone tool, page 15-20. Shim stock may be substituted
for the tool to prevent cutting seal during installation.
The seal is properly installed when the open face of
seal is facing inward toward the gears. Figure 46.
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Installing Axle Supports

Fig. 47-installing Axle Supports

install O-rings and axle supports with bearings as
shown in Figure 47. Always use new O-rings. Refer to
“Boit Torque Chart,” section 10, page 10-4 and tight-
en support bolts accordingly.

Positioning Shifter Forks

Incorrect

Correct

Fig. 48-Shifter Forks

Inspect the shifter forks to be sure they are aligned
and in neutral position. Failure to do this will cause
damage to the transmission when engaged under
power. (Compare illustrations above.)

Assembling Shifter Lever

The shifter is assembled in the order shown in Fig-
ure 17, page 15-7. When assembling shifter, be sure
rubber seal is positioned properly in shifter housing. A
little shellac or gasket cement will be helpful to
prevent incorrect positioning of the rubber seal in the
housing. Align housing, keeper and spring pin in shift
lever and place snap ring in groove in shifter housing.
Tighten screws to 120 in-Ibs torque.
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Installing Transaxle

Fig. 49-Transaxle Installation

Position neutral start bracket with sWitch, shift
lever and gasket on transaxle, Figure 49. Secure with
three screws.

The above mentioned neutral start switch installa-
tion may be omitted when tractor is equipped with the
plunger type switch. See section 40, page 10-12.

Install brake assembly, input hub, secondary idler,
driven sheave with belt, and hitch assembly to tran-
saxle, Figure 48.

Before installing transaxle in tractor base, check
transaxle by turning driven sheave and shifting tran-
saxle in each gear.

Apply Loctite to threads on all set screws used in -
assembling components to transaxle. Refer to “Bolt
Torque Chart,” section 10, page 10-4 and tighten
bolts and set screws accordingly.

Refer to Section 40 and adjust neutral-start switch
and bracket.
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Fig. §0-Transaxle Installed

Install wheel hubs with washers and snap rings.
Bolt wheels to hubs and rolt transaxle into tractor
base, Figure 50. Install cap screws in hitch plate and
frame and tighten securely.

Connect brake clevis and secondary idler spring,
Figure 50. Then slip secondary belt onto variator.

Connect neutral-start switch leads. On tractors
above serial number 160,000 refer to Figure 51.

Install fender-deck assembly.
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DEPTH
"CONTROL
KNOB

QUADRANT

WIRE
CONNECTOR

Fig. §1-Connecting Plunger-
Type Neutral-Start Switch

On tractors above serial number 160,000, loosen
and lift quadrant as shown in Figure 51. Attach wire
connectors to switch and re-install quadrant.

After attaching quadrant assembly, install shift
lever knob and depth control knob. Tighten lock nut
firmly on depth control knob.

Refer to “Adjustment,” page 10-15, and adjust
brake and variator linkage.

Refer to Lubrication Chart, section 10, page 20-1
and add lubricant.
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SPECIAL TOOLS

Name No. Use
Bearing Support 670162 To support and.drive inner race of ball bearings.
Tool, 1-1/8—1-3/8-inch 670170 Needie bearing removal and installation.
Tool, 15/16—1-3/16-inch 670171 Needle bearing removal and installation.
Tool, 7/8—1-1/8-inch 670172 Needle bearing removal and installation.
Tool, 1—1-1/4-inch 670173 Needle bearing removal and installation.
Tool, 1-3/4—2-1/8-inch 670174 Needle bearing removal and installation.
Tool, 3/4—1-inch 670175 Needle bearing removal and installation.
Tool, 3/4—1-1/4-inch ' 670176 Needle bearing removal and installation.
Burnishing Rod and 7/8-inch Bali 670177 Sizing brake shaft bushing.
Oil Seal Cone 1-inch 670179 Install brake shaft axle seals.
Oil Seal Tool 1-inch 670180 Install seal. :
Oil Seal Cone 3/4-inch 670182 Install input shaft seal.
Bushing Tool 7/8-inch 670183 Bushing removal and installation.
Oil Seal and Ball Bearing Tool 670184 Seal and bearing driver 3/4-inch shafts.
7/8-inch Seal Sleeve 670185 Install brake shaft and axle seals.
7/8-inch Shaft Seal Driver 670186 Instalt brake and axle seals.
Shifter Shaft Bearing Driver Tool 670194 Needle bearing installation.
1-inch Ball Bearing Tool 28679 To remove ball bearings.
Retaining Ring Pliers 0OCT1340 Remove retaining rings from axle ends
Motor-Rotor Repair Stand OCT1730-A To invert tractor for servicing transaxle and

components beneath tractor.

SPECIFICATIONS

TORQUE FOR HARDWARE

Item Torque
- Differential Carrier CapsSCreWs . . .. .. ittt 25-30 ft-Ibs.
Shifter Lever HOUSING . . . . ... 120 in-lbs
Transaxle Case Socket Head Screws . . ... ... ... i i 120 in-ibs.
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Group 20
PTO CLUTCH

ROLLER
BEARINGS
INNER
SNAP RING
SMALL SNAP RING
BALL

QUTER  BEARING

PTO SNAP
CLUTCH RING
PIVOT

PTO DRIVE SHEAVE

M 9341,

Fig. 1-PTO Clutch Drive Sheave Assembly

PRINCIPLE OF OPERATION DIAGNOSING MALFUNCTIONS

The PTO clutch used on 110 and 112 Tractors is of

the cup and cone type. The cone, which has the  Clutch Will Not Engage

clutch lining bonded to it, is attached directly to the Clutch linkage bent or broken.
engine crankshaft. The cup (PTO drive sheave, Fig- Fulcrum bolt out of adjustment.
ure 1) slides on the crankshaft, controlled by the PTO Clutch lining on cone worn excessively.

clutch linkage.

Clutch Will Not Disengage

Engaging the PTO clutch slides the cup intoc con-

tact with the cone, starting rotation. Disengaging the

PTO clutch slides the cup out of engagement with the

cone and into engagement with a brake shoe, stop-
ping rotation.

Clutch linkage bent or broken.
Fulcrum bolt out of adjustment.
Clutch Will Not Stop Rapidly When Disengaged
Clutch brake shoe out of adjustment.
Clutch brake shoe lining worn excessively.
PTO Drive Sheave Noisy

Drive sheave bearings dry.
Bearings worn excessively.
PTO clutch pivot bearing worn excessively.
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REPAIR

M 9842

11—Washer
12—Cotter Pin

1—Throw-Out Knob

2—Washer

3—Cap Screw and Lock Washer

4—PTO Clutch Arm

5—Elastic Stop Nut (2 used)

6—PTO Clutch Link

7—~Cotter Pin

8—Spring

9—Self-Tapping Screw (2 used)
10—PTO Clutch Arm Support

15—Rivet

13—Throw-Out Arm Assembly
14—Lock-Out Clip

16—Clutch Brake Shoe
17—1/4-Inch Key
18—Clutch Cone with Lining
19—Bearing Inner Race
20—Retaining Washer

21—PTO Clutch Pivot

22—Outer Snap Ring

23—Ball Bearing

24—Small Snap Ring

25—Needie Bearing (2 used)
26—0il Seal

27—PTO Clutch Cup with Bearings
28—Cap Screw

29—Lock Washer (2 used)
30—Inner Snap Ring

Fig. 2-Exploded View of PTO Clutch Assembly

Disassembly

Remove clutch throw-out arm assembly (13, Figure
2) from PTO clutch pivot (21) and fulcrum bolt. Loos-
en clutch brake shoe (16) sufficiently to allow PTO
clutch cup (27) to be removed. Remove PTO clutch
cup. Remove cap screw (28) and washers (29 and
20) from end of crankshaft and remove bearing inner
race (19). Remove clutch cone (18) and key (17). If
tractor has hydraulic lift, hydraulic pump drive belt
must be removed prior to removing cone.

Remove outer snap ring (22) and press PTO clutch
pivot (21) out of PTO drive sheave. Remove inner

Litho in U.S.A.

snap ring (30). Press two needle bearings (25) and
oil seal (26) out of PTO drive sheave. Remove smali
snap ring (24) from PTO clutch pivot and press ball
bearing (23) off PTO clutch pivot.

Inspection

Inspect clutch linings and mating surfaces for ex-
cessive wear. Inspect bearings, bearing inner race
and seal. Inspect PTO brake shoe for excessive wear.
Replace parts as necessary.

Inspect clutch linkage and linkage return spring to
be certain nothing is bent, broken, or stretched.
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Assembly

Fig. 3-Clutch Cone and Bearing Inner Race Assembly

install key in crankshaft and slide clutch cone onto
crankshaft. Install belt for hydraulic pump if tractor is
S0 equipped.

