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2 SM-2105 (Oct-76) 

INTRODUCTION 

This service manual contains service and rnainte- 
nance information for the John Deere 200, 210, 212 
and 214 Lawn and Garden Tractors. 

The manual is divided into sections. Each section 
pertatns 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 
correct them. Under specific components these trou- 
bles are analyzed to help you understand what is 
causing the problem. In this way, you can eliminate 
the cause rather than just replace parts and have the 
same problem keep recurring. 

Metric equivalents have been included, where ap- 
plicable, throughout this service manual. 

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

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

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

This safety alert symbol identifij r- A tan, safety messages in this I I. 
When you see this symbol, be alert to 1 ii- 
bility of personal injury and carefully read the 
message that follows. 

es impo 
manua 

:he poss 
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10 General 
5-2 Tractor Identification 

SERIAL NUMBERS 

1 

Tractors, 200 Series 
SM-2 105 (Od-76) 

The engine serial number, Fig. 2, is located on the 
engine shroud. 

Transaxle 

Fig, 1- Tractor Senal Number 

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

The first letter indicates the "family of machine"; 
the next three numbers or letters, the "model or ma- 
chine designation"; the letter in the fifth position indi- 
cates the "model year". This is followed by a space 
(for computer purposes), and a six-digit serial num- 
ber and the letter "Mu denoting Horicon as the facto- 
ry of manufacture. 

Machine One 
Designation Space 

Factory 
rsignation + I (~oiican) 

C 200 
.6 

P 030r1 M t Model Year 
~ a h i l v  D=1975 Serial 

(Tractor) E- 1976 Number 
etc. 

When ordering parts, use only the six-digit serial 
number. When writing about or filling out warranty 
claims, use all thirteen numbers, letters and spaces 
shown on the machine serial number plate. 

Engine 

Fig, 3-Transaxle Serial Number 

The transaxle serial number, Fig. 3, is located on 
the transaxle case next to the L.H. axle housing. 

IDENTIFICATION CODES 

Tire Codes 

John Deere 200, 210, 212 ana 214 Tractors are 
available with four different combinations of tires as 
follows: 

Size 
Code Front 

23~8.50-1 P 

Tread 

nlgn- 
Flotation 

Studded 
Traction 

Flotation I High- I 
GT-8 16x650-8 High- 
Bar ' or 4.80J4.00-8 , Flotation 
Tread ------ 23~10.50-12 Traction 

NOTE: The 200 Tractor is equipped with GT-3 
tires as standard equipment. The 210, 212 and 214 
Tractors are equipped with GT-5 tires as standard 
equipment. 

Fig. 2-Engine Serial Number 

Litho in U.S.A. 



Tractors, 200 Series General 10 
SM-2105 (Oct-76) Specifications I 0-1 

x 

Group 10 
SPECIFICATIIONS 

ENGINE SPECIFICATIONS 

"'The horsepower rating shown is es fablis bed by the engine manufacturer in accordance with Standard Internal 
Combustion Engine lnstifute procedure. It is corrected at 60°F. and 29.22 in. Hg. Barometer and is developed 
from laboratory test engines equipped with standard air cleaner and muffler. 

Item 

BATTERY SPECIFICATIONS 

Tractor Battery 

200 John Deere, 12 Volt, (AM30094), BCI Group U1, 135 
cold cranking amps at 0°F. (-lT°C), 30-minute re- 
serve capacity. 

210, 212, 214 John Deere, 12 Volt, (AM31 186), BCI Group 22F, 
255 cold cranking amps at O"F. (-17"C), 
55-minute reserve capacity. 

200 

Litho in U.S.A. 

21 0 

. . . .  Engine Model No.. 
. . . . . . . . .  Manufacturer. 

Cylinders . . . . . . . . . . . . .  
Stroke/Cyde . . . . . . . . . .  

Bore . . . . . . . . . . . . . . . . .  
Stroke.. . . . . . . . . . . . . . .  

. . . . . . . . .  Displacement 
Speeds (Fast) No Load 
Speeds (Idle) . . . . . . . . .  
Horsepower* . . . . . . . . . .  
Normal Compression . . 
Valve Clearance 

. . . . . . .  lntake(Cold) 

K24I AQS 
Kohler 
One 
Four 

3.25 in. (8.25 cm) 
2.88 in. (7.31 cm) 

23.9 cu. in. 
3400 to 3500 rpm 
1700 to 1900 rpm 

f 0 
110 to 120 psi 

0.010in.{0.254mm) 
0.020 in. (0.508 mm) 

Battery 
Champion-H-10 

AC-45L 
Prestolite-14-L7B 

0.035 in. (0.889 mrn) I 

0.020 in. (0.508 mm) 
Alternator 

12-Volt 
Dry-type 

K181QS 
Kohler 
One 
Four 

2.94 in. (7.46 cm) , 
2.75 in. (6.98 cm) 

18.6 cu. in. 
3400 to 3500 rpm 
1700 to 1900 rpm 

8 
110 to 120 psi 

0.007in.(O.l78rnrn) 

212 214 

K301 AQS 
Kohler 
One 
Four 

3.38 in. t8.58 cm) 
3.25 in. (8.25 cm) 

29.1 cu. in. 
3400 to 3500 rpm 
1700 to 1900 rpm 

12 
110 to 120 psi 

0.010in.(0.254mm} 
0.020 in. (0.508 mm) 

Battery 
Champion-H-10 

AC-45L 
Prestolite-14-L7B 

0.035 in. (0.889 mm) 
0.020 in. (0.508 mm) 

Alternator 
1 2-Volt 

Dry-type 

Exhaust (Cold). . . . . .  
Ignition . . . . . . . . . . . . . . .  
Spark Plug : . . . . . . . . . .  

Spark Plug Gap. .  . . . . .  
Breaker Point Gap . . . .  

. . . .  Charging System.. 
Starter. . . . . . . . . . . . . . . .  
Air Filter.. . . . . . . . . . . . .  

K321 AQS 
Kohler 
One 
Four 

3.50 in. (8.89 cm) 
3.25 in. (8.25 crn) 

31.3 cu. in. 
3400 to 3500 rpm 
1700 to 1900 rpm 

14 
110 to 120 psi 

0.010in.(0.254rnm) 
0.020 in. (0.508 mm) 

Battery 
Champion-H-10 

AC-45L 
Prestolite-14-t7B 

0.035 in. (0.889 mm) 
0.020 in. (0.508 mm) 

Alternator 
12-Volt 

Dry-type 

0.076 in. (0.406 mm) 
Battery 

Champion-J-8 or XJ8 
AC-45-M or R-46 

Prestolite-I 4-7 
or 14-R8 

0.025 in. (0.635 mm) 
0.020 in. (0.508 mm) 

Alternator 
12-Volt 

Dry-type 
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TRACTOR SPECIFICATIONS 
- - 

210, 212, 214 

3-1 /2 U.S. Gallons (13.25 1) 
3 U.S. Pints (1.42 3) 
3-1/2 U.S. Pints ( I  -65 1) 
2 U.S. Pints (0.94 1) 

Transaxle 
4 forward - 1 reverse 

0 . 3 t o 0 . 9 m p h ( . 6 t o 1 . 6 k m s / h r )  
1.0 to 2.7 mph (2.1 to 4.6 kms/hr) 
7.8 to 4.7 mph (3.8 to 8.0 kms/hr) 
2.8 to 7.0 mph (5.5 to 11.9 kms/hr) 
1.4 to 3.7 mph I2.4 to 5.3 kms/hr) 

46 in. (1 ,168 m) 
67-1/2 in. (1.715 m) 
42 in. (1.067 m) 
41-1/2 in. (1.054 m) 

lter 

CAPACITIES 
Fuel Tank . . . . . . . . . . . . . . . .  
Crankcase. . . . . . . . . . . . . . .  
Transaxle. . . . . . . . . . . . . . . .  
Hydraulic System (Optional) 

TRANSMISSION 
Type . .  . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  Gear Selections. 

TRAVEL SPEEDS -fir!3400 rpm 
lstGear(Variab1ef . . . . . . . .  
2nd Gear (Variable). . . . . . .  
3rd Gear (Variable) . . . . . . .  
4th Gear (Variable) . . . . . . .  
Reverse (Variable) . . . . . . .  

DIMENSIONS 
Wheelbase . . . . . . . . . . . . . . .  
Overall Length . . . . . . . . . . . .  
Overall Height . . . . . . . . . . .  
Overall Width (maximum) . . 

WHEEL TREAD 
Front . . . . . . . . . . . . . . . . .  31 in. (78.74 cm) 31 in. (78.74 crn) 
Rear (GT-3 Tires). . . . . . . .  27 in. or 33 in. (68,58 cm or 27 in. or 33 in. (68.58 cm or 

83.82 cm) 83.82 cm) 
(GT-5 Tires) . . . . . . . .  28-1/2 in. or 31 in. (72.39 cm 28-1/2 in. or 31 in. (72.39 crn 

or 78.74 cm) or 78.74 cm) 

BRAKES 
. . . . . . . . . . . . . . . .  Type. Band, pedal-operated Band, pedal-operated 

. . . . . . . . . . . . . . . . .  Parking.. Hand-lock foot brake Hand-lock foot brake 

CLUTCH . . . . . . . . . . . . . . . . . .  V-belt system V-belt system 

PTO CLUTCH . . . . . . . . . . . . . .  Manual Manual 

STEERING . . . . . . . . . . . . . . .  Enclosed gear Enclosed gear 

. . . . . . . . . . . . . . . . . . . . . .  LIFT* Manual, Electric Manual, Electric, Hydraulic 

SHIPPING WEIGHT . . . . . . . .  691 Ibs. (313 kg) 759 Ibs. (344 kg) 

200 

3-1/2 U.S. Gallons (13.25 1) 
2-1 /2 U.S. Pints (1 . I 8  1) 
3-1 /2 U.S. Pints (1.65 1) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Transaxle 
4 forward - 1 reverse 

0 . 3 t o 0 . 9 m p h ( . 6 t o 1 . 6  kms/hr) 
1.0 to 2.7 mph (2.1 to 4.6 kms/hr) 
1.8 to 4.7 mph (3.8 to 8.0 kms/hr) 
2.6 to 7.0 mph (5.5 to 11.9 kms/hr) 
1.4 to 3.7 mph (2.4 to 5.3 kms/hr) 

46 in. (1 .I 68 m) 
67-1/2 in. (1 -715 m) 
42 in. (1.067 m) 
41 -1 /2 in. (1.054 rn) 
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S~ecificafions 10-3 

TIRE SPEClFlCATlOMS 

Size Tubeless Ply-Rating Tread Tire Inflation Pressure 

GT-3 Front 16~6.50-8 's* 2 High- 6 to 16 psi (41 to 110 kPa) 
23x8 50-1 's* 2 Flotation 5 to 10 psi (34 to 69 kPa) 

4.80/4.00-8 No 4 Studded 12 to 40 psi (82 to 276 kPa) 
23~8.50-12 Yes* 2 Traction 5 to 10 psi (34 to 69 kPa) 

P P .  

High- 6 to 16 psi (41 to 110 kPa) 
Rear Flotation 5 to 10 psi (34 to 69 kPa) --- 

GT-8 Front*" 16x650-8 Yes* 2 High- 6 to 16 psi (41 to 110 kPa) 
Flotation 

Tread Rear 23x1 0.5-1 2 Yes* 2 Traction 5 to 10 psi (34 to 69 kPa) 

; Available for service. See your parts catalog. 
4.80/4.00-8 front tires with front-end loaders. 

REAR WHEEL WEIGHT BOLT SIZE CHART 

TiretW heel Option Wheel Position Ma. of Weights 

GT-3 or (37-4 Narrow 

GT-3 or GT-4 Narrow 

GT-3 or GT-4 Wide 

GT-3 or GT-4 Wide 

GT-5 Narrow 

GT-5 Narrow 

GT-5 Wide 

GT-5 or GT-8 Wide 2 1 /2x7- 1 /2 
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Tractors, 200 Series 
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BOLT TORQUE CHART 

Grade of Bolt / SAE-2 1 SAE-5 1 SAE-8 1 

Grade Marklng 
on Bolt 

Min. Tensile 
Strength 

U.S. Standard 1 

64,000 
PSI 

( - - J a g  
Bolt U.S. Dec. 
Dia. Equiv. I 

Socket or Wrench Stza 

TORQUE 
IN FOOT POUNDS 

105,000 
PSI 

CIS.  Regular 1 

150,000 
PSI 

Bolt 
Head 

- 

Multiply Readings by 12 for inch pound values. 

*"B7'Grade bolts larger than 3/4-inch are sometimes formed hot rather than cold which accounts for the lower 
recommended torque. 

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

SET SCREW SEATING TORQUE CHART 

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

Screw Size 

#5 
86 
#8 
#10 
1 /4 
5/16 
3/8 
7/16 
1 /2 
9/16 
5/8 
3/4 

Torque in Inch Pounds 

Cup Paint 

9 
9 
20 
33 
87 

165 
290 
430 
620 
620 

f 225 
2125 

Square Head 

- 
- 
- 
- 

21 2 
420 
830 
- 

21 00 
- 

4250 
7700 
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Fuel and Lubricanls 15-1 

Group 15 
FUEL AND LUBRICANTS 

FUEL Depending on the expected prevailing temperature 
for the fill period, use oil of viscosity shown in the Always use fresh, clean "regular grade or non- 

leaded" gasoline having an octane rating of 85 or following chart. 

higher. We recommend non-leaded gasoline because 
it reduces cylinder head deposets. 

Do not use premium, ethyl or white gasoline. Never 
use special additives such as carburetor cleaners, 
de-icers, or moisture-removing liquids in your gasoline. 

I IMPORTANT: Do not mix oil with gasoline. 

IMPORTANT: Do not permit dirt or other foreign 
matter to enter the fuel system. This could cause 
hard starting, poor performance and engine dam- 
age. Always use clean gasoline storage cans and 
funnels. 

ne Cra 

lsity Oil 

LUBRICANTS 
Engi nkcase "Some increase in oil consumption may be expect- 

ed when SAE 5W-20 or SAE 5W oils are used. Check 
John Deere Torq-Gard Supreme engine oil is rec- oil level more frequently. 

ommended because of its superior lubricating quali- 
ties. If a different brand of oil is used, ~t must conform to Transaxle 
one of the following specifications. John Deere AM30200 Transmission Lubricant or 

SAE 90 Gear Lubricant. Also an equivalent SCL Multi- 
SPI Service CD/SE, CD/SD, CC/SD or SD MIL-4- purpose-Type Gear Oil, 461 52 or MIL-L-2104C*. 

*As further assurance of quality, the oil should be 
Tractor Grease Fittings 

identified as suitable for API Service Designation SD. John Deere Multipurpose Lubricant SAE (Seasonal 
Grade) or equivalent Multipurpose-Type Grease. 

IMPORTANT: Never put additives in the crank- 
case oil. Hydraulic System (Optional ~ ~ u l ~ r n e n t )  

John Deere All-Weather Hydrostatic Fluid or an 
equivalent Type "F" Automotive Automatic Transmis- 
sion Fluid. 

CAPACITIES 

Fuel Tank 3-1/2 U.S. gallons (13.25 1 )  
Crankcase: 2-1/2 U.S. pints (1 .I8 I )  
200, 212, 214 3 U.S. pints (1 -42 1 )  
Transaxle 3-1 /2 U.S. pints (1 -65 1) 

Hydraulic System 
(optional 
equip.) 2 U.S. pints (0.94 1 )  
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Tractors, 200 Series 
SM-2 105 (Ocf - 76) 

SERVICE INTERVALS 

Lubricating Grease Fittings 

Grease tractor grease fittings in Spring and Fall 
Season. Tractor grease fitting locations are as follows: 

&Front Wheel Hubs D-Primary Lift Shaft 
B-Front Axle Splndles E-Rear Brake Shaft 
C-Brake Pedal Shaft F-Steering Gear* 

Fig. $Grease Fining locations (Serial No. 7U0,00i- ) 
A-Front Wheel Hubs E-Primary Lift Shaft 
&Front Axle Spindles F-~lear Brake Shaft "IMPORTANT: Do not overlubricate steering col- 
C--Brake Pedal Shaft &Steering Gear" umn fitting. Only 3 to 4 strokes with a hand grease 
F C l u t c h  Pedal Shaft gun are necessary. Do net use a high-pressure 

Fig. 7-Grease Fitting Locations (Serial No. 30,QOl-55,000) grease gun on this fitting. 

A-Front Wheel Hubs E-Primary Lift Shaft 
&-Front Axle Spindles F-Rear Brake Shaft 
C--Brake Pedal Shaft +Steering Gear 
D-Clutch Pedal Shaft 

Litho in U.S.A. 

Fig. 2-Grease Fiiting Locations (Serial No. 55,QU 1-70,000) 
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Changing Engine Crankcase Oil 
Change crankcase oil after the first 2 hours of 

operation and every 25 hours of operation thereafter. 

Fig. 4-Draining Crankcase Oil 

NOTE: For convenience, a suitable length of 5/8- 
inch (15.88 mm) garden hose or plastic tubing may be 
installed on the drain valve to allow oil fo drain. 

Open oil drain valve Fig. 4 and allow oil to drain into 
a container. 

Fi$. 5- Filling Crankcase 

Close oil drain valve. Fill crankcase with oil of the 
proper viscosity to "F" mark on dipstick Fig. 5 (see 
page 1 0-1 5-1 for crankcase capacity). 

General 10 
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Changing Transaxle Lubricant 

A-Oil Level Filler Hole +Drain Plug 
B-Pressure Oil Can 

Fig. 6-Changing Transaxle Lubricant 

Change transaxle lubricant every 2 years or 500 
hours of operation. Remove transaxle drain plug (C) 
and drain oil. Wipe plug clean and replace it in tran- 
saxle. 

Remove plug from filler hole (A) and fill transaxle 
with 3-1 /2 U.S. pints (1 -65 1) of AM30200 Transmission 
Lubricant, SAE 90 Gear Lubricant or an equivalent 
SCL Multipurpose Gear Oil. 

Lifho in U.S.A. 
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Repacking PTO Clutch Bearing Lubricating Integral Hitch Grease 

Repack PTO clutch bearing, each spring and fall. 
Fitting (Extra Equipment) 

Fig. 7-PTO Clutch Brake Cap Screw 

Using a 1/2-inch socket wrench with extension, 
loosen PTO clutch brake cap screw, Fig. 7, only 
enough to permit removal of PTO clutch assembly. 

Pivot clutch arm clip upward and slide clutch arm to &;tm,r ff. 

the rear to remove clutch arm from sheave hub. 

Slide PTO assembly off the shaft. Check condition of Figure 9-lnregrar mrch ( E m  Equrpmenr] 

clutch and brake linings. Replace linings as necessary. 
Use solvent to remove old grease from bearing. If the tractor is equipped with an integral hitch (extra 

equipment) lubricate the rear lift pivot, Figure 9. 
Dry bearing thoroughly and repack it with John 

Deere High-Temperature grease (AT30408) or its Checking Hydraulic Lift Lubricant Level 
equivalent. (Extra Equipment) 

Install PTO assembly on shaft and replace clutch 
arm. Lock in place with clip. 

A-Clutch Brake D-Clutch Lining 
B-Brake Lining E-Brake Shoe 
G-Clutch Cup Sheave 

Fig. 8-Adjusting Clearance Beheen Brake and Sheave 

Engage PTO clutch lever (up position). Check dis- 
tance between the clutch brake (A) and clutch cup 
sheave (C) for 1 /32-inch (0.794 mm) clearance, Fig. 8. 

If adjustment is required, use a 1 /2-inch socket with 
extension. Loosen clutch brake cap screw, Fig. 7. Slide 
brake shoe in slotted hole until proper adjustment is 
obtained. Tighten cap screw. 

Figure 10 

Once a week or every 50 hours of operation, check 
hydraulic fluid level. Park the tractor en a level surface, 
shut off engine, and set parking brake. 

Remove reservoir cap (arrow). The hydraulic fluid 
level should be within 1 inch (25.4 mm) from top of 
reservoir. If hydraulic fluid is required, use John Deere 
All-Weather Hydrostatic Fluid or an equivalent Type 
"F" automatic transmission fluid. 
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Group 

PURPOSE OF TUNE-UP AND 
ADJUSTMENTS 

TUNE-UP AND ADJUSTMENTS 
TRACTOR ADJUSTMENTS 

Adjusting tractor components insures that engine 
Generally, the customer complaint will reveal which horsepower will be utilized in the mast efficient man- 

system or component requires checking. However, ner. 
when dealing with the entire tractor, it is recommend- 
ed that the step-by-step procedures outlined on the Adjustments to be made on the tractor include: 
following pages be used. Checking or changing transaxle lubricant, lubricating 

grease fittings, checking PTO clutch and brake, trac- 
VISUAL INSPECTION tor brakes, belts and equipment. 

Much can be learned about the general condition 
of the tractor by a thorough visual inspection. For 
convenience, remove the side panels and hood. 

Check the engine, transaxle and hydraulic system 
(if so equipped) for evidence of oil leakage. 

Inspect battery for excessive corrosion, cracked 
case, proper installation and cable connections. Note 
general condition of wiring harness. Be sure the har- 
ness is not oil-soaked and that it is not frayed or 
damaged. 

ENGINE TUME-UP 

TUNE-UP GUIDE 

The following guide offers an orderly sequence for 
servicing a tractor that has been running well. 

Also use this guide to explain to your customers 
what a tune-up includes. Be sure to obtain customer 
permission before performing these services. 

1. Clean Engine Shrouds and Cooling Fins 
2. Clean or Replace Air Filter Element 
3. Clean Fuel Strainer 
4. Check and Clean Engine Crankcase Breather 
5. Check Spark Plug Gap 
6. Check Ignition Breaker Points and Engine 

Engine tune-up is making minor repairs and ad- Timing 
justments in an orderly sequence to improve the 7. Adjust Carburetor 
overall efficiency and operation of the engine. 8. Check Engine Speed 

9. Change Engine Crankcase Oil 
Tune-up includes checking, adjusting and servicing 

the electrical, ignition, air intake, fuel and lubrication 
10. Check or Change Transaxle Lubricant 
11. Lubricate Grease Fittings 

systems. 12. Repack PTO Chtch Bearing 
13. Service Battery 
14. Check Tire Pressure 
15. Check Operation and Condition of: 

(A) Lights 
(B) Lift System 
(C) Steering 
(D) Brakes (PTO Clutch and Tractor) 
(E) Belts and Equipment 

Litho in U.S.A. 
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TUNE-UP AND 

1. Clean Engine Shrouds and Cooling 
Fins 

Fig. 1-Engme Shrouds 

Remove engine shrouds, Fig. 1. Blow out cooling 
fins with compressed air. Be sure all dirt and debris 
are removed from the engine. 

2. Clean or Replace Air Filter Element 

ig. 2-Air Filter Elemenf 

Remove the air filter element, Fig. 2. Tap the filter 
lightly against a flat surface and brush out dust. Do 
not clean filter with a liquid cleaner or compressed 
air. 

Replace filter if it is bent, crushed, damaged or ex- 
tremely dirty. 

Lifho in U.S.A. 
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ADJUSTMENTS 

3. Clean Fuel Strainer 

Fig. 3-Fue( Shut-Off Valve 

Close the fuel shut-off valve, under fuel tank, Fig. 
3. Disconnect hose from valve. Attach a 12-inch 
length of 1/4-inch hose and drain fuel tank into a 
clean container. 

Remove hose from valve. Unscrew shut-off valve 
with strainer from fuel tank. Thoroughly clean all par- 
ticles from strainer. 

Install shut-off valve and strainer assembly. Close 
the valve, connect the hose, and fill fuel tank. 

4. Check and Clean Engine Crankcase 
Breather 

A clogged crankcase breather can cause positive 
pressure to build up in the crankcase. 

Check crankcase vacuum with a U-tube water 
manometer. 

An engine in good condition and operating at nor- 
mal temperatures will show a 5 to 10-inch water col- 
umn on the manometer. 

An engine in good condition and operating at normal 
engine temperatures will show a 5 to 10-inch water 
column of vacuum or negative pressure on the man- 
ometer, (see Fig. 4). 
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5. Check Spark Plug Gap 
Remove spark plug, check condition and reset 

gap, page 10-10-1. 

Good operating conditions are indicated if plug has 
light gray or tan appearance. A dead white appear- 
ance could indicate overheating. A black (carbon) 
appearance may indicate an "over-rich" fuel mixture, 
clogged air cleaner or improper carburetor adjust- 
ment. 

Do not service a plug in poor condition, Install a 
new plug and torque it to 18 to 22 ft-lbs (24 to 30 
Nm). See page 10-10-t . 

6. Check Ignition Breaker Points 
and Engine Timing 

3tEve Pres 
c- 

sure 
,Difference Between 

5 - P 0 s  
Columns 

;itive Pres sure Replace badly burned or pitted breaker points. If 
points are oxidized, rub a piece of coarse cloth 

Fig. 4-U-Tubs Water Manometer 
across the surfaces. Clean dirty or oily points with a 
cloth, but make sure no particles of lint are left be- 

When using manometer, Fig. 4, place stopper into tween the 

oil fill hole (other end open to atmosphere) and mea- 
sure difference between columns (C). 

If water column is higher in tube connected to e n -  
gine, vacuum or negative pressure (A) is indicated. If 
the higher column is on the atmospheric side of 
manometer, positive pressure (B) is present. 

&--Retaining Screws &Locking Screw 
8-Feeler Gauge D--V-Slot 

Fig 6-Replacmng and Ad~ustmng Points 

To replace points, remove retaining screws (A), 
Fig. 6. Be sure lock washers are in place when in- 
stalling new points. 

F I ~ .  5-Engme Crankcase Brealher 
To adjust breaker points, rotate engine until " T  

Disassemble breather assembly, Fig. 5, and clean mark on flywheel lines up with indicator, Fig. 8. Use 
it thoroughly, Reinstall breather assembly and re- fee ler  gauge  (8, ~ i g .  6) to measure gap for  
check pressure. 0.020-inch (0.508 rnm) clearance when points are 

fully open. 

Lifho in U.S.A. 
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Fig. 7-Adjusting Points 

If necessary, loosen locking screw (C, Fig. 6) and 
move screwdriver in V-slot, Fig. 7, until gap is 
0.020-inch (0.508 mm). Gap sett~ng can vary from 
0.018 to 0.022-inch (0.457 to 0.588 mm) to achieve 
smoothest running. Tighten locking screw securely 
after adjusting gap. 

A-indicator B-"f" Mark C " S "  Mark 

Fig. 8-Timing Sight Hole 

The timing sight hole is In the englne blower hous- 
ing. Two timing marks are stamped on the flywheel. 
The "T" mark (B) ~ndicates top dead center (TDC) 
and the "S" mark (C) indicates the spark point. Line 
under the timing marks should line up with the indi- 
cat& (A), Fig. 8. 

A-Spark Plug 
B-Adapter 

C-Hlgh Tension Lead 
D-Timing Llght Lead 

Fjg. %Adapter and Timing Light Lead 

Remove high tension lead (C) at spark plug (A). 
Install a spark plug adapter (B) and re-connect high 
tension lead (C). Connect one timing light lead (D) to 
the spark plug adapter, Fig. 9. 

Connect second timing light lead to the positive 
battery terminal. See timing light instructions for bat- 
tery size, wiring, etc. 

Connect third timing light lead to ground. 

Rotate engine by hand until "S" mark is visible 
through timing sight hole. Chalk "S" line for easy 
reading. 

Start and run engine at 1700 to 1900 rpm idle 
speed. The timing light should flash as "S" mark 
lines up with indicator in timing sight hole. 

If timing is off, loosen locking screw and adjust 
points as shown in Fig. 7 until the "S" mark lines up 
with indicator in timlng sight hole. 

Retighten locking screw before replacing breaker 
point cover. 

Litho in U.S.A. 
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7. Adjust Carburetor 1. Turn high-speed mixture needle (A), Figs. tVG-- 
11, clockwise until lightly seated. Close finger-tight 

CAUTION: Prevent burns. DO not touch only, -rhen open 1-1/2 turns, 
engine shrouds or muffler shield if engine 

has been running. 2. Turn idle mixture needle (C) clockwise until 
lightly seated. Close finger-tight only. Then open 2 

ldFe adjustment and high-speed adjustment must turns, 
be made at the same time as each affects the other. 

Adjust carburetor as follows: 

A--High-speed Mixture Needle 
B-Idle Speed Screw 
C l d l e  Mixture Needle 

Fig. 10-200 Tractor Carburetor 

A-High-speed Mixture Needle 
B-Idle Speed Screw 
C-Idle Mixture Needle 

Fig. 11-21 0, 212 and 214 Tractor Carburetor 

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

4. Turn high-speed mixture needle (A) 1J8 turn 
each time, clockwise or counterclockwise, until en- 
gine runs smoothly at full throttle (3400 to 3500 rpm). 

5. Move throttle lever to "SLOW" position and turn 
tdle mixture needle (C) 1/8 turn each time, clockwise 
or counterclockwise, until engine r u n s  smoothly 
(1700 to 1900 rprn). 

6. Advance throttle lever quickly to check for uni- 
form acceleration. If engine misses, fuel-air mixture 
is too lean. Turn high-speed mixture needle (A) 
counterclockwise until positive acceleration can be 
obtained. 

7. If excessive exhaust smoke is noticed, mixture 
is too rich. Readjust idle mixlure needle (C), until en- 
gine idles smoothly at 1700 to 1900 rpm. 

8. Check Engine Speed 

Fig. 12-Checking Engrne Speed Wth Vrbrafion Tachometer 

Use a vibration tachometer, Fig. 12, to check en- 
gine for a slow idle speed of 1700 to 1900 rprn and a 
full throttle speed of 3400 to 3500 rprn. 

If carburetor adjustments do not give correct en- 
gine speed, adjust governor linkage. See Section 30, 
Group 10. 

Lithe in U.S.A. 
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9. Change Engine Crankcase Oil 
Refer to page 10-1 5-3. 

10. Check or Change Transaxle Lubricant 
Refer to page 10-1 5-3. Lubricant level should be 

level with the filler hole. 

11. Lubricate Grease Fittings 

Refer to page 10-15-2. 

12. Repack PTO Clutch Bearing 
Refer to page 10-1 5-4. 

13. Service Battery 

Fig. 73-Battery Electrolyte Level 

Check electrolyte level of each cell. Cells should be 
completely covered. If necessary, fill each cell with 
distilled water to top of split ledge in the filler tube, Fig. 
13. 

To clean battery remove battery cables (negative 
cable, first). Use a wire brush to remove corrosion 
around battery terminals. 

Use a solution of one part baking soda to four parts 
water to clean battery terminals and cables. Do not 
allow solution to enter battery cells. 

Wash entire battery case, platform and hold-down 
parts with clear water and wipe dry. 

Coat battery terminals with petroleum jelly and con- 
nect battery cables (positive cable, first). Be sure both 
cables are tight. 