Install bearing inner race and secure with retaining

washer, lock washer and cap screw, Figure 3. Tight-
en securely.

l«1.30 INCH
PTQ DRIVE SHEAVE

\o C» - .20 INCH

—
INNER SNAP RING

OUTER
SNAP RING

BALL BEARING

e \ ROLLER
f "\ BEARINGS
_/ SEAL
CLUTCH PIvof 4 (LIP INWARD)
SMALL SNAP RING J
J

PACK THIS AREA WITH
JOHN DEERE HIGH
TEMPERATURE GREASE

Fig. 4-PTO Drive Sheave Assembly Detail

M 9844

Press bearings and seal into PTO drive sheave fol-
lowing dimensions given in Figure 4. Pack bearings
with John Deere High Temperature Grease.

Litho in U.S.A.

Press clutch pivot into ball bearing and secure with
small snap ring. Install inner snap ring into PTO drive
sheave, press clutch pivot assembly into PTO drive
sheave, and secure with outer snap ring, Figure 4.

Slide complete PTO clutch sheave assembly onto
bearing inner race.

«——3/8" x 3-3/4"
FULCRUM BOLT

ah

[] []
3/8" x 1/8" WASHERS | r—

N | FULCRUM

$ \W\ ¢ ] FRAME
I ]

1-3/74"

"LOCK NUT
CLUTCH ARM N [}
i . 'AAJ 005" - 020"

3/8" x 1/16""‘@' CLEARANCE
M 3330 WASHER

Fig. §-Spring-Loaded Fulcrum Bolt Detail

Replace clutch fulcrum with new spring-loaded
type, Figure 5, if tractor is not already equipped with
this fulcrum. This is available as a complete kit. Ad-
just to dimensions shown in Figure 5.

Connect clutch throw-out arm to PTO clutch pivot
and fulcrum.

Check adjustment of clutch components as de-
scribed on the next page.
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ADJUSTMENT

VERTICAL
GUSSET

3/8" TO 3/4"
CLEARANCE
REQUIRED

M 9845

Fig. 6-Clutch Linkage

The inner elastic stop nut on the PTO clutch link,
Figure 6, should be screwed on the rod so that 1-5/16
inches of thread remain between the nut and the
right-hand end of link. The outer elastic stop nut
should be screwed on the link until 5/8 inch of thread
remains.

NOTE: Do not thread the nuts on the rod beyond
these dimensions because there must be 7/16-inch
clearance between nuts.

NOTE: On tractors below Serial No. 130,000, it
may be necessary to lower the fulcrum until there is
3/8 to 3/4-inch clearance between the rear end of the
clutch arm and the edge of the channel reinforce-
ment, Figure 6. If fulcrum strikes tractor frame before
clearance is achieved, notch the frame and slot the
attaching holes so the fulcrum can be lowered fur-
ther. Lower fulcrum until the 3/8 to 3/4-inch mea-
surement is obtained.
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Make final adjustment to PTO clutch as follows:

The PTO clutch must start to engage when the PTO
clutch lever (located on the instrument panel pedes-
tal) is halfway between the engaged and the disen-
gaged position, thus giving 1/2 slot of free travel.

If less than 1/2 slot of free travel is present, leng-
then fuicrum bolt, Figure 5, slightly.

If more than 1/2 slot of free travel is present, short-
en fulcrum bolt, Figure 5, slightly.

CLUTCH
cup
SHEAVE

| CLUTCH
LINING

CLUTCH
BRAKE

I
L S

M 6386 1/16" SHOE

Fig. 7-PTO Clutqh Brake Adjustment
With PTO clutch engaged, adjust the brake shoe so

there is approximately 1/16-inch clearance between
the brake shoe and clutch cup sheave, Figure 7.
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PRINCIPLE OF OPERATION

PRESSURE
RELIEF VALVE

RESERVOIR

PUMP CONTROL VALVE IS
SHIFTED, DIRECTING

OIL AS SHOWN

PRESSURE OIL

PRESSURE-FREE RETURN OIL

M 8723

LOAD

THIS OIL
RETURNS
TO RESERVOIR

CYLINDER

PRESSURE

OIL RAISES

l PISTON AND
LOAD

’ SPOOL
UG\VALVE

Fig. 1--Open-Center System in Operation-Raising a Load

110H and 112H Tractors are equipped with hy-
draulic lift systems consisting of a pump, valve, reser-
voir, cylinder and the lines connecting these parts,
Figure 1.

Two different style hydraulic units are used. The in-
line unit has the reservoir in line with the pump drive
shaft; whereas, the 90-degree unit has the reservoir
at a 90-degree angle to the pump drive shaft. Internal
components are similar.

Both the in-line and 90-degree units are of the
open-center design. This means that there is a con-
tinuous flow of oil from the reservoir to the pump, to
the control valve, and back to the reservoir. (in a
closed-center hydraulic system there is no continu-
ous flow of oil when the control valve is in a neutral
position).
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When the lift lever is raised, the valve spool moves
outward. The positive displacement gear pump forces
oil into the center input passage of the control valve.
Pressurized oil is then distributed through the valve
ports into work port “B” and the double-acting cylin-
der, Figure 2.

As the pressurized oil moves the piston through its
stroke, oil from the opposite end of the cylinder
leaves the cylinder and enters the contro] valve at
port “A,”Figure 2, and continues through the return
passage of the control valve and back to the reser-
voir.

The direction of oil flow is reversed through the
valve and cylinder when the lift lever is lowered. This
action moves the spool inward, thus reversing oil flow
by opening and closing the proper passages.

When the lift lever is released, the spool is returned
to the center (neutral) position by the spool springs.
In the neutral position the ail is circulated through the
valve and back to the reservoir.
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RESERVOIR

GEAR
PUMP

INPUT FROM PUMP

SPOOL OUT
RAISE
POSITION
[ d
g
. = KS
WORK
PORT “A" WORK PORT “B"

LIFT CHECKH

PLUNGER

PIS'TON

ROD

M 5849 CYLINDER

Fig. 2-Oil Flow Schematic - Raised Position

Although the hydraulic cylinder is double-acting,
slotted links prevent the retracting cylinder from ex-
erting down pressure when front or rear mounted
equipment and the mower is lowered. All mounted
equipment is lowered by its own weight and allowed
to “float” in the lowered position.
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ONTROL VALVE

Fig. 3-Control Valve, Pump and Reservoir
Mounted on Engine (80° Unit)

The relief valve opens when operating pressure
reaches the calibrated setting. See specifications,
page 15-9.

The filler plug also serves as a breather for the sys-
tem. A small screen mesh located in the center of the
filler plug filters air entering the system. Be sure
breather is cleaned when servicing hydraulic unit.

ADDING LUBRICANT

When servicing the hydraulic system, remove filler
plug, Figure 3, and check fluid level. It should be 1 to
1-1/2-inches from top of reservoir. When required,
add Automatic Transmission Fluid - Type “A”. Use
only this Type Fiuid to prevent cavitation and foaming
of oil. -

The hydraulic system does not require periodic
changing of the lubricant. However, if the unit is dis-
assembled for servicing, new oil should be used. Re-
fer to Section 10, Specifications, for system capaci-
ty.

IMPORTANT: Never allow dirt to enter the hydraul-
ic system.

Owners should be instructed to check the hydraulic
fluid level every 25 hours. The breather in the filler
plug should be cleaned every 25 hours.
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SYSTEM ANALYSIS

Here are three of the most common complaints
connected with the hydraulic system. However, be-
fore servicing the system, be sure to check page 5-6
for diagnosing other hydraulic system malfunctions.

Oil Leakage

A slight amount of oil leakage below the control
valve and pump is considered normal. Advise cus-
tomer to ignore this condition except to wipe these
areas occasionally to prevent accumulation of dust
and dirt above the engine.

Fig. 4-Faulty O-ring Causing Oil Leakage

Leakage can be caused by O-rings which are worn,
damaged or have paint on them, Figure 4.

Loss of Hydraulic Pressure

PUMP_BODY

DIAPHRAGM

Fig. 5-Defective Pump Diaphragm and
Pump Body

Litho in U.S.A.

Loss of hydraulic pressure and failure to lift can be
caused by a scored diaphragm or pump body. Body
wear and loss of pressure also can be caused by pro-
longed periods of operation with excessive drive beit
tension. Excessive belt tension causes rapid bearing
wear which allows the pump gears to contact and
wear the body. Cavitation, foaming oil or slow hy-
draulic lift operation may indicate a scored body.

Loss of hydraulic pressure also can be caused by
normal wear of the pump gear teeth. This condition
can be detected by slow operation of the hydraulic
lift, cavitation or foaming oil.

Erratic Lift Operation

M 5923

Fig. 6-Marred or Scratched Lift Check Plunger
Causes Load to Lower When Lift Lever
is Raised

Scratched or pitted surfaces on lift check plunger
and seat will allow work load to lower when spool is in
slow raise position.

Weak or broken centering spool springs can also
cause the spool to move out of position. This causes
self-actuation of the control valve. Check the spool
springs when lift lever action seems to be slow. Also
check lift lever stop adjustment, page 15-8.

When the workload drops for no apparent reason,
check for oil around the cylinder connections. If
connections are not losing oil, the piston O-ring may
be leaking. The hydraulic cylinder is not serviceabie
and must be replaced when found defective.
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TESTING

Pressure Gauge

'PRESSURE’
GAUGE

YDRAULIC
EVER

Fig. 7-Pressure Gauge Installed on Valve

A pressure gauge, Figure 7, or a hydraulic test unit
incorporating a pressure gauge and flow meter, Fig-
ure 8, can be used to test hydraulic pressure.

Before making tests, check the reservoir for proper
oil level. Inspect hoses and connections for leaks or
damage.

NOTE: Run the tractor for about five minutes at 1/2
throttle to bring the hydraulic oil to operating temper-
ature. Operate hydraulic control lever several times
during the warm-up period.

Before stopping engine, lower hydraulic lift lever
until cylinder is fully retracted.

Wipe dirt and dust from unit and hoses with a clean
cloth.

Litho in U.S.A.

Hydraulic Test Unit

HYDRAULIC

Fig.8-OTC Model No. Y-80 Hydraulic Tester
Installed for Flow and Pressure Test

The following illustrations are reference guides for
connecting a pressure gauge or hydraulic tester to
check system pressure. The Owatonna Tool Co.
Model No. Y-90 Hydraulic Tester, Figure 8, can also
be used to measure flow. Refer to instructions sup-
plied by test equipment manufacturer.

After gauge or hydraulic tester is connected, start
engine and raise throttle lever until engine is running
at 3600 rpm. Raise hydraulic lift lever and observe
reading. Refer to “Specifications,” page 15-9, for sys-
tem pressure. Refer to “Diagnosing Malfunctions,”
page 5-6, to correct low system pressure.
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DIAGNOSING MALFUNCTIONS

Pump, Valve and Reservoir

Noisy Pump Caused by Cavitation
Fluid low in reservoir.
Improper viscosity oil.

Oil screen in reservoir plugged.
Oil in System Gets Hot
Fluid low in reservoir.
Contaminated oil.
Relief valve setting too high or too low.
Improper viscosity oil.
Hoses restricted (crimped or pinched).
Leaks.
Pump Shaft Seal Leaking
Worn shaft seal.
Broken diaphragm seal or backup gasket.
Bearing out of position.
Excessive internal wear.

Foaming Oil
Improper viscosity oil.

Low System Pressure
Fluid low in reservoir.
Loose, worn or damaged drive belt.
Weak relief valve spring or worn adapter.
Loose drive sheave (key missing).

Loose relief valve seat.
External Leakage
Loose screws.

Damaged O-rings.

Valve spool worn or damaged.
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Work Load Lowers with Spool in “Slow-Raise”
Position
Damaged lift check plunger.

Damaged lift check seat.
Damaged O-ring on lift check plug.

Load Drops with Spool in Center Position
Valve spool worn or damaged.

Sticky Valve Spool
Paint on exposed end of spool.
Bent spool.

Hydraulic System Inoperative
Loose or worn drive belt.
Loose drive sheave (key missing).
Loose relief valve seat.

Cracked Pump Body
Excessive relief valve pressure.

Cylinder

Load Drops

Cylinder O-ring worn or damaged.

Loose hose fittings.

Worn or damaged piston O-ring.
Oil Spews Out of Breather

Reservoir over-filled.

Oil foaming.

Breather-filler plug partially plugged.
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Group 10
CONTROL VALVE

GENERAL INFORMATION REPAIR

Before removing and disassembling the control
valve, be sure to check “Diagnosing Malfunctions,”

page 5-6 for all possibie external causes of difficulty.
WORK
PORT /
ugn ]
/
< ] T SPRING
- LIFT
4 CHECK
WORK = _/__
PORT (
/AH -
i
SPOOL
+ M 5926 17
1-Button Plug
2-Spool Screw
M 5925 3-Snap Ring
4-Washer (4 used)
Fig. 1-Cutaway View of Control Valve : 5-Inner and Outer Springs
6-Spool Spacer
7-0-Ring (3 used)
The open center valve provides a continuous flow 8-Control Vaive O-Ring (2 used)
. . 9-Control Valve O-Ring Kit
of oil from the reservoir, to the pump, to the control 10-Spool
valve and back to the reservoir when the lift lever is in 11-Pin
neutral position and the tractor engine is running. 12-Control Valve Assembly

13-0-Ring for Connector (2 used)
14-Control Valve Connectors (2 used)
15-Lower Hose,

16-Upper Hose,

17-Cylinder Bracket

18-Cotter Pin (4 used)
19-Cylinder Pin (2 used)
20-Self-Tapping Screw (2 used)
21-Hydraulic Cylinder
22-Locking Clip

23-Cylinder Connector

24-Cap Screw (3 used)

25-Lift Check Plunger

26-Lift Check Spring

27-Lift Check Plug

Fig. 2-Exploded View of Control Valve and
Related Parts
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Removing Valve from Tractor

Lower equipment to ground and with engine
stopped, move control lever up and down to release
all pressure in system.

Wipe all dirt from connections on valve body. Dis-
connect hoses at valve body. Cap connections on
valve body and piug hoses.

Loosen idler, remove drive belt, drive sheave and
key. Remove two mounting bolts.

Fig. 4-Removing Pump-90-Degree Unit

Twist unit to disconnect end of spoot from controi
bracket arms, Figures 3 and 4, and remove hydraulic
unit.

Thoroughly wash outside of assembly with clean,
safe cieaning solvent.

Drain reservoir before removing valve assembly
from pump body.
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Removing Valve Assembly from Pump

Fig. 5-Separating Valve Assembly from Pump-In-line Unit

Fig. 6-Separating Valve Assembly from Pump-
90-Degree Unit

Remove valve assembly from pump by removing
three cap screws, Figures 5 and 6, which hold valve
assembly to pump back plate.

Discard O-rings between the valve body and pump
back plate.
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Disassembling Valve

Fig. 7-Removing Cross Pin From Spool

Rest small diameter of spool end on a partially
closed vise and very carefully remove cross pin, Fig-
ure 7.

IMPORTANT: Use special care to prevent marring
or bending spool.

Removing Valve Spool

in-line Unit

“VALVE

RING

5930,

Fig. 8-Removing Valve Spool From Valve Body -
In-line Unit

Remove cap and snap ring from valve body. Puli
valve spool out spring end of valve body, Figure 8.
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80-Degree Unit

M

Fig. 9-Removing Valve Spool from
Valve Body-90-Degree Unit

Remove vent cap from valve body. Pull valve spool
assembly, Figure 9.

Removing Centering Spring

In-line Unit

L APPLY HEAT P

Fig. 10-Removing Spool Centering Springs-in-line Unit

Do not remove bolt from spool unless springs are
broken.

Insert punch through hole in spool and ¢clamp spool
in a vise with soft jaws, Figure 10.

IMPORTANT: Apply heat to threaded end of spool,
Figure 10, before attempting to remove shoulder bolt
from spool.
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Removing Centering Spring-Continued
90-Degree Unit

INSPECTION
Valve Housing

Figure 11-Removing Spool Centering
Spring 90-Degree Unit

Do not disassembie spool unless the spool center-
ing spring is broken. Whenever disassembly is neces-
sary, remove snap ring. Remove spring and retaining
washers from spool, Figure 11.

Removing O-rings and Lift Check

Fig. 12-Removing O-Rings and Lift Check Assembly

Remove and discard O-rings from inside diameter
of each end of spool bore, Figure 12.

With a large screwdriver or impact tool, loosen and
remove plug, lift check spring and plunger. Discard
O-ring from slotted plug.
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Fig. 13-Checking Valve Housing for Wear and Damage

Check valve housing for cracks or damaged
threads. Inspect inside diameter of valve for scratch-
es or excessive wear, Figure 13.

The lift check seat is machined into the valve body.
Inspect lift check seat in body for damage, Figure 13.
It is important that the lift check seat be smooth.

Spool Plunger and Springs

Fig. 14-Inspecting Valve Components

Remove burrs from spool with fine emery cloth.
Inspect spool for wear, scratches or other damage.
The housing and spool must always be replaced as a
matched assembly.

Inspect lift check plunger, Figure 14, for scratches
or unevenness of seating surface.

Whenever lift check seat is scratched or pitted,
dress seat surface until plunger seating area is
smooth and even.

Inspect inner and outer spool centering springs for
breakage. Replace weak or broken springs.
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ASSEMBLY 90-Degree Unit

NOTE: Replace all control valve O-rings with new
O-rings whenever the valve is disassembled for ser-
vice.

Installing O-Rings in Valve Body

PLUNGER

SPRING

M 8732

Fig. 17-Lift Check Plug Assembly

Install new O-ring on lift check plug, Figure 17.
Replace lift check plunger or spring if they appear to
be damaged or worn. Install lift check plunger and
spring and insert plug, Figure 17. Tighten plug firmly.