Charge battery as necessary. 
CAUTION: Hydrogen and oxygen gases in 

sparks or flames away from battery at all times, 
especially when charging the battery, Do not 
smoke around a charged battery. Keep vent holes 
in cell caps open, 

Tractors, 200 Series 
SM-2 105 (Oct-76) 

,/' 
/' 

14. Check Tire Pressure 
Inflate tires as shown in chart below. 

Use high readings for heavy front loads such as 
loaders; mid-range readings for blades and snow 
throwers and low readings for normal lawn use. 

High-Flotal 
Tires 
(GT-3 Trat 

15. Check 01 n and 1 
.*LA -- .. 

0.50-12 
3 psi 
o 47.8 bat' 

Condition of: 
A. Lights - Replace aurDs or wiring as necessary. 

B. Lift System - Check manual, electric or hydraulic 
lift for proper function. Once a week or every 50 hours 
of operation check hydraulic fluid level. Hydraulic fluid 
level should be within 1 inch (25.4 mm) from top of 
reservoir. Use John Deere All Weather Hydrostatic 
Fluid or an equivalent Type "F" Automatic Transmis- 
sion Fluid. 

C. Steering - Refer to Section 70 for steering gear 
adjustment if required. 

?nt was c 
earing." 

:overed L 

For tracl 
%--A!-- r 

D. Brakes IPTO Clutch and Tractor) - PTO Brake 
ad jus tmc mder Item 12-"Repack PTO 
Clutch B tor brake adiustments (if re- 
quired) refer to 5er;rluri 30. 

E. Belts and Equipment - Clean belts by wiping 
them with a clean cloth. Do not use solvents. Solvents 
will soften the material and cause belts to grab. 

Lifho in U.S.A. 
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DESCRIPTION 

" '"I 

Fig. l -Kohler Engine 

Kohler engines, Fig. 1, are used in the 200 Ser~es Each of the four-cycle, L-head, single-cylinder, in- 
Tractors. The tractors with their respective engines ternal combustion engines has a cast-iron block with 
are as follows: a large bore and short stroke. 

200 Tractor - K181QS - 8hp 
210 Tractor - K241AQS - 10hp These air-cooled engines feature anti-friction ball 
212 Tractor - K301AQS - 12hp bearings, oil bath lubrication, internal flyweight gover- 
214 Tractor - K341AQS - 14hp nors, an alternator charging system and battery-coil 

ignition. 

Litho in U.S.A. 
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ENGINE ANALYSIS 

Preliminary Engine Checks Preliminary Engine Tests 
The majority of engine problems are usually due to If a good spark exists between the adapter and 

electrical or fuel system difficulties. Make the follow- spark  plug terminal, the problem is in the fuel sys- 
ing checks and tests to isolate the engine problem. tem. 
Refer to "'Diagnosing Malfunctions" if the following 
checks and tests do not solve the problem. Check fuel tank and lines. Be sure shut-off valve is 

open and that fuel is reaching the carburetor. 

Fig. 2-Checking Spark 

Check spark, Fig. 2, whenever engine will not 
start. Remove cable from spark plug and install 
adapter. Hold adapter approximately I /&-inch (3.1 75 
rnm) away from spark plug terminal while cranking 
engine. 

No spark or a weak spark between the adapter 
and spark plug term~nal indicates trouble in the elec- 
trlcal system. 

Check the battery, spark plug and all electrical 
connections. If these are in good condition, the trou- 
ble is probably with the breaker points or condenser. 

Clean or replace points and adjust gap. If breaker 
points are burned, replace points and condenser. 

Connect spark plug wire to spark plug and crank 
engine. Choke as necessary. If engine still does not 
start, refer to "Diagnosing Malfunctions" lo check for 
internal difficulties. 

If engine starts but does not run properly, make 
the compression and vacuum tests. The compression 
and vacuum tests are very important when the en- 
gine runs erratically, loses power, or uses an exces- 
sive amount of oil. 

Compression Test 

NOTE: Kohler engines are equipped with ACR 
(Automatic Compression Release). A CR relieves 
compression during lower cranking speeds. The A CR 
mechanism disengages when engine speed reaches 
approximately 650 rpm. 

Check Compression as Follows: 

1. Depress brake pedal and set parking brake. 

2. Check crankcase for proper oil level. Add oil if 
necessary. 

3. Disengage all tractor drives. Run engine until 
warm, then stop the engine. 

4. Remove spark plug and air filter. Removing the 
air f~lter gives a more accurate test. 

5. Set throttle and choke in wide open positions by 
raising throttle lever and pulling out the choke knob. 
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Fig. 3-Testing Engine Compression 

6. Hold compression gauge firmly in spark plug 
hole, Fig. 3. 

7. Wind a 1/4-inch (6.350 mm) rope around the 
PTO sheave oppos~te the direction of engine rotation. 
Pull rope firmly and observe reading. Repeat this test 
to obtain a consistent or average reading. 

NOTE: The rope method must be used to check 
compression, The starter will not turn the engine fast 
enough (1000 rpm) to overcome the ACR. Turning the 
engine in the opposite direction of rotation will by-pass 
the ACR. 

8. Compression pressure should be 110 to 120 psi 
at approxmately 1000 rpm. Pressure above 120 psi 
indicates excessive carbon deposits in the cornbus- 
tion chamber or on the piston. Pressure below 100 
psi indicates leakage at the cylinder head gasket, 
piston rings or valves. If compression is below 90 
psi, recondition the engine. 

9. To determine if the rings or valves are at fault, 
pour about one tablespoon of heavy oil in the spark 
plug hole. Crank the engine several times to spread 
the oil. 

10. Repeat the compression test. If the same 
compression reading is obtained, the rings are satis- 
factory, but the valves are leaking or the piston is 
damaged. If the compression has increased consid- 
erably over the original reading, then the rings are 
bad and must be replaced. 

Engine 20 
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Crankcase Vacuum Test 

The purpose of the vacuum test is to determine if 
the crankcase breather is maintaining a partial vacu- 
um in the engine crankcase. The engine must be 
running properly for the breather to function correctly. 

Test the engine as follows: 

I. Warm up the engine. 

A-Vacuum B-Pressurlxation 
C-differ en^ Between Columns 

Fig. 4-U-Tube Water Manometer 

2. Connect a U-tube water manometer, Fig. 4, to 
the oil filler tube. Be sure tester is hanging vertically. 

3. S ta r t  and run  the engine at id le  speed 
(1700-1900 rpm). Observe reading on scale. 

4. Proper crankcase pressure for the Kohler en- 
gines is a 10 to 15-inch water column on the gallge. 
Follow manufacturer's recommendations and corn- 
pensations for the effect of altitude on the gauge 
reading. 

5 .  A low vacuum reading is probably due to a 
leaking breather valve or improperly assembled 
breather. Leaky valves, engine blow-by or worn 
crankshaft oil seals can also cause a low reading. 

6. If the crankcase shows pressurization (B) rather 
than a vacuum (A), the breather plate has probably 
been assembled backwards or the breather filter is 
plugged. 

7. If the engine shows zero vacuum (A) or a pres- 
surized crankcase (B), oil is being pumped into the 
combustion chamber or out the breather or oil seals. 
This is detectable by excessive exhaust smoke, en- 
gine overheating or oil leakage. 

Litho in U.S.A. 
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DIAGNOSING MALFUNCTIONS 

Engine Will Not Crank High-tens~on wire loose at spark plug or coil. 

Battery discharged or defective. Loose electrical connections. 

Neutral-start switch and bracket loose, defective, Restricted fuel tank vent. 
or not properly adjusted. 

Clogged fuel line or air lock. 
PTO safety start switch out of adjustment or defec- 
tive. Broken choke or throttle cable. 

Seat safety start switch defective. 

PTO drive engaged. 

Defective starter. 

Dirt or water in fuel s ys t~  

High-speed and idle mixture needles not properly 
adjusted. 

Defective solenoid. Air leakage at carburetor. 

Loose electrical connections. Head gasket leaking. 

Defective key switch. Low compression. 

Engine seized. Engine Starts But Fails to Keep Running 

Restricted fuel tank vent. 
Engine Cranks But Will Not Start 

Empty fuel tank. High-speed and idle mixture needles not properly 
adjusted. 

Restricted fuel tank vent. 
Broken choke cable. 

Fuel shut-off valve closed (valve below fuel tank). 
Dirt or water in fuel system. 

Clogged, restricted, or air-locked fuel line. 

Defective fuel pump. 

Breaker points worn or pitted. 

Spark plug fouled or pitted. 

Loose electrical connections. 

Faulty condenser. 

Defective ignition coil. 

Frayed wire (s) causing ground Is). 

Engine Starts Hard 

Spark plug pitted or fouled. 

Breaker points worn, pitted. or out of adjustment. 

Carburetor float not properly adjusted or leaky 
float. 

High-tension wire loose at spark plug or coil. 

High-tension wire shorted. 

Breaker points not properly adjusted. 

Loose connections. 

Defective head gasket. 

Faulty condenser. 

Exhaust valve sticking in excessively tight valve 
guide. 

Breaker points push rod sticking. 

High-tension wire shorted. 

Litho in U.S.A. 
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Engine Runs But Misses 

High-tens~on wire loose from spark plug or co~l. 

Breaker points out of adjustment or worn and pit- 
ted. 

Spark plug fouled or pitted, incorrect gap. 

Loose electrical connections. 

Carburetor float not properly adjusted or leaky 
float. 

Dirt or water in fuel system. 

Wrong valve clearance. 

Faulty coil. 

Engine shrouding plugged (overheats). 

Engine Misses Under Load 

Spark plug fouled or pitted, incorrect gap. 

High-speed and idle mixture needles not properly 
adjusted. 

Incorrect spark plug. 

Breaker points out of adjustment or worn and pit- 
ted. 

Ignition out of time. 

Dirt or water in fuel system. 

Stale fuel. 

Engine Will Not ldle 

ldle speed too low. 

ldle mixture needle not properly adjusted. 

Air leakage at carburetor. 

Dirt or water in fuel system. 

Restricted fuel tank tiller cap. 

Spark plug fouled or pitted, incorrect gap. 

Wrong valve clearance. 

Low engine compression. 

Engine 20 
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Engine Misses When Advancing Throttle 

Cold engine. 

High-speed and idle mixture needles not properly 
adjusted, 

Spark plug fouled or pitted, incorrect gap. 

Linkage misaligned (throttle arm-to-governor). 

Engine Loses Power 

Crankcase low on oil. 

Engine shrouding plugged {overheats). 

Excessive engine load 

Restricted air filter. 

Dirt or water in fuel system. 

High-speed and tdle mixture needle not properly 
adjusted. 

Air leakage at carburetor. 

Spark plug fouled or pitted (incorrect gap). 

Too much oil in crankcase. 

low engine compression. 

Worn cylinder bore. 

Governor defective. 

Governor linkage out of adjustment. 

Engine Overheats 

Dirty, plugged, or damaged shrouding or engine 
fins. 

High-speed and idle mixture needles not properly 
adjusted. 

Air leakage at carburetor. 

Too much oil in crankcase. 

Crankcase low on oil. 

Excessive engine load. 

Flywheel fins broken or damaged. 

Litho in U.S.A. 
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DIAGNOSING MALFUNCTIONS-Continued 

Engine Knocks Idle speed too low 

Engine out of time 

Excessive engine load. 

Engine overheated. 

Engine Uses Excessive Amount of Oil 

Clogged or faulty 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. 

Engine Runs Erratically or Surges 

Dirt or water in fuel system. 

Spark plug fouled or pitted (incorrect gap). 

Poor compression. 

,-Faulty breather causing low crankcase vacuum 

Carburetor leaking at gaskets or at connection. 

Restricted fuel tank vent. 

Throttle-to-governor linkage improperly adjusted. 

Governor defective. 

Breaker points out .of adjustment, worn or pitted. 

Gasoline in Crankcase 

Carburetor float not properly adjusted or leaking. 

Float valve and/or seat leaking. 

Engine Backfires 

High-speed and idle mixture needles not properly 
adjusted. 

Air leakage at carburetor. 
High-speed and idle mixture needles not properly 
adlusted. Loose cylinder head or blown head gasket. 

Intake valve sticking in guide. 

Ignition out of time. 

Lifho in U.S.A. 
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- 

Group 10 
CYLINDER HEAD, VALVES AND BREATHER 

GENERAL INFORMATION 

A--Cams haft 
&-Tappet 
=Retainer 

I)--Breather Assembly 
E-Valve Spring 
F-Spring Retainer 

G-Intake Valve 
N-Cylinder Head 
I -Drain Plug 

Fig. I-Schematic View of Cylinder Head, Valves and Breaiher 

It is not necessary to remove the engine to lap or The exhaust valve insert, which is a press fit into 
grind valves, valve seats or service the breather. the block, can be replaced. The intake valve seat is 

machined into the block. 
The 21 0, 212 and 21 4 Tractors have an exhaust Valve guides can be replaced when wear toler- 

valve rotator. Whenever the valves are removed, be ances are exceeded. 
sure that the correct valve sarinq is used with the ro- . - 
tator on the exhaust valve. Exterior governor linkage can be adjusted for high- 

speed setting and sensitivity. 

Litho in U.S.A. 
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DISASSEMBLY 

Fig. PExploded Vtew of Cylrnder Head, Valves, a 

D isassem bring Engine 

nd Brea lh 

It is no, 

1-Cap Screw 
2-Was her 
3-Cylinder Head 
4-Head Gasket 
&Hex. Nut 
6-Stud 
7-Exhaust Valve 
8-Intake Valve 
9-Upper Spring Retainer 

10-Intake Valve Spring 
11-Lower Spring Retainer 
12-Tappet 
13-Valve Keeper 
14-Exhaust Valve Rotator 
15-Exhaust Valve Spring 
16-Hex. Nut 
17-Lock Washer 
1 %--Stud 
19-Cover 
20-Outer Gasket 
21-Seal 
22-Filter 
23-Baffle 
2GReed  
2SBreather Plate Assembly 
26-Inner Gasket 
27-Valve Guides 
2GExhaust  Valve Insert 

?r (210, 212 and 214 Tractors) 

t necessary to remove the engine to service 
the cylinder head, valves or breather. Remove the 
hood, grille and side panels to provide access to the 
engine. Clean engine exterior prior to disassembly. 

1. Disconnect battery cables, negative cable first. 
Remove battery and battery box. 

2. Remove shroud covering muffler. 

3. Disconnect wiring from coil to wirlng harness. 

4. Shut off fuel. 

5. Remove engine shrouding, coil, carburetor, 
governor ltnkage and muffler. 

6. Remove cylinder head, breather assembly and 
valves. 

Fig. 3-Disassembling Engine 

Litho in U.S.R. 
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Removing Valves 

A-Valve Spring Compressor B-Valve Keepers 

Fig. 4- Removing Valves 

Use a valve spring compressor {A) to compress 
valve springs, Fig. 4. Remove valve keepers (B) from 
valve stems with a magnet. Remove valves. 

Remove valve spring retainers and valve springs 
from valve chamber. Note the rotator-type retainer on 
the exhaust valve spring of the K241AQS, KBOIAQS 
and K321AQS engines. This spring is shorter than 
the intake valve spring. 

VALVE ANALYSIS 
Analyze valve conditton before cleaning, grinding 

or discarding. 

Lead deposits on the intake valve, Fig. 5, consist 
of Lead and metal from the lubricating oil. These de- 
posits are caused by a small amount of exhaust gas 
leakage into the intake port area. This indicates the 
valve is not seating properly. Grind the valve and re- 
face the seat to correct this condition. 

Fig. 5-Lead Deposits on Leaky Inrake Valve 

'00319 " 

Fig. 6- Valve S sion 

Valve stem corrosion, Fig. 6, is caused by rnois- 
ture entering the engine. Moisture in the fuel-air mix- 
ture will condense inside the engine when the engine 
is stopped prior to warm up. 

Valve corrosion will occur during storage when the 
engine has been idle for some time. Fogging or 
pouring oil in the combustion chamber before storing 
tractor will prevent valve corrosion. 

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

NOTE: Be sure to readjust valve clearance after 
grinding valves. See page 20- 10-8. 

Litho in U.S.A. 
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Fig. 7-Exhausf Valve Running T m  Hot 

Exhaust valves are designed to function in temper- 
atures exceeding 5000°F (2760°C). However, when 
operating at this temperature for long periods of time, 
valve burning occurs, Fig. 7. Valves running too hot 
will show dark discoloration of the valve stem down 
in the area protected by the valve guide. Another in- 
dication is distortion of the valve margin (A) and 
valve face (0). Valve inserts may also begin to burn 
away. 

The common cause of an overheated engine and 
valves is poor cooling due to dirt or obstructions in 
the shrouding and coolbng f~ns. Remove and dean 
shrouding and all cooling fins i f  this condition is 
noticed. 

NOTE: Do not run the engine' with shrouding re- 
moved. 

Valves running hot may also be due to an improp- 
er spark plug, lean fuel mixture, worn valve guides or 
weak valve sprlngs. 

Check valve timing and valve clearance. Adjust as 
necessary. 

Stale gasoline which has been in the fuel tank a 
long time is a common cause of sticking valves, Fig. 
8. 

The gummy substance from the gasoline can be 
seen on the valve. When this condition exists, the 
carburetor wrll also contain gum deposlts and require 
a complete cleaning. 

Advlse customer to use fresh gasoline. Drain gas 
from all lines and the carburetor before storing trac- 
tor. 

Tractors, 200 Series 
SM-2105 (Oct-76) 

r g  o-mummy Valve Causing Valve to Stick 

Inspecting Cylinder nead 
Remove carbon depc i combustion cham- 

ber and gasket surface I with a scraper. Be 
careful not to damage the cylinder head gasket sur- 
face. Use a safe cleaning solvent to remove d~rt, 
grease, and other deposits. 

Check the cylinder head for cracks and broken 
cooling f~ns. Inspect the gasket surface for burrs and 
nicks. Replace the head if any of these conditions 
are found. 

A-Feeler Gauge &Surface Plate C-Cylinder Head 

Frg BCheckmng Surface of Cylinder Head 

When a cylinder head (C, Fig. 9) is removed be- 
cause of gasket leaks, check the flatness of the cyt- 
inder head by placing it on a surface plate (83. Use a 
feeler gauge (A) to see that gasket surfaces make 
contact at all points. Replace the cylinder head if the 
machined surface varies by more than 0.003 inch 
(0.076 mm). 

Litho in U.S.A. 
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Inspecting Breather 

A-Reed valve u-tlreatning Holes 
B-Filter E-Oil Drain Hole 
C-Breather Plate 

Assernbl y 

Fig. 10-Inspecting Breather Assembly 

Thoroughly clean breather assembly, Fig. 10, in 
solvent. Replace filter (B) if it cannot be adequately 
cleaned. 

Inspect reed valve (A) for warpage, cracks and 
damage. Inspect breather plate assembly (C) for pits 
or burrs around breathing holes (D) that could cause 
leakage past reed valve (A). Be certain oil drain hole 
(E) in breather plate assembly (C) ts not plugged. 

~g Valve Springs 

Fig. I 1- Valve Sprtng Sgrrareness (New Spring) 

Engine 20 
Cylinder Head, Valves and Breather 10-5 

Check valve springs for free length. Check springs 
for proper pressure when compressed to a measured 
length. Refer to "Specifications," page 20-25-2 and 
3. 

Inspecting Valves and Valve Guides 

Valves 

Use a power-operated wire brush to remove car- 
bon from valve head, face and stem. Be sure carbon 
is removed and not just burnished. Any carbon left 
on the stem will affect alignment in the valve refacer 
collet. 

A-Warped Head C-Worn Valve Stems 
B-Margin (none shown) D-Face 

Fig, 12-Faulty Valves 

Inspect valve faces (D), heads (A), and stems (C) 
for distortion, pitting or burning, Fig. 12. Acceptable 
valves should be reconditioned. 

A distorted valve will become evident when refac- 
ing operation is performed. Replace with new valve. 

Replace valve if appearance is questionable or 
margin (8) is less than 1/32 inch (0.794 mm). 

Grind valve stem (C) square prior to installation. 

Use a steel square and surface plate to check 
valve spring for squareness. Stand the spring and 
square on end on the surface plate. Place the spring 
next to the square, Fig. 11. Revolve the spring slowly 
and measure clearance between the top coil and the 
square. Clearance should not exceed 1 / 1 6  inch 
(1.588 mm). 

Litho in U.S.A. 
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Valve Guides 

Use the correct size wire brush in an electric drill. 
Run the brush up and down the full length of the 
guide. A few drops of light oil or kerosene will help to 
fully clean the guide. 

A-Gauge 

Fig. 13-Measuring Valve Guides 

Measure inside of guide with gauge (A), Fig. 13. 

Read measurement with micrometer (B). 

NOTE: Gu!des d o  not wear round or uniformly. 
Therefore, don't use plugs, valve stems or pilots to 
measure them. Measure guides at different points 
within the guide as shown in Fig. 13. 

Replacing and Reaming Valve Guides 

Tractors, 200 Series 
SM-2 f 05 (Oct- 76) 

Drive valve guide down into valve chamber area 
(A), Fig. 14. Carefully break protruding end of guide 
and continue to drive down until guide is removed. 

IMPORTANT: Be careful not to damage block 
when breaking old guides. 

A-Guide Depth B-Guide 

Fig. 15-installing Valve Guides 

Thoroughly clean hole and use Valve Guide Driver 
JDM-69 to carefully drive new guide into cylinder 
block the recommended distance, Fig. 15. 

Ream new guides w~ th  an adjustable reamer to 
provide correct valve guide-to-stem clearance. See 
"Specifications," page 20-25-2. 

NOTE: Exhaust valve stem clearance is critical. 
Too tight a fit will cause the exhaust valve to "hang 
up" when hot. 

A-Valve Chamber B-Valve Guide Driver JDM-69 

Fig. 14-Removing Valve Guides 
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Reconditioning Valves 

Reface the valves at 45" on a valve grinder until 
seating surface is cleaned up. In many cases, valve 
lapp~ng will be sufficient. See page 10-8. 

A-Valve Seating Surface (1132-Inch) (0.794 mm) 
6-Valve Seat Angle (45") 
&Valve Face Angle (45") 
D-Valve Margin (I  I t  6-inch) (1 588  mm) 
E-Seat Narrowing Angle (15" or 30") 

Fig. 16-New Valve and Valve Seat Dimensions 

If, after grinding, there is less than 1/32-inch 
(0.794 mm) margin, "D," Fig. 16, the valve must be 
replaced. Knife edges lead to breakage, burning and 
pre-ignition because heat localizes on the edge. If 
margrn is uneven after grinding, a warped head is in- 
dicated. 

Reconditioning Valve Seats 

Valve lapping wtll be sufficient to provide good 
seating surfaces in many cases. See page 20-10-8. 

Broken or excess~vely burne4 or pitted exhaust 
valve seats (inserts) can be replaced. The intake 
valve seat is machined into the block. 

Grind or cut the valve seats at 45" until seating 
surface is cleaned up. Then narrow (cut back) seat 
to obtain 1/32-inch (0.794 mm) seating surface (A, 
Fig. 16). Maximum seating surface width is 1 /16-inch 
(1.588 mm). Narrow seats with a 15" or 30" cutter. 

A-Pilot B-Valve Seat C-Valve Seat Cutter 

Fig. 17-Valve Seat Cuirer 

The valve seat cutter (C, Fig. 171, will cut a 45" 
valve seat (B) and narrow the seat at 30". See 
"Special Tools," Section 80. 

Replacing Exhaust Valve Insert 

If the exhaust valve insert is pitted or burned to a 
point that gr~nding cannot clean up seating surtace, it 
must be rewlaced. 

Fig. 18-Removing Exhaust Valve Insert 

To remove exhaust seat insert, use extractor, Fig. 
18, or a valve seat puller. See "Special Tools," Sec- 
tion 80. If extractor is not available, break insert and 
drive out. Clean seat area thoroughly before install- 
Ing new insert. 

Exhaust valve insert is retained by press fit only. 
Chill both the insert and driving tool In dry ice before 
pressing insert into block. 
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Lapping Valves 

Fig. 19-Lapping Valves 

Coat face of valve sparingly with a fine grade of 
valve grinding compound. Use a vacuum cup tool, 
Fig. 19, to grip top of valve and rotate valve in an os- 
cilating circular motion on valve seat. 

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 surface is attained, wash all parts 
with solvent to remove all traces of lapping com- 
pound. Dry parts thoroughly. 

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

Adjusting Valve Clearance 

Va!ve grrnd~ng changes the tappet and valve clear- 
ance. After gr~nding or tnstalling new valves, check 
clearance as follows: 

1. Place valves, without springs, into valve guides. 

2. Rotate crankshaft until piston is at top dead 
center on the compression stroke. Both valves must 
be completely closed. 

It is important that the piston be in thls pos~tion to 
insure that the exhaust valve tappet is not riding on 
the automatic compression release mechanism. 

Ljtho in U.S.A. 

Fig. 25-Checking Valve Clearance 

3. Hold~ng valves firmly on seats, check clearance 
between bottom of each valve stem and its tappet 
with a feeler gauge, Fig. 20. 

Intake valve clearance should be 0.006 to 0.008 
inch (0.752 to 0.203 mm) on K181QS engines and 
0.008 to 0.010 inch (0.203 to 0.254 mmj  on 
K241 AQS, K301 AQS and K321 AQS engines. 

Exhaust valve clearance should be 0.01 5 to 0.01 7 
inch (0.381 to 0.432 mm) on K181QS engines and 
0.017 to 0.020 inch (0.432 to 0.508 mm) an 
K241 AQS, K301 AQS and K321AQS engines. 

fig. 2 1 -Adjusling Tappet Clearance 

4. (K241 AQS, K30TAQS and K321AQS engines). 
With a wrench on the flat area of the tappet and a 
wrench on the tappet adjusting screw, Fig. 21, turn 
the screw up or down until the proper clearance is 
obta~ned. 

NOTE: On K l B l Q S  engines, grind the valve 
stems to adjust the clearance. 
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Checking Valve Lift INSTALLATION 

Fig. 22-Checking Valve Lift 

Install a dial indicator as shown in Fig. 22. Be sure 
valve being checked is fully closed when adjusting 
indicator to zero. 

Rotate the crankshaft and observe the maximum 
valve lift on the dial indicator. 

Position the dial indicator on the other valve and 
repeat rotation of the crankshaft observing the max- 
imum valve lift. 

Valve lift for each valve should be 0.250 inch (6.350 
mm) or more. If lift is less for either valve, the camshaft 
lobe is worn and the camshaft must be replaced. 

Installing Valves 

W '  9 & $ 
> >  

A-Valve Spring Compressor C-Valve Keeper Tool 
0-Tight Coils 

Fig. 23-lnstailing Valve Sprfngs, Retainers and Keepers 

Place valve springs with upper and lower retainers in 
valve spring chamber, Install springs with tight coils (B) 
up, Fig. 23. 

NOTE: Exhaust valve has short spring. Inslall roia- 
tor on exhaust valve spring on K24IAQS, K301AQS 
and K32 7 A QS engines. 

Lubricate stems and install valves in guides. Using a 
valve spring compressor (A, Fig. 23) compress the 
springs and install keepers on valve stem with keeper 
tool, (C). 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. 



20 Engine 
t 0-1 0 Cvlinder Head, Valves and Breather 

Tracfors, 200 Series 
SM-2 105 (Oct- 76) 

Assembling Breather 

The breather must be assembled in the correct order 
as shown in Figs. 24 and 25. Use new gaskets if old 
gaskets are damaged. Install breather plate so that 
small hole in bottom of plate is down. 

A-Nut E-Stud 
B-Lock Washer F-Gaskets 
CFLlter G--Seal 
&Breather Plate H-Cover 

Fig. 24-Breather Parts (200 Tiacior) 

&Nut G-Filter 
&Lock Washer H-Baff le 
%Stud I -Reed 
L C o v e r  J -Inner Gasket 
E-Seal K-Breather Plate (Small 
F--Outer Gasket Hole Downward) 

Fig. 25-Breather Parts (210, 212, and 214 Traciors) 

Installing Cylinder Head 
Always instal! a new head gasket when head has 

been removed for service. This will assure a gastight 
fit. 

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

Clean and apply a light film of oil to head bolt threads 
to insure an accurate torque reading. Install washers 
on head bolts with sharp edges down against cylinder 
head. 

It is important to torque all cylinder head bolts evenly 
and in correct sequence, Figs. 26 and 27, so that 
uneven stresses will not be set up in the cylinder wall. 

After initial "run-in" period, let engine cool, then 
retorque head bolts. 

17  F t - 1  b s .  [Zj 
Fig. 26-Cylinder Head Bolt Tightening Sequence 

(200 Tractor) 

Fig. 27-Cylindar Head Bolt Tightening Sequence 
(210, 212 and 214 Tractors) 

Installing Carburetor and 
Governor Linkage 

Refer to Section 30, Group 10 for carburetor and 
governor linkage installation and adjustments. 



200 Series Engine 20 
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Group 15 
MINOR ENGINE RECONDITION 

GENERAL INFORMATION 

M 1 7 0 2 3 N  

A-Flywheel 
B--Oil Seal 

E--Connecting Rod G-Crankshaft 
F-Main Bearing H-Piston Rings 

Fig, I-Cutaway View of Kohler Engine 

Minor engine reconditioning includes piston ring If inspection reveals that cyllnder boring to an 
(H), piston (D), piston pin and connecting rod (E) oversize is necessary, see Group 20, "Major Engine 
maintenance, Fig. 1. It should also include lapping or Recondition." 
grinding valves, cleaning the breather, and valve and 
governor linkage adjustment. 

Litho in U.S.A. 
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DISASSEMBLY 

l -Nut 
2-Washer (9 used) 
3-Stud (cylinder head) 
4--Cap Screw (8 used) 
%Cylinder Head 
&Head Gasket 
7-Compression Rings 
&--Oil Control Ring 
9-Piston 

IQ-Piston Pin Retainer 

11-Piston Pin 
12-Connecting Rod 
13--Cylinder Block 
14-4onnectlng Rod Cap 
15-Washer (2 used) 
1GLock  Washer (2 used) 
17-Cap Screw (2 used) 
i&Oil Pan Gasket 
19--0it Pan 
20--Cap Screw with Lock 

Washer (4 used) 

Fig. 2- Exploded View of KohEer Engine Showing Piston 
and Connecting Rod 

Tracfors, 200 Series 
SM-2105 (03-76) 

Removing Engine 

Fig. 3-Rernonng Engine from Tractor 

1. Remove s ~ d e  panels and grille. 

2. Disconnect lead to headlight wiring harness and 
remove hood and cowl assembly. Drain crankcase oil. 

3. Disconnect coupler from engine to maln wiring 
harness. 

4. Disconnect battery cables (negative cable first). 

5. Disconnect lead to starter. 

6. Close fuel shut off at tank. Remove air cleaner 
and air cleaner base. D~sconnect fuel line at fuel pump. 

7. Disconnect throttle and choke cables. 

8. Loosen clutch idler spring, disconnect spring and 
remove clutch idler. 

9. Remove PTO clutch, primary and secondary 
drive belts. 

10. Remove engine base bolts and remove engine. 

11. Clean engine prior to disassembly. 

Litho in U.S.A. 
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Engine 20 
Minor Engine Recondition 15-3 

Loosen the heat shield from the cylinder head and 
bend out of way. Remove head baffle, cylinder head, 
and head gasket. Remove the air intake screen from 
the blower housing. This allows access to flywheel 
so engine can be rotated manually. 

Removing Cylinder Ridge 
As the cyl~nder wears, a ridge is formed above the 

ring travel zone. This ridge must be removed before 
the piston is removed to prevent piston land damage. 

Frg. 4- Removtng Cylrnder Ridge 

Positton piston at bottom of its stroke and remove 
cylinder ridge with a ridge reamer, Fig. 4. 

IMPORTANT: Do not cut into the ring travel 
zone when removing the cylinder ridge. 

Removing Piston and Connecting Rod 

Fig. 5-Wrnocring Connecting Rod Cap 

Remove oil pan and gasket. 

Remove the two cap screws, Fig. 5, securing the 
rod cap and remove cap. Carefully push piston and 
connecting rod out top of block. 

Removing Piston Rings and Pin 

A-Ring Expander B-Piston Rings C-Retainer 

Fig. 6-Removing Piston Rings 

Clamp the connecting rod in a soft-jawed vise to 
prevent damage. 

Starting w~th  top ring, remove rings (B) from piston, 
Fig. 6. Use ring expander (A), if tool is available, An- 
alyze ring condition before discarding. 

Remove retainers (C) from each end of piston and 
push prston pin out with a soft drift. 

Litho in U.S.A. 
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INSPECTION AND REPAlR 
Piston and Piston Rings 

Fig. 7-Scored Pislon and Rings 

Light scuffing or scoring of rings and piston occurs 
when high friction and combustion temperatures ap- 
proach the melttng point of the piston material, Fig. 
7. 

If this condition is found, check and correct the fol- 
lowing causes: 

1. Dirty cooling shroud and cylinder head fins. 
2. Lack of cyl~nder lubrication. 
3. Improper combustion. 
4. Wrong bearing or piston clearance. 
5. Too much o ~ l  in crankcase. 

Fig. 9-Top Ring and Groove Side Wear 

Check piston ring grooves carefully, especially the 
top groove, Fig. 9. Hrgh temperature and pressure, 
plus airborne abrasives that enter the combustion 
chamber, cause wear on the top ring and groove. 

Frg. 10-Piston Rings Stuck and Broken Because 
of Lacquer, Varnish and Carbon Build-Up 

I ?.I I*? * "  " * " 3' 

High engine operating temperatures wtll cause var- 
nish, lacquer or carbon deposits to form in the piston 
ring grooves causing the rings to stick, Fig. 10. Stick- 
inu rinas will cause high oil consumption and loss of ... - 

1 compression. 

Engine heating and sticking rings are caused by: 
Y 

, v ~ ?  o&$?I 1. Overloading 5. Incorrect oil 
2. Preignition 6. LOW oil supply 

Ftg 8-P~ston Rtngs wrth improper End Gap 3, incorrect fuel mixture 7 .  Stale fuel 
4. Dirty cooling fins. 

Wrong size rings or rings having improper end 
gap, Fig. 8, wrll not conform to the cylinder. This re- 
sutts in high o ~ l  consumption and excessive blowby. 

High oil consumption and blowby could also be 
caused by ring end gaps be~ng in alignment. Ring 
end gaps should be staggered on the piston during 
installation. 

Litho in U.S.A. 
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Fig. 7 I-Scratched Ring Faces Caused by 
Abrasives in !he Engine 

Vertical scratches across the piston rings, Fig. 1 1, 
are caused by abrasives entering the engine. Abra- 
sives may be airborne, loose lead and carbon depos- 
its or particles left in the engine after overhaul. 

Common causes for abrasives are: 

1. Damaged, collapsed or improperly installed air 
filter element. 

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

3. Air leak between carburetor-to-block gasket. 

4. Air leak around throttle shaft. 

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

In Fig. 12 the rails of the oil rlng are worn down to 
the oil drain holes. This occurs after much use and 
contact with the cylinder wall and possible entry of 
abrasives. Compression rings will also be worn thin. 

Badly worn oil rings will have an extra large gap 
and low tension. 

Engine 20 
Minor Engine Recondition 15-5 

Fig. 12-Worn Oil Rings Which Cannot Provide 
Oil Control 

NOTE: Do not use a causfic cleaning solution or a 
wire brush to dean pistons. 

Two methods of cleaning pistons are recommend- 
ed : 

1. Chemical soaking. 
2. Glass bead cleaning. 

Follow the manufacturer's recommendations for 
cleaning the pistons. 

Check ring grooves for excessive wear by inserting 
a new rtng in the proper groove at several points 
around the piston. 

Fig. 13-Measuring Ring Clearance 

Measure clearance between rlng and groove with 
a feeler gauge, Fig. 13 Refer to "Specifications,'" 
page 20-25-1, for ring groove clearance. 

Litho in U.S.A. 
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Tractors, 200 Series 
SM-2 7 05 IOct-761 

Piston and Piston Rings-Continued To check for pistori wear, measure the diameter of 
the piston skirt across the thrust faces (at right an- 
gles to the p~ston pin bore). Take a reading at both 
the top and bottom of the skirt. 

Replace piston having ring clearance beyond wear 
limits, 

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

If piston-to-cylinder bore clearance is 0.005-inch 
(0.127 mm) or less, deglaze the cylinder wall and in- 
stall a set of new rings. 

If cylinder-to-bore clearance is more than 
0.005-inch (0.127 mm), the cylinder wrll have to be 
rebored and oversize piston and rings installed. 

Oversize pistons and rings are available in 
0.010-inch (0.254 mrn), 0.020-inch (0.508 rnm) and 
0.030-inch (0.762 mm) sizes for service. 

Fig. 14-Measuring Piston Pin and Piston 

Measure piston pin-to-piston clearance with a rni- 
crometer, Frg. 14. Oversize piston pins are available 
for service. Ream out piston and rod and install over- 
size piston pins when necessary. See "Specifica- 
tions." page 20-25-1. 

Fig. 16-Piston Top Land Burning Caused by Detonatron 

Detonation, Fig. 16, or "knocking" occurs when 
combustion of fuel in the cylinder is too early, too 
rapid or uneven. The result is a "knock" which can 
burn the piston, wear out the top groove or cause the 
ring to break or stick. 

Causes of detonation (knock) are: 

1.  Lean fuel mixtures. 
2. Fuel octane too low. 
3. Ignition timing advanced too much. 
4. Lugging the engine or overfueling. 
5. Engine shroud and cooling fins plugged so en- 

gine cannot cool properly. 

Fig. 15-Measuring Piston 

Check piston-to-cylinder bore clearance by mea- 
suring the piston O.D., Fig. 15, and cylinder bore I.D. 

Lifho in U.S.A. 



Tractors, 200 Series 
SM-2 105 (Oct-76) 

Fig. I/-u~agana~ rtsrun Wear Patrern ~ a u s e d  by 
Bent or Twisted Connecting Rod 

If prston shows a diagonal wear pattern across the 
skirt of the p~ston, Fig. 17, check rod and piston 
alignment. 

A cylinder bored at an angle to the crankshaft 
could also cause a diagonal wear pattern. 

The above conditions will cause: 

1. Rapid piston wear. 
2. Uneven piston wear. 
3. Excessive oil consumption. 

Pre-ignition is igniting of the fuel-air mixture prior 
to the regular ignition spark. 

As a result, part of the fuel burns while the piston 
is stilt coming up on the compression stroke. The 
burning fuel is compressed and overheated by the 
piston and by further combustion. The heat can get 
so high that severe damage to the piston, Fig. 18, 
rings and valves will occur. 

Causes of pre-ignition are: - 

losits thi 7. Carbon d e ~  it remain incandescent and 
ignite fuel early. 

2. Valve operating too hot because of excessive 
guide clearance or bad seats. 

3. Hot spots caused by damaged rings. 

4. Spark plug of wrong heat range 

Engine 20 
Minor Engine Recondition 1 5-7 

Fig. I&Hole Burned in Piston Caused by 
Pre-Ignition 

Fig. 1s-Piston Damage Caused by Piston Pm 
Fleiatner Corning Loose 

Piston damaged, Fig. 19, caused by piston pin re- 
tainer coming loose or breaking. 

P~ston pin retainers come loose or break due to: 

1. Rod misalignment. 

2. Excessive crankshaft end play. 

3. Crankshaft journal has too much taper. 

4. Cylinder bore out of alignment. 

5. Peston pin retainers installed wrong. 

6. Piston pin retainers faulty. 

7. Piston handled carelessly or dropped. 

5. Spark plug loose (means "hotter" plug). 



20 Engine Tractors, 200 Series 
15-8 Minor Engine Recondition S M-2 I 05 (Oct- 76) 

Evidence of score marks on rod bearing (E) indi- 
cates impurities in the oil or engine run low or witti- 
out oil. 

Inspecting Connecting Rod and Cap 

Replace rod {A) showing scratch marks or deep 
scores in the bearing area. 

IMPORTANT: Be sure slinger (C) on rod cap 
ID) is intact. . .not cracked, bent or chipped. 

Bent rods can be straightened with a rod aligner 

NOTE: New rods (A) and caps (DJ are available 
only as a matched set for service. I f  either is dam- 
aged, both must be replaced. 

Inspecting Crankshaft Journal and 
Connecting Rod Clearance 

A-Connect~ng Boa D--Cap 
&-Scored Journal E-Scored Bearing 
C-Slinger Surfaces 

~ig. 20-Scored Bearing Surfaces 

Clean parts and check connecting rod (A) and cap 
(D). Fig. 20, for signs of bending, cracking or unusual 
wear patterns. 

Lack 01 or improper lubrication can cause the con- 
necting rod cap (D) to seize to the crankshaft. This 
may cause rod bearing particles to be imbedded in 
the crankshaft journal (6). 

When  the rod seizes to the crankshaft, the rod and 
piston may both break causing other damage. If rod 
seizes, inspect block carefully for cracks or damage 
before rebuilding engine. 

Crankshaft and connectrng rod damage can result 
A-Connecting Rod 5-S from: 

Fig. 21 -Measuring I .#.  of Connecting Rod 
1. Engine run low on oil or without 011. 
2. Oil slinger broken off bearing cap. 
3. Oil hole in connecting rod plugged. 
4. Oil not changed regularly. 
5. Bearing cap installed incorrectly. 

Measure fit oS rod and cap to crankshaft journal. 
Install connecting rod cap in place and tighten to the 
specified torque. Measure the inside diameter of the 
connecting rod (A) at several places, Fig. 21. 

Litho in U.S.A. 
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Engine 20 
Minor Engine Recondition 15-9 

Fig. 22-Measuring Crankshaft 

Measure the outside diameter of the crankshaft 
connecting rod journal, Fig. 22. 

Compare the measurements between the connect- 
ing rod I.D. and the crankshaft journal O.D. These 
two measurements will give the proper clearance. 
See "Specifications," page 20-25-1. 

An undersize rod and cap, 0.010-inch (0.254 mm), 

If any of the measurements in Fig. 23 exceed 
"Specifications," reboring is necessary. See Group 
20, "Major Engine Recondition" for reboring. If cyl~n- 
der taper is more than 0.0015 inch (0.0381 rnm), re- 
boring is also necessary. 

Deglazing Cylinder 

is available for service. A-Electric Drill B-Deglazing Hone Pattern 

NOTE: Connecting rod and crankshaft journal Fig. 24-Deg/aaring Cylinder Bore 

must be clean and meet specificaZions or engine fail- 
ure will occur. If cylinder is within tolerance and not damaged, 

lightly deglaze cylinder bore, Fig. 24. Deglaz~ng pro- 

Inspecting Cylinder 

A-Parallel Measurement B-Right-Angle Measurement 

Fig. 23-Measuring Cylinder Bore 

vides faster, more positive seating of new piston 
rings, and also helps retain lubrication on cylinder 
walls during break-in period. 

IMPORTANT: Cover crankshaft with rags prior 
to deglazing to keep small particles out of crank- 
shaft bearing? and other internal parts. 

Operate the deglazing tool in and out vertically to 
provide a cross-hatch pattern. See Insert, Fig. 24. 
Follow tool manufacturer's recommendations. 

Carefully clean cylinder bore with soap and water 
after deglazing. Dry thoroughly and apply a light coat 
of oil to prevent rust. 

Using an inside telescoping gauge and microme- 
ter, measure the cylinder bore, Fig. 23, parallel (A) 
and at right angtes (8) to the crankshaft. Measure at 
both top and bottom of ring travel zone. 



20 Engine 
1 5- 1 0 Minor Enqine Recondition 

Tractors, 200 Series 
SM-2 105 (03-76) 

ASSEMBLY 

ng Piston Pin 

Use a piston ring expander for ring installation to 
avoid twisting or stretching rings which could perma- 
nently distort rings and reduce performance. Installi 

Install oil control ring first, starting with expander 
A, Fig. 26). Spiral lower chrome rail ID) into place, 
nstall cast iron spacer (E), and then spiral upper 
chrome rail (D) into place. 

Install expander (A) behind lower compression ring 
(C) and install compression rings as shown in Fig. 
!6. Stagger end gaps to prevent gaps from being in 
~l~gnrnent. 

Installing Piston and Connecting Rod 

Fig. 25-installmng Piston Pin 

Clamp connecting rod in a soft-jawed vise. Liberal- 
ly coat piston, piston pin and connecting rod with oil. 

Push piston pin, Fig. 25, into place and install new 
retainers. Be certain retainers are properly seated in 
grooves. 

Installing Piston Rings 

Fig. 27-!nstalling Piston in Cyl~nder 

Coat p~ston, rings, and crankshaft journal with oil. 
Install piston into cylinder w~th match mark on con- 
necting rod facing flywheel side of engine. 

Compress rings with a ring compressor (See 
"Special Tools," Section 80) and gently push piston 
down with hammer handle, Fig. 27, until connecting 
rod is in position on crankshaft journal. 

A-Expanders 
&Chrome Ring (Bevel Up) 
C--Cast lron Ring (Scraper Groove Down) 
0-Chrome Steel Rails 
E-Cast lron Spacer 

Fig. 26-Piston Ring Assembly 

Vifho in U. S.A. 
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Fig. 22-Measuring Crankshaft 

Measure the outside diameter of the crankshaft 
connecting rod journal, Fig. 22. 

Compare the measurements between the connect- 
ing rod I.D. and the crankshaft journal O.D. These 
two measurements will give the proper clearance. 
See "Specifications," page 20-25-1. 

An undersize rod and cap, u.UI0-inch (0.254 mm), 

If any of the measurements in Fig. 23 exceed 
"Specif~cations," reboring is necessary. See Group 
20, "Major Engine Recondition" for reboring. If cylin- 
der taper is more than 0.0015 inch (0.0381 mm), re- 
boring is also necessary. 

Deglazing Cylinder 

is available for service. A-Electric Drill B-Deglazing Hone Pattern 

NOTE: Connecting rod and crankshaft journal Fig. 24-~eglazmg Cylinder Bore - 
must be clean and meet specifications or engine fail- 
ure w ~ i l  occur. If cylinder is within tolerance and not damaged, 

lightly deglaze cylinder bore, Fig. 24. Deglazing pro- 

Inspecting Cylinder vides faiter, mire positive seating of new piston 
rinqs, and also h e l ~ s  retain lubrication on cylinder 
walls during break-in period, 

IMPORTANT: Cover crankshaft with rags prior 
to deglazing to keep smalE particles out of crank- 
shaft bearing: and other internal parts. 

Operate the deglazing tool in and out vertically to 
provide a cross-hatch pattern. See Insert, Fig. 24. 
Follow tool manufacturer's recommendations. 

Carefully clean cylinder bore with soap and water 
after deglazing. Dry thoroughly and apply a light coat 
of oil to prevent rust. 

A-Parallel Measurement B-Right-Angle Measurement 

Fig. 23-Measuring Cylinder Bore 

Using an inside telescoping gauge and microme- 
ter, measure the cyl~nder bore, Fig. 23, parallel (A) 
and at right angles (€3) to the crankshaft. Measure at 
both top and bottom of ring travel zone. 

Litha in U.S.A. 
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1 5-1 0 Minor Engine Recondition 

Tractors, 200 Series 
SM-2 105 (Ocf - 76) 

ASSEMBLY 

ng Piston Pin 

Use a piston ring expander for ring installation to 
avoid twisting or stretching rings which could perma- 
nently distort rings and reduce performance. 

Install oi1 control ring first, starting with expander 
A, Fig. 26). Sprral lower chrome rail (D} into place, 
nstall cast iron spacer (E), and then spiral upper 

zhrome rail (0) ~nto  place. 

Install expander (A) behind lower compression ring 
( C )  and install compression rrngs as shown in Fig. 
'6. Stagger end gaps to prevent gaps from being in 
~lignrnent. 

' Installing Piston and Connecting Rod 

Fig. 25-Installing Piston Pin 

Clamp connecting rod in a soft-jawed vise. Liberal- 
ly  coat piston, piston pln and connecting rod wlth oil. 

Push piston pin, Fig. 25, into place and install new 
retainers. Be certain retainers are properly seated in 
grooves. 

Installing Piston Rings 

Fig. 27-/nstalling Piston in Cylinder 

Coat p~ston, rings, and crankshaft journal with oil. 
Install piston into cylinder with match mark on con- 
necting rod facing flywheel side of engine. 

Compress rings with a ring compressor (See 
"Special Tools," Section 80) and gently push piston 
down with hammer handle, Fig. 27, until connecting 
rod is In position on crankshaft journal. 

A-Expanders 
&Chrome Ring (Bevel Up) 
C-Cast lron Ring (Scraper Groove Down) 
D-Chrome Steel Rails 
E-Cast lron Spacer 

Fig. 26-Piston Ring Assembly 

Litho in U.S.A. 



Tractors, 200 Serbs 

A-Rod L-watch Marks 
8-1 D-Match Marks Toward FI! 

F&. 28-lnsta!Iin~ R d  Cap 

Coat rod cap (B, Fig. 28) with oil and install so that 
match marks (C) allgn and face flywheel side of en- 
gine (D). Lubricate and install cap screws, lock 
washers and flat washers (sharp edge toward rod 
cap). Torque cap screws evenly to 25 ft-lbs (33.9 
Nm). 

installing Oil Pan 

Fig. 29-lnsld1ling Oil Pan 

Install 011 pan. Fig. 29, using new gasket. Sump 
must be on flywheel side. Tighten cap screws evenly. 

Engine 20 
Minor Engine Recondition 15-1 f 

installing Cylinder Head 
Always install a new head gasket when head has 

been removed for service. This will assure a gas- 
tight f~ t .  

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

Fig. 30-Cylinder Head Torquing Sequence tor 200 Tractor 

Fig. 31-Cylinder Head Torquing Sequence for 210, 
212 and 274 Tactors 

Clean and apply a light film of ail to head bolt 
threads to insure an accurate torque reading. Install 
washers on head bolts with sharp edges down 
against cylinder head. 

It is important to torque all cylinder head bolts 
evenly and in the correct sequence, Figs. 30 and 31, 
SO that uneven stresses will not be set up in the cyl- 
inder wall. Torque head bolts to 17 11-lbs (23 Nrn) on 
200 Tractors and 30 ft-lbs (40.6 Nm) on 210, 212 
and 214 Tractors. 

Lifho in U.S.A. 
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1 5 - 1 2 Minor Engine Recundifion SM-2 105 (Od- 76) 

Installing Enpine in Tractor 5. lnstall choke and throttle cables to carburetor 

6. Install fuel line, air filter base and air filter. Open 
fuel shut-off at tank. 

7. Connect coupler between main wiring harness 
and engine. 

8, lnstall battery cables (positive cable first). 

9. lnstall hood and cowl assembly, grill and side 
panels. 

10. Replace crankcase oil. 

RUN-IN PROCEDURE 
IMPORTANT: After recondition, engine must be 

"run-in" en non-detergent type oil and under load 
for a period of 5 hours. This allows sufficient time 
to seat the piston rings. 

Fig. 32-1nsla)ting Engine in Tractor 
After the 5-hour "run-in" period, drain the non-de- 

1. lnstall engine in tractor. Before engine is com- tergent oil and fill crankcase kith oil of type specified in 

pletely in place, install idler to engine and replace idler Section 10, Group 15. 

spring. 
DO NOT use non-detergent oil after the 5-hour 

2. Secure engine to base. "run-in" period. 

3. Install PTO clutch. Adjust brake shoe and con- Let engine cool, then retorque cylinder head bolts. 

nect clutch arm. 

4. Install primary and secondary drive belts. 

Litho in U.S.A. 



Tractors, 200 Series Engine 20 
SM-2 105 (Ocf- 76) Major Engine Recondition 20-1 

Group 20 
MAJOR ENGINE RECONDlTlON 

GENERAL INFORMATlON 

M 1 7 0 2 3 B  

A-Fl yw heel G-Block E--Connecting Rod G-Crankshaft 
&Oil Seal D-Piston F-Main Bearing H-Piston Rings 

Fig. I-Cutaway View of Kohier Engine 

Major engine reconditioning includes piston, con- Pistons and rings are available in 0.010 (0.254 
necting rod, crankshaft, camshaft, tappet and gover- mm), 0.020 (0.508 mm) and 0.030 (0.762 mm)-inch 
nor maintanance. oversrzes to accommodate rebored cylinders, A 

0.01 0 (0.254 mm)-inch undersize connecting rod is 
The Kohier engines, Fig. 1, feature an automatic available if crankshaft journal grinding is necessary. 

compression release camshaft. See page 20-20-2. Valve grinding or lapping, breather maintenance, 
and governor linkage adjustment should also be per- 
formed. 

Litho in U.S.A. 



20 Engine Tractors, 200 Series 
20-2 Major Engtne Recondition 

GENERAL INFORMATION-Continued 

I 

A-Speed Control Bracket 
B-Governor Spring 
C-Adjusting Screw Lever 
0-Governor Arm 
E-Governor Cross Shafl 
F-Governor Gear 
G-ACR Camshaft 
H-Valve Tappets 
1 -Adjusting Screw 

Fig. 2-Assernb~ed Wew of Camshat[, ~appe l s ,  and Governor 

Automatic Compression Release 
[ACR) Camshaft 

Automatic compression release provides a reduc- 
tion in cranking effort by opening the exhaust valve 
slightly during the first part of the compression 
stroke. This allows part of the fuel-air mixture to es- 
cape, lowering the compression pressure, Figs. 2 
and 3. This feature is especially valuable during cold 
weather starting. 

By releasing compression, the pressure of the 
burning mixture is reduced sufficienny for the tly- 
wheel to carry the engine over top dead center. This 
prevents "kick-back" and elrminates the need for a 
spark retard mechanism. 

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. 

t itho in U.S.A. 



Tractors, 200 Series Engine 20 
SM-2105 (Oct-76) Major Engine Recondition 20-3 

DISASSEMBLY 

$-Ring Set 
2-Piston 
3-Piston Pin Retainer (2 used) 
&Piston Pin 
Mannect ing Rod 
&Washer 
7-Lock Washer 
&Cap Screw 
%Dipstick 

10--0il Fill Tube 
11-Fill Tube Gasket 
12-Machine Screw (3 used) 
13-Cylinder Block 

14--Bearing Plate Gasket 
15--Ball Bearing (2 used) 
16-Bearlng Plate 
17--Oil Seal (2 used) 
184rankshaft 
19-Key 
2 k R i n g  Gear 
21-Flywheel 
22-Cock Nut 
23--Oil Pan Gasket 
24--Oil Pan 
25-Drain Plug 

26--Governor Stop Pln 
2 7 S t o p  Pin Washer 
28-Governor Bushing 
2SSpaaer 
30-Governor Cross Shaft 
31--Cross Shaft Bearing 
32--Governor Gear 
33-Thrust Washer 
34-ACR Camshaft 
3 S S p ~ c l n g  Washer (0.005 

or 0.010 inch as required) 
3GCarnshafl Pin 
37-Tappets (2 used) 

Fig. 4-Exploded View of Kohler Engine 

Litho in U.S.A. 
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20-4 Major Engine Recondition 

Removing Engine 

Fig. 5-Removmng Engtne Fmm Tractor 

1. Remove side panels and grill. 

2. Disconnect lead to headlight wiring harness. Re- 
move hood and cowl assembly. Drain crankcase oil. 

3. Disconnect coupler from engine to main wiring 
harness. 

4. Disconnect battery cables (negative cable first). 

5. Disconnect lead to starter. 

6. Close fuel shut-off at tank. Remove air cleaner 
1 and air cleaner base. Disconnect fuel line at fuel pump. 

7. Disconnect throttle and choke cables. 

8. Loosen clutch idler spring, disconnect spring and 
remove clutch idler. 

9. Remove PTO clutch. Remove primary and sec- 
ondary drive belts. 

10. Remove engine base bolts and remove engine. 

11. Clean engine prior to disassembly. 

Tracfors, 200 Series 

Engine Support Stand 

Fig, 6- Engine 5t.r w r r ; ~  ~ u p p o r l  Stand 

Use two 2 x 4-inch (5.05 x 10.16 cm) boards, 
12-1/2 inches (31.75 cm) long and two 1 x 4-inch 
(2.54 x 10.16 cm) boards, 9-1J2 inches (24.13 cm) 
long, construct a stand for engine service, Fig. 6. 

A stand s u c h  as the one shown in Fig. 6, will per- 
mit servicing the engine without resting it on the 
crankshaft and provides a stable support for the en- 
gine while servicing components. 

Minor Engine Reconditioning 

Many engines require only minor reconditioning 
which includes piston rings, piston, piston pin, or 
connecting rod replacement. 

If mlnor reconditioning is to be performed, com- 
plete engine teardown is not necessary. See Group 
15 of this section. 

Short Block Installation 
If major reconditi~ning is not practical, install a 

short block. 

Litho in U.S.A. 



Tractors, 200 Series Engine 20 
SM-2105 (Oct-76) Major Engine Recondrtion 20-5 

Removing Exterior Components Removing Valves 

Frg. 8-Removmng Valve Keepers 

Compress the valve springs using a valve spring 
compressor tool, Fig. 8, and remove the keepers. Lift 

4 valves out d engine block. Remove valve spring re- 
.. tainers, rotator, and springs from the valve chamber. 

A-Alr Cleaner and Csrburetor 
B--Governor Linkage and Breather Assembly 
C-Blower Housing 
D-Breaker Cover and Points 
E-Starter Motor 
F-Air Duct 
G-Oil Fill Tube 
H-Head Baffle 
I --Cylinder Baffle and Cylinder Head 
J -Air Side Baffle , 

Fig. 7-Removing Exterior Components 

Remove the parts listed in Fig. 7. 

See Group 10 of this section 
nance. 

Removing Cy Ridge 

Ie mainte- 

Fjg. 9-Removing Cylinder Ridge 

As the cylinder wears, a rldge is formed above the 
ring travel tone. This ridge must be removed before 
the piston is removed to prevent piston land damage. 

Pos~tion piston at bottom of its stroke and remove 
cylinder ridge with a ridge reamer, Fig. 9. See 
"Special Tools" in Section 80. 

IMPORTANT: Do not cut into the ring travel 
zone when removing the cylinder ridge. 

Lifho in U.S.A. 
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20-6 Major Engine Recundifion 

Tractors, 200 Series 
SM-2105 (Oct-76) 

Removing Piston and Connecting Rod Removing Flywheel 

Frg. 10- Removing Connecting Rod Cap 

Remove oil pan and gasket. 

Remove the cap screws, Fig. 10, securing the rod 
cap and remove cap. Carefully push piston and con- 
necting rod out top of block. 

Removing Piston Rings and Pin 

Fig. 12-Removing Flywheel 

Remove flywheel nut using a strap wrench to pre- 
vent flywheel from turning. Use an H-puller, Fig, 12, 
w ~ t h  two 3/8-inch bolts to remove flywheel. See 
'Special Tools" in Section 80. 

Remove fjywheel key from crankshaft. 

Removing Bearing Plate 

Fig. I I-Removing Piston Rings 

Fig. ISRemoving Bearing Plaie 
Clamp the connecting rod in a soft-jawed vise to 

prevent damage. Remove cap screws securing bearing plate to cyl- 
inder block. Carefully tap bearing plate off crankshaft, 
using a soft mallet, Fig. 13. Starting with top ring, Fig. 11, remove rings from 

piston Use ring expander if tool is available. Analyze 
rings before discarding. See page 20-15-4. IMPORTANT: Tap carefully, moving from side 

to side to prevent damage to bearing plate. 
Remove retainers from each end of piston and 

push piston pin out with a soft drift. Remove gaskets from behind bearing plate. 

Litho in U.S.A. 



Tractors, 200 Series 
SM-2 105 (Oct-76) 

Removing Cranks haft 

Press crankshaft out flywheel side of engine. 

Removing Camshaft 

Fig. 14-Removing Camshaft Pin 

Use a drift punch and drive camshaft pin, Fig. 14, 
out flywheel side of block. Pin will sl~de out easily af- 
ter it is driven free from the PTO side of block. 

Lift nut camshaft. 

NOTE: Watch for and save camshaff spacing 
washer(sJ when removing camshaft. 

Engine ' 20 
Major Engine Recondition 20-7 

Removing Govern ;em bly 

Fig. 15-Removing Cross Shaf! Bushing 
and Sfop Pin 

Remove cross shaft bushing and governor stop 
pin, Fig. 3 5, from cylinder block. 

Turn block upside clown and remove cross shaft 
and governor gear assembly from inside. 

NO JE: Be carefut not to lose fhrusf washer behind 
governor gear assemb/y. 

Mark tappets before removing to be sure they are 
returned to same tappet hole. Lift tappets out. 

Litho in U.S.A. 
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20-8 Major Engine Recondifjon 

Tractors, 200 Series 
SM-2105 lOct-76) 

INSPECTION AND REPAIR 

NOTE: For inspection and repair o f  piston, piston 
rings, connecting rod and rod cap refer to page 
20- 15-4 ''Minor Engine Recondition". 

Inspecting Connecting Rod and Cap 
* '  " - * ^  A %  - 88 

/ 

Evidence of score marks on rod bearlng (E) indi- 
cates impurities in the oil or engine run low or with- 
out oil. 

Replace rod (A) showing scratch marks or deep 
scores in the bearing area. 

IMPORTANT: Be sure slinger (C )  on rod cap 
(D) is intact. .not cracked, bent or chipped. 

Bent rods can be straightened with a rod aligner. 

NOTE: New rods (A) and caps (D) are available 
onEy as a matched set for service. If either is dam- 
aged, both must be replaced. 

Inspecting Crankshaft Journal and 
Connec lod CIt ? 

A-Connecting Rod 0-Cap 
B-Scored Journal E-Scored Bearing 
C-Stinger Surfaces 

Fig. 16-Scored Bearing Surfaces 

Clean parts and check connecting rod (A) and cap 
(D), Fig. 16, for signs of bending, cracking or unusual 
wear patterns. 