Fig. 15-Valve Body O-Rings

Assembling Spool

Apply oil to new O-rings and install in vaive body,

Figure 15. Always use new O-rings. In-Line Unit
HER
SPACER OUTER . MASHER
SHOULDER [NNER SPRING

Installing Lift Check Plug -~ BOLT WASHER!

In-Line Unit

LiNgER . LIFT CHECK
PLUNE PLUG

Fig. 18-Spool Assembly In-line Unit

QVALVE
BODY

M 593 SPRING
Assemble spool in the order shown above, Figure
Fig. 16-Lift Check Plug Assembly 18. Apply Loctite or equivalent to threads of shoulder

bolt and install.

Install new O-ring on lift check plug, Figure 16. If Refer to torque specification on page 10-9 and
lift check plunger or spring is damaged, replace torque spool centering spring bolt accordingly.
them. Install lift check plunger and lift check spring in
valve body and secure with lift check plug, Figure 16.
Tighten plug firmly.
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Assembling Spool-Continued

90-Degree Unit

SPOOL

WASHER

e SPRING

Fig. 19- Spool Assembly 90-Degree Unit

Assemble spool in the order shown above, Figure
19. Handle the spool carefully. Marred surfaces of the
spool will cause binding within the body. Any damage
to the spool or body will require replacement of the
valve body and spool assembly because they are not
supplied separately.

Installing Spool

In-line Unit

VALVE

M 5930

Fig. 20-Installing Spool-In-line Unit

Apply oil to O-rings in spool bore and insert spool
assembly from spring end of valve body, Figure 20.
Insert spool slowly while rotating spool so as not to
cut O-ring as spool lands pass through O-ring. With
spool in place, insert snap ring and snap cap into
place.
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90-Degree Unit

BODY

M 8730

Fig. 21-Installing Spool-90-Degree Unit

Apply oil to O-rings in spool bore and insert spoot
assembly from spring end of valve body, Figure 21.
Insert spool slowly while rotating spool so as not to
cut O-ring as spool lands pass through O-ring. With
spool in place, install vent cap and tighten firmly.

Installing Cross Pin

T .55

Fig. 22- Installing Cross Pin in Spool

Rest small end of spool on partially closed vise,

Figure 22, and install cross pin.
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Installing Valve Assembly on Pump

Fig.23-Installing Valve Assembly to Pump Back Plate

With new O-rings between valve body and back
plate, secure valve assembly to pump back plate with
three cap screws, Figure 23.

Refer to torque chart Section 10, “*Specifications,”
and tighten three cap screws accordingly.

Fig. 24-Hose Connectors

Place new O-rings on connectors and screw
connectors into valve body, Figure 24, Tighten
connectors firmly.
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Installing Pump Base

In-line Unit

Fig. 25-Attaching Pump Base - In-line Unit

When installing pump bases with 5/8-inch stud
holes, use 1-inch O.D. flat washers over the studs as
shown in Figure 25. The washers are not required on
bases with 3/8-inch holes.

Torque stud nuts to 200 in-lbs.

90-Degree Unit

Fig. 26-Attaching Pump Base -80 Degree Unit

Place pump base over studs. Install lock washers

and nuts on studs and torque to 360 in-Ibs.
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installing Pump
In-line Unit

CAP SCREWS

Fig. 27-Attaching Pump to Base- In-line Unit

Position end of spool in lever arms and attach
pump flange to base with two cap screws, nuts, and
lock-washers, Figure 27.

90-Degree Unit

Fig. 28-Attaching Pump to Base- 90-Degree Unit

Insert end of spool in lever arms and install upper
flange cap screw, Figure 28. Do not tighten until low-
er cap screw has been installed. See Figure 29.
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QP

Fig. 29-Installing Lower Pump
Flange Cap Screw-90-Degree Unit

Use either a small magnet, Figure 29, or your fin-
gers to insert the retaining nut between the pump
flange and body. Tighten both upper and lower cap
screws firmly.
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Installing Drive Components

L PUMP

CTIDLER
SSHEAVE

ELASTIC

Fig. 30 Installing Drive Components -In-line Unit
110 and 112 Tractor with Tecumseh Engine

Install key in shaft, install sheave on shaft and se-
cure with elastic stop nut, Figure 30 or 31. Install
drive belt.

Adjust drive belt tension, page 15-8.

PUMP LELASTIC
SHEAVE © STOP NUT

Fig. 31-Installing Drive Components-90-Degree Unit
112 Tractor with Kohler Engine

Refer to Figure 2 and connect hoses to valve as-
sembly. Fill reservoir with fluid, page 5-3. Refer to
Section 10 for Hydraulic System capacity.

TORQUE FOR HARDWARE

Location Torque
Spool shoulder bolt 60 to 65 in-lbs
Valve body cap screws 7 to 10 ft-lbs
Pump Base Stud Nuts (90-Degree unit) 360 in-lbs
Pump Base Stud Nuts (in-line unit) 200 in-lbs
SPECIAL TOOLS
Name No. Use
Retaining Ring Pliers OoTC 1120 Removing snap ring from valve
body.
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Group 15
PUMP

GENERAL INFORMATION

'RESERVOIR.

_SPOOL
TVALVE

PUMP
SHAFT

M 8742
Fig. 1-In-line Unit
RESERVOIR:

VENT PLUG

‘SPOOL -
oo vaLve”

Fig. 2-90-degree Unit

Pumps of the in-line unit, Figure 1, and the 90-de-
gree unit, Figure 2, are alike with the exception of
their respective gear housings. Unless otherwise
specified, the service procedures listed will be the
same for both pumps.

When the pump is in operation, the pump drive
turns the drive gear which in turn rotates the idler
gear. Oil enters the suction port from the reservoir
and is trapped between the gear teeth and the closely
fitted housing. As the teeth come together at the op-
posite side of the pump, the oil is displaced and
forced out though the pressure port. The volume of oil
the pump delivers is dependent upon the speed at
which the gears turn.
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With a control valve in the oil line, oil is directed to
the cylinder for raising and lowering equipment.

The pressure in the system is determined by the
relief valve setting. If pressure is too great, the relief
valve will channel the excess oil directly back to the
reservoir.

- FRONT PLATE.

'DIAPHRAGM SEAL ;
© / PROTECTOR GASKET =~
# BACKUP GASKET)
CDIAPHRAGM

Fig. 3-Diaphragm, Gaskets and Diaphragm Seal

Gear end clearance is kept at a minimum by
means of a thin, flexible bronze faced steel plate. This
plate is called a diaphragm since it actually flexes to
reduce gear end clearance, rather than the entire
plate moving as is common with ordinary wear plates.

The diaphragm is kept in contact with the gear
ends by hydraulic pressure which is carefully con-
trolled. The area behind the wear plate is divided into
pie shaped compartments by a special moulded rub-
ber diaphragm seal, protector gasket and backup
gasket.

The diaphragm seal has a spoke-like pattern run-
ning around the gear shafts with interconnected
“V”-grooves. This seal fits into a corresponding
pattern of grooves in the front plate with the “V"
down. The protector gasket and backup gasket fit
on the top of the diaphragm seal being the same
general pattern as the seal. The purpose of these
gaskets is to prevent extrusion of the seal into the
space between the diaphragm and the front plate.
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GENERAL INFORMATION-Continued

When the pump is in operation, oil from the pres-
sure port is forced under the diaphragm seal and is
distributed by the interconnecting “V’’-groove in the
seal. This oil pressure forces the gaskets against the
wear plate, thus dividing the. area under the wear
plate into pie shaped seal compartments.

A small hole is drilled though diaphragm into each
compartment. These connect the small chambers

formed by the gear teeth to the compartments under
the wear plate. Because of the location of these
holes, the pressure under the diaphragm is slightly
higher than the corresponding section in the gear
chamber. Consequently, the diaphragm is always
kept in close contact with the gear ends, compensat-
ing for deflection from pressure, thermal expansion or
wear. This greatly increases pump efficiency.