Lack of improper lubrication can cause the con- 
necting rod cap (D) to seize to the crankshaft. This 
may cause rod bearing particles to be imbedded in 
the crankshaft journal (8). 

When the rod seizes to the crankshaft, the rod and 
piston may both break causing other damage. If rod 
seizes, inspect block carefully for cracks or damage 
before reburld~ng engine. 

A-Connecting Rod B-Slinger C-Cap 

Fig. 17-Measuring I.D. of Connecting Rod 

Measure fit of rod and cap to crankshaft journal. 
Install connecting rod cap in place and tighten to the 
specifled torque. Measure the inside diameter of the 
connecting rod (A) at several places, Fig. 17. 

Crankshaft and connecting rad damage can result 
from : 

1. Engrne run low on oil or without oil. 
2 Orl sllnger broken off bearing cap. 
3. 011 hole in connecting rod plugged. 
4. Oil not changed regularly. 
5. Bearing cap rnstalled incorrectly. 
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Fig. I 8-~easuring Crankshaft 

Measure the outside diameter of the crankshaft 
connecting rod journal, Fig. 78. 

Compare the measurements between the connect- 
ing rod 1.D. and the crankshaft journal 0.0. These 
two measurements will give the proper clearance. 
See "Specifications," page 20-25-1. 

An undersize rod and cap, 0.010-inch (0.254 mm), 
is available for service. 

A competent machine shop can turn the journal 
down 0.01 0-inch (0.254 mm). 

IMPORTANT: Always turn the crankshaft jour- 
nal down when possible and install a new rod. 
This is the least expensive method of repair. 

Inspecting and Repairing Cylinder Block 

Thoroughly clean the cylinder block and check for 
cracks. 

In any area where cracks may be suspected, coat 
the area w~th a mixture of 25 percent kerosene and 
75 percent light engine oil. 

Wipe the area dry and immediately apply a coating 
of zinc oxide dissolved in wood alcohol. If a crack is 
present, the coating will become d~scolored at the 
defective area. 

Replace block if cracked. 

Engine 20 
Major Engine Recondition 20-9 

NOTE: A short block is available for service. 

A-Parallel Measurement B-Right Angle Measurement 

Fig. I Q- Measuring Cylinder Bore 

To measure cylinder bore, Fig. 19, use a cylinder 
d~al  gauge, an inside micrometer or a telescoping 
gauge and outside micrometer. 

Measure cylinder bore as follows: 

1. Measure the bore parallel (A) to the crankshaft 
at the top end of ring travel zone. 

2. Measure the bore in the same position at the 
bottom end of ring travel tone. 

3. Measure the bore at right angles (B) to the 
crankshaft at the top end of ring travel zone. 

4. Measure the bore in the same position at the 
bottom end of ring travel zone. 

Compare the measurements taken in Steps 1 and 
3 above to find the out-of-round wear at the TOP 
end of the bore. 

Compare the measurements taken in Steps 2 and 
4 above to find the out-of-round wear at the BOT- 
TOM end of the bore. 

Compare the results of measurements taken in 
Steps 1 ,  2, 3 and 4 to find out whether or not the 
bore has worn tapered. 
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Oegtazing Cylinder Bore 

A-Deglazing Tool 0-Deglazing Hone Pattern 

Fig. PO-Deglazing Cylinder Bore 

If cylinder is within tolerance and not damaged, 
lightly degtaze cylinder bore. Deglazing provides fast- 
er more positive seating of new piston rings, and al- 
so helps retain lubrication an cylinder walls during 
break-in period. 

Operate the deglazing tool vertically to provide a 
cross-hatch pattern. See insert, Fig. 20. Follow tool 
manufacturer's recommendations. 

Boring Cylinder Block 

Reboring of the cylinder block is necessary when 
the bore is damaged or not within the specified 
tolerance. 

NOTE: Cylinder should be rebored for 0.010 
(0,254 mm), 0.020 (0.508 mm) or 0.030 (0.762 mm)- 
inch oversize pistons. These are the oversizes uf- 
fered for service. 

Use a "hone" for rebor~ng the cylinder. Use coarse 
honing stones for removing most of the bore and 
med~um honing stones for finishing. Use hones tor 
cast iron. BE SURE the correct hone is used and 
that stones are not worn. 

1. Anchor the cylinder block before reboring. 

2. Set the drill press to operate from 450 ta 700 
rpm. 

3, tower the hone to the point where the lower 
end extends 1 /2  to 314-inch (12.70 to 19.05 mrn) 
past the end of the cyhnder block. 

4. Rotate the adjusting nut on the hone until the 
stones come in contact with the cylinder wall at the 
narrowest point. 

5. Turn the hone by hand. If you cannot turn it, the 
hone is Zoo tight. Loosen hone until it can be turned 
by hand. 

Fig. 21-Honiry the Cylinder 

6. Start the dr~ll. Move the hone up and down in 
the cylinder approximately 40 cycles per minute, Fig. 
21. Follow the hone manufacturer's recommenda- 
tions. 

IMPORTANT: Some hones require oil and 
some will not work with even a small amount of 
oil on the cylinder wall. 

7. Check the diameter of the cylinder regularly 
during honing. (Stop the drill before measuring and 
remove the hone from the cylinder). 

8. When the cylinder is approximately 0.002-inch 
(0.050 mm) within the desired bore specification, 
change to medium stones and finish the bore. Finish 
should not be perfectly smooth, but should have a 45 
degree cross hatch pattern. 

9. Clean the cylinder thoroughly. Use soap, warm 
water and clean rag. Clean the cylinder wall for a 
"white glove" inspection. A clean white rag should 
not show soil from the cylinder wall. 

IMPORTANT: DO NOT use solvent or gasoline 
because these fluids only wash all the oil from 
the cylinder wall. They do not remove metal parti- 
cles produced during honing. 
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10. Dry the cylinder and coat it with engine oil. The small metal particles get into the bearing 
causing wear on the balls and race. This makes 
noisy engine operation, shortened bearing l~fe and 
eventual bearing fallure. 

NOTE: Cylinder boring can be done by a compe- 
tent small engine repair shop if facihties are not 
available at the dealership. 

Inspecting Main Bearings 

Main bearings turn in an oil mist and will not nor- 
mally need replacing. 

Check for unusual wear such as race turning with 
bearing or bearing deflection caused by excessrve 
engine lugging. 

Fig. 23-Bearing Inner Race Wear 

The condition is identified by scaring or abrasion 
on the I.D. of the inner ring, F' - -  

0 %  

2 
{ 

-Bearing Cracked During lnstaira~ron 

+M~+>< 

Bearings allowed to "cock" while installing them 
may cause the bearing to crack, Fig. 22. 

Always use a bearing driver to install bearings. 1 S r l U D Q R  

Fig. 24-Mrsalrgned Beanng 

If the inner bearing ring fits loose on the crank- 
shaft, rotation of the shaft within the rnner rlng will Misaligned bearings, cause undue wear, heat by 

scuff loose small particles of metal. friction and eventual failure, Fig. 24. Note the crook- 
ed ball path In the raceway, oval appearance of the 
balls and wear on the separator caused by rubbing 
against the race. 
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Fig. 25-Nicks In Outer Race Caused by Using Chisel F I ~ .  27-ACR Mechanism or Drrftpm to Remove or Install Bear~ng 

Inspecting and Repairing 
Governor Assembly 

B 

, * T  S d 
H -  :. -,y 

".- 4 
." a,' ,2v 

Fig. 26-Uif Seal uamage Caused by Careless lnsta/tation 
with Sharp Toot 

Figs. 25 and 26 show bearing damage caused by 
careless installation. 

Inspecting Camshaft and Cams haft Pin 

Inspect camshaft gear and camshaft driving gear 
on crankshaft for worn, cracked, or broken teeth, 

lnspect ACR mechanlsm, Fig. 27, for proper oper- 
atron. Return sprlng should be replaced if broken or 
not functioning properly. 

Inspect camshaft pin for wear. Camshaft pin-to- 
camshaft clearance should not exceed 0.0035 inch 
(0.0889 mm). 

The camshaft pin should be a loose fit tn the fly- 
wheel side of cyl~nder block but an interference fit in 
the PTO s~de. See Group 25 "Specifications" for de- 
ta~ls. 

A-Governor Weights C-Thrust Washer 
&Governor Gear D-Stub Shafl 

Fig. 28-Governor Gear Assembly 

The governor gear assembly, Fig. 28, will not ner- 
mally show much wear. Be sure weights (A) and 
governor center pin operate freely and that gear 
teeth are in good condition. 

The stub shaft (D) is replaceable. Remove expan- 
sion plug from block and press shaft into valve 
chamber. Press new stub shaft into block until it pro- 
trudes 3/8 inch (9.525 mm) from the boss area. 

Apply a light film of sealant to expansion plug and 
install En block. Seal plug with a large diameter 
punch. 
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Installing Crankshaft Bearings Turn cylinder block upside down and insert tappets 
into guides from which they were removed. 

Install camshaft {A) into position, Fig. 32. Lubricate 
camshaft pin (0) and insert tt from bearing plate side 
of block, placing spacing washer (C) between cam- 
shaft and block, Fig. 32. 

Before driving camshaft pin (B) into place, check 
camshaft end play. End play should be between 
0.005 and 0.010 inch (0.127 to 0.254 mm). Add or 
remove spacing washers (C) as necessary to obtain 
proper end play. Spacing washers are available in 
0.005 and 0.01 0-inch thicknesses. 

Drive camshaft pin (B) into block until flush on 
bearing plate side of block, 

Fig. 3 1 -installing Crankshat! Bearings 
Spin camshaft to be certain camshaft gear and 

governor gear are properly meshed. With cylinder block and bearing plate properly sup- 
ported, press bearings, Fig. 31, into place until they 
bottom in bore. Installing Crankshaft 

IMPORTANT: Press on outer race to prevent 
bearing damage. Be certain bearings are not 
cocked in bore. 

Do not install oil seals until after installing crank- 
shaft. 

Installing Camshaft 

A-Standard Timing Mark 
B-Camshaft Gear Timing Mark 

Fig. 33-Aligning Timing Marks 

Place block in arbor press and carefully insert 
crankshaft into PTO end bearing. Align timing marks, 
Fig. 33, on crankshaft and camshaft. 

Press crankshaft into bearing until shoulder bot- 
toms on inner race. Check timing marks to be sure 
they are still in alignment. 

A-Cams haft B-Camshaft Pin C-Spacing Washer 

Fig. 32-lns!a/ling Camshaft 
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Installing Bearing Plate 

Crankshaft end play is controlled with gaskets be- 
Ween cylinder block and bearing plate. Initial use of 
one thick 1/32-inch (0.794 mm) and two thin 
0.010-inch (0.254 mm) gaskets should bring end play 
within limits. However, this must be checked after 
bearing plate is installed. 

IMPORTANT: Install thick gasket next to cylin- 
der block. 

Fig. 34-InsiaNing Bearing Plate 

Carefully tap bearing plate with bearing onto 
crankshaft using a soft mallet. Tap each side alter- 
nately to prevent binding. Tap only enough to allow 
four cap screws to be inserted and started into block; 
then, pull bearing plate into place by evenly tighten- 
ing the four cap screws, Fig. 34. 

Seat the bearings by first tapping the flywheel end 
and then the PTO end of the crankshaft w ~ t h  a 
mallet. 

Measure the distance between the bearing inner 
race and the crankshaft shoulder (PTO) end with a 
feeler gauge, Fig. 35. Proper end play is 0.003 to 
0.020 inch (0.076 to 0.508 mm). 

Fig. 35-Measuring Crankshaft End Play 

Installing Oil Seals 
Lubricate oil seal lips with oil prior to installation. 

Seals must be installed with lip facing inward, 
"numbers out." 

A-PTO Seal 
Addorrernovegasketsfrombetweenbear ing ~ - s , , l ~ ~ ~ t h l / 8 - i ~ ~ h ( 3 . 1 ~ 5 ~ ~ )  

plate and block to obtain proper end play. C-Seal Depth 0.750-inch (18.54 mm) 
0-El yw heel Seal 
E-Open Side 

Fig. 36-Proper Oil Seal Position 

Use a seal sleeve tool if available when installing 
seals onto crankshaft. Using a seal driver of proper 
size, dr~ve seals squarely to dimensions shown in 
Fig. 36. 
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Installing Piston Pin 

Fig. 37-Installing Pis ion Pin 

Clamp connecting rod in a soft-jawed vise. Liberal- 
ly coat piston, p~ston pin, and connecting rod with oil. 

Push piston pin, Fig. 37, into place and install new 
retainers. Be certain retainers are properly seated in 
grooves. 

Installing Piston Rings 

A-Expanders 
&Chrome Ring (Bevel Up) 
C-Cast lron Ring (Scraper Groove Down) 
O-Chrome Steel Rails 
E--Cast lron Spacer 

Use a piston ring expander for ring installation to 
avoid twisting or stretching rings which could perma- 
nently d~stort rings and reduce performance. 

Install oil control ring first, starting with expander 
(A, Fig. 38). Spiral lower chrome rail (D) into place, 
install cast iron spacer (E), and then spiral upper 
chrome rail (D) into place. 

Install expander (A) behind lower compression ring 
(C) and install compression rings as shown in Fig. 
38. Stagger end gaps to prevent gaps from being in 
alignment. 

Installing Piston and Connecting Rod 

Fig. 39-Installing Piston in Cylinder 

Coat piston, rings and crankshaft journal with oil. 
Install prston into cylinder with match mark on con- 
necting rod facing flywheel side of engine. 

Compress rings with a ring compressor and gently 
push piston dbwn with hammer handle, Fig. 39, until 
connecting rod is in position on crankshaft journal. 

Fig. 38-Piston Ring Assembly 
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A-Rod Cap B-Rod C-Match Marks 

Fig. 40-Installing Rod Cap 

Coat rod cap (A, Fig. 40) with oil and install so that 
match marks (C) align and face flywheel s ~ d e  of 
engine. 

Lubricate and install cap screws, lock washers, 
and flat washers (sharp edge toward rod cap). 
Torque cap screws to 25 ft-lbs (33.9 Nm). 

Installing Oil Pan 

Installing Cylinder Head 

IMPORTANT: Always use a new head gasket. 
Install head gasket dry. Do not use Permatex or 
other sealant on gasket. 

Clean and apply a light film of oil to head bolt 
threads to insure an accurate torque reading. Install 
washers on head bolts with sharp edges down 
against cyl~nder head. 

Fig. 42-Torquing Sequence For 200 Tractor 

Fig. 43-Torquing Sequence For 
210, 212 and 214 Tractors 

Tarque all cylinder head bolts evenly and in the 
correct sequence, Figs. 42 and 43. This prevents un- 
even stresses in the cylinder wall. Torque head bolts 
to 17 ft-lbs (23 Nm) on 200 Tractors and 30 ft-lbs 
(40.6 Nm) on 210, 212 and 214 Tractors. 

Fig. 41-lnstalting Oil Pan 

Install oil pan, Fig. 41, using new gasket. The 
sump must be on flywheel srde of engine. Tighten 
cap screws evenly. 

Installing Valves and Breather Assembly 

Refer to Group 10 of th~s  section for valve and 
breather maintenance and assembly. 
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lnstalling Flywheel 

Fig. 44-Torqurng I @taming Nut 

Place square key in crankshaft keyway. Place fly- 
wheel on crankshaft and secure with flat washer and 
retaming nut. Torque retaining nut to 60 ft-lbs (81.36 
Nrn), Fig. 44. 

Installing Exterior Components 

Install the parts listed in Fig. 45 on the engine. 

NOTE: Set breaker point gap to 0.020-inch (0.508 
mm). 

A-Air Cleaner an0 Carburetor 
B-Governor Linkage and Breather Assembly 
C-Blower Housing 
0-Breaker Cover and Points 
E-Starter Motor 
F-Air Duct 
G--Oil Fill Tube 
H-Head Baffle 
I -Cylinder Baffle and Cylinder Head 
J-Air Side Baffle 

Fig. 445-Exterior Components 
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Installing Engine in Tractor 5. Install choke and throttle cables to carburetor. 

6. Install fuel line, air filter base and air filter. Open 
fuel shut-off at tank. 

7. Connect coupler between main wiring harness 
and engine. 

8, Install battery cables (positive cable first). 

9, Install hood and cowl assembly, grill and side 
panels. 

10. Replace crankcase oil 

RUN-IN PROCEDURE 

IMPORTANT: After recondition, engine must be 
"run-in" on non-detergent type oil and under load 
for a period of 5 hours. This allows sufficient time 
lo seat the piston rings. 

Fjg. 46-lnslalling Engrne n Tractor 
After the 5-hour "run-in" period, drain the non-de- 

1, Install engine in tractor, ~~f~~~ engine is tergent oil and fill crankcase with oil of type specified in 

pletely in place, install idler to engine and replace idler Section lo* Group 15. 

spring. 

2. Secure engine to base. 

DO NOT use non-detergent oil after the 5-hour 
"run-in" period. 

3. Install PTO clutch. Adjust brake shoe and con- Let engine cool, then retorque cylinder head bolts. 

nect clutch arm. 

4. lnstall primary and secondary drive belts. 
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Group 25 
SPEClFlCATlONS 

SPECIFICATIONS 

cling rod 

annecting 

.. --. >>. - 

3.9 cu. in. 
191.65 cc) 

Zr) 3600 rpm 

2 Tractor 
. a m  ---,-. 

- 

03 in. 
. . 

015 fn. 
38 mm) 

- 

l Tractor Wear 
, ,YY LIIYIIm nu3 cng~ne I wz?AOS Englm Talerenee 

78.6 cu. in. 29 27 cu. In. 
(304.8 m) 

8 &N %[X1 rpm 

110 to 120 psi 110 to 120 psi 

Valves must ba seated, 
= 5U rpm wlll vary 

compression r 5 psi 

32 to 40" BTDC 0 40" BTDC , 40" BTDC 32 to 40" BTDC 

0.025 m. 1.G35 In. .M5 in. 0.m5 In, 
(0.835 mm) '889 mm) BBD mm) (0.889 mm) 

Cylinder bore [new) 3.500 In. 0 0 
(0.07w2 mrn] 

0.007 to 0.076 in. 0.M17 lo 0.01 6 in. - 
slda clearance (0.1270 to 0.4064 mm) (0.1778 to 0.4#4 mm) (0.7778 to 0.4064 mrn} (0.1778 to 0.4064 rnm) 

Crankshafl Iournal length (I 1.1230 to 1.1265 in. 1.179 to 1.181 in. 7.1790 to 1.7825 in. 1.1790 lo 1.1825 tn. 
(28.52 to 28.61 mm) (29.95 to S.97 mmJ (29.95 lo  90.W mm) (29.95 to 30.04 mmj 

Crankshaft Journal diameter wnrmcung 1.1855 to 1.1860 In. 1.4995 t~ 1.5000 in. 1.4995 lo 1.5000 in. 1.4885 to 1.50Ml In. -0.0 
(30.11 lo 20.12 mmj (58.M to 38.10 mm) t38.09 to 38.10 mm) (38.09 to 38.10 mm) (-0.0 

Connecting rod bore (large end) 

Qnnecling rod-bpislon pin dearance 

Cyflndsr head flatmass (max.) - 0 . M  In. 
(0.0762 mm) 

Cylinder laper l ma^) - O.M)15 in. 
(0.0381 rnm) 

CyllrUer out4-round (mar.) - O.W6 in. 
(0.1 27 mm) 

Piston dlameter [bottom skirt) 

Pislon-to-cylirder bore (thrust fa-) 0.OW5 to 0.007 in. 0.003 to 0.m In. O . W  to 0.004 in. O.W5 to 0.0045 In. 

Pmton-&cylinder bore (top of sklrl) 
(0.1524 10 0.2032 mm) (0.1905 to 0.2159 mrnJ (0.1651 to 0.2413 mm} (0.177B to 0.2540 mm} --- 

Pislon pin dlameler 0.8247 In 0.6249 in. 0.8591 In O.B593 in. 
(15.86 to 15.87 mm) (21.82 to 21.83 mm) 

Rlng side clwaranee (top riw) 0.W25 to 0.004 Ln. 

0.8752 lo 0.8754 in. 
(22.23 to 22.24 mm} 

0 . m  l o  0.0W in. 
(0,0508 to O.tOl8 mm) 

0.8752 lo 0.8754 In. 
(22.23 to 22.24 mm) 

ppp 

D . M n  to 0.034 In. 
(0.050B to 0.1018 mm) 

- 

t0.m In. 
(0.m mm) 
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TORQUES FOR HARDWARE 

llam 

Valve spring wmpre-4 (exhaust) 

20 Tractor 
K I B I Q S  Englne 

18 h 22 Ibs. at 
1-5/t6 in fengih 

(8.16 h g.98 kg at 
49.21 mm length) 

Location Torque 

Cylinder head bolts 

210 TrnNor 
K241AQS Enfl5ne 

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

(la.50 to 22.23 kg al 
49 21 mm length) 

- 

- 
- 

- 

- 

- 

- 

Valve spring free length (intake) 1-3/4 In. 1-13/16 in. 1.13116 in. 1-13/16 In. 
(M.45 rnm) (46.W rnm) (48.04 mm) (46.04 mm) 

Valve spring free lengrh {exhaust) 

200 Tractor 

17 ft-lbs (23 Nm) 

212 Tractor 
K301 A a S  Englne 

43 lo 49 I k .  at 
1-5116 In, length 

(19.50 lo 22.23 kg at 
49.21 mrn length) 

Gowrmr bushing-lo-wernor moss 0.0005 to 0.0020 in. 
shaft clearance (0.0127 to 0 . 0 m  mm) 

210, 212, 214 Tractors 

30 ft-lbs (41 Nm) 

Connectrng rod cap screws 17 ft-lbs (23 Nm) 25 ft-lbs (34 Nm) 

0.001 to 0.0025 in. 
p.0254 to 0.0835 mm) 

0 . m 5  ro 0.002Q In. 
(0.0127 to 0.0508 rnm) 

0.0006 to 0.0022 in. 
(0.0152 10 0.0658 mm) 

0.0012 to 0.0028 In. 
(0.0304 lo 0.0711 rnm) 

0.0004 to 0.0005 in. 
(0.0TOl to 0.0727 mm) 

Gwerrm gear-lo-governor shalt 

Ball beariwto-cylinder bled Iinterference) 

Ball bearing-io-harlng plate (Interlerence) 

Ball bearing-to-cranksha11 ' 
(Intarlerencs loo loose) 

Flywheel nut 

Spark plug (cold) 

I 

O.WO5 to 0.W20 in. 
(0.0127 lo 0.0508 mm) 

0.0014 lo 0.0029 in. 
10.0355 to 0.0736 mrn) 

0.0014 lo 0.0029 in. 
(0.0355 to 0.0736 rnm) 

O.W.2 lo 0.0005 In. 
(0.0050 to 0.0127 mm] 

214 Tractor 
K321 AQS Englm 

0.001 la 0.0025 In. 
(0.0254 to 0.0635 mm) 

ppppp 

0.0005 to 0.0020 in. 
(0.0127 10 0.0508 rnm) 

(0.0152 to 0.0558 mm) 

O . m l Z  to 0.0028 In. 
(0.0304 to 0.071 1 rnm) 

0.0004 to 0.OD05 In. 
(0 0101 tc 0.0127 mm) 

50-60 ft-lbs (67-81 Nm) 

27 ft-lbs (36 Nm) 

Wear 
Toleranee 

0 001 to 0.W25 in. 
(0.0254 to 0.0635 mm) 

O.rXw15 lo 0.0020 In. 
m.0127 to 0.0508 mm) 

0 
(0.0152 to 0.05W rnm) 
0.0012 ,m 0.0028 In. 

(0.0304 to 0.0711 rnm) 

0 . W  lo 0.0005 in. 
(0.0101 to 0.0127 mm) 

60-70 ft-lbs (81-95 Nm) 

27 ft-lbs (36 Nm) 

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

flg.50 to 22.23 kg at 
49.21 rnm length) 

- 
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30 Fuel System 
5-2 General Information 

Tractors, 200 Series 
SM-2 I05 (Ocl- 761 

PRINCIPLE OF OPERATION 

A-Carburetor 
8-Air Intake 
CFuel-Air Mixture 
D-Fuel Intake 

E-Fuel Tank 
F--Strainer 
G--Shut-Off Valve 
H-Fuel Pump 

Fig. I-Fuel System 

The fuel system, Fig. 1, consists of the fuel tank The side-draft, float-type carburetor (A) has three 
(E), strainer (F), shut-off valve (G), fuel pump (H) external adjustments: high-speed needle, idle mixture 
and carburetor (A). needle and idle stop screw. 

The fuel pump (H) is operated by a cam on the A replaceable dry-type air cleaner element is used 
engine camshaft and pumps fuel from the fuel tank to filter incoming air to the carburetor. 
(E) through the stra~ner (F) and shut-off valve (G) to 
the carburetor (A). 
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Tractors, 200 Series Fuel System 30 
SM-2105 (Oct-76) General Information 5-3 

DIAGNOSING MALFUNCTIONS 

Hard Engine Starting Air leakage past damaged carburetor-to-engine 

Engine flooded. 

Gas tank vent restricted, 

gasket. 

Air leakage past worn throttle plate shaft or 
bearing surfaces. 

High-speed and idle mixture needles not properly Float setting incorrect. 
adjusted. 

Air filter element restricted. 
Fuel inlet needle sticking to seat. 

Dirt, water, or ice in fuel system. 
Choke not operating properly. 

Poor Acceleration 
Fuel shut-off valve closed. 

Water, rust or stale fuel in gas tank. 
High-speed and idle mixture needles not properly 
adjusted. 

~arburetdr gummed. Air filter element restricted. 

Air lock in fuel line. Throttle cable not adjusted properiy. 

Air filter element restricted. Sticky fuel inlet needle. 

Faulty fuel pump, Dirty or damaged high-speed mixture needle. 

Engine Stalling Governor not adjusted properly. 

High-speed and idle mixture needles not properly Dirt or paint an throttle return spring. 
adjusted 

Dirt, water, or ice in fuel system. 

Gas tank vent restricted. 

Engine Surging 

High-speed and idle mixture needles not properly 
adjusted. 

Fuel line restricted. Dirt or paint on throttle return spring. 

Fuel strainer plugged. Fuel strainer plugged. 

Air lock in fuel line. Faulty fuel pump. 

Air filter element restricted. Governor linkage not adjusted properly. 

Faulty fuel pump. Too low on fuel. 

Rough Idle 

High-speed and idle mixture needles not properly 
adjusted. 
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30 Fuel System Tractors, 200 Series 

5-4 General Information SM-2 105 (Ocf - 76) 

DIAGNOSING MALFUNCTIONS-Continued 

Flooding or Leaking Carburetor 

St~cking fuel inlet needle. 

Float setting incorrect. 

Float leaking. 

Fuel line or fitting loose. 

No Fuel Reaches Carburetor 

S hut-off valve closed. 

Gas tank empty. 

In-line strainer clogged. 

Gas tank vent restricted. 

Fuel line clogged. 

Faulty fuel pump. 

Litho in U.S.A. 



Tractors, 200 Series 
SM-2 105 (O~ti76) 

Fuel System 30 
Carburetor 1 0- 1 

GENERAL INFORMATION 

A-Accelerating Well D-Hlgh-Speed Mixture 
B-Idle Mixture Needle Needle 
C-Idle Stop Screw E-Floa t Valve 

&Float 

Fig. ?-Cutaway Cliew of Carburetor 

Fuel enters the bowl through the float valve (E) 
and is controlled by the float (F), Fig. 1. Air entering 
the carburetor is controlled by the choke when start- 
ing. The air-fuel mixture entering the engine is regu- 
lated by the throttle valve which maintains uniform 
engine speed under varying loads by increasing or 
decreasing air-fuel flow. 

,- - 

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

The carburetor has two mixture needles: one for 
high-speed (D), the other for low or idle speed (B). 

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

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

Group 10 
CARBURETOR 

REMOVAL 

1. Remove air cleaner and air cleaner base. 

fuel line 

,!.-I. I . . .  

rburetor 

3. Disconnecr llnK rrorn governor arm at carburetor. 

4. Loosen mounting cap screws enough to remove 
carbure2or. 

5. Disconnect choke cable from carburetor. 

DISASSEMBLY AND REPAIR 
Disassemble the carburetor before placing it in the 

cleaning solution. This will assure that the solution 
reaches all surfaces and parts. 

Install the repair kit when servicing the carburetor. 
Always install new gaskets whenever the tor 
is disassembled, 

Disassembling Carburetor 

Remove fuel bowl, float valve, and seat. 

Remove high-speed and idle mixture needles. 

NOTE: Do not attempt to remove choke or throttle 
valves because screws securing valves to shafts are 
peened. Should valves require service, replace the 
carburetor body. 

The idle stop screw (C) controls the throttle setting 
for correct idle speed. 
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30 FueE System 
1 0-2 Carburetor 

Tractors, 200 Series 
SM-2 105 (Qct- 76) 

DlSASSEMBLY AND REPAIR-Continued 

Cleaning Carburetor Inspect choke and throttle shafts and bearing sur- - 
faces in carburetor body for excessive wear. Air leak- 

'lean all parts in John Deere PT503 age would result in poor engine perfarmance and 
Cleaner or its equivalent. allow unfiltered air to enter the engine. 

IMPORTANT: Never clean holes or passages 
with small drill bits or wire. A slight enlargement or 
burring of these holes will change the performance 
of the carburetor. No method of cleaning other 
than cleaner should be used. 

Place all metalic carburetor parts in a suitable bas- 
ket and immerse basket in a container of carburetor 
cleaner. Agitate the basket in the cleaner .to aid in 
dissolving depasits. 

T 
Allow parts to remain in the cleaning solution for one 

or two hours. Remove and rinse parts with fresh 
cleaner. Dry parts with compressed air. Never use rags 
or waste paper to dry the parts. Any lint may plug jets 
or channels and affect operation. 

Q- A 
IMPORTANT: Never use compressed air to 

clean a completely assembled carburetor. To do 
so may cause the float to collapse. 

Inspecting Carburetor 

lnspect float (L) and float valve assembly (Q and 
R) for defects or wear, Fig. 2. If either is noticed, re- 
place parts as required. 

Float valves (Q} and seats (R) are available only -- N 
N 1 4 3 3 3 8  a- 

as matched sets and should never be interchanged. 
0 

For a positive leak test, immerse the float (L) 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 teaks. Replace it. 

Check float pin (P) and replace if worn. 

lnspect tapered ends of mixture needles (A and 
Gj. If a ring has been cut in the tapered surface be- 
cause the needle has been turned too tightly against 
the seat, replace the needle. 

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

lnspect carburetor body casting (I) and fuel bowl 
(M) for cracks or damaged sealing surface. Examine 
threaded holes for damaged threads. 

A-High-speed Mixture 
Needle 

B-Spring 
C-Cap Screw 
0-Spring 
E-Idle Stop Screw 
F-Gasket 
G-Idle Mixture Needle 
H-Spring 
1 -Carburetor Body 
J-Bowl Ring Gasket* 

K-Bowl Gasket1 
L -Float 
M-Bowl 
N-Bowl Screw Gasket* 
0-Bowl Screw 
P-Float Pin1, 
0-Float Valve" 
R-§eat1 
S-Gasket* 
T-Fuel Line Connector 

' Repair Kit Components 

Fig. 2-Exploded View of Carburetor 

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

lnspect throttle and choke valves for bends, 
cracks, or other damage. Replace carburetor if dam- 
aged. 
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Tractors, 200 Series 
SM-2 1 05 (013- 76) 

Governor Speed Adjustment 

200 Tractor 

A-Speed Control Bracket C-Speed Control Disk 
B-Governor Arm 

Fig. 7-Adjusling Governor Speed 

Governor speed is regulated by the position of the 
speed control bracket (A, Fig. 7). The bracket (A) acts 
as a stop, limiting the rotation of the speed control disk 
(C).  

Start engine and check engine speed at full throttle. 
Move speed control bracket (A) as required until max- 
imum engine speed is 3500 rprn on tachometer with all 
drives disconnected. 

Governor arm (Bf must operate freely. If bushing 
adjustment is necessary, see Fig. 5 on page 30-10-4. 

Fuel System 30 
Carburetor 10-5 

21 0, 21 2 and 21 4 Tractors 

A-Throttle Cable C-Throttle Control Lever 
&Adjusting Screw D-Clamp 

Fig. 8-Adjusling Gavernor Speed 

To adjust governor speed, disconnect throttle cable 
(A, Fig. 8) from throttle control lever (C). Start engine 
and move throttle control lever (C) toward adjusting 
screw (B) until engine speed is 3500 rprn on tachome- 
ter with all drives disconnected. Turning adjusting 
screw (B) in increases engine speed and turning it out 
decreases engine speed. 

Move control lever on dash panel to fast position. 
Loosen clamp (D) holding throttle and choke cables. 
Connect throttle cable (A) to control lever (C). Move 
cable until control lever (C) just contacts adjusting 
screw (€3). Tighten clamp securely. 
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30 Fuel System 
10-6 Carburetor 

Tractors, 200 Series 
SM-2 105 (Oct-76) 

Carburetor Adjustment 
ldle adjustment and high-speed adjustment must 

be made at the same time as each affects the other. 
Adjust as follows: 

A-Idle Mixture Needle C-Idle Stop Screw 
&High-speed Mixture Needle 

' Fig. 9-C, -200 Trac 

turn each time, clockwise or counterclockwise until 
engine runs smoothly. 

NOTE: High-speed needle (8) should be slightly 
on the rich side (open) when operating tractor with 
power-driven equipment such as mower or snow 
thrower. 

3. Move throttle lever to  law" position and turn 
idle mixture needle (A) 1/8 turn each time, clockwise 
or counterclockwise until engine runs srnootthy. 

4. Set ldle stop screw {C) so engine idles at 1700 
to 1900 rpm on a tachometer. Readjust idle mixture 
needle if necessary. 

5. Advance throttle lever quickly to "fast" position 
to check for uniform acceleration. If engine misses, 
fuel-air mixture may be too lean. Turn high-speed 
mixture needle counterclockwise until positive accel- 
eration can be obtained. 

Float Damper Spring 

NOTE: When tractors are driven over exceptional- 
ly rough ground, bobbing of the carburetor float al- 
lows excessive fuel into the carburetor which results 
in engine flooding. To prevgnt thrs condition, install a 
carburetor float damper spring (M4 7422). 

A-Idle Mixture Needle C-Idle Stop Screw 
B-High-Speed Mixture Needle 

Fig. 10-Carburetor Adiustment-210, 212 and 2 14 Tractors 

1 .  Carefully seat both mixture needles, Figs. 9 and 
10; then, back off high-speed needle (8) 2 turns and 
idle mixture needle (A) 2-1/2 turns. Start engine and 
allow it to warm up. 

2. Raise throttle control on dash panel to fast 
position., Turn high-speed mixture needle (B) 1/8 

A-Damper Spring D S m a f l  End 
B-Bowl E-Baffle Gasket 
C-Bowl Retaining Screw F-Float 

G-Bowl Ring Gasket 

Fig. I 1 -Installing Float Damper Spring 

Remove the carburetor from the engine. Then turn it 
upside down as shown in Fig. I f .  Remove the bowl 
(B), baffle gasket (E) and bowl ring gasket (G). Check 
float level and adjust If needed. See page 30-10-3. 
Reinstall bow! ring gasket (G) and new baffle gasket 
(E). Place damper spring (A) on the float as shown and 
reinstall carburetor bowl (B). 

Litho in U.S.A. 



Tractors, 200 Series Fuel System 30 
SM-2105 (Oct-76) Carburefor 10-3 

#heneve 
. The kit 
c:- r, 

ASSEMBLY Instal! bowl ring gasket (J, Fig. 2) in groove of 

Install the carburetor repair kit r the carbu- 
carburetor body. 

retor is disassembled for service 
items marked with an asterisk in r ly.  L. 

Installing Float Valve 

consists of 
Position bowl gasket (K, Fig. 2), fuel bowl (M, Fig. 2), 

bowl screw gasket (N, Fig. 2), and bowl screw (0, Fig. 
2). Tighten screw firmly, being certain bowl is centered 

A-Valve Seat B-Valve C. 

Fig. 3-lnstailing Float Valve Seat and Va 

-Fiber Ga! 

live 

3 ket 

The valve seat (A), valve (8) and fiber gasket (C, 
Fig. 3), are packaged together for service. Never re- 
place one part without replacing the other parts. 

Screw valve seat assembly (A), with gaskets, into 
carburetor housing. Tighten securely. Insert valve (B) 
with tapered end against valve seat. 

Installing Float and Fuel Bowl 
Assemble float (L, Fig. 2) to carburetor housing with 

float pin (P, Fig. 2). Invert carburefor, Fig. 4. With float 
(A, Fig. 4) resting lightly on float valve, the distance 
between float and machined surface of carburetor 
body should be 11  J64-inch ? 1 /32-inch (4.366 -t- 0.79 
mm) (6). To increase or decrease the distance, bend 

a lip on fyoat. Dimension should be I of 
float (opposite valve seat), Fig. 4 

made on free enc 

on gasket. 

A-Float 
8-11/64 Inch (4.366 mm) Drill Bit 

Fig. 4-Adjusting Float 

Install idle mixture needle (G, Fig. 2) through spring 
(H, Fig. 2) and high-speed mixture needle (A, Fig. 2) 
into carburetor body. 

Carefully turn mixtclre needles clockwise until lightly 
seated. Back out high-speed mixture needle 2 turns 
and idle mixture needle 2-1/2 turns. These are pre- 
liminary adjustments only. 

NOTE: Do not tighten mixture needles too firmly 
against seats or damage will, result. 
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30 Fuel System Tractors, 200 Series 
10-4 Carburetor SM-2 YO5 (Ocl- 76) 

!NSTALLATlON 210, 212 and 214 Tractors 

Place new gasket between carburetor flange and 
cylinder block, Install carburetor and tighten nuts. 
Connect throttle l~nkage to throttle arm. Anach choke 
control cable to choke plate and connect fuel line. 

Secure choke conduit clamps to supporting brack- 
et. Be sure choke plate opens completely when 
choke control on dash panel is in. 

ADJUSTMENT 

Governor-to-Carburetor Linkage Adjust- 
ment 

200 Tractor 

A-Throttle Lever D-Governor Arm Bolt 
&Adjustable Link E-Governor Cross Shaft 
C-Governor Arm F-Spring 

Fig. 6-Governor-la-Carburelor Linkage 

A-Throttle Arm D-Governor Arm Bolt 
B-Governor Linkage E-Governor Cross Shatt 
&Governor Arm F-Bushing Nut 

Fig. 5-Adjusfing Governor- fo-Carbure tor Linkage 

Connect governor linkage (B, Fig. 5) in bottom hole 
of governor arm (C) and in hole closest to throttle shaft 
in throttle arm (A). 

Loosen governor arm bolt (D). Turn governor cross 
shaft (E) counterclockwise as far as possible. Hold 
cross shaft (E) in this posit~on and move governor 
arm (C) to the left (away from carburetor) and tighten 
governor arm bolt (D).  Move governor arm (C) 
through its full arc of travel to be sure it operates 
freely. 

NOTE: Relieve pressure on bushing npt (F) i f arm 
does not move freely. 

Install adjustable link (B, Fig. 6). Be sure the link is 
2-7/8 inches (73.03 mm) long. To adjust, snap link (B) 
off throttle lever (A). Loosen lock nut and turn end on or 
off link (B) to obtain correct iength. Tighten lock nut and 
snap link (B) on throttle lever (A). 

Loosen governor arm bolt (D). Turn governor cross 
shaft (E) countercfackwise as far as possible. Hold 
cross shaft (E) in this position and move governor 
arm (C) to the left (away from carburetor) and tighten 
governor arm bolt (D). Move governor arm ( C )  
through its full arc of travel to be sure it operates 
freely. 

NOTE: Bushing nut IF, Fig. 5) on governor cross 
shaff is NOT used on 210, 212 and 214 Tractors. I f  
looseness B noticed in the throttle linkage, readjust 
adjustable link (B, Fig. 6). 

Install the spring (F) as shown in Fig. 6. Governor 
sensitivity is controlled by spring (F). Raising the spring 
in the holes, reduces sensitivity and lowering the spring 
increases sensitivity. 

NOTE: I f  governor is set too sensitive, speed 
surging will occur with load change. If a big drop in 
speed occurs when normaE load is applied, the gov- 
ernor should be set for greater sensitivity. 
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Tractors, 200 Series 
SM-2105 (Oct-76) 

Fuel System 30 
Air Cleaner 15-1 

Group 15 
AIR CLEANER 

GENERAL INFORMATION 

A-Cover B-Air Filter Eleme,,. C-Base 

Fig. I-Air Cleaner 

The air cleaner consists of the base (C) mounted 
on the carburetor, an air filter element (B) and a cov- 
er (A) that fits over the filter element, Fig. 1. The filter 
element is made of treated paper with a soft sealing 

Tap the filter lightly against a flat surface and 
h-usR out dust. Do not clean filter with a liquid clean- 

or compressed air. 

Replace filter if it is bent, crushed, damaged or ex- 
tremely dirty. Under extremely dusty conditions, re- 
place filter every 100 hours of operation, When in 
doubt, replace filter. 

edge. A-Wing Nut E-Cap Screw 

6-Air Cleaner Cover F-Air Cleaner Base 
Care of the air cleaner is important since all the air C - S ~ ~ I  G-Gasket 

that enters the engine goes through the air fllter ole- D-Air Filter Element H-Tube 

ment. A clogged air filter element restr~cts air flow 
and reduces engine efficiency, A darnaged air filter 
element allows dirt to enter the engine and causes 

F1g. PExpbded View of Air Cleaner Components 
(210, 21.2 and 214 Tractors) 

immediate damage to internal working parts. Wipe air cleaner base (F) and inside of air cleaner 

SERVICING AIR CLEANER 
cover (B) with a clean damp cloth, Fig. 2, Install air 
filter element ID) making sure it seats around base 

The most damaging engine wear can be traced to (F). Instal cover' (B) and tighten wing nut (A) finger 

entry of dirt or dust through an improperly serviced tight- 

air filter element. 
IMPORTANT: Never run engine with air filter 

Cleaning element removed. 

Under norma[ conditions the air filter element '  
should be cleaned every 25 hours of operation. How- 
ever, under extremely dusty conditions, it should be 
cleaned every 5 hours of operation. 
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30 Fuel System 
15-2 Air Cleaner 

Tractors, 200 Series 
SM-2 1 05 i'0ct- 76 

A-Wing Nut 
&Decal 
C-Air Cleaner Cover 

D-Air Filter Element 
E-Seal 
F-Machine Screw 

Fig. 39-Exploded View of Air Cleaner Components 
(ZOO Tractor) 

Wipe air cleaner base (G) and inside of air cleaner 
cover (C) with a clean damp cloth, Fig. 3. Install air 
filter element (D) making sure it seats around base 
(G). Install cover (C) and tighten wing nut (A) finger 
tight. 

&-Air Cleaner Base 
H-Gasket 
I -Tube 

Litho in U.S.A. 



Tractors, 200 Series Fuel System 30 
SM-2105 (Oct-76) Fuel Strainer and Fuel Tank 20-1 

Group 20 
FUEL STRAINER AND FUEL TANK 

FUEL STRAINER FUEL TANK 

A-Fuel Shut-Off Valve C--Fuel Tank 
B-In-Line Strainer &Hose to Fuel Pump 

Fig. I -In- Line Fuel Strainer 

The in-line fuel strainer (B, Fig. 1) is used to pre- 
vent foreign particles from entering the carburetor. 
Should the strainer (B) become plugged, it can be 
removed for cleaning as follows: 

Shut off fuel by turning thumb screw on fuel shut- 
off valve (A) clockwise. Remove fuel line (D) from 
fuel pump, open fuel shut-off valve (A) and drain fuel 
tank. 

CAUTION: Gasoline is dangerous. When a draining or tilling fuel tank avoid fires due 
to smoking or careless maintenance practices. 

Unscrew fuel shut-off valve (A) and strainer as- 
sembly (B) from tank. Clean strainer with gasoline 
and compressed air. Replace in tank, Fill tank wlth 
gasoline. Open fuel shut-off valve (A) and bleed air 
from fuel line (D). Attach fuel l~ne (D) to fuel pump. 

A-Fuel Tank B-Fuel Shut-Off Valve 

Frg. 2-Fuel Tank 

Clean fuel tank (A,  Fig. 2) and fuel strainer (B, Fig. 
I) whenever gum deposits are detected in the tank 
or when dirty fuel has been used. 

Fig. 3-Fuel Gauge 

The fuel gauge is located in the fuel tank cap. A float 
riding on a twisted shaft operates the gauge indicator. 
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20-2 Fuel Strainer and Fuel Tank 

Tractors, 200 Series 
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Tractors, 200 Series Fuel System 30 
S M - 2  1 05 (Ocf- 76) Fuel Pump 25-1 

Group 25 
FUEL PUMP 

JEL PUMP - KOHLER K181QS ENGINE 

GENERAL INFORMATION 

Fig. I-Fuel Pump 

The mechanical fuel pump, Fig. 1, operates off a 
cam on the camshaft. The actuating lever rides on 
the cam and transmits this mechanical action to the 

M , 7 0 9 7 A  
diaphragm within the pump body. 

A-File Mark G-Assembly Screw 
A repair kit i s  available for reconditioning the B-Pump ~ o d y  H-Pump Cover 

pump. The kit includes the necessary gaskets, seals, GDiaphrasm Spring I -Valve Gasket 

and check valve components. &Valve Retainer J -Valve Retainer Screw 
E-Pump Valve K-Diaphragm 

REPAIR 
F-Valve Spring L-Mounting Basket 

Fig. 2-Exploded View of Fuel Pump 
Disconnect fuel lines and remove fuel pump from 

engine. Hold pump cover (H) upside-down (diaphragm 
mounting surface up) and install a new gasket (I) ~n to  

Use a file to the pump and pump cavity. Install new valve springs (F) and valves (E) 
body (B) Fig. 2. This will insure correct reassembly of into !heir respective places, 
the fuel pump. See (A) Fig. 2. 

NOTE: Valve springs and valves are installed op- 
Remove assembly screws (GI and Cover (H). Turn posite to each oher Fig. 2. 

cover over and remove valve reta~ner screw (J) and 
washer. Install valve retainer (D) and secure with valve re- 

tainer screw (J) and washer. 
Remove valve retainer (D), valves (E), valve 

springs (F) and valve gasket (I). Discard valve 
springs, valves and valve gasket. 

Clean pump cover (H) thoroughly with PT503 
cleaner or its equivalent. 
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30 Fuel System 
25-2 Fuel Pump 

Tracfors, 200 Series 
SM-2 105 (Oct-76) 

REPAIR-Continued Hold pump bodv (B) and install pump cover (H) to 
body (file &rks aligned) with four assembly screws 

TO rebuild the lower diaphragm section of the 
(G ) ,  DO NOT SCREWS AT 

pump, hold the pump body (B, Fig. 2) and press 
down on the diaphragm (K) to compress diaphragm With hand on pump body (B) only (not on cover, 
spring (C'h Turn bracket degrees to unhook and H), push the actuating lever to the limit of its travel. 
remove diaphragm (K)' 'lean pump body ") with Hold actuating lever in this position and tighten the 
PT503 cleaner or its equivalent. four assembly screws (G). This is important to pre- 

Install new diaphragm spring (C) into cavity in 
vent stretching the diaphragm {K). 

pump body (B). lnstafl new diaphragm (K) by posi- 
lnstall fuel pump on engine, using new mounting 

tioning, pressing and turning it 90 degrees until it can gasket (L). Connect fuel lines. Start engine and 
be hooked into actuating lever. check for leaks. 
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Tractors, 200 Series Fuel System 30 
SM-2105 (Ocf-76) Fuel Pump 25-3 

FUEL PUMP - KOHLER K241AQS, 
K301 AQS AND K321 AQS ENGINES 

PRINCIPLE OF OPERATION 

A-Fuel , 

B-Lever 
C--Camshaft Lobe 

0-Diaphragm 
E-Inlet Check Valve 
F-Outlet Check Valve 

Fig. 3- Fuel Pump Operalion 

The fuel pump is a mechanically operated dia- As the diaphragm is pushed up, the autlet check 
phragm-type pump. valve (F) opens, the inlet check valve (E) closes and 

fuel is pushed out of the pump to the carburetor. 
A lever (5) riding on a lobe of the engine camshaft 

(C) operates the diaphragm (D) up and down, Fig. 3. A repair kit is available for reconditioning the 
pump. This kit includes the necessary gaskets, dia- 

As the diaphragm moves down, a low pressure phragm and check valves. 
area is created in the pump. This opens the inlet 
check valve (E) and closes the outlet check valve 
(F), Fuel (A) then enters the pump to fill the low 
pressure area. 
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30 Fuel System Tractors, 200 Series 
25-4 Fuel Pump SM-2105 (Oct- 76) 

DIAGNOSIS AND TESTING 

A-Fuel Pump B-Fuel Line C--Container 

Fig. 4-Testing Pump Ouiput 

To test the fuel pump (A}, remove fuel line (B) from 
the carburetor and place the end into a contairler (C), 
Fig. 4. 

Remove the high-tension lead from the spark plug 
and ground it. Crank the engine several revolutions 
with the starter. 

Observe fuel flow into the container. If no flow is 
observed, proceed to the next test. 

-Fuel Line &-Fuel Pump 

Fig. 5-Testing FueE Flow From !he Fuel Tank 

Disconnect the fuel line (A) from the inlet side of the 
fuel pump (B). Place the end of the fuel line (A) into a 
container, which is at a lower level than  the fuel tank, 
Fig. 5. 

If fuel flow is observed, the fuel pump is defective. 

If no flow is observed, check the fuel shut-off at 
the fuel tank. (Be sure it is open.) Also check for a 
clogged strainer screen, blocked or pinched fuel line, 
plugged fuel tank vent in cap and be sure there is 
fuel in the tank. 
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Fuel System 30 
Fuel Pump 25-5 

DISASSEMBLY AND REPAIR 

Removal 
Close the shut-off valve at the fuel tank. Remove 

the fuel lines from the fuel pump. Remove the 
mounting screws holding the pump to the engine. 

Disassembly 

A-Check Valves D--Gaskets G-Fuel Well 
&Pilot E-Inlet Port 
C-Upper Housing F-Outlet Port 

Fig. 8-Removing Check Valves 

Note the position of both check valves (A) in the 
fuel pump (facing opposite each other). Check valve 
at the inlet port (E) faces away from fuel well (G). 
Check valve at the outlet port (F) faces toward the 
fuel well (G). 

Position the pump in a press and using an appro- 
priate pilot (B), press the check valves from the up- 
per housing (C). 

Remove the old check valve gaskets (D), Fig. 8. 

NOTE: The check valves will be damaged when 
removed. New check vaEves are supplied in the 
pump repair kit. 

A-Upper Housin! .ower Housing &Scribe Line 

kg. &Fuel Pump 

Before d~sassembly, scribe a line (C) across the 
upper housing (A), and lower housing (B), Fig. 6, to 
assure correct reassembly. 

A--Cap Screws 
6-Screws 

C--Cover 
0-Upper Diaphragm 

Fig. 7-Disassembling Fuel Pump 
A-Diaphragm &Loner Housing C-Spring 

Remove four cap screws (A) from the pump hous- 
ing and separate the upper and lower halves of the 
pump. 

Remove six screws (B) from the pump cover (C). 
Remove the covet (C) and upper diaphragm (D), Fig. 
7. 

Fig. 9-Removing Diaphragm 

Remove the diaphragm (A) by turning it 90 degrees 
left or right. Remove diaphragm spring {C) from lower 
housing (B), Fig. 9. 
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A 

A-Upper Housing C-Check Valves 
B-1 f -Inch Thin Wall Tubing D-Gaskets 

Fig. 70-Pressing New Check Valves info Upper Housing 

Place new gaskets (D) in upper housing (A), Fig. 10. 
Place upper housing on press with large holes facing 
up. Use a short plece of 1 /2-inch thin wall tubing (B) to 
press new check valves (C) into housing until they 
bottom against the gaskets. 

IMPORTANT: Replace check valves in same 
position as noted on page 30-25-5, Fig. 8. 

NOTE: Press only on the outside edge of the 
check valves.   he 1/2-inch thin wall tubing works 
well for this purpose. 

A-ulapnragrn B-Lower Housing C a p r i n g  

Fig. I 1 -Ins falling Diaphragm 

Install spring (C) into lower housing (B). 

A-Lower Housing E-Cap Screws 
B-Upper Housing F-Upper Diaphragm 
C-Scribe Marks G-Cover 
D-Actuating Lever H-Scwws 

Fig. 12-Assembling Pump 

Hold pump lower housing (A). Attach upper hous- 
ing (B) to the lower houging aligning scribe marks. 
(C). (DO NOT TIGHTEN.) 

With hand on lower housing, push the actuating le- 
ver (D) up to the limit of its travel. 

Hold the actuating lever in this position while tight- 
ening the four cap screws (E). 

This will prevent stretching the diaphragm. Attach 
upper diaphragm (F) and cover ( G )  to pump housing 
using the six screws (H). 

Mount the fuel pump on engine (note "IN" and 
"OUT" marked on pump) using new flange gasket. 
Connect fuel lines. Start engine and check for leaks 

Install diaphragm into lower housing by pushing 
down on diaphragm and turning it 90 degrees. 
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Tractors, 200 Series 
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Fuel System 30 
Specifics tions 30- 1 

Float Setting 

Speeds: 
ldle (No load) 
High-Speed (No load) 

Mixture Needles: 
(Prelimrnary Adjustments) 

ldle mixture needle 
High-speed mixture needle 

Group 

SPECIFICATIONS 

Dimension 

7700 to 1900 rpm 
3400 to 3500 rpm 

2 turns 
2-1/2 turns 

Page Reference 

30- 1 0-3 
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30-2 Specifics tions 
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40 Electrical System Tractors, 200 Series 
5-2 General lnformafion SM-2 105 (Ocf - 76) 

WIRING DIAGRAM 

MZD98bN START SWITCH 

Figure 1 -Wiring Diagram 

DESCRIPTION 
The 200 Series Tractors all have a 12-volt electrical 

system. The electrical system consists of the cranking, 
ignition and charging systems, plus the accessory cir- 
cuit. 

The cranking system consists of a battery, solenoid, 
circuit breaker, key switch, two neutral-start safety 
switches and a permanent magnet starter motor. See 

, Group 10 for detailed information. 

All 200 Series Tractors are equipped with a battery- 
coil ignition system consisting of a battery, ignition 
switch, two safety interlock switches, ignition coil, 
breaker points and condenser. See Group 15 for addi- 
tional information. 

PLUG 

The battery is charged with a 15-amp alternator. A 
solid-state rectifier-regulator converts AC current from 
the alternator into DC current and also controls the rate 
of charging current to the battery. See Group 20 for 
further information. 

A new electric lift is available for 200 Series Trac- 
tors. The electric lift is position-responsive in that it 
reacts directly to control lever movement. Detailed 
information can be found in Group 30. 
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Tractors, 200 Series Electrical System 40 
SM-2 105 (Ocf- 76) Cranking System 10-1 

Group 10 
CRANKING SYSTEM 

PRINCIPLE OF OPERAT [ON 

A-Ammeter C--Starter E-Pf 0 Neutral-Start Safety Switch G-Key Switch 
&Circuit Breaker 0--Solenold F-Transmission Neutral-Start H-Batter y 

Safety Switch 

Fig. 1-Cranking System Components 

The cranking system on the 200 Series Tractors 
consists of a 12-volt battery (H), solenoid (D), circuit 
breaker (B), ammeter (A), key switch (G), two neu- 
tral-start safety switches (E and F), and a permanent 
magnet starter motor (C). 

The two neutral-start safety switches must be 
closed before the solenoid will activate the starting 
motor. 

Battery 

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

The 12-volt battery has a hard rubber case 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 specifrc gravity of the 
electrolyte to diminish. Charging the battery reverses 
the chemical reaction, restoring the electrolyte to 
original potential. 

Tractors are shipped from the factory with dry- 
IMPORTANT: Avoid battery damage by charg- 

charged batteries This means the plates are ing at the manufacturer's recommended ampere- 
charged, but electrolyte must be added just before 

hour charging rate. using. 
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10-2 C 

Fig. 2-Ignition Switch TerminaEs 

Ignition Switch 

The ignition switch Fig. 2, directs the flow of elec- 
tricity from the battery to the proper circuit. 

When the switch is in the "START" position (key 
turned all the way to the right) current is directed from 
the battery to the key switch, through the neutral-start 
safety switches to the starter solenoid. 

When the switch returns to "RUN" position following 
engine start, current is diverted from the solenoid and 
routed to the accessory, charging and ignition circuits. 

Solenoid 
The solenoid, Fig. 3, is an electric switch composed 

of an electromagnet (A) and spring-loaded plunger (B). 

One large terminal (D) is connected to the positive 
terminal of the battery and the other terminal (E) is 
connected to the starter. The solenoid base ( G )  is 
grounded to the frame, as is the negative post of the 
battery. When the ignition switch is turned to the 
"START" position, current flows through the solenoid 
windings forming a complete circuit with the grounded 
base and setting up an electromagnetic field. 

Tractors, 200 Series 
SM-2105 (Ocf-76) 

Once the key switch is permitted to return to the 
"RUN" position, current is cut off from the solenoid 
collapsing the electromagnetic field. The spring-loaded 
plunger moves away from the contact point breaking 
the circuit from the battery to the starter. 

A-Electromagnet E-Starter Terminal 
&Plunger F-lgnltion Switch 
C-Contact Points Terminal 
D-Positive Battery G-Base 

Terminal 

Fig. 3-Solenoid Assembly. 

This draws the plunger into the center of the field, 
overcoming a spring. A contact (C) at the end of the 
plunger closes the circuit across the battery and starter 
contact points permitting current flow from the battery 
to the starter. 

Litho in U.S.A. 



Tractors, 200 Series Electrical System 40 
SM-2 105 (Ocf - 76) Cranking System 1 0-3 

I-Lock Washer 
2-Nut 
%Washer 
4--Insulating Washer 
5-Houslng 
6-Thru Bolt 
7-Armature 
&Stop Nut 
9-Gear Stop Spacer 

1 0-Anti-Drift Spring 
11-Driw Assembly 
f 2-Drive End Cap 
13-Thrust Washer 
14--Dust Cover 
15-Insulating Bushlng 
16-Brush and Spring Kit 
17-Machine Screw 
18-Bolt 
19--Brush Holder 
2O-Commutator End Cap 
21-Dust Cover Spacer 

NOTE: Starters may vary as to design 
of Drive End Cap and Mounfing Bracket 
lor Housing. Refer to Parts Catalog for 
differences in SMH12A2 and SMH12A4 
Starters. SMH 12A4 shown. 

Fig. 4- Exploded View of Starter 

Starter The permanent magnet starter needs current only 

The permanent magnet starter, Fig. 4, differs from for the armature in order to set up opposing magnet- 

wire-wound starter in construction, current require- ic fields to start it turning. 

ment and torque characteristics. 
The starter drive consists of the starter drive gear 

and spring which are mounted on the armature shaft. On wire-wound starters, a relatively heavy current 
is directed through field coils and armature to build When the armature turns, the drive gear moves later- 

ally into mesh with the flywheel. As the engine starts 
up a strong magnetic field necessary to start the ar- 

and speeds up, the armature is overrun, causing the mature turning. 
drive gear to disengage. 
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Tractors, 200 Series 
SM-2 105 (013- 76) 

DIAGNOSING AND TESTING 

TEST Sf PROBLEM iQUENCE 

1. Engine cranks but does not start. Problem in ignition system (see page 40-15-4). Check seat switch and 
PTO safety switch. page 40-15-5. 

2. Engine cranks a short time only. A. Test battery. Page 40- 1 0-5 
B. Check connections. 
C. Test starter. Page 40-10-7 and 40-10-10 

3. Engine cranks slowly. A. Test battery. Page 40-1 0-5 
B. Check connections. 
C. Test starter. Page 40- 10-7 and 40- 10-1 0 

4. Engine does not crank A. Test battery. Page 40-1 0-5 
B. Check connections. 

I 

C. Test starter. Page 40-10-7 and 40-10-10 
D. Test solenoid. Page 40-1 0-7 
E. Test neutral-start safety switches. Page 40-1 0-6 
F. Test ignition switch. Page 40- 1 0-6 

- 

Cranking System Tests 

A. Test Battery 
1. Check battery specific gravity, page 40-1 0-5. 

Cf battery is good, proceed to next test. 
If discharged, charge battery. 
If battery is in poor condition, replace battery. 

2. Check battery voltage, page 40-1 0-5. 
If good, proceed to next test. 
If poor, replace battery. 

B. Check Connections 
1. Check all connections for looseness, corro- 

sion, or breaks. 

C. Test Starter 
1. Connect battery directly to starter. If starter 

cranks engine, proceed to test solenoid, neu- 
tral-start safety switches and ignition switch. 
If starter does not crank engine, remove start- 
er from tractor and test as instructed on page 
40- 1 0-7. 
If starter engages but does not crank engine: 

Check if ?TO is engaged with load on PTO 
attachment. 
Check for engine resistance such as seized 
piston, binding connecting rod, crankshaft 

0. Test Solenoid 
Connect battery directly to solenoid page 
40-10-7. If solenoid energizes, test neutral-start 
safety switches. If solenoid fails to energize, re- 
place solenoid. 