REPAIR

M 5946

1-Front Plate

2-Steel Ball (2 used)

3-Check Spring (2 used)

4-Cap Screw (2 used)

5-Diaphragm Seal

6-Protector Gasket

7-Backup Gasket

8-Diaphragm

9-Key
10-Drive Shaft and Gear
11-ldier Shaft and Gear
12-Body and Dowel
13-Dowel (2 used)
14-Back Plate Assembly
15-Reliet Valve Seat
16-Steel Ball

17-Relief Valve Adapter
18-Relief Valve Spring

19-Relief Valve Shim

20-0-Ring

21-Hex. Hd. Plug

22-Filter Replacement Kit
23-Aluminum Washers (4 used)
24-Filter Gasket

25-12-Point Cap Screws (4 used)
26-Internal Tooth Washer (6 used)
27-Machine Screw (6 used)
28-Filter

28-0-Ring

30-Filler Plug

31-Reservoir

32-Drive Shaft Seal

Fig. 4- Exploded View of Hydraulic Pump and Reservoir—— In-line Unit
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1-Pump Body Assembly
2-0-Ring
3-0-Ring
4-Plug Assembly
5-0-Ring
6-Clamp Assembly
7-Screw
\ 8-Nut
9 9-Reservoir
10-Snap Ring
11-Fiiter
12-0-Ring
13-Pump Rear Plate
14-Key
15-Pump Drive Gear
16-Pump Driven Gear
17-Diaphragm
t18-Backup Gasket
19-Protector Gasket
20-Diaphragm Seal
21-Front Plate Assembly
22-Shatft Seal
23-Cap Screw
24-Dowel Pin
25-Plug Assembly
26-0-Ring
27-Spring
28-Check Ball
29-Spring
30-Check Ball ~
Fig. 5-Exploded View of Hydraulic 31-Spring Seat
Pump and Reservoir-= 90-Degree Unit

M 7721

Removing Pump from Tractor Tap against front plate, Figure 6, to separate front
plate, body and back plate. Do not use sharp tools or

Refer to page 10-2 toc remove pump, valve and re- screwdriver to separate parts.

servoir assembly from tractor.

‘Separating Pump Removing Diaphragm Seal

DIAPHRAGM
SEAL -AND
FRONT. PLAT

ssee

Fig. 6-Separating Front Plate, Body and Back Plate-

In-line Unit lllustrated Fig. 7-Removing Seal
. Before separgtmg pump assembly, sgnbe a clegr Place a screwdriver under the diaphragm seai, Fig-
line across outside of pump assembly, Figure 6. This ure 7, being careful not to damage front piate. Lift
will assure proper reassembly. diaphragm seal and gaskets from plate. Discard dia-
Remove reservoir and four 12-point cap screws. phragm seal and gaskets.
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 RELIEF
“VALVE

Fig. 8-Removing Relief Valve Seat

The relief valve seat is locked in place. Do not at-
tempt to remove seat unless repair is necessary. Ap-
ply heat to back plate and use screwdriver to remove
seat.

When replacing seat, apply Loctite or equivalent
and turn in to specified depth. See *‘Specifications,”
page 15-9.

INSPECTION

Wash all parts in a clean safe cleaning solvent and
dry them with compressed air.

Fig. 9-Checking Pump Gears

[nspect the drive gear and idler gear shafts at bear-
ing points and seal areas for rough surfaces and ex-
cessive wear. Inspect drive shaft for broken keyway.

When gear and shaft replacement is required, re-
place both the drive and idler gear shaft assemblies
at the same time. This procedure eliminates a worn
gear being mated with a new gear, thus increasing
gear life.

Litho in U.S.A.

Fig. 10-Checking Back Plate Wear

Small scratches and some wear pattern should be
considered normal and will not affect pump opera-
tion. Check plate wear, Figure 10. Refer to ““‘Specifi-
cations,” page 15-9,for back plate wear tolerance.
Replace back plate if worn beyond specification.

RELIEF
IVALVE °
SEAT

Fig. 11-Relief Valve Adapter, Ball, Spring and Seat

Inspect condition of relief valve seat, ball, adapter
and spring, Figure 11. Replace parts showing abnor-
mal wear.

If relief valve seat removal is necessary, refer to
Figure 8.
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ASSEMBLY L UFRONTOBLATE L

Fig. 14-Installing Gears in Front Plate

Dip gear assemblies in light, clean oil and slip into
front plate bearings, Figure 14.

Fig. 12-Installing Front Plate Components

Install new diaphragm seal, protector gasket,
backup gasket and diaphragm when reassembling
pump, Figure 12. Install diaphragm seal in grooves of
front plate with seal “V” groove down. Use small
blunt screwdriver to position seal in grooves. Press
protector gasket and backup gasket into diaphragm
seal. Drop steel balls into respective seats and place
springs over balls.

Fig. 15-Placing Body on Front Plate

Apply a thin layer of gasket sealer to both milled
outer flange surfaces of body. Slip body over gears
onto front plate. Half moon port cavities in boedy must
face away from front plate and scribe lines shouid be
aligned, Figure 15. The cavity with the small hole
drilled in it must be on the pressure side of pump.

Fig. 13-Installing Diaphragm

Place diaphragm on top of gaskets with bronze
face up and coined indents on suction side, Figure
13. The entire diaphragm must fit inside the raised
rim of the diaphragm seal. Insert dowel pins in front
plate.

Litho in U.S.A.
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ASSEMBLY-Contiued

BACK PLATE
BODY..

FRONT PLATE

M 5960,

Fig. 16-Positioning Front Plate and Gear Assembly
on Back Plate

Place front plate and gear assembly onto back
plate and press in place with hands, Figure 16. Check
to be sure scribe lines are aligned.

ALUMINUM
HASHERS

Fig. 17-Tightening Four 12-Point Cap Screws-
In-line Unit lllustrated

Place new aliminum washers over the four 12-point
cap screws. Install cap screws through back plate
and secure front plate to back plate, Figure 17. Refer
to “Specifications,” page 15-9, and torque bolts.

Litho in U.S.A.

Fig. 18-Installing Shaft Seal

Place tape over keyway in shaft. Oil seal liberally
and slip shaft seal over drive shaft.

Tap seal in place with a deep socket and hammer,
Figure 18.

The outer face of the seal should be flush with out-
er edge of front plate when seal is in place.

Rotate the drive shaft to make sure there is no in-
terference with rotating parts. A smooth, heavy drag
indicates a good pump. An irregular drag or seized
shaft indicates an improperly assembied pump.
(Pump rotation is counterclockwise from end of
shaft).
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Hydraulic System 60
Pump 15-7

Fig. 19-Installing Relief Valve Assembly

Whenever relief valve seat has been removed, re-
fer to “Specifications,” page 15-9, for proper seat
depth. Install seat in back plate as shown in Figure 8.

NOTE: Seat must be held in place with Loctite or
equivalent. Clean threads and seat thoroughly before
applying Loctite. Wipe off excess Loctite after posi-
tioning seat.

Converting 1500 psi Pump to 800 psi—
In-line Unit

HEX. PLUG
SHIM @
SPRING \@\
Q) -RIN
STEEL BALL m 0-RING

\)@'\ADAPTER
@—sEAT

M 7587

Fig. 20-Exploded View of Relief Valve

110H and 112H Tractors (Serial Number 100,001
through 130,000) are equipped with 1500 psi pres-
sure relief valves, Figure 19. In most cases this high
pressure is not required. Reduce pressure to 800 psi
by replacing the 1500 psi pressure relief spring with
and H31256H 800 psi pressure relief spring.

Litho in U.S.A.

Before installing the new spring, check depth of re-
lief valve seat in pump housing. Depth should be
1.776 to 1.786 inches. If depth falls short of this
range, or if seat is loose, remove seat. Apply Loctite
and reinstall to proper depth.

After pump has been installed, pressure test sys-
tem for proper psi at the outlets. If pressure is below
800 to 900 psi, add one or more H31257H shims and
retest.

Installing Reservoir and Filter In-line Unit

Refer to exploded view of in-line unit, Figure 4, and
install new filter gasket (24) and filter (28) to back
plate with two washers and two machine screws.

Install new O-ring over reservoir mounting shoul-
der and carefully slide reservoir onto pump. Secure
reservoir to back plate with four washers and ma-
chine screws. Turn filler plug loosely into reservoir
port.

Install the assembly on the tractor and connect the
hydraulic hoses to the valve assembly.

Fill the reservoir with fluid, page 5-3.
Adjust drive belt tension, Figure 21,
Installing Reservoir-90-Degree Unit

Refer to Figure & and install new O-ring (5) in
groove of pump housing and position reservoir. Se-
cure reservoir to housing with two piece circular
clamp (6).

Install the assembly on the tractor and connect the
hydraulic hoses to the valve assembly.

Fill the reservoir with fluid, page 5-3.

Adjust drive belt tension, Figure 22.
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ADJUSTMENTS

Adjusting Drive Belt Tension

IDLER
SHEAVE

Fig. 21-Adjusting Belt Tension
110 and 112 Tractor with Tecumseh Engine-in-Line Unit

Fig. 22-Adjusting Belt Tension
112 Tractor with Kohler Engine-80-Degree Unit

Loosen the idler boit and move idler against belt
until a 3 to 4-pound pressure midway between the
sheaves deflects the belt 1/2 inch.

Tighten the idler nut firmly to maintain proper belt
tension.

Litho in U.S.A.

Changing Direction of Lift Lever Operation

s =
S YDRAULICY
' LINES

RESERVOI

HYDRAULIC B
LIFT LEVERE

Fig. 23-Adjusting Lift Lever

Hydraulic lines are connected at the factory to
permit the equipment to raise when the lift lever is
raised and lower when the lift lever is lowered. If, for
any reason, you wish to reverse the lifting direction,
disconnect hydraulic lines at the pump (shown) and
reverse the lines.