E. Test Neutral-Start Safety Switches 
Test Transmission Neutral-Start Safety Switch 

Attach test light to the terminals, page 
40-10-6. Place the shift lever in neutral posi- 
tion, 
If test light lights, test neutral-start PTO safety 
switch. 
If test light does not light, adjust switch as ex- 
plained on page 40-10-6. If test light does not 
light after adjustment, replace switch. 

Test PTO Neutral-Start Safety Switch 
Attach test light to terminals on switch page 
40-10-6. Place PTO lever in disengaged posi- 
tian. 
If test Eight lights, test ignition switch. 
If test light does not light, adjust switch as ex- 
plained on page 40-10-6. If test Eight does not 
light after adjustment, replace switch. 

bearings, or bushings. If engine and PTO F- Test Switch 
turn freely, remove starter and check it for: Check for continuity between terminals with the 

Dirty or gummed armature. switch placed in each of three positions as ex- 
Shorted or grounded armature, page plained on page 40-10-6. 
40-10-7. 
Misaligned start motor. 
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Testing Battery 

Checking Battery Specific Gravity 

Fjg. 5Checking 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 (checking battery 
voltage). To obtain a true test, the battery should be 
at least 75 percent charged. This can be determined 
by taking a hydrometer reading, Fig. 5. 

The following table illustrates 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 (26.5"C) with initial full-charge specific gravity 
at 1.260 to 1.280. 

Specific Gravity Capacity 

1.260 to 1.280 1 00% 
1.230 to 1.250 75% 
1.200 to 1.220 50% 
1.170 to 1.190 25% 
1.140 to 1.160 Very little useful 

capacity 
1.110 to 1.130 Discharged 

Electricat System 40 
Cranking System 1 0-5 

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 
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 w h ~ c h  
could call for replacement of the battery. 

There are two methods of testing battery capacity. 
Battery electrolyte temperature should be at or near 
80°F (26.5"C) for these tests. 

Before making either of the two following tests, first 
check electrolyte level in battery. Add water if neces- 
sary. 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 equipment 
manufacturer, when using high-rate discharge equip- 
ment. 

The first method of testing should be to crank the 
engine for 15 seconds with the starting motor then 
measure the battery voltage. If voltage is less than 
9.6 volts at the end of 15 seconds cranking, replace 
battery. 

As a second method, use high-rate discharge test 
equipment. Discharge the battery by means of a 
heavy-duty carbon pile at a rate 3 times the ampere- 
hour capacity. Follow equipment manufacturer's rec- 
ommendations for testing. 

If after 15 seconds the battery voltage is less than 
9.0 volts, the battery faits 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. 
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Testing Ignition Switch Neutral-start safety switch failure usually requires 
only adjustment to correct. If the solenoid will not ac- 
tivate when the PTO lever is in the disengaged posi- 
tion and the shift lever is in neutral, check for proper 
switch adjustment. 

Fig. 6- Test Egnition Switch L 
Fig. 7- Test PTO Neuirai-Start Safety Swrtch 

Remove battery to provide access. Remove cou- 
pler from ignition switch to expose terminals. The ig- 
nition switch can be tested with a test fight. Check for 
continuity between terminals with switch placed in 
each of three positions. See Fig. 6, and chart below 
for current flow diagram. If switch is defective it must 
be replaced. 

Testing Neutral-Start Safety 
Switches 

The cranking system has two neutral-start safety 
switches. Both of these switches must be closed to 
allow current flow to the starter solenoid. One switch is 
located on a mounting plate under the fender-deck and 
is activated by the shift lever follower. The other switch 
is mounted inside the pedestal under the dash and is 
operated by the PTO lever arm. 

Fig. 8- Test Transmrssion ~Veutral-Star! Safety Swrtch 
(Fender-Deck Removed for Clarity) 

To test the safety switches, connect a test light to 
the switch leads as shown in Figs. 7 and 8. If test 
light does not glow, check adjustments. To adjust the 
PTO neutral-start safety switch, Fig. 7, loosen the 
mounting screws and adjust until switch closes with 
the PTO in the disengaged position. If test light fails 
to light, replace switch. To adjust the transmission 
neutral-start safety switch, Fig. 8, loosen the mount- 
ing screws and adlust until the switch closes with the 
shift lever in neutral position. If test light fails to light, 
replace switch, 

IMPORTANT: To prevent premature failure or 
damage to switch, be careful not to bottom 
plunger under switch roller when adjusting 
switch. 
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Testing Solenoid 

H-ruslrlve Battery C-Test Light 
Terminal D-Solenoid Bas 

B-lgnition Switch E-Negative Ban 
Terminal Terminal 

Fig. 90-Testing Solenoid 

To test the solenoid, connect jumper wires from 
the negative battery post (E) to the solenoid base 
ID), and from the positive battery post (A) to the igni- 
tion switch terminal (B) at the solenoid. Connect a 
test light (C) between the two large terminals on the 
solenoid, Fig. 9. The light should light when the sole- 
noid is activated. 

NOTE: On tractors equipped with either hydraulic 
or electric lift, it may be necessary to remove the left- 
hand side panel, loosen left-hand pedestal side, and 
lay it back to gain access fo the solenoid. 

Testing Starter 

If the starter fails to crank properly when the en- 
gine 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. (See 
page 40-10-10 for removal and repair of starter.) 

With t ?r removed from the engine, check 
the arm: freedom of operation by turning the 
shaft. Ti! ar worn bushings, or a bent or worn 
armature shatt may cause the shaft to turn hard. Dis- 
assemble the starter for further testing. 

Testing Armature 

If inspection does not reveal the cause of failure, 
test the armature for opens, shorts, and grounds as 
follows: 

Litho in U.S.A. 

Fig. i 0- Testing Armature for Shorts 

1. SHORTS - A burned commutator bar indicates 
a shorted armature. Short circuits are located by ro- 
tating the armature on a growler with a steel strip 
(hacksaw blade} held on the armature, Fig. 70. The 
steel str~p will vibrate on the area of the short circuit. 

I I 
I 

X 4402 

Fig. 1 1 -  Testing for Grounds 

2.  GROUNDS - Grounds in the armature can be 
detected with a test lamp and probes, Fig. 11. If the 
lamp lights when one test probe is placed on the 
commutator and the other probe on the armature 
core or shaft, the armature is grounded. 

3. OPENS - Inspect for loose connecttons at the 
point where the armature windings are attached to 
the commutator bars. Poor connectFons cause arcing 
and burning of the commutator. Resolder any poor 
connections and turn armature commutator in a lathe 
to provide a good surface for brushes. 

If tests reveal any of the above-listed conditions 
other than a repairable open circuit, replace the ar- 
mature. 
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REPAIR 

Battery CAUTION: After the battery is activated, A hydrogen and oxygen gases in the battery 
Removing Battery are very explosive. Therefore, it is necessary to 

Loosen bolts through terminal clamps. Use a ter- keep open flames and sparks away from battery. 

minal puller to remove damps. If terminal puller is 
not available, spread clamps before prying them off n 
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 should include the following 
items: 

1. Clean battery. 

2. lnspect cables including ground connections. 

3. Clean terminals. 

4. Inspect hold-downs. 

5. Inspect case for leaks. 

6. Make hydrometer test. 

7. Add water if necessary. Use caution to protect 
tractor from electrolyte damage. 

8. Recharge battery if less than 75 percent 
charged. 

Activating New Battery 

When activating a new battery, remove battery 
from tractor before filling it 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. If electrolyte is 
still below the ring in the filler neck (A), add enough 
electrolyte to fill battery to the bottom of the ring. See 
Fig. 12. 

M167&0?# 

A-Filler Neck B-Battery Plates 

Fig. 12-Proper Levet of Ebcfrolyte in Battery Cells 

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. 

Proper level is normally to the bottom of the ring in 
the filler neck (A) so that the tops of the battery 
plates (B) are covered, Fig. 12. Do not overfill. 

Add only distilled water to the battery. If not avail- 
able, be sure to use clean, soft water, Avoid water 
with a high mineral content. 

Never add acid to the battery unless electrolyte 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 be- 
fore adding water to the battery. This will assure a 
true reading. If level is too low to check specific grav- 
ity, add water and operate system for a few minutes 
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. 

Litho in U.S.A. 
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Installing Battery 

A-Battery Hold-Down C-Negative Battery 
6-Positive Battery Terminal 

Terminal &Rubber Boot 

Fig. 13-lnslalling Ba!tery 

Clean and dry battery exterior. Position battery and 
install battery hold-down (A), Fig. 13. 

Never hammer terminal clamps onto battery posts 
when connecting battery cables. To do so could re- 
sult in damage to the battery. 

Attach positive cable to positive (+) battery terrni- 
nal (B). 

Attach ground cable to negative (- )  battery termi- 
nal (C). Coat both terminals with petroleum jelly. 

IMPORTANT: Slide rubber boot (D) over posi- 
tive battery terminal (B) until terminal and clamp 
are completely covered. 

Be sure top and bottom vent holes in each cell cap 
are open. 

Elecfrical System 40 
Cranking System 10-9 

Cleaning Battery 

Corrosion around the battery terminals is normal. 
However, an accumulation of corrosion over a long 
period can shorten the life of the battery. It is there- 
fore important to keep battery terminals as clean as 
possible. 

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 so- 
lution to enter battery cells. 

Wash entire battery case, battery base and hold- 
down strap with clear water. 

NOTE: Damage to the alternator-sfatox or rectifier- 
regulator can occur if battery polarity is reversed, if 
the battery is fast charged, or i f welding is done on 
the tractor. Always connect positive cable to positive 
post, negative cable to negative post. Disconnect the 
connecfur from the regulator before charging, jump- 
ing or welding. 

Litho in U.S.A. 
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Starter 

20 
/ 

I-Lock Washer 
2-Nut 
3-Washer 
4-lnsu~ating Washer 
%Housing 
6-Thru Bolt 
7-Armature 
I-Stop Nut 
9-Gear Stop Spacer 

1 @--Anti-Drift Spring 
IT-Drive Assembly 
12-Drive End Cap 
13-Thrust Washer 
14-Dust Cover 
75-Insulating Bushing 
16-Brust and Spring Kit 
17-Machine Screw 
18-Bolt 
19-Brush Molder 
20-Commutator End Cap 
21-Dust Cover Spacer 

Fig. 74-Exploded View of Starter 

Removing Starter 

NOTE: Engage PTO /ever for access to cap screws 
fhaf secure starter to engine block. 

Remove left-hand side panel and left-hand pedes- 
tal s~de to provide access to starter. 

Remove starter cable and two cap screws securing 
starter to engine block. 

Disassembling Starter 

Remove dust cover (F) from end of starter drive, 
Fig. 15. Hold drive gear (A) and remove 3/8-inch 
stop nut (E). Remove drive parts from armature 
shaft. 

A-Drive Gear 0-Dust Cover Spacer 
B-Gear Stop Spacer E-Stop Nut 
C-Anti-Drift Spring F-Dust Cover 

Fig. 15- Disassembling Starter Drive 

Litho in U.S.A. 



Tractors, 200 Series 
SM-2 105 (Oct- 76) 

Electrical System 40 
. Cranking System 10-11 

A-Drive End Cap G T h r u  Bolts 
&Commutator End Cap 

A-Input Brushes D-Input Terminal 
&Ground Brushes E-Non-Insulated Brush 
C-Insulated Brush Holders Holders 

Fig. 16-Disassembling Starter 
Fig. 1 7- Replacing Brushes 

Remove the two thru bolts (C) which hold the end 
caps (A and B) to starter housing, Fig. 16. 

Remove commutator end cap (B) carefully, Fig. 16, 
to avoid losing brush springs which may pop out 
when end cap is removed. 

Inspection 

Clean and inspect starter drive components for ex- 
cessive wear. Replace parts as necessary. 

See "Testing Starter" on page 40-10-7 

Inspect bearing in mounting bracket and end cap. 
Also inspect armature shaft. If armature shaft has ex- 
cessive play in bearings, replace end caps. It may be 
necessary to replace armature if bear~ng surfaces 
are worn badly. Excessive bearing play will allow ar- 
mature to rub against fields. 

Clean and inspect commutator. If surfaces are 
badly grooved, true up on a lathe and undercut mica. 
Brushes must make good contact with commutator. 

Replace brushes whenever they show any amount 
of wear. To replace input brush assembly (A), re- 
move nuts and washers from input terminal (D) and 
pull the brushes out through the inside of cap. When 
assernbl~ng, place the input brushes (A) into the in- 
sulated brush holders (C), Fig. 17. 

The leads from the ground brushes (B) are at- 
tached to the metal screws which secure the insulat- 
ed brush holders (C) to the end cap, Fig. 17. Place 
the ground brushes (B) in the non-insulated brush 
holders (E). 

Assembling Starter 

A-End Cap B-Brushes CRetalning Clips 

Fig. 18-Installing Brushes 

Preparing the starter end cap (A), Fig. 18, is the 
first step of starter assembly. 

Litho in U.S.A. 
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Assembling Starter-Continued 

Place brush springs into brush holders. Then, in 
succession, place each brush in its respective holder 
with the beveled side up. 

Compress brush spring and place a U-shaped re- 
taining clip (C) made of banding steel onto each 
brush, Fig. 18. 

Wipe commuZator clean with a dry cloth and lubri- 
cate armature shaft with a small amount of light 
grease. 

Place armature into end cap (A), Fig. 18, and re- 
move U-shaped brush retaining clips. 

Y l L l J i l  - A 

M 

A-Starter Housing &Armature 
&Index Marks f-Thrust Washer 
C-Commutator End Cap 

Fig. 1 &Aligning Index Marks 

Place starter housing (A) over armature (D) while 
exerting down pressure on the armature, Fig. 19. 
This prevents brush springs from pushing armature 
up and away from end cap (C). If this occurs, reload 
brushes into end cap and reassemble. 

Align housing (A) wrth end cap (C) using the index 
marks (B) on cap and housing as a guide, Fig. 19. 

Place thrust washer (E) onto armature shaft, Fig. 
19. Lubricate drive end cap bearing with light grease. 

A-Drive End Cap B-Thru aulrs 

Fig. PO-AssembEing Drive End Cap 

Install drive end cap (A), Fig. 20 onto armature. 

NOTE: The starter housing has a mark and an in- 
dentation on the inside which must fit info Phe two in- 
dentures on the drive end cap. 

Insert thru bolls (B), Fig. 20, and tighten to 20 to 
25 in-lbs (0.2597 to 0.3246 Nm) torque. 

A-Drive Gear D-Dust Cover Spacer 
.B-Gear Stop Spacer E-Stop Nut 
C-Anti-Drift Spring F-Dust Cover 

Fig. 2 1 -Assembling Starter Drive 

Lubricate armature shaft splines with a light coat of 
oil. Install drive assembly components as shown, Fig. 
21. Tighten stop nut (E) to 45 to 50 in-lbs (0.5843 ta 
0.6492 Nm) torque. 

lnstall starter on engine. 

Litho in U.S. A. 
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Group 15 
IGNITION SYSTEM 

PRINCIPLE OF OPERATION 

A-Spark Plug &-Seat Safety Switch E-Battery 
B-PTO Safety Switch (70,001- 1 F-Coil 

Mgni t ion Switch 

G--Condenser 
H-Breaker Points 
I -Cam 

Figure 1 -Ignition System Components 

All 200 Series Tractors have a battery coil ignition When the points are opened, the primary circuit is 
system. broken and the magnetic field within the coil collapses. 

When the ignition switch is closed, current will flow 
from the battery (E) to the coil (F) only if (either or both) 
the PTO safety switch (B) is closed (closed with P fO 
disengaged) or the seat switch (C) (70,001- ) is 
closed (closed when seated on tractor). Current flows 
through the primary windings of the coil (F) through the 
braker points (H) when closed, then to ground. 

At the point when the piston is near top-dead-center 
on the compression stroke, the breaker points (H) are 
opened by the cam (1). 

With the collapse of the primary field, the magnetic 
lines of force cut across the secondary coil windings 
and a high-voltage is induced. The high-voltage de- 
veloped in the secondary windings cause the current to 
jump across the spark plug (A) electrode gap, produc- 
ing a spark. 

The residual current in the primary winding is ab- 
sorbed by the condenser (G). This eliminates arcing at 
the points and aids in producing a stronger spark at the 
spark plug. 
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Ignition Switch 

The ignition switch in the battery coil ignition sys- 
tem routes the electrical current from the battery to 
the coil 'in both "START" and "RUN" positions. Since 
electrical 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 igni- 
tion function. 

Spark Plug 

Fig. 2-Spark Plug 

A spark plug, Fig. 2, consists mainly of two elec- 
trodes 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 insu- 
lated 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 electrode. The spark, inside the cylinder, 
ignites the fuel-air mixture and starts the combustion 
process in the combustion chamber of the cylinder. 

Breaker Points - 

Fig. 3-Brea ker Points 

Engine operation is greatly affected by ignition tim- 
ing and condition of the breaker points, 

Ignition timing is affected by breaker point gap. In- 
creasing the gap advances timing: decreasing the 
gap retards timing. Breaker point gap can vary from 
0.018 to 0.022 in. (0.4572 to 0.5588 mm). 

The points are opened by the breaker rod operat- 
ed by a lobe an the camshaft. Unless the points are 
adjusted to specifications, weak, early or late spark- 
Ing occurs. To achieve correct timing, see "Timing 
Engine" page 40- 1 5-7. 

Replace badly burned or pitted breaker points. It 
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 ate left between 
surf aces. 

The gap spacing between electrodes is critical for 
efficient engine operation. Correct spark plug gap af- 
fects the entire range of performance of the engine; 
starting, idling, accelerating, power, and top speed. 

Litho in U.S.A. 
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Condenser 

A-Spring E--Construction Section 
B-Gasket F-Fail 
C-Hermetieall y Sealed G-lnsulatioh 
WPressure Contact H-Foil 

Fig. 4-CutawAy View of Condenser 

When the magnetic field in the coil collapses, volt- 
age much higher thari the original voltage is induced 
into the primary windiflg. 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. 

EIecfrical System 40 
Ignition System 1 5-3 

Coil 

A-Sealing Nipple E-Secondary Winding 
B-High-Tension Terminal F-Primary Winding 
&--Coil Cap G-Iron Core 
D-Primary Termlnal H-Lamlnatlon 

J-Porcelain Insulator 

Fig. 5-Cutaway View of Coil 

The ignition coil is a pulse transformer that steps 
up low voltage from the battery to the high-voltage 
necessary to ignite the fuel-air mixture at the spark 
plug gap. 

The coil contains three basic parts: A primary 
winding consisting of a few hundred turns of relative- 
ly heavy wire, a secondary winding consisting of 
many thousand turns of very fine wire, and laminated 
soft iron which serves to concentrate the magnetic 
field. These three units are placed in the coil case 
and immersed in oil. The coil cap with its necessary 
attachments to the windings completes the entire 
coil. 

When the primary circuit is energized (breaker 
points closed), a magnetic field is built up around 
both the primary and secondary coils. When the pri- 
mary circuit is de-energized (breaker points open), 
the magnetic field collapses about the coils inducing 
a voltage within both of the coils. The voltage devel- 
oped within the primary coil is absorbed and dissipat- 
ed by the condenser. The voltage developed within 
the secondary coil (possible 25,000 volts or more) is 
distributed to the spark plug for igniting the fuel-air 
mixture within the cylinder. 

Litho in U.S.A. 
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B. Test Spark Plug-Continued PTO Safety Switch 

Fig. &Checking Spark at Plug 

A weak spark or no spark indicates ignition system 
difficulties. Test further to isolate problem. 

A sharp, snapping spark indicates coil, breaker 
points, and condenser are in good condition. 

Every I00 hours, remove, inspect, and regap spark 
plugs to 0.025-inch (0.6350 mm) on 200 Tractors and 
0.035-inch (0.8890 mm) on 21 0,212 and 21 4 Tractors. 
Bend only the outer electrode when setting gap. 

Do not sandblast, wire brush, scrape, or otherwise 
service a plug in poor condition. Install a new plug. 

Use a spark plug wrench to remove and replace 
plug. Tighten plug to 27 ft-lbs (26.6 Nm) torque. 

Good operating conditions are indicated if plug has a 
light coating of gray or tan deposit. A dead white, 
blistered coating could indicate overheating. 

A black (carbon) coating may indicate an over-rich 
fuel mixture caused by a clogged air cleaner or im- 
proper carburetor adjustment. 

C. Test Safety Switches 

Test safety switches with a test light and check for 
continuity between terminals. 

I IMPORTANT: Be sure test light leads do not 
touch each other to ensure proper testing. 

Fig. 7-Tesljng PTO Safety Switches 

Attach test light leads to terminals of top PTO safety 
switch. Engage and disengage PTO. Light should glow 
with PTO disengaged. Light should go out when PTO 
is engaged. If the test light does not glow with PTO 
disengaged, check switch adjustment. To adjust, loos- 
en mounting screws and adjust until switch closes with 
the PTO disengaged. If switch is adjusted correctly and 
test light fails to light, replace the switch. 

Seat Safety Switch 

Fig. &Testing Seat Safely Switch 

To test seat switch, disconnect coupler at seat 
switch. Attach leads of test light to coupler terminals at 
the switch. The test light should glow when pressure is 
applied to seat cushion and go out when cushion is 
released. If switch does not operate correctly, replace 
switch. 

Litho in U.S.A. 
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Test Ignition Switch 

Fig. 9-Testing Ignition Switch 

Remove battery to provide access. Remove coupler 
from ignition switch to expose terminals. 

The ignition switch can be tested with a test light. 
Check for continuity between terminals with switch 
placed in each of three positions. See Fig. 9 and chart 
below for correct current flow diagram. If switch is 
defective, it must be replaced. 

NOTE: Prior to removing any switch, be sure cur- 
rent is reaching the switch. 

POSITION -- 
1 - OFF 

2 - RUN 

3 - START 

E. Adjust Breaker Points 

CAUTION: Disconnect spark plug cable 
to prevent engine starting accidentally. 

CLOSED 

--- 
B, C, Dq E 

A,  B, Dl E 

A-Feeler Gauge &Locking Screw C-V-Slot 

OPEN 

A,  B, C ,  D, E 

A 

C 

Fig. 10-Adjusiing Breaker Points 

Remove ignition point cover and rotate engine fly- 
wheel until points are at their widest apening. 

Check point gap with a 0.020 inch feeler gauge 
(A). If adjustment is required, loosen locking screw 
(B) and move screwdrive lot (C) until points 
are properly set. After tic locking screw (B), 
recheck point gap. 

Engine operation is greatly affected by breaker 
point condition and adjustment. If points are burned 
or badly oxidized, little or no current will pass. As a 
result, the engine may not operate at all or may miss 
particularly at full throttle. 
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Replace Breaker Points 

A-Breaker Point 6-Push Rod 
Attaching Screws 

Fig. i I-Replacing Breaker Painis and Condenser 

To replace points, remove point cover; then remove 
attaching screws (A), Fig. 11. 

Check condition of breaker point push rod (B). An 
excessively tight push rod can hang-up and cause 
ignition failure, particularly with a hot engi ine. 

?ing cert 
. . 

Install new points. Replace cover, b~ ain 
rubber grommet and cover gasket are in position and in 
good condition. 

Time Engine 

The engine is equipped with a timing sight hole in 
the blower housing. 

A--Spark Point &Top Dead Center 

Fig. 12-Timing Marks and Indicator 

Two timing marks are stamped on the flywheel, Fig. 
12. The "T" mark (B) indicates top dead center (TDC), 
while the "S" mark (A) indicates the spark point, which 
is 20 degrees before TDC. 

Electrical Sysfern 40 
Ignition System 15-7 

Static Timing Method 

A-Flashlight Tester C-Ground 
&Lead Screw 0-Lead 

Fig. 13-Sta fic Timing 

Connect an ohmmeter or flashlight tester (A) to 
breaker point lead screw (8) and to ground (C), Fig. 13. 
Breaker point lead (D) must be disconnected from 
points. 

Rotate engine normally until test light goes out, 
indicating points are just starting to open. At this time, 
the "S" mark on flywheel should be In alignment with 
the mark an the flywheel housing as shown in Fig. 12. If 
necessary, adjust gap slightly to obtain this condition. 

Two methods are used for timing - the static and 
timing light methods. 

Litho in U.S.A. 
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Time Engine--Continued 

Timing Light Method 

Several different types of timinq lights are available. 
Follow manufacturer's ins , fox type used. The 
following timing procedu se used with most 
timing lights. 

re can I 

Remove high-tension lead at spark plug. Install 
adapter, Fig. 6, page 40-15-5, and reconnect spark 
plug lead. 

Connect one timing light lead to this adapter. Con- 
nect second timing light lead to positive side of battery. 
See timing light instructions for battery size, wiring, etc. 
Connect third timing light lead to ground. 

A-Sight Hole B-Timing Light 

Fig. 14-Timing With Light 

Rotate engine by hand until "S" mark is visible 
through sight hole (A), Fig. 14. Chalk "S" line for easy 
reading. 

Run engine at 1200 to '1800 rpm. Aim timing light 
(B), Fig. 14, into sight hole (A). The lrght should flash 
just as "ST' mark is in alignment with mark on flywheel 
housing inside sight hole as shown, Fig. 12, page 
40-1 5-7. 

If timing is off, adjust breaker point gap slightly to 
correct. 
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F. Test Condenser 

+ 

CONDENSER 
CAPACITY 
TOO HIGH TOO LOW M 1 6 7 6 1 I i  

I-Mova ble Contact &Stationary Contact 

Fig. 15-Breaker Point Build-Up 

If badly burned breaker points occur frequently, the 
condenser should be suspected. If condenser capacity 
is too small, metal will transfer from the stationary 
contact (B) to the movable contact (A) as illustrated In 
the left-hand half of Fig. 15. If capacity is too large, the 
metal will build up on stationary contact (B), right-hand 
half of Fig. 15. 

Condensers can be tested off the tractor on test 
units such as the one shown in Fig. 16. Follow manu- 
facturer's recommendations to make the following 
condenser tests: 

1. Capacity 
2. Leakage 
3. Short 
4. Series resistance 

:!? 4:7 6'2!ij 

, ,,. , d-Teslmng Condenser Capacity 

If inspection or tests disclose a defective condenser, 
replace condenser. Install a new condenser whenever 
condition of points indicate need. 

Electrical System 40 
Iqnition System 15-9 

G .  Test Coil 

Fig. 1 7- Testing Coil Power 

The ignition coil is either satisfactory or 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, Fig. 
17 to test coil. 

,Follow manufacturer" recommendations to test the 
following: 

I. Coil power test 
2. Coil high-speed test 
3. Coil surface insulation test 
4. Coil continuity test 
5. Coil ground test 

Testing Coil for Grounded Windings 

A-Lamp Llghts = Gmunded Winding 
B-Lamp Does Not light = Open Windlng 

Fig. 18-Testing Coil tor Grounded or Open Windings 

To test the windings, use a test lamp and probes, 
Fig. 18. 
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Spark Plug Gap 
K181QS Engine. . . . . . . . .  .0.025 in. (0.6350 mm) 
K241AQS, K301AQS and K321AQS 

Engines . . . . . . . . . . . . .  .0.035 in. (0.8890 mm) 

Breaker Point Gap . . . . . . . . . . . .  .0.018 to 0.022 in. 
(0.4572 to 0.5588 mm) 

Coil Resistance 
Primary Windings . . . . . . . . . . . . . . . .  .2 to 3 ohms 

. . . . .  Secondary Windings. 8,000 to 10,000 ohms 

Condenser 
Capacity-Microfarads. . . . . . . . . .  0.1 8 to 0.23 rnfds 

Utho in U. S.A. 
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Group 20 
CHARGING SYSTEM 

PRINCIPLE OF OPERATION 

A-Key Swltch 
B-Ammeter 
C-Circuit Breaker 

D-Solenoid 
E-Battery 
F-Magnetic Flywheel Ring 

G-Alternator-Stator 
H-AC Leads 
I -B+ Lesd 
J -Rectltier-Regulator 

Fig. I-Charging System Components 

Alternator windinqs. This alternating current is routed to the 
rectifier-regulator where i f  is converted to direct cur- 

A 15-amp alternator supplies electrical energy to rent (DCj. Direct current conversion is required be- 
charge the 12-volt baner~m The in turn* fur- cause the polarity of the battery will not accept 
nishes energy for cranking, ignition and accessories. a,ternating current. 

The alternator features (1) a magnetic ring (F), 
permanently affixed to the inside rim of the flywheel, The rectifier-regulator also controls the rate of 
an alternator-stator assembly (GI bolted to the en- charge to the battery, depending on battery require- 
gine bearing plate, and a rectifier-regulator (J) con- ments. 
nected to it and mounted to the engine. 

With this system, the battery and alternator work 
The magnetic ring (F) On the is made of a hand-in-hand to supply the needs of the engine and brittle ceramic material. Care should be used when 

handling the flywheel to prevent damage to the mag- accessories+ach one being dependent upon the 
other. 

nets. 

The magnetic ring rotates around the stator, 
generating an alternating current in the stator 

Litho in U.S.A. 
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Rectif ier-Regulator This change is accomplished through the use of 
solid state electronic devices which are arranged to 
form a half-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 finned on the back side to provide 
greater cooling. 

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. 

Fig. 2- Rectifier-Flegr~lator 

The alternating current produced in the alternator 
is changed to direct current in the rectifier-regulator, 
Fig. 2. Direct current is necessary for charging the 
battery. 

DIAGNOSING AND TESTING 

Litho in U.S.A. 

PROBLEM 

1. Battery remains low or discharged. 

2. Battery uses too much water or battery is spewing 
electrolyte. 

3. No DC output from rectifier-regulator. 

4. Unsteady or low alternator output. 

5. No AC output from alternator. 

TEST SEQUENCE -- 
A. Test battery and check all connections. 
B. Test rectifier-regulator. 
C. Test alternator stator. 
D. Check circuit breaker. 

A. Test battery and check all connections. 
B. Test rectifier-regulator. 

A. Check all connections. 
B. Test rectifier-regulator. 
C. Test alternator stator. 
D. Check circuit breaker. 

A. Check all connections. 
C. Test atternator stator. 

A. Check all connections. 
C. Test alternator stator. 
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Charging System Tests 

A. Test battery and check all connections 

See page 40-10-5 for battery tests. 

P O O R  O R  L O O S E  C ~ ~ R O D E D  
C O N N E C T I O N S  C O N N E C T I O N S  

& A M  A G E D  
WIRES 

Fig. 3-Poor Connections 

A visual inspection will often reveal much useful in- 
formation about the charging system. Poor connec- 
tions between the regulator and battery, or poor 
ground connections between the battery to engine 
and engine-to-frame, will cause unwanted resistance. 

Unwanted resistance in the circuit results in un- 
wanted voltage losses. An excessive voltage loss in 
the charging circuit tends to keep the battery in an 
undercharged condition. 

B. Test Rectifier-Regulator 

To test the rectiher-regulator (G) Fig. 4, connect 
the voltmeter leads (B) from a DC volt-ammeter (F) 
across the battery terminals. At the same time con- 
nect an ammeter lead (E) between the B t  lead (D) 
from the rectifier-regulator (G) and the positive bat- 
tery terminal (A), Fig. 4. 

NOTE: The battery must be in a partially dis- 
charged condition. 

A-Positive Battery D-B r Lead 
Terminal E-Ammeter Lead 

B-Voltmeter Leads F-Volt- Ammeter 
C-Negative Battery (Dual Meter) 

Terminal G-Rectifier-Regulator 

Fig. 4- Testing Rectifier- Regulator 

Run the engine at full throttle (3500 rpm). 
The volt-ammeter (F) should show approximately a 

15 amp output until the battery reaches a charge of 
13.8 to 14.7 volts. At this time amp output should be- 
gin to drop off. 

If amp output does not drop off and battery voltage 
goes beyond 15 volts, the rectifier-regulator is defec- 
tive, because it 1s allowing an overcharge. 

If, however, the ammeter reading indicates a 15 
amp output, but the battery voltage will not come up 
to 13.8 volts, the battery or connections are defec- 
tive. 

If the ammeter reading indicates less than 15 amp 
output before the battery reaches 13.8 volts, either 
the rectifier-regulator or the alternator-stator is defec- 
tive. Test the alternator-stator to determine if either 
or both are defective. 

Litho in U.S.A. 
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C. Test the Alternator-Stator REPAIR 

ler 8- 

Fig 

-Rectifier 

. 5- Testing 

-Regulator C--AC Voltmeter 

I Alternator Stator 

To test the alternator-stator, unplug the coupler (A) 
at the rectifier-regulator (B). Connect an AC voltme- 
ter (C) across the AC terminals in the coupler as 
shown in Fig. 5. 

Run the engine at full throttle. Voltage reading 
should be at least 28 volts. If less than 28 volts, al- 
ternator-stator is defective. 

D. Test Circuit Breaker 

Fig. 7-Removing Alternator-Stator 

If AC voltage test proved alternator-stator defec- 
tive, replace it as follows: 

Remove blower housing and flywheel. 

Disconnect stator wires (C)  from clip and 
3-terminal coupler, Fig. 7. Remove four screws (A) 
securing stator (B) to bearing plate and remove sta- 
tor. 

Reverse above procedure for installation. 

A-Ohmmeter B--Circuit Breaker 

Fig. 6- Testing Circuit Breaker 

To test for a defective circuit breaker (E), use an 
ohmmeter (A), Fig. 6. If an ohmmeter is used, a 
good circuit breaker will show zero resistance. 

Replacing Alternator-Stator 

Litho in U.S.A. 
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DESCRIPTION 

EIecfrical System 40 
Lights 25-1 

Group 25 
LIGHTS 

To remove headlights, turn socket I/&-turn to the 
left, then remove bulb from socket by pushing down 
on the bulb and turning it 1/4-turn to the left. 

Fig. 3- Removing Taillighl 

To remove the taillights, turn socket 1/4 turn to- 
ward the right, then pull bulb straight out of socket. 

A-Headlights C--Key Switch E-Light Switch 
B-Taillights &Battery 

Fig. 1 -Lights and Wiring 

All 200 Series Tractors are equipped with headlights 
as standard equipment. There are three headlights 
with a single lense mounted onto the hood. Some 
tractors are equipped with taillights mounted at the rear 
of the fender-deck. Bulbs can be replaced quickly and 
easily without removing the lenses. 

Fig. 2-Removing Headlight Bulb 

Lirho in U.S.A. 

DIAGNOSING MALFUNCTIONS 

PROBLEM CAUSE 

Dim Lights. High resistance in circuit or 
poor ground on lights. 

Low battery charge. 

Defective light switch or 
starter switch. 

Lights Burn Out Excessive voltage due to 
Prematurely faulty regulator or ground 

wire on alternator. 

Wrong type bulb being 
used. 

Lights fail to Defective socket or bulb. 
work. 

Broken wire or disconnect- 
ed coupler. 

Corroded connections. 

Switch failure. 
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TESTING 

Visual Inspection 
$ a *  a 

" <  
* Is 

$ A 

Fig. $-Light Bulbs 

Make a visual inspection of connections, wiring 
harness, sockets and bulbs. 

A good bulb will be clear, while a burned bulb may 
be dark. Bulb is defective if the filament wire is bre- 
ken. 

Wiring Harness 

There are three typical ways a wiring harness may 
fail: An open (break), ground or a short. An ohmme- 
ter can be used to check for these conditions. The 
chart below tells you how to test for these failures. 

A. Test for Open An ohmmeter will show an 
(Broken Wire) infinite resistance when 

connected to the ends of 
the harness, and an infi- 
nite resistance from the 
harness to ground or adja- 
cent wires. 

B. Test for Ground An ohmmeter will show 
(Bare Wire Touch- zero resistance from wire 
ing Frame to ground. It may or may 
or Ground) not show resistance to the 

ends of the wiring har- 
ness. Look for a blown 
fuse or tripped circuit 
breaker. 

C. Test for Short To check fpr a short, at- 
(Rubbing of Two tach an ohmmeter to the 
Bare Wires) ends of different wires in 

the wiring harness. If the 
wires are rubbing, the 
ohmmeter will show zero 
resistance. When checked 
w i t h  a vo l tme te r  b o t h  
wires will show voltage. 

Citho in U.S.A. 

A-Ohmmeter B-Ends of Wiring Harness 

Fig. 5-Testing Resistance in Headlrght 
Circuit wrth Ohmmeter 

To check for an open in the headlight wiring har- 
ness, attach an ohmmeter (A} to each end of the wir- 
ing harness (B). Zero resistance indicates a closed 
circuit. 

Switches 

A-Test Light &Switch C 4 w i t c h  TermEnals 

Fig. 6-Testing Light Swrtch 

To test the light switch (B), Fig. 6, connect a test 
light (A) to the switch terminals (C). 

With the switch (B) in the "ON" position, the test 
light (A) will glow. With the switch (B) in the "OFF" 
position, the test light (A) should go out. 

To test the ignition switch, see page 40-15-5. 
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Group 30 
ELECTRIC LIFT 

PRINCIPLE OF OPERATION 

A-Lift Lever 
B-Lead to Battery 
&Lead to Ignition 
D x o n t r o l  Switches 

E -Pivot Shaft 
F-Cam 
G-Depth Control 
H-Lift Actuator 

I-Lift Motor 
J-Stop Spacer 
K-Solenoids 

Fig. 1 -Electric Lift Components 

The electrrc lift is available for all 200 Series Trac- the switch to one of the two solenoids (K) that control 
tors. the direction of current flow through the lift motor (I). 

Current from the ignition switch is directed to two The motor (I) will operate until the cam (F), linked 
control switches (D) attached to the lift lever quad- to the lift actuator (H) returns to a neutral position at 
rant. As the lift lever (A) is moved, the switches ID) the control switches. 
are pivoted against a cam (F) linked to the lift actua- 
tor (H) which pivots on the same axis as the switch- 
es. As the switches are moved against the cam (F) 
one switch will close. The current then flows through 

Litho in U.S.A. 
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CIRCUITS 

O r a n g e  I 

W h i t e  

S W I T C H E S  I G N I T I O N  S W I T C H  

Fig. 2-Current F/ow 

I Orange 
I I 

T D 
S W I T C H E S  I G N I T I O N  S W I T C H  

Fig. 3-Current Flow 

I By changing the direction of current flow through the As the switch cfoses, a solenoid is activated. Current 
I lift motor, the lift may be ra~sed or lowered. is directed through one motor lead through the motor to 

The diagrams above show the two directions of 
the solenoid which is not activated an$ to ground. 

current flow through the lift motor. 
To lower the lift, push the lever forward. The 

switches are rotated against the cam in the opposite 
To raise the lift, pull the lift lever to the rear. The lift direction. This closes the other switch activating its 

lever quadrant attached to the switch arm rotates the solenoid. Current is directed through the lift motor in 
switches against the cam. One switch closes as it is the opposite direction and to ground, changing the 
rotated against the raised cam surface. direction the motor operates. 

Litho in U. S.A. 
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DIAGNOSING AND TESTING 

d . [ ~ i f t  does not operate. 1 

Check fuse 1 

L. 1 Lift operates intermittently- 1 

Fuse Blown 1 Fuse Not Blown 
- t 

( Motor thermo-overload switch trips. 1 
f 

Make Test A - Visually check 
wiring, connections and cornponents- 

Page 40-30-4 
(Check solenoids) 

I Working lift rapidly with heavy load.! + 

Make Test A - Visually check 
wiring, connections and components- 
Page 40-30-4 

T 

I Check lift stop adjustment-Page 40-30-61 * 
1 

I Check for binding lift linkage.[ 

t 
Remove and inspect lift motor-1 

I Check cam and or switch adjustment I 

Make Test B - Check voltage to 
solenoids-Page 40-30-4 

I Inspect lift motor or activator drive- 
Pages 40-30-9, 40-30-1 2 

Page 40-30-9 

, 

Make Test E - Check voltage to 

play on lift having welded cam 
and switch arms-Page 40-30-5 

t 

on lifts having welded cam and switch 
arms-Page 40-30-7 

Make Test G - Check switch spacing on lift 
having welded cam and switch arms-Paqe 40-30-5 

* 

Check cam and/or switch adjustrnent- 

Make Test 1 - Test motor- 
Paae 40-30-6 

t IMake Test C - Test Solenoid-Page 40-30-41 

I Lift will not hold load in raised position 
or lift oscillates between raising and lowering. 1 

Test D-Test lift actuator assembly- 
Page 40-30-4 

k 

!e page 

7 
Llnspect for binding linkage. 1 

: spring in activator- f ?.O~O-,* I 

* 

T 

I. I ~ i f t  operates only short distance.1 

I Check cam and/or switch adjustment I 
Ion lifts having welded cam and switch arms. 1 

*r 

kheck for binding lift linkage. I 

Litho in U.S.A. 
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DIAGNOSING AND TESTING-Continued 

ITCH 
HOTOR 

Fig. CElectric Lift Circuit Test Points 

Test A - Make a Visual Check Test D - Test Lift Actuator Assembly 

Red - 

Make a visual check of all wires and connections. IMPORTANT: Disconnect black lead from one of 
Check for loose or corroded connections, poor con- the solenoids at test point 6. 

C O N T R O L  C O U P L E R  TO 
S W I T C H E S  I G N I T I O N  SW 

tacts at grounds or damaged components. 

Ye1 1 ow - 
C O U P L E R  

Test B - Check Voltage to Lift System To test, connect a jumper lead from the red wire at 
test point 5 to test point 2 at the battery. Also connect a 

Check for voltage to the positive lead at test point 1, jumper lead from the yellow wire at tkst point 5 to the 
Fig. 4. negative battery post. The motor should operate the lift 

Test C - Test Solenoid 

Test solenoid by connecting test light between test 
points 1 and 3, Fig. 4. Remove the lead at the solenoid 
from the control switches at test point 4. Energize 
solenoid by connecting jumper lead from the positive 
battery post to test point 4, Fig. 4. 

If the test light does not light, either the solenoid is 
not grounded or it is defective. If defective, replace 
solenoid. 

NOTE: If the solenoid is defective, adjust lift siop 
after replacing solenoid, page 40-30-6. 

If the test light lights, test the two terminals of the 
solenoid at test points 5 and 6. 

To test, disconnect the jumper lead from the battery 
to test point 4. Then connect a test light between test 
points 5 and 6 on the solenoid being tested. The light 
should light. 

upward. 

Reverse the jumper leads, that is connect the 
jumper lead from the red wire to the negative battery 
post and the jumper lead from the yellow wire to test 
point 2 at the battery, Fig. 4. This should operate the lift 
downward. 

If the lift does not operate, 

Inspect the leads from the solenoids to the lift motor. 

Check the actuator linkage for binding or bent link- 
age. 

Remove and inspect the actuator assembly. 

L i t b  in U.S.A. 
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Test E - Test Switch Voltage 

To test switch voltage, connect a voltmeter between 
test point 7 and ground, Fig. 4. Turn the ignition switch 
to the "RUN" position. If voltage is observed, check 
further as follows: 

Remove lift panel (left-hand pedestal stde) from 
tractor. Inspect leads and connectors at switches. 

Test for defective switches, test H. 

Check cam adjustment on lifts having welded cam 
and switch arms, page 40-30-7 and 40-30-8. 

If no voltage is observed, inspect for a defective Iead 
to the key switch. Inspect the key switch, page 40-1 0- 
6. 

Test F - Check Cam Arm Side Play 
(For electric lift units having welded cam and 
switch arms only) 

6 2 7 5 3 5 H  

A-Cam Arm Side Play C-Switch Spacers 
W h i m  Washers D-Switches 

Fig. 5-Cam and Switches (Front View) 

Check cam arm side play (A), Fig. 5. If side play 
exceeds 1/16 ~nch (1.588 mm), add shim washers (B). 

Test G - Check Switch Spacing 
(For electric lift units with welded cam and switch 
arms only) 

Remove the lift panel (left-hand pedestal side) from 
pacers (C), Fig. 5. If there is 

I AM36200 spacer kit which 
tractor. C 
only one 
includes 

:aunt the 
spacer, 

twa spa1 

switch s 
install , 

zers. 

Test H - Test Switches 

A-Depth Control D--Switch Roller 
B-Test Light E-Cam 
C-Switch Terminals 

Fig. 6-Testing Control Switches 

Remove left-hand pedestal side as shown in Fig. 6. 
Move side panel depth control (A) until it is in lowest 
positjon, Fig. 6. 

Position the control lever half-way between full fox- 
ward and fully back. 

Connect test light (B) to the terminals (C) of one 
switch. Rotate the cam (E) against the switch roller (D) 
through the complete range of travel. 

The test light should light as the switch roller rides on 
the raised surface of thl /itch is not 
closing (light does not ligh ;ed surface 
of the cam, adlust the Swlitiries. 

If the switch closes and the test light does not light, 
replace the switch. 

If the switch sticks momentarily in the closed posi- 
tion, replace the switch. 

2 cam. I 
t) when c 
.:an!-.... 

It the SH 
In the rai: 

(For electric lift units having welded cam and 
switch arms) 

If the test light lights through only part of the rotation 
against the raised surface of the cam, adjust the cam, 
pages 40-30-7 and 40-30-8. 

Litho in U.S.A. 
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---a +Test Lift Motor 
" %  Q @' d. * -" ""' w 9 

" &* $$& 

" CrC %.<\ 
1 

a@ 

3 ?A&* < " "  % F 

, 9 2  " >.. >' P >*< 

'"1 7.28: 

A-Test Wires B- rive Motor Coupler 

To test drive motor, remove motor from tractor and 
attach wires (A) to each of the terminals on the drive 
motor coupler (B), Fig. 7, Attach one wire to the pos- 
itive battery post and the other wire to the negative 
battery post. The motor shaft should rotate. Reverse 
the wires on the battery and the motor should rotate 
in the on~osite direction. If the motor fails to rotate in 

- m ,  

either direction, replace it. 

ADJUSTMENTS 
Derrth Control Adjustment 

- - -  
A-console Depth Control 

Turn the deck depth control (6) counterclockwise 
as far as possible. This allows the console depth 
control (A) to be used to set attachment depth. 

To adjust the consate depth control (A), lower the 
attachment to the desired height, Turn the console 
deoth control (A) until the depth stop (B) touches the - r  

lift mechanism, Fig. 8. 

Stop Spacer Adjustment 

A-Stop Spacer 
5--Control Swltches 

&Cam 
E-Neutral Position on Cam 

C--Control Lever Link 

Fig. 9-Adjusting Stop Spacer 

Adjust the stop spacer (A) to prevent the solenoids 
from energizing after the lift actuator is fully extend- 
ed. 

To adjust, loosen spacer (A), pull the control lever 
back and allow the actuator motor to run until the lift 
actuator is fully extended. 

Push the control lever forward slowly until the 
switch (B) just activates and cam (0) returns to the 
neutral position (E) - both switches open at the cen- 
ter of the cam. Then, position the stop spacer (A) so 
it touches the control lever link (C), Fig. 9, and tight- 
en. 

B-Depth Stop 

Fig. &Adjusting Console Depth Control 

Litho in U.S.A. 
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Lift Lever Tension Adjustment Cam Adjustment 

Fig. 7 0-Adjusting Ltft Lever Tensron 

To adjust lift lever tension, tighten or loosen the 
lock nut inside the pedestal on the lever brake until A-Snap Ring &Lift Quadrant G-Arm 
desired tension is achieved, Fig. 10. B-pivot Shaft ~ - c e m  

%Cam Link F-Pivot 

Cam and Control Switch Adjustment Frg. 12-~emovmg cam 

Make sure the cam is adjusted correctly before ad- 
justing the control switches. The cam (E) on the electric lift controls the closing 

of the control switches. 

The cam (E) should be adjusted for a 3-inch (76.2 
mm) radius from center of pivot shaft (B) to raised 
surface of cam (E). This requires a JDM-65 Essential 
Service Tool. 

Remove snap ring (A) from pivot shaft (B) and 
remove pivot shaft. Remove cam (E), arm (G), and 
cam link (C) as an assembly. 

Fig. I I-Removing Pedestal Side 

Remove lead (A) from positive battery terminal. 
Remove three bolts (8) and two nuts (C) from left- 
hand pedestal side, Frg. 11. 

Refer to Fig. 12 and slide link (C) off of pivot (F). 

Lower pedestal side onto fender-deck. 
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i$. i: 
Y O  * - w % > + * * *  mw &*< Control Switch Adjustment 

I.!! 8,<!.5Ul' 

A-Pivot Shaft 
B--Cap Screws D-JDM-65 Tool 

Fig. 13-Adjusting Cam 

Insert pivot shaft (A) through arm (E), Fig. 13. 

Loosen two cap screws (E). 

Place JDM-65 Essential Service Tool (D) on pivot 
shaft (A) and adlust edges of cam (C} up to edge of tool 
(D). 

Tighten cap screws (€3) and recheck cam adjustment 
with tool (D). 

NOTE: A true radius is necessary for dependable 
opera tion and to a void damage to the control switches. 

After adjustment, reinstall cam and arm assembly 
with pivot shaft (B), Fig. 12 through pedestal side. 
Secure with snap ring (A), Fig. 12. 

On lifts with one piece cam and arm, cam adjust- 
1 ment is not necessary. 

&Nuts B--Cam C S w i f  c hes 

Fig. 14-Adjusfing Switches on Lifts Having 
Welded Cam and Switch Arms 

Loosen nuts (A), on switches (C) at one end of cam 
(B) move the switches into the cam until one switch 
closes. 

Fig. 15-Adjusling Switches on One Piece Cam and 
Switch Arms 

Loosen screws (A) on switches (C)  at one end af 
cam (B) move the switches into the cam until one 
switch closes. 

Litho in U.S.A. 
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DISASSEMBLY AND REPAIR 

Removing Actuator Assembly 

A-Motor 
6--0-Ring 
C-Screw 
0-Adapter 
E-Spacer 
F-Brake Spring 
G--Gasket 
H--Gear Box 
i--Gasket 

J-Screw 
K--0-Ring 
L-Tu be 
M-Support 
N-Thrust Washers 
0-Thrust Bearings 
P-Pin 
Q--Gear 
R-Ball Screw 

Fig. 16-Lifl Actuaior Assembly 

Fig. 17- Removing Actuator Assembly 

1. Unplug drive motor at connector. 
2. Disconnect secondary lift shaft at the threaded 

clevis end. 
NOTE: Remove bolts securing secondary tiff shaft. 

This will allow clearance for installation of actuator. 
3. Remove offset pin from primary lift arm. 
4. Remove cotter pin and washer from pivot pin, 

and remove actuator assembly. 

Removing Electric Motor 

Fig. 18-Removing Motor from Actuator 

Remove two thru bolts (arrows) securing motor to 
actuator, Fig. 18. 

NOTE: There are no service procedures for the - - 

motor. If i f  does not function as explained under 
"Tesf I," page 40-30-6, replace the motor. 
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Removing Cover Tube and Actuator Removing Gear Box 

A-Self-Tapping Screws C-Bearing Support 
El-Cover Tube 

Fig. 27-Removing Cover Tube and Bearing Support 

Remove six self-tapping screws (A), Fig. 21, secur- 
ing cover tube (B) and bearing support (C)  to gear box. 

A-Large Screw 8-Motor Adapter 

Fig. 1% Worm Gear Screw 

Do not attempt to replace the worm gear in the gear 
box. This gear is preloaded during factory assembly 
and the large screw (A), Fig. 19, is staked in place to 
maintain the proper end play. If the worm gear is 
damaged, replace the gear box. 

To replace brake spring in gear box, use AM34885 
Brake Spring and Spacer Kit. See page 40-30-32. 

Remove two socket-head screws securing motor 
adapter (B) to gear box. Remove adapter and gasket. 

A-Cover Tube and B-Bearing Support 
Actuator C--Gear Box 

Fig, 22-Removing Actuator from Gear Box 

Remove cover tube with actuator (A) and bearing 
support (B) from the gear box (C), Fig. 22. 

Pull the cover tube with O-ring and gasket off the 
actuator. The bearing support stays with the actuator 
and gear. 

Fig. 20- Removing Spacer 
NOTE: The O-ring located in the nylon bushing is 

replaceable. I f  the nylon bushing is damaged, replace 
cover tube. The gear, two thrust washers, four plain 
washers and bearing support are replaceable. 

Use a screwdriver to remove spacer (arrow), Fig. 20, 
and then remove brake spring. 

Lifho in U.S.A. 
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A-Actuator Shaft C--Gear 
B--Groove Pin D-Bearlng Support 

Fig. 23-Removing Gear from Actuator Shaft 

Remove two washers and thrust bearing from end of 
actuator shaft (A). Use a drift punch and drive out the 
groove pin {B), Fig. 23, securing gear (C) to shaft. 
Remove gear (C), two washers, thrust bearing and 
bearing support (D) from shaft. 

Fig. 24-Actuator Shaft 

The actuator shaft, Fig. 24, is not serviceable. Any 
damage to this part requires complete replacement. 

ASSEMBLY 
Assembling Cover Tube and Actuator 

A-Bearing Support C--Gear 
&Washers, Thrust Bear- D--Groove Pin 

Ing and Washers 

Fig. 25-Actuator Assembly 

lnstall bearing support (A), washers, thrust bearing 
and washers (B), and gear (C), Fig. 25. Secure gear to 
shaft with groove pin ID). Install washer, thrust bearing 
and washer (B) on the end of shaft, Fig. 25. 

A-Self-Tapping Screws &APIU(IIVI 

Ffg. 26-installing Actuator Assembly on Gear Box 

Install new gasket and cover tube over actuator (B), 
Fig. 26. 

Apply John Deere Multipurpose-Type Lubricant on 
O-ring and nylon bushing of cover tube. 

Apply John Deere Multipurpose-Type Lubricant on 
end of actuator shaft and gear, and on worm gear in 
gear box. 

lnstall actuator assembly (B) into gear box and 
secure with six self-tapping screws (A), Fig. 26. 

Lithc~ in U.S.A. 



40 Electrical System 
30- 1 2 Electric L iff 

Assembling Motor to Gear Box 

A-Brake Spring B-Shaft Leg C-Sprlng Prongs 

Fig 27-Brake Spring Installed in Gear Box 

Lubricate outside of brake spring (A} lightly with 
John Deere Multipurpose-Type Lubricant. Install brake 
spring into gear box with leg (B) of shaft arm between 
prongs (C) of spring, Fig. 27. 

Fig. 28-Installing Spacer 

Install spacer into gear box leaving spacer protrud- 
ing slightly out of gear box, Fig. 28. 

Tractors, 200 Series 
SM-2 105 (Ocf - 76) 

A-Motor Adapter B-Spacer +Screw Hole Boss 

Fig. 29-Pos~tioning Spacer 

Install motor adapter (A) with new fiber gasket and 
secure with socket-head screws. 

Position a screwdriver across holes as shown in Fig. 
29. Pry up on both sides of spacer (6) until it strikes 
screw hole boss (Cj in motor adapter. Be sure coils of 
spring are In spring recess and the spring rotates 
freely. 

&-Spring Prongs B-Fork Bracket C-0-Ring 

Fig. 30-lnsialling Motor io Motor Adapter 

Install new O-ring {C) in motor adapter. Install motor 
on adapter with prongs of spring (A) positioned be- 
tween forks of fork bracket (B) on motor shaft, Fig. 30. 
Tighten thru bolts securely. 

Litho in U.S.A. 



Tractors, 200 Series Electrical System 40 
SM-2 105 (Oct-76) Electric Lift 30-1 3 

INSTALLATION 

A-Pivot Pln B-Secondary Lift Shaft 

A-Threaded Yoke D-Spaoer 
Fig. 3 1 -/nstalling Pivot Pin 

&Actuator E-Pin with Offset Strap 
C--Pivot Pin F-Secondary Lift Shaft 

Assemble actuator lift pivot pin (A) through anchor G-Electrical Connector 

and frame holes. Secure pin (A) in place with two 1 /8 x 
1-1 J4-inch cotter pins, Fig. 31. Fjg. 32-Installing Lifi Actuator 

NOTE: Remove bolts securing secondary lift shaft Disconnect the secondary lift link at threaded yoke 

(8) in place. This will a!/ow adequate clearance for (A), Fig- 32. 
installation of the actuator. Install rear part of actuator (B) on pivot pin (C). 

Secure the actuator to pivot pin (C) with a 17/32 x 
13/16 x 0.060-inch flat washer and 1 J8 x I-1/4-inch 
cotter pin. 

Manually rotate primary lift rearward. Assemble 
spacer (Or, Fig. 32, through hole in ram (operating end) 
of actuator (0). Insert pin with offset strap (E) through 
hole in primary Iift arm and spacer (D) into Role in 
quadrant. Secure pin in place by bolting offset strap 
part of pin (E) to primary lift arm with a 5/16 x 7J8-inch 
cap screw, 0.060 x 11 /32 x 1 1 /16 flat washer and hex. 
nut. 

Re-connect the threaded yoke (A) on the secondary 
lift link. 

IMPORTANT: Stop on secondary lift shaft must 
be toward the front of the tractor, so lift arms raise 
slightly when attaching the secondary lift link. 

Bolt secondary lift shaft (F} back in place. 

Connect electrical connector (G) on motor. 

Litho in U.S.A. 



40 Elecfrical System 
30-1 4 Elecfric Lift 

Tractors, 200 Series 
SM-2 1 05 (Oct- 76) 
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50 Power Train Tractors, 200 Series 
5-2 General Information SM-2 105 (Ocf- 76) 

DESCRIPTION 

1 -Speed Control Lever 
2-Quadrant 
&Speed Control Link 
4-Yariator Sheave 

%Engine Drlve Sheave 9-Secondary Belt 13-Transmission Input 
6-PTO Sheaves 1 L B r a k e  Rod Sheave 
7-Primary Belt 11-Idler Sheave 14-Eye Bolt 
I-Brake Pedal 12-Brake Lever 15-Variator Spring 

1 &Clutch Pedal 

Fig. l -Power Train Components 

The 200 Series Tractor power train consists of the With the variable speed drive, changes in travel 
following components: Engine drive sheave, variator speed can be made without shifting gears. 
sheaves, transaxle power input sheave, primary and 
secondary drive belts. The clutch and brake assembly operate indepen- 

dently of each other. 
Forward speed of the tractor can be ,increased or 

decreased by moving the variable speed control le- Refer to page 50-10-1 for a more detailed expla- 
ver forward or rearward. Speeds can be varied in nation of the clutch, brake and variable speed drive 
conjunction wrth the 4-speed transaxle. operation. 

Litho in U.S.A. 



Tractors, 200 Series Power Train 50 
SM-2105 (Oct-76) Clutch and Variable Speed Drive 10-1 

Group 10 
CLUTCH AND VARIABLE SPEED DRIVE 

PRINCIPLE OF OPERATION 

A-Driven Sheave €-Drive Sheave 
B-Eyebolt F-Primary Belt 
C-Spring &Center Sheave 
D-Half Sheave H-Secondary Belt 

Fig. I -  Variator Components 

The variable speed drive is used in conjunction 
with the 4-speed transaxle and consists of two half 
sheaves (D) fixed to a common hub with a center 
sheave (G) free to slide on the shaft. This allows the 
working diameter of the variator sheaves to change 
sires. 

The vanator is moved l~ke a pendulum between 
the engine drive sheave (E) and transmission driven 
sheave (A). This in turn varies the speed and torque 
as it changes the working diameter of the variator 
sheaves. 

The variator drive is draft load and torque sensi- 
tive. Load is sensed at the secondary belt (H). As the 
load is sensed, tension from the secondary belt (H) 
pulls it into the variator sheave. A spring (C}  an- 
chored to the variator arm and an adjustable eyebolt 
(B) on the frame allows adjusting the sensitivity of 
the variator by increasing or decreasing spring ten- 
sion, page 50-1 0-1 3. 

Fig. P Variable Speed Control Lever 

The variable speed drive is regulated manually 
with the variable speed control lever, Fig. 2. By de- 
pressing the thumb release and moving the lever to- 
ward the front of the tractor, the variator is moved 
rearward and the tractor speed is increased. Moving 
the lever rearward moves the variator forward, de- 
creasing tractor speed. Releas~ng thumb pressure on 
the lever locks the lever in any of seven speed posi- 
tions 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. 

Lifho in U.S.A. 



50 Power Train Tractors, 200 Series 
10-2 Clutch and Variable Speed Drive SM-2 1 05 (Oct-76) 

PRINCIPLE OF OPERATION-Continued 

Figs. 3, 4 and 5 show the different positions of the 
variable speed drive. 

The slow speed position. Fig. 3. will provide for a 
large primary and small secondary sheave circumfer- 

0 ence at the variator. 

~ 1 6 8 4 7 1 ~  The high speed positron, Fig. 4, provides a small 
primary and large secondary sheave circumference 

A-Yariator D-Secondary Belt at the varistor. 
B-Secondary Belt Idler E-Engine Drive Sheave 
C--Primary Belt F-Transmission Driven 

Sheave When the clutch pedal is depressed, the variator 
moves forward and releases the primary belt from 

Fig. ~ - S / O W  Speed Posrtion the engine drive sheave, Fig. 5. 

With this system, travel speeds can be changed 
while the enqine speed remains constant. All trans- - 
mission gear posdions can be used in conjunction 
with the variable speed control. 

IVOTE: The engine must be running to ailow the 

I;;C variator to change belt positions. 

A-Variator &Secondary Belt Idler 

Fig. 4-High Speed Posit~on 

A-Variator &Secondary Belt Idler 

Fig. 5Clutch Pos~tion 

Litho in U.S.A. 



Tractors, 200 Series 
SM-2 105 (Ocf-7'6) 

Power Train 50 
Clutch and Variable Speed Drive 10-3 

PRELlMlMARY DIAGNOSIS OF MALFUNCTIONS 

A diagnosis for the clutch and variable speed drive 
malfunctions appears on page 50-1 0-4 and 50- 10-5. 
Following are some common considerations to refer 
to before referring to "Diagnosing Malfunctions". 

Probably the most frequent complaint with the vari- 
able speed drive is that the tractor will not respond to 
movement of the variable speed control lever. 