IMPORTANT: Be sure that hydraulic lines are thor-
oughly cleaned with solvent and dried before disas-
sembly. Do not allow even the smallest particle of dirt
or foreign material to enter the pump during reassem-
bly. This is important.

Check hydraulic fluid level in reservoir after as-
sembly.

Adjusting Lift Lever Stops

1. Loosen jam nuts on outer stop, Figure 23, and
move lift lever to full raised position.

2. Position head end of bolt in bottom slot in inner
stop. NOTE: Be sure to keep 1/32 to 1/16-inch clear-
ance between the bolt head and inner stop.

3. Tighten nuts. Allow lift lever to return to neutral
position. Check for equal travel of lift lever in both
raised and lowered position. :
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SPECIFICATIONS

Component New Wear Tolerance

Relief Valve Pressure, Tractors

(Serial No. -130,000) 1500 (-0 + 100)psi ...
Relief Valve Pressure, Tractors

{Serial No. 130,000- ) 800 (—0+100ypsi ..
Relief Valve Seat

(Top of seat to top of body) 1.776-1.786-inch ...
Pump Output 1.5 gpm at 3600 rpm engine speed ...
Displacement 0.149 cu.in.perrev. ...
Back Plate Wear Flat 0.0015-inch

Name

Hydraulic Tester

In Line Hydraulic
Tester

Litho in U.S.A.

TORQUE FOR HARDWARE

Location

12-Point Cap Screws

Relief Valve Plug

SPECIAL TOOLS

No.

OTC Model No.
Y-81-2-1

OTC Model No.
Y-90

Torque

7-10 ft-Ibs

20-25 ft-Ibs

Use

Check System Pressure.

Measure flow, temperature and pres-
sure.
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Hydraulic System 60
Cylinder 20-1

Group 20
CYLINDER

GENERAL INFORMATION
BARREL
OIL PORT 0-RING PISTON 0IL PORT
PISTON
v ROD
* P, \‘\\\\ OO

AN\

@é

HEAD

M 8744

0-RING

BEARING

Fig. 1-Cutaway of Remote Cylinder

The Cessna remote cylinder is connected to the
engine base and lower lift shaft. When the hydraulic
lift lever on the tractor is raised or lowered, the re-
mote cylinder is extended or retracted, thus actuating
the lift linkage and raising or lowering mounted equip-
ment.

The cylinder is double-acting and connected to the
valve body by two high-pressure flexible hoses. Al-
though the hydraulic cylinder is double acting, slots in
the hydraulic linkage prevent the retracting cylinder
from exerting downward force on front-or rear-
mounted equipment.

Litho in U.S.A.

This prevents damage to the equipment and allows
it to “float”” with ground contours.

The hydraulic cylinder is a welded assembly and is
not serviceable. A new cylinder must be installed if
the old cylinder is defective. Check ‘‘Diagnosing Mal-
functions,” Group 5 for possible causes of cylinder
failure.

Remove‘ old cylinder and install new cylinder as
instructed on the next page.



60 Hydraulic System
.20-2 Cylinder

Tractors, 110 and 112 (Serial No. 100,001- )
SM-2088-(Nov-69)

REMOVAL

Wipe all dirt from connections on valve body. Move
hydraulic lift lever up and down to release all pressure
in system.

Disconnect hoses at valve body. Cap connections
on valve body and plug hoses.

Remove the pins attaching the cylinder to the trac-
tor. Slip the pin head end of the cylinder through the
tractor frame. Remove the hoses and cylinder as an
assembly.

INSTALLATION

[CONNECT
»{T0 _PORT ‘A

CONNECT TO_ PORT B/

Fig. 2-Connecting Hoses to Cylinder

Lightly ctamp cylinder in a vise with soft jaws, Fig-
ure 2.

Screw connector in bearing end of cylinder and
tighten firmly.

‘Connect hose with two steel extensions to connec-
tor on'bearing end of cylinder. Position hose as shown
in Figure 2 before tightening connection. The end of
the hose with the most bend in steel line connects to
cylinder. End with least bend connects to port “B” on
valve body after cylinder is assembled to tractor.

Litho in U.S.A.

NOTE: Hydraulic lines may be reversed on control
valve to reverse direction of lift lever control when
desired. See page 15-8.

Connect hose with one stee!l extension to head end
of cylinder as shown in Figure 2. Screw end without
steel extension in cylinder head. End with steel exten-
sion connects to port “A,” on valve body after cylin-
der is installed on tractor.

Fig. 3-Connecting Cylinder to Tractor

Insert pin through tractor frame, frame brackets
and cylinder. Insert cotter pins and spread ends, Fig-
ure 3.

Insert pin through lower lift shaft arms, piston rod
and clip. Insert cotter pins and spread ends, Figure 3.
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Tractors, 110 and 112 (Serial No. 100,001- )
SM-2088-(Nov-69)

GENERAL INFORMATION

"SEAL

=B EARING

/STEERING SHAFT.

- AND COLUMN
A
N
. N
3 A\
P N
//‘.*\\\ ‘ ’\‘
/ TNl !
i . ~3 y
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N HOUSING:

COYSEAL ANDSON
RETAINER™
Lo JBELLEVILLE

HASHER

ADJUSTING
PLUG

NOTE: Cotser
‘pin to retain
fadjusting plug
G ‘not shown. .
M 8656] !

Fig. 1-Ross Steering Gear

Litho in U.S.A.

~BALL BEARINGS

The steering linkage consists of the steering gear
assembly, drag link, steering arm, spindles and tie
rods.

The Ross steering gear has a 14:1 steering ratio.

It is a cam and lever style steering gear, utilizing
the cam lever arm, cross bolt and tapered stud as
shown in Figure 1.

With this style steering system the lever arm is ac-
tuated whenever the cam is rotated. This, in turn,
pulls or pushes the drag link, causing rotation of the
steering arm on the bolt and cone assembly.

Movement of the steering arm causes the tie rods
to move the spindles in the front axle, thereby chang-
ing wheel position.

The tie rods originally supplied on the tractor may
be either one piece or adjustable.

Adjustable tie rods can be used as a service re-
ptacement for the one piece tie rods, if the need aris-
es for additional toe-in adjustment of the front
wheels.

ADJUSTABLE
TIE RQOD

ONE PIECE TIE ROD

b 2o

Fig. 2-Tie Rods



Tractors, 110 and 112 (Serial No. 100,001- )
SM-2088-(Nov-69)

Miscellaneous 70
Steering Linkage  5-3

STEERING ANALYSIS

Listed below is a preliminary analysis of difficulties
that can occur with the steering system. Familiarize
yourself with the information on this page before pro-
ceeding to “Diagnosing Malfunctions” on the follow-

ing page.

Seal and Retainer

RETAINER

Fig. 3-Damaged Seal

A damaged seal, Figure 3, is caused by overgreas-
ing the housing or an improperly adjusted cross bolt
in the lever arm.

Housing

A broken steering gear housing is most commonly
caused by the wheel striking a solid object when the
tractor is traveling at fast speed. It can also be
caused by applying excessive pressure on steering
wheel with heavy load on front of tractor. EXAMPLE:
Tractor equipped with GT-3 tires and front end loader.

To reduce steering effort, the tractor should be in
motion when turning front wheels, especially with
heavy ballast on front of tractor.

Litho in U.S.A.

ZBROKEN STEERING
HOUSING ,

Fig. 4-Broken Steering Gear Housing

LEVER
LARM 4

M 8657

Fig. 5-Broken Lever Arm Cross Bolt

A broken lever arm cross bolt is caused by exces-
sive force being applied either by the steering wheel
or excessive weight on front end.
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Spindle Ball Joints

DAMAGED T
BALL JOINTS

Fig. 6-Bent Spindle Arm Fig. 7-Ball Joints
A bent spindle arm, as shown in Figure 6, is usually - Replace ball joint assembly whenever excessive
the result of the front wheel striking a solid object. looseness or other damage is noticed, Figure 7.

DIAGNOSING MALFUNCTIONS

Loose Steering Hard Steering—Continued
Steering gear out of adjustment. Bent spindle arm.
Worn steering arm. Tight ball joints (s).
Loose steering arm. Incorrect toe-in.

Cracked steering gear housing. Adjust tie rods on tractors so equipped.
Loose ball joint nuts. Tractor Turns Shorter in One Direction

Worn ball joints. Spindle arm striking axle stop.

Drag link installed incorrectly and/or adjusted.
Hard Steering

Tires not properly inflated. Bent spindle and/or spindie arm.

Steering gear not properly adjusted (too tlght) Leaky Sfeering Gear Housing

Tight spindles. Damaged seal.

Damaged retainer.
Tight steering arm, not properly adjusted and/or

lubricated. Steering gear over-lubricated.

Drag link installed incorrectly. Tire Strikes Tractor on Turns
Drag link not properly adjusted.

Bent spindle and/or spindie arm.

Litho in U.S.A.
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Tire Strikes Tractor on Turns—Continued
Bent axle.

Tires not properly inflated.

Drag link not properly adjusted.

Litho in U.S.A.

Steering Column Squeaks When Steering

Wheel is Turned
No tape around jacket tubing (clamp and brack-
ket area in pedestal).

Lack of lubrication.

Excessive End Play
Loose adjusting plug.
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Tractors, 110 and 112 (Serial No. 100,001- )
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REPAIR

10-..%
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06 23 7 \ g—022
@23
3 \@ @
25 28
i
M 8658 Q
1-Steering Wheel Emblem
2-0-Ring
3-5/8"” Hex. Nut
4-Steering Wheel
5-Grommet
6A-Felt Washer (2 used) ( -130,000)
6B-Bearing Seal
7A-Bearing Spacer ( -130,000)

7B-Bearing

8-Bearing Retainer

9-Steering Shaft and Column
10-Thread Cutting Screw (2 used)
11-Clamp
12-Cap Screw (3 used)
13-Grease Fitting

11 .%&

7A 6A

14-Steel Balls (16 used)

15-Bearing Cups and Retainers (2 used)
16-Adjusting Plug

17-Cotter Pin

18-Washer

19-Lever Arm Seal

20-Retainer

21-Lever Arm and Cross Bolit
22-Tapered Stud

23-1/2” Hex. Jam Nut (Fine Thread) (3 used)
24-Spring washer (130,001- : )
25-1/2” Lock Washer (6 used)

26-Ball Joint (R.H. Threads) (2 used)
27-Drag Link

28-Ball Joint (L.H. Threads)

Fig. 8-Exploded View - Steering Linkage

Removing Steering Wheel and
Steering Gear

Remove steering wheel with a puller, Figure 9, or
shock device. Using the wrong type puller will dam-
age the steering wheel.

Remove battery from battery base.

Remove clamp around steering jacket in pedestal.
Disconnect drag link, remove cap screws holding
housing to frame and slip steering gear out from be-
low tractor.

Litho in U.S.A.

Fig. 9-Removing Steering Wheel
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Disassembling Steering Gear

Loosen jam nut (23, Figure 8) on tapered stud (22)
in lever arm. Turn stud counterclockwise until resist-
ance is felt. Remove nuts (3) from lever arm cross
bolt and remove from housing. Remove plug in steer-
ing gear housing and slide shaft with cam and bear-
ings from column.

Inspecting Steering Gear Parts

Wash parts in a clean, safe solvent and dry with
compressed air and clean cloth.

Refer to Section 20, Group 15, to check bearing
condition. Inspect cam, housing and plug for cracks,
scoring and other damage especially in the bearing
area. Replace parts showing excessive wear or dam-
age.

CROSS BOLT

LOCK NUTS

HOUSING

LEVER ARM

WITH CROSS BOLT
' BELLEVILLE" ; ,
SPRING WASHER ‘ApJUSTING

Ty PLUG

Fig. 10-Steering Gear Disassembly

ASSEMBLY

Assembling Steering Gear

Fig. 11-Installing Bearing

Apply grease and place bearing balis, ball cups and
retaining rings on both ends of cam, Figure 11.
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TORQUE
WRENCH

"ADJUSTING
PLUG .

Fig. 12-Installing Cam Assembly in Housing

Grease cam lightly with multi-purpose type grease.

Slide cam and tube assembly into housing and
jacket tube. Install plug and torque according to
“Specifications,” page 5-11.
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ASSEMBLY - Continued

Installing Steering Gear

COTTER PIN P
) ADJUSTING

PLUG FOR
COTTER PIN

M 8219
Fig. 13-Cotter Pin Through Housing

After torquing, lock adjusting plug with a cotter pin,
Figure 13. Be sure steering shaft turns freely after
torquing. .

Fig. 15-Installing Steering Gear

Position steering gear assembly in tractor and in-
stall with bolts as shown in Figure 15. Apply Loctite or
equivalent to threads of bolts at steering gear hous- -
ing. Place clamp over upper part of steering column
in pedestal and secure clamp with two bolts.

LEVER:

CRETAINER

Connect drag link to lever arm, Figure 15, and
tighten nuts firmly.

Refer to Figure 8, page 5-6 and install steering wheel.
Refer to “Specifications,” page 5-11 for steering
wheel retaining nut torque.

Insert O-ring into slot in steering wheel cap and press
cap into steering wheel.

‘Mzl - : k - Adjust the steering gear mechanism according to the
sequence explained on page 5-9.
Fig. 14-Attaching Lever Arm to Steering Gear

Install new seal and retainer from repair kit. Attach
lever arm to steering gear housing with washer and
two jam nuts, Figure 14.
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Steering Gear

Fig. 16-Steering Gear Adjustment

When properly aligned, the lever arm will be paral-
lel with the steering gear body when the front wheels
are pointed straight forward.

If adjustment is required, loosen jam nuts on drag
link and turn the drag link either in or out until proper-
ly adjusted. Tighten jam nuts firmly.

1/16" 10 1/32"

Fig. 17-Steering Gear Adjustment

To remove excessive backlash (loose steering) and
to properly adjust steering gear, follow this proce-
dure:

1. Disconnect ball joint from lever arm.
2. Loosen jam nut and stud two or three turns.

NOTE: Disregard steps 3 and 4 on 110 Tractors
above serial number 130,086, and on 112 Tractors
above serial no. 130,113.
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ADJUSTMENTS

i

Fig. 18-Steering Gear Adjustment

3. Remove cotter pin holding adjusting plug in
steering gear body. Use screwdriver to turn adjusting
plug into steering gear body until 7 to 12 ft-Ibs torque
has been obtained. Back plug out until steering wheel
turns freely with no drag. Lift up on steering wheel to
check end play.

4. Turn plug only far enough after adjustment to
insert cotter pin through steering gear body and clos-
est slot in plug. Spread cotter pin.

5. Loosen jam nut on cross bolt and tighten only
the inside nut using a thin open end wrench until all
end play (see arrow) is removed or until the distance
between the lever arm and steering gear body is be-
tween 1/16 and 3/32 inch. Tighten jam nut to 22 to 25
ft-lbs torque.

6. Turn lever arm until the arm is parallel with
steering gear body.

7. Turn stud in {clockwise) until snug to remove all
backiash. Then move lever arm through its full steer-
ing range in both directions (front to rear). Steering
wheel will turn as this check is made. When properly
adjusted, a slight drag can be detected in the mid-
point of the range (when line between the pivot bolt
and ball joint is vertical). Tighten jam nut to 40 ft-lbs
torque.

Make final test by turning lever arm through full
range.

8. Connect ball joint to lever arm.
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Adjusting Steering Arm Cone Turn steering arm by hand and notice freedom of
movement. When properly adjusted, the steering arm
will pivot freely through the entire steering range with
only a slight amount of drag.

If steering arm turns hard or has worn and loos-
ened so that you can feel end play in the steering arm
bearing, remove lock plate.

Remove steering bolt with lower cone and steering
arm. Apply grease to lower cone and upper cone (in
tractor frame) and reassembile.

Tighten bolt oniy until a slight amount of drag can
be felt when turning the steering arm and all end play
has been removed.

Position lock plate over bolt head and tighten lock
plate cap screw. Be sure plain washer is used with
lock plate cap screw.

Fig. 19-Steering Cone Adjustment . ) »
Reassembile ball joints in position “A.”

Block up front end of tractor so that front tires are
off the ground.

Disconnect ball joints at points “A.”

Adjusting Tow-In On Tractors With Adjustable Tie Rods

Measure distances “A” and “B.” The tractor has
proper toe-in or alignment when dimension “A” is
3/16 inch less than dimension “B.” When required,
loosen jam nuts and turn both right-hand and left-
hand tie rods “C” equally until proper toe-in is ob-
tained. Tighten jam nuts firmly.

Fig. 20-Adjustable Tie Rods

Litho in U.S.A.
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TORQUE FOR HARDWARE

Location Torque

Steering gear plug (without spring washer) 7-12 ft-lbs

Steering gear plug (with spring washer) 10-14 ft-lbs

Lever arm cross bolt 22-25 ft-lbs

Jam nut on lever arm stud 40 ft-lbs

Steering wheel retaining nut 10-12 ft-lbs

SPECIAL TOOLS
Name Part No. Use

15/16” Open-End Tappet Wrench Locking lever arm cross bolt.
Puller SNAP-ON CJ-950 To remove steering wheel.
Puller OTC 853A To remove steering wheel.