First, the engine must be running before the varia- 
tor can shift belt positions to vary the speed. 

Primary belt wear can throw the variable speed 
linkage out of adjustment. When this happens, there 
will be no forward travel when the variable speed 
control lever is in notch 1 on the quadrant (slow 
speed position). 

Adjust the linkage as described on page 50-10-13. 

If the tractor is stopped (without depressing the 
clutch pedal) with the var~able speed control lever in 
the forward position, the belts will jam in the variator 
if the variable speed control lever is moved back (to 
the slow speed position) before starting the engine. 
This will lock the tractor in a declutched position. 
Move the control lever forward to correct this condi- 
tion. 

To prevent this situation, advise customers against 
moving the variable speed control lever unless the 
engine is running. 

Check and correct all items listed under "Diag- 
nosing Malfunctions" when variator action and tractor 
acceleration are sluggish. 

A-Control Lever &Notches 6 and 7 in Quadrant 

Fig, 6- Variable Speed Control Linkage 

Second, the variable speed control lever (A), Fig. 6 
will not affect tractor speed when the lever is En for- 
ward notches 6 or 7 (B) on the quadrant. Positions 6 
and 7 are provided to allow for normal belt wear and 
linkage "tolerances" before adjustment becomes 
necessary. 

However, when the tractor does not respond to 
movements of the var~able speed control lever in oth- 
er positions on the quadrant, the control linkage 
needs adjusting. Follow the adjustment procedure, 
page 50-1 0-1 3, carefully. 

Litho in U.S.A. 



50 PowerTrain 
10-4 Clutch and Variable S ~ e e d  Drive 

Tractors, 200 Series 
SM-2 105 (Oct- 76) 

Belts 

Belts Slip Under Load 

Variator spring not properly adjusted. 

DIAGNOSING MALFUNCTIONS 

Broken variator spring. 

Weak or broken secondary idler spring. 

Variator linkage not properly adjusted. 

Dirt in variator sheave grooves. 

Glazed or greasy belts. 

V-belts worn or lumpy. 

Dirty or gummy variator sheave hub. 

Worn sheaves. 

Primary Belt Jumps Off Variator Sheave 

Primary belt guide improperly located. 

Excessive Primary Belt Wear 

Dirty or greasy variator sheave hub. 

Dirt in variator sheave grooves. 

Excessive Secondary Belt Wear 

Weak secondary idler spring. 

Secondary belt idler arm pivot binding or mis- 
aligned. 

Oil or grease on belt. 

Dirt in sheave grooves. 

Worn, bent or nicked input sheave. 

Varia tor 

Noisy Variator 

Worn center variator sheave bearing. 

Worn variator bearing. 

Primary belt too long. Clutch 

Oil or grease on belt. 

Worn or nicked variator sheaves. 

Clutch Hard to Operate 

Engine not running. 

Dirt in variator groove. Variator arm binding in pivot (in pedestal). 

Secondary Belt Jumps Off Variator Sheave Secondary belt idler arm pivot binding. 

Dirt in var~ator and/or input sheave. 

Worn or nicked variator sheaves. 

Worn, bent or nicked input sheave. 

Worn (center) variator sheave bearing. 

Slack Primary Belt 

Variator linkage not property adjusted. 

Variator spring not properly adjusted 

Clutch Pedal Creeps Down Under Load 

Load and torque sensing feature operating. This is 
characteristic of drive when encountering loads with 
variable speed control lever fully forward. 

If down-shifting too early, adjust variator spring for 
greater tension. 

Variator linkage not property adjus!ed. 

Clutch Will Not Disengage 

Variator not properly adjusted. 
Primary belt too long. 

Primary or secondary belt too short. 
Worn variator sheaves 

. - 

Lifho in U.S.A. 



Tractors, 200 Series 
SM-2 I05 (Oct- 76) 

Clutch Pedal Jumps 

Primary or secondary V-belt worn or lumpy. 

Dirt in sheave grooves. 

Worn variator beartngs. 

Worn, bent, or nicked sheaves. 

Loose input sheave on transaxle hub. 

Miscellaneous 

Tractor Does Not Move (Engine Running) 

Variator binding belts. 
Move variable speed control lever forward. 

Parking brake set. 

Variator not properly adjusted. 

Primary belt too long. 

Variator arm brnd~ng in pivot (in pedestal). 

Secondary belt idler spring broken. 

Secondary belt idler arm pivot binding. 

Excessive Tractor Vibration 

Dirt in sheave grooves. 

Bent or damaged input sheaves. 

Loose input sheave cap screws (transaxle). 

Primary or secondary V-belt worn or lumpy. 

Power Train 50 
Clutch and Variable Speed Drive 10-5 

Tractor Will Not Move With Variable Speed Con- 
trol Lever Pulled Back 

Variator not proper] y adjusted . 

Primary belt too long. 

Dirty or greasy var~ator sheave hub. 

Tractor Will Not Accelerate When Variable Speed 
Control Lever is Moved Forward 

Variator not properly adjusted. 

Variator spring not adjusted properly. 

Dirty or gummy variator sheave hub. 

Short secondary belt. ' 

Var~ator arm binding In pivot (in pedestal). 

Variator center sheave too tight on hub. 

Tractor Will Not Attain Specified Travel Speed 

Variator not properly adjusted. 

Clutch shaft bind~ng. 

Dirty or gummy varrator sheave hub. 

Variator spring not adjusted properly. 

Weak secondary idler spring. 
/- 

Varistor arm binding in pivot (in pedestal). 

Litho in U.S.A. 



50 Power Train- 
10-6 Clutch and Variable S~eed Drive 

Tractors, 20P Series 
SM-2 105 IOcf - 761 

REPAIR 

Inspecting v-Belts Remove right-hand side panel. Unclip PTO arm 
(A) and push it to the rear away from the machine. 

The V-belts transmit power by friction and a wedg- 
ing action against the sheaves. All belts and sheaves Loosen cap screw securing PTO brake shoe (B) 
wear with wear can be as enough so PTO clutch sheave (C) can be pulled off 
even wear, both on the belt and sides of sheaves. the engine 

A slight raveling of the belt does not indicate pre- 
mature belt failure. Cut off the raveling when the cov- 
ering 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 thrs cond~tion. 

Belt wear, tractor vibration, and erratic operation 
will result when dirt becomes packed and lodged in 
V-grooves of the sheaves. Check especially the var- 
iator stwave, Loosen and clean dirt from all sheaves. 

See page 50-30-4 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 belt 
materials 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 deierioration, and shorten- 
ing of the belt life. 

Replacing Primary V-Belt 

A-Secondary Belt Idler D-Primary Belt Guide 
B--Secondary Belt E-Primary Bell 
C-Brake Pedal Shaft 

Fig. 8- Removing Primary Bell 
I 
! 

Move the variable speedl control lever forward. 
Push up on secondary belt idler (A) and remove the 
secondary belt (B) from variator sheave. 

Depress clutch pedal so secondary belt (B) may 
be pulled past brake pedal shaft (C). 

Loosen the primary belt guide (D) at the variator 
and remove the primary belt (E). 

Install new belt in opposite order. 

IMPORTANT: After replacing primary belt, re- 
adjust variator. Refer to "Adjustments" page 
50-10-13. 

A-PTO Arm 8-PTO Brake Shoe G-Clutch Sheave 

Fig. 7-Removing PTO Clutch 

Lifho in U.S.A. 



Tractors, 200 Series Power Train 50 
SM-2105 (Oct-76) Clutch and Variable Speed Drive 70-7 

~eplacing Secondary V-Belt 

A-SecondaryBeltldlex C-BrakePedalShaft 
B-Secondary Belt 

Fig. 9- Replacing Secondary Belt 

To replace a worn or broken secondary belt (B), 
move variable speed control lever forward. Raise the 
secondary belt idler (A) and slip secondary belt (B) 
off var~ator. 

Depress clutch pedal to allow secondary belt (6) to 
be pulled past the brake pedal shaft (C). 

A-Transmission Driven C-Cap Screws 
Sheave D-Secondary Belt Idler 

B-Secondary Belt 

Fjg. I 0-installing Secondary Beif 

Loosen three cap screws on the transmission driv- 
en sheave (A) and slrde sheave off hub far enough 
to remove secondary belt (0). 

Install new belt on variator sheave. 

Raise secondary belt idler (D} and install belt on 
transmission driven sheave (A). Tighten cap screws 
(C) onto driven sheave (A). 

After belt replacement, check variator and brake 
adjustments. 



50 PowerTrain 
10-8 Clutch and Variable Speed Drive 

Tractors, 200 Series 
SM-2105 (Ocf-76) 

Removing Variator 

F I ~ ,  1 $-Removing Variator Sprrng 
A-Seconday Belt B-Primary Belt Gu~de 

C--Primary Belt Move the variable speed control lever forward. 
Fig 1 1- Removing Varrator 

Remove secondary belt (A) from the variator Disconnect variator spring by removing nut from 

sheave. See page 50-10-7. eyebolt. 
Loosen 5/16-inch (7.938 rnmj cap screw securing 

primary belt guide (B) to variator arm. Pivot guide CAUTION: Variator spring is under slight 
away to allow room for primary belt (C) to be re- A tension. 

Flg. 15-Remov~ng Flvot Sho~~lder Boll 

Frg. 1 2-Removrrlg Vartalor 
Remove plug from pedestal and remove variator 

Depress clutch pedal to pivot variator forward. Re- pivot shoulder bolt. 
move primary belt from variator sheave. 

Fly. 13-D/sconnecling Speed Control Ltnk 
Fig 16- Removing Variator 

Remove battery and battery base to provide ac- 
cess. Disconnect speed control shaft link from speed Guide variator assembly out through bottom of 
control shaft. tractor. 
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Tractors, 200 Series 
SM-2105 (Oct-76) 

PowerTrain 50 
Clutch and Variable Speed D ~ I  9 

- 

Disassern bling Variator 

A-Hub Assembly B-Press 

Fig. 19-Pressing Hub Bearing 

Place variator bearing and hub assembly (A) under 
press (B) with sheave down Fig. 19. Press bearing 
from hub. Be sure to press against outer race only. 

A-Half Sheave &Vise C-Center Sheave 

Fig. 17- Removing Variator Sheaves 

Place variator half sheave (A), Fig. 17, in a vise 
(B), with soft jaws, Insert ends af two large punches 
rn holes of sheave. Place a bar between punches. 
Then turn counterclockwise to remove half sheave. 
Lift center sheave (C) from vanator hub. 

Flg. 20- Press Varrator Shaft 

Place hub in a vise with soft jaws and remove oth- 
er half sheave as described at the left, using punch- 
es or the special tool. Press bearing out of variator 
arm as shown in Fig. 20. 

Fig. 18-Removing Variator Sheaves with 
Special Tool 

Using the same procedure as described above, a 
special tool, Fig. 18, can be used. This tool is not 
available from a supplier, but can be made by drilling 
a bar of steel and inserting 3/8-inch (9.525 mm) 
round stock, 2-3/4 inches (69 850 mm) apart at the 
centers and 1-inch (25.400 mm) long. After tool has 
been tried and checked, weld round stock in place. 

Litho in U.S.A. 



50 Power Train 
1 0-1 0 Clutch and Variable Speed Drive 

Tractors, 200 Series 
SM-2105 (Ocf-76) 

Inssectina Variator 

7 ,  

.1 

: , fJFE58R 

A-I.D. of Center Sheave Bearing B ,.,. ,. Variator Hub 

. . Fig. 27-Measuring Center Sheave and Hub 

After cleaning parts thoroighly, measure I.D. of 
center sheave bearing (A) and O.D. of variator hub  
(B),  Fig. PI. Refer to wear tolerances, page 
50-10-14. Replace center sheave or hub if wear lim- 
its are exceeded. Do not attempt to service center 
sheave bearing. Bearing and center sheave are 
available as an assembly only, 

Check center sheave and half sheaves for wear on 
the sheave faces or for ev~dence of damage or nicks. 
Replace parts that may cause excessive belt wear or 
would upset the balance of the variator assembly. 

Fig. 22-Measuring Hub and Bearing 

Measure press fit between bearing (A) and hub 
(B), Fig. 22. Refer to wear tolerances, page 50-10-4. 
Check press fit of bearing shaft (C) rn variator arm. 
Replace parts necessary to obtain proper fit. , 

IMPORTANT: The center sheave bearing is lu- 
bricated with a special grease at the factory that 
will last for the lifetime of'the sheave. Do not at- 
tempt to lubricate this bearing. 

B-Shoulder Bolt 

Fig. 23-Inspecting Shoulder Bull and Bushing 

Inspect brass bushings (A) and shoulder bolt (B) 
for wear or damage, Fig. 23. The variator arm must 
pivot freely. 

Lifho in U.S.A. 



Tractors, 200 Series Pober Train 50 
SM-2 1 05 (Oct- 76) Clutch and Variable Speed Drive 10-1 1 

Fig. 24-Variator Component Dimensions 

Fig. 25-Press Bearing on Hub 

Assembling Variator Fig. 26-Press Arm on Shaft 

Thread one sheave onto hub. Coat bearing case 
with a light film of oil. Place hub with sheave on 
press bed. Press bearing into hub shaft first until 
bearing end is 118 inch (3.175 mm) below hub face, 
Fig. 25. 

Wipe a light film of 011 on bearing shaft. Place var- 
lator arm on bearing shaft with weld down. Press 
variator arm bn bearing &it until end of bearing 
shaft is flush w~th outstde of variator arm, Fig. 26. 

Clamp assembly in vise having soft jaws. Place 
center sheave on hub and thread half sheave on 
hub. Using two large punches and bar, or special 
tool, tighten shkaves firmly by turniug, sheave in 
clockwise directioh.: % .  

- -  . 9r 

IMPORTANT: Press on outer race of bearing 
only. 

Litho in U.S.A. 
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Fig 27-St ads Fig. 30-Connecting Speed Control Link 

Spike threads three or four places on both sides of Connect speed control link with spring locking pin, 
varistor, Fig. 27. Fig. 30. 

Installing Variator 

Frg 3 I -Enstallmg Varralox Spnng 

Frg 28-lnstalt1ng Variator Attach var~ator spring to variator and eyebolt and 
tighten eyebolt for desired tension, Fig. 31. 

Install variator assembly from under tractor. Guide 
prvot through notch in tractor frame, Fig. 28. Reinstall battery base and battery. 

Reinstall belts on variator. 

After installation is completed, make final 
ments to variator. 

adjust- 

F I ~ .  29-lnstall~ng Shorrlder Boll 

Install shoulder bolt and tkghten securely, Fig. 29. 



Tractors, 200 Series Power Train 50 

SM-2105 (Ocf-76) Clutch and Variable Speed Drive 10-13 

ADJUSTMENTS 

Linkage Adjustment Spring Adjustment 

A-Variable Speed Control C-Ignition Key 
Lever 0-Cap Screw 

6-Socket Wrench 

Fig. 32-Adjusting VariafOr 

Fig. 33-Adjusling Varialor Spring 

To obtain desired torque and load sensing charac- 
teristics, adjust the variator spring as follows: 

For greater load sensitivity (variator increases 
torque earlier under load) loosen the spring tension 
by lengthening the eyebolt. For less load sensitivity, 
tighten the spring tens~on by shortening the eyebolt. 

1. To adjust the varistor linkage, place the variable Belt Guide Adjustment 
speed control lever (A) in notch 5 on the quadrant, 
which is the third notch from the front of the tractor. 

2. Pry button plug from adjusting hole in right side 
of the tractor pedestal and loosen cap screw ID) one 
to two tu rns  with a 3/4-inch (19.050 mm) socket 
wrench (B). 

3. Disconnect spark plug cable and ground. Turn 
ignition key (C) to crank engine several revolutions 
with starter until the clutch pedal raises as high as it 
will go. 

4. Take up slack in linkage by pushing down on 
cap screw (D). Ttghten cap screw (D) and replace 
button plug in adjusting hole. 

NOTE: I f ,  after adjusting variat~r linkage, tractor 
will not move when the variable speed control lever Fig 34-ild~~lsiing Deli Guide 
is in first notch on the quadrant (slow speed positron) 
and the clutch pedal is released, install a new prima- If the primary belt jumps the vartator sheave when 
ry belt. the clutch pedal is depressed, the d~stance between 

t h e  variator and primary belt guide should be 
checked. Distance between guide and sheave should 
not exceed 118 inch (3.175 mm). ,. , 
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Tractors, 200 Series 
SM-2 105 (Ocf - 76) 

Power Train 50 
Brakes 15-1 

Group 15 
BRAKES 

PRINCIPLE OF OPERATION DIAGNOSING MALFUNCTIONS 

No Brakes or Ineffective Brakes 

Brake linkage not properly adjusted. 

Broken band. 

Worn lining. 

Oil on lining. 

&-Brake Pedal &Parking Brake Knob 

Fig. 1 --Setting Parking Brake 

The clutch and brake pedals operate independent- 
ly of each other. 

Depressing the clutch pedal moves the variator 
forward to disengage the drive, The brake band tight- 
ens around the brake pulley as the brake pedal (A} is 
depressed. To set the parking brake, depress brake 
pedal (A)  and move the parking brake knob (B) 
downward in its slot as shown in Fig. 1. 
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50 Power Train 
15-2 Brakes 

Tractors, 200 Series 
SM-2105 IOct-761 

I DESCRIPTION 

1-Cotter Pin &Knob 15-Pedal 21-Shaft 27-Set Screw 
2-Drilled Pin %Nut 1 &Pad 22-Set Screw 2&Woodruff Key 
&Link 1 &Lever 17-Flat Washer 23-Flat Washer 29-Pulley 
4--Cotter Pin 11-Cotter Pin 18-Snap Ring 24-Cotter Pin S&lnternal Tooth Lock Washer 
!&Drilled Pin 12-DrilSed Pin 1 %Rod 2SSquare Key 31-Cap Screw 
&-Bracket 13-Ratchet 20-Y o ke 26-Arm 32-Return Spring 
7-Ba nd 14--Spring 

Fig. 2-Exploded View of Brake Camponents Serial Number ( -55000) 

1--Cotter Pin 
2-Flat Washer 
3-Bearlng 
&Grease Fmlng 
%Brake Shaft 
H a p  Screw 
7-Flat Washer 
&Nut 

%Bracket 17-Catter Pin 24-Brake Pedal Pad 31-Brake Rod 
1-pacer ?&Springs PGCotter Pin 32-Return Spring 
1 I-Link ISRatchet  26-Flat Washer 33-Drilled Pin 
1sCotter  Pln P[CBrake Pedal 27-Snap Ring 34--Yoke 
13-Drilled Pin 21-Brake Pedal Pad 28-Brake Band 3SBrake Pulley 
14--Knob 22-Cap Screw 2SL ink  3GWoodruff Key 
1 S N u t  23--Nu t 3kDri l led Pin 37--Set Screw 
16-Brake Rod 

Fig. 3- Exploded View of Brake Components Serial Number (5500 l -  ) 

Litho in U.S.A. 



Tractors, 200 Series 
SM-2 105 (Oct- 76) 

Power Train 50 
Brakes 15-3 

REPAIR 

Replacing Brake Band 

A brake band with bonded lining is used on all 200 
Series Tractors. Whenever brake band service is re- 
quired because of a worn or damaged lining, follow this 
procedure: 

Fig. 6-Removing Brake Pin 

Remove brake pin (A), Fig. 6, and separate brake 
assembly from bracket (B). 

F I ~ .  4-Disconnecting Brake ~ r m  Reverse disassembly procedure to install new brake 
band. 

Remove cotter pin and dr~lled pin from brake arm, After installing brake band assembly on tractor, see 
Fig. 4. page 50-15-4, adjust brake linkage, 

A-Access Holes C-Brake Pulley 
B-Brake Band 

Fig. 5-Removing Brake Band 

There are two access holes (A) in the left-hand 
frame through which a socket and extension can be 
inserted to remove the brake band retaining cap 
screws. 

Remove the left-hand rear wheel. Remove the two 
cap screws and slip brake band (B) off bottom of brake 
pulley (C), Fig. 5. Lift band assembly upward and to the 
right to remove. 

Replacing Brake Pulley 

A-Hex. Socket Wrench 
0-Brake Pulley 

Fig. 7-Removing Brake Pulley 

Loosen pulley retaining set screw w~th hex, socket 
wrench (A). Remove brake pulley (B) using a puller 
(C), Fig. 7. 

When replacing pulley, tap pulley onto shaft with a 
soft mallet and install set screw. Use a thread lock 
compound to secure set screw. 

Litho in U.S.A. 



50 PowerTrain 
15-4 Brakes 

Tractors, 200 Series 
SM-2 105 (Ocf - 76) 

ADJUSTMENT 

When brake pedal pushes down to fender deck or 
no longer gives braking pressure, adjust brake. Lack 
of parklng brake pressure also indicates need for 
adjustment. 

Remove pin (A) and turn clevis (B) on brake rod (C) 
as far as necessary to put brake in f~rst notch of park 
lock (D), Fig. 8. 

C-Brake Rod 
D-Park Lock 

Fig. &Adjusting Brake (Rear Wheel and Fender-Deck 
Removed to /itusirate Parts) 

Litho in U.S.A. 



Tractors, 200 Series 
SM-2 T 05 (013- 76) 

PowerTrain 50 
#-Speed Transaxle 20-1 

Group 20 
$-SPEED TRANSAXLE 

PRINCIPLE OF OPERATION 

A-Shift Lever 
&Input Shaft 
&Differential 

&Brake Shaft 
E-Shifter Forks 

Fig. I-Tractor Transaxle - 4 Forward Speeds - 1 Reverse 

The transaxte, Fig. 1, is a complete unit consisting The transaxle has automotive-type alloy gears 
of a transmission and differential axle. Gear shifting turning on anti-frict~on bearings and is oil-bath lubri- 
is accomplished by a direct-mounted shift lever con- cated. Needle bearings are used throughout except 
nected to the four forward gears and one reverse. for the input shaft bearing and axle housing bearings 

There are two distinct shifter fork and gear assem- which are ball bearings. 
blies: one for reverse, first and second; the other for 
third and fourth. 



50 PowerTrain 
20-2 4-Speed Transaxle 

Tractors, 200 Series 
SM-2105 (Oct-76) 

GEAR SHIFT PATTERN 

Fig. 5-2nd Gear 

A-Neutral B-Stop Over 1st Gear 

Fig, 2-Shifting Pattern 

Gear shifting for all four forward gears and reverse 
IS accompl~shed with a shift lever, Fig. 2. 

Study illustrations below and at right to determine 
power flow from the input shaft to the axles in each 
gear pos~tion. 

A- 

M SR70 

Fig. 3-Reverse Gear 

" # w scot I % 

Fig. 4-1st Gear 

Fig, 6-3rd Gear 

B 

Frg. 7-4!h Gear 

Litho in U.S.A. 



Tractors, 200 Series 
SM-2 105 (Oct-76) 

Power Train 50 
4-Speed Transaxle 20-3 

DIAGNOSING MALFUNCTIONS 

Gears Clash When Shifting Locked in Gear. 

Variable speed control not properly adjusted. Variable speed control not properly adjusted. 

Shifting gears while tractor is in motion. Clutch pedal not fully depressed. 

Clutch pedal not fully depressed. Noisy Forward Speeds. 

Linkage not properly assembled. Low lubricant level 

Hard Shifting. Differential bevel gears worn or damaged. 

Variable speed control not properly adjusted. Gears worn or damaged in transmission section of 
transaxle. 

Shifting gears while tractor is in motion. 
Worn or damaged bearing. 

Clutch pedal not fully depressed. 
Noisy in Reverse. 

Loose shifter hous~ng bolts. 

Shift quadrant not properly adjusted 
Low lubricant level. 

Reverse idle gear and/or shaft worn or damaged. 
Shifter forks, rod(s), or other transmission gear se- 
lection components damaged. Differential bevel pinion gear(s) worn or damaged. 

Worn shifter lever assembly. Lubricant Leaks. 

Jumps Out of Gear. Excessive lubricant. 

Quadrant not properly adjusted. Loose case screws. 

Gear(s) damaged from shifting while tractor is in Loose shifter housing bolts. 
motion. 

Worn or damaged shifter housing seal. 
Worn spline on input shaft. 

Worn or damaged shaft seal. 
Worn shifter gear spline. 

Defective 0 - r~ng  between case and axle housing. 
Shifter forks, rod(s), or other transmission gear se- 
lection components damaged. Defective case gasket. 

Lifho in U.S.A. 



50 Power Train 
20-4 4-Speed Transaxle 

Tractors, 200 Series 
SM-2 105 (03-76) 

DISASSEMBLY 

1-Knob 
2-Lever Shift 
3-Shift Lever Housing 
4-Quadrant Ring 
5-Cap Screw (11 used) 
6-Drive Pin 
7-Shift Lever Keeper 
8-Snap Ring 
9-Gasket 

1 &Ball Bearing 
11-Oil Seal 
12-Case 
1 &Gasket 
14--Axle Housing (2 used) 
1 &Magnetic Drain Plug 
1 &Cover 
f 7-Rod Assembly 
IS-Rod Assembly 
Is-Steel Ball (2 used) 
20-Spring (2 used) 
21-Shiftes Fork (2 used) 
2 2 S n a p  Rlng (2 used) 
23-Shifter Rod (ist, 2nd & reverse) 
24-Shifter Rod (3rd % 4th) 
25-Shifter Stop 
2LNeedle Bearing (2 used) 

27-Axle (2 used) 
28-Oil Seal (3 used) 
29-Seal and Retainer Assembly (2 used) 
3-0-Rlng (2 used) 
31-Ball Bearing (2 used) 
32-Lock Washer (8 used) 
33--Cap Screw (8 used) 
34-Spacer 
35--Reverse ldler Shaft 
36Spacer  
37-Reverse ldler 
38-Needle Bearing (2 used) 
39-Needle Bearing (3 used) 
4 k T h r u s t  Washer (6 used) 
41-Bearing 
42-Shaft and Bearing Assembly 
43--Gear 
44-Gear 
45-Input Shaft 
46-Input Shafl Gear 
47-Thrust Washer 
48-Shaft and Gear 
49-Bushing (3 used) 
5kCluster  Gear Assembly 
51-Cluster Gear Assembly 
52-Needle Bearing 

53-Thrust Washer 
54-Idler Gear 
55-Needle Bearing (2 used) 
56-Thrust Washer (2 used) 
57-Output Gear 
5&0utput Pinion 
59-Washer 
60-Plnion Shaft 
61-Spur Gear (22 teeth) 
62-Bevel Gear (2 used) 
63-Washer (2 used) 
64-Thrust Bearing (2 used) 
65-Thrust Race (2 used) 
66-Bushing (2 used) 
67-Lock Washer (8 used) 
S&Cap Screw (8 used) 
6%--Carrier Assembly 
70-Carrier Assembly 
71-Snap Rlng (2 used) 
72-Ring Gear 
73-Drive Block (2 used) 
74-Bevel Pinion (2 used) 
75-Drive Pin 
?&-Dowel Pin (2 used) 
77-Pipe Plug (2 used) 

Fig. 8-4~Speed Transaxle Assembly 

Litho in U.S.A. 



Tractors, 200 Series Power Train 50 
SM-2 1 05 (Oct- 76) 4-Speed Transaxle 20-5 

Removing Transaxle 

Remove fender-deck. 

Remove fuel tank. 

Remove secondary belt, page 50-10-7. 

Block up tractor frame and remove rear wheels. 

Disconnect brake arm, page 50-1 5-3. 

A-idler Spring 
B-Cap Screws 

C-Hitch Plate 
0-Transaxle 

A-wneel nuas E-Secondary Belt Idler 
&Hitch Plate F-Brake Band Assembly 
C--Driven Sheave G-Shift Lever 
D-input Hub 

Fig. 10- Preparing Transaxle lor Disassembly 

To facilitate transaxle disassembly, remove the 
components illustrated above, Fig. 10. 

When removing the shift lever assembly, place le- 
ver in neutral before removing reta~ning screws. 

When removing wheel hubs, use a wheel or gear 
puller to prevent damage. 

Fig. 9- Removing Transaxle 

Remove idler spring (A). 

CAUTION: Tension on idler spring is se- a vere. Place variator control in "FAST.' pa- 
sition to reduce tension then remove spring. 

Place jack under transaxle and remove six cap 
screws (8) holding hitch plate (C) to tractor frame. Roll 
transaxle (D) and hitch plate (C) to the rear. 

Litho in U.S.A. 



50 Power Train 
20-6 4-Speed Transaxle 

Tractors, 200 Series 
SM-2105 (015-76) 

Opening Transaxle 

* v' 

, y  < < " A '  ,, 
7 

I "  - 
** C 

' r 
s w 

4 - 
XI' * 

Fig. I 1 -Transaxle Repair Stands 

DrdE two 2-inch (50.80 mm) holes 8 inches (203.2 
mm) apart in a sturdy work bench or stand, Fig. 11. 

*r4; pk9s:T a 

A-Input Shaft B-Case C-Cover 

Fig. 1 3- Removing Cover 

Removing Internal Components 

Fig. 14-Gear Removal Sequence 

Figs. 14 and 15 will identify the group assemblies 
for the 4-speed transaxle. Lift them from the case in 
the follow~ng order. 

A-Input Shaft B--Case &Cover 

Fig. 12- Removing Case Screws 

1. Gasket. 

2. Differential and axle assembly. 
Place transaxle in bench or stand with socket-head 

cap screws and input shaft (A) upward. Remove 
eight screws. 

Grasp the input shaft (A), Fig. 13, and the tran- 
saxle case. Lift case (8) slowly and shake lightly so 
all loose parts remain in cover (C). 



Tractors, 200 Series Power Train 50 
SM-2105 (Oct-76) 4-Speed Transaxle 20-7 

3. Washer, 3-cluster gear, and spacer from shaft ?" 'v P o % A  9 

and pinion brake. 

4. Gear pinion and washer. 

5. Reverse idler assembly. 

6. Sh~fter 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, Fig. 15. 

NOTE: Input shaft, Fig. 15, is installed with a 
press fit. If close inspection reveals that gears and 
beanng are satisfactory, do not remove input shaft. 

If it is necessary to remove the ~nput 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. 

;ear Removal Sequence 

Disassembling Shifter Lever 

A-Shlft Knob 
B-Rubber Seat 
C-Shifi Lever 
0-Spring Pin 

Fig. 16-Shift Lever Componenis 

E-Snap Ring 
F-Shift Lever Keep,, 
G-Cap Screws 
H-Shifter Housing 

To disassemble shift lever, Fig. 16, remove snap ring (E) In shifter housing (H) and slide assembly apart. 



0 Power Train Tractors, 200 Series 
20-8 #-Speed Transaxle SM-2105 (Oct-76) 

INSPECTION AND REPAIR 

Wash all ~nternal 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. 

M' " W  

Fig. I 7- Transaxle ucer v v r  h Wear 

Chipped, broken, or excessive wear on gear teeth 
ends, Fig. 17, IS usually caused by shrfting transaxle