_Litho in U.S.A.
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Group 10
FRONT WHEELS AND AXLES

INTRODUCTION

Tractors, 110 and 112 (Serial No. 100,001-
SM-2088-(Nov-69)

Refer to Group 5, ““Steering Linkage,” for service rods, toe-in adjustment, etc. This group covers only
and adjustment of all linkage related to the front front wheel spindles, bearings and axies.
wheels. Group 5 includes service of ball joints, tie

REPAIR

M 8663
1-Spindle Cap 12-Front Tire Valve
2-Cotter Pin 13-Bronze Bushing (2 used)
3-5/8” Slotted Hex. Nut 14-Grease Fitting
4-Outer Cone 15-Front Axle
5-Cup 16-Bronze Bushing (2 used)
6-Front Wheel 17-King Pin Bushing
7-Inner Cone with Seal 18-Steering Stop Boit
8-Front Wheel Spindle 19-1/2” Hex. Jam Nut
9-Front Wheel Spindle (heavy duty) 20-3/4” UNF Hex. Slotted Nut
10-Snap Ring 21-3/4” UNF x 3-5/8" King Pin Bolt
11-Spindle Washer 22-Cotter Pin

Fig. 1-Exploded View of Front Wheels and Axles

Litho in U.S.A.
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Removing Front Wheels Inspecting Bearings

Refer to Section 20, Group 15, “Bearing Analysis,”
to determine wheel bearing condition. Service as
necessary.

Inspecting Axle Bushings

BRONZE SUSHING

M 8654

Fig. 2-Removing Front Wheel Components from Axle

Biock up or hoist front of tractor until wheel clears
the ground. Remove cap from wheel, Figure 2, Re-
move cotter key, slotted nut, wheel and bearings from
spindie inside cap.

Fig. 4-Axle Spindle Bushing -

Removing Spindle From Axle
9sp Excessive bushing wear, Figure 4, is caused by

lack of lubrication. Replace bushing indicating exces-
sive wear or out of round. ’

Removing Axle Bushings

SPINDLE

Fig. 3-Removing Snap Ring

To remove spindle, disconnect tie rod end, and us-
ing a snap ring pliers, remove snap ring and washer,
Figure 3. Slip spindle out of axle.

Fig. 5-Pressing Bushings Out of Axle

Remove king pin to separate axle from tractor.
Place axle end on press bed and press bushings out
of axle, Figure 5.
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INSTALLATION

Installing Axle Bushings

Fig. 6-Installing Axle Bushings

Wipe axle bushing bore clean. Coat bushings with
oil. Place axle on press and press bushings in axle
until bushing is flush with axle face.

Fig. 7-Reaming Bushings

Place axle in a vise and turn reamer through axle
bushings, Figure 7. Refer to ““Specifications,” page
10-5, for correct axle bushing dimension.
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M 8666

Installing Axle

KING PIN BOLT

Fig. 8-Installing Axle on Tractor

Check king pin bushing and other king pin compo-
nents for wear or any other damage. Replace parts as
necessary.

Grease king pin assembly and install axle on trac-
tor base. Axle stop must be to right-hand side of trac-
tor and facing away from tractor, Figure 8. Secure
king bolt with slotted nut and cotter pin.

Installing Spindles

TIE-ROD
'AND HARDWARE

MBM&‘ @ SP&.NDLE

Fig. 9-installing Front Axle, Spindles and Front Wheels

Apply light coat of grease on upper spindle shaft.
Install spindles into axle bushing, Figure 9.
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Installing Bearings and Wheels

INNER o
'BEARING AND
CONE SEAL

 BEARING
CONES . =

@ ~0UTErR BEARING
\&* LOTTED NUT

Fig. 10-Installing Bearings and Wheels

Pack wheels with SAE multipurpose-type grease.
Install bearing with seal, wheel, outer bearing and
slotted nut on axle, Figure 10. Adjust wheel bearings
according to the following instructions. Place grease
cap on wheel.

ADJUSTMENT

Front Wheel Bearing

Adjust the front wheel bearings if the wheel is loose
on the spindle or if the wheel does not rotate freely.

1. Raise the tractor until the front tires clear the
floor.

2. Remove the grease cap from the wheel.

Litho in U.S.A.

15/16" SOCKET

"INCH-POUND
TORQUE

Maosi WRENCH

Fig. 11-Adjusting Wheel Bearing

3. Wipe the excess grease from the end of the
spindle and remove cotter pin and slotted nut.

4. While rotating the wheel and tire, tighten the
slotted nut to 60 to 120 in-Ibs torque to seat the bear-
ings, Figure 11. Back off slotted nut until wheel turns
freely.

5. Using a 15/16-inch open end wrench, back off
the nut until the slot in nut aligns with cotter pin hole
in spindle.

6. Install a new cotter pin and bend the long end of
the cotter pin around the end of the axle.

7. Install cap.
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SPECIFICATIONS
Item New Part Wear Tolerance
Front Axle Spindle Bushings 0.751-0.755 in. 0.002t0 0.003 in.

TORQUE FOR HARDWARE

item Torque
Spindle Slotted Nut 60-120 in-Ibs. Back off
nut. See adjustments.
SPECIAL TOOLS

Name Part No. Use
Retaining Ring Pliers OTC No. 1340 To remove retaining ring from spindle.
Retaining Ring Pliers OTC No. 614 To remove retaining ring from spindle.
Grease Cap Tool SNAP-ON GCP-10 To remove grease cap from wheel.
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’Group 15
LIFT LINKAGE

GENERAL INFORMATION

., THUMB
MOMER DEPTH CONTROL Qe RELEASE
N\ FRONT
..... EQUIPMENT
] LIFT ROD

HELPER
SPRING
ATTACHMENT INTEGRAL
HITCH T
Z= LIFT POIN
50
CONNECTING LINK
ADJUSTING
SCREW
L
?Q\Q&J\Q@
M 8667 LINK A
Fig. 1-Manual Lift Linkage
MOWER DEPTH CONTROL RESERVOIR CONTROL
RAISE LIFT
GEAR
PUMP
HYDRAULIC
FLUID LINES
CONNECTING
PRIMARY
LIFT SHAFT
HYDRAULIC
CYLINDER

SECONDARY

LIFT SHAFT MOWER
LIFT
LINK

M 8668

Fig. 2-Hydraulic Lift Linkage
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Manual Lift

110 and 112 Tractors with manual lift have linkage
as shown in Figure 1.

The manual! lift linkage requires no adjustment or
service other than lubrication. If parts become worn
or damaged, they must be replaced.

The heiper spring is not a regular part of the trac-
tor, but is available for mounted equipment such as
the snow thrower, front blade, rotary tiller and integral
hitch. When installed as shown, Figure 1, the helper
spring decreases the effort required to raise heavy
equipment with the manual lift lever. Although not
needed for mower operation, the helper spring may
be left in place if any of the above equipment has
been used previously on the tractor. NOTE: Be sure to
loosen helper spring (relieve tension) when not in use
but left on tractor.

Hitch and Mower Depth Control

The hitch and mower depth control permits rear
mounted equipment and the rotary mower to return to
the adjusted operating level each time the lift lever in
lowered. This control also enables the operator to
keep the mower or rear mounted equipment in the
raised position while using the lift lever to operate
front mounted equipment.

Hydraulic Lift

A double-acting hydraulic cylinder working through
a primary and secondary lift shaft performs the same
function as the manuai lift lever.

The lift cylinder is a sealed unit and requires no
adjustment or care other than normal inspection and
cleaning.
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DIAGNOSING MALFUNCTIONS

Hard Lifting
No helper spring or improper spring tension.
Install spring or increase tension to reduce
lift effort.

Lower lift shaft and/or lift shaft hub lacks
lubrication.

Lift lever not properly seated in lift lever
hub.

Linkage pin not properly installed (in ped-
estal).

Lever quadrant not properly adjusted.

Lift Lever Breakage
No helper spring or improper spring tension.
Install spring or increase tension to reduce
lift effort.

Lift lever not properly seated in lever hub.

Linkage pin not properly installed (in ped-
estal).

Lever quadrant not properly adjusted.

Very Little Lift
Lift rod not properly adjusted (lower lift
shaft arm to front mounted equipment).
Turn yoke in on lift rod.
Connecting rod not properly adjusted (rod
between lower lift shaft and rear lift shaft)
for mower, integral hitch and tiller.
Turn yoke in to increase transport.

Linkage pin not properly installed (in ped-
estal).

No Lift When Lift Lever is in Full

Raised Position
Connecting rod not properly adjusted (rod
between lower lift shaft and rear lift shaft)
for mower, integral hitch and tiller.

Litho in U.S.A.

Lift rod not properly adjusted (front mounted
equipment).

Broken weld on primary lift shaft (in ped-
estal).

Lift Lever Will Not Stay in Raised Position
Weak or broken release rod spring.

Thumb release not properly seated on re-
lease rod.

Quadrant not properly positioned.

Very Little Down Travel
Depth control screw turned all the way down.
Turn depth control screw counterclockwise.

Lift rod not properly adjusted (front mounted
equipment).

Connecting rod not properly adjusted (rod
between lower lift shaft and rear lift shaft).

Lift Lever Hard to Move Forward
Helper spring too tight.
Loosen spring tension (release all tension
when using mower).

Lower Lift shaft and/or lift shaft hub lacks
lubrication.

Lift lever not properly seated in lift lever hub.
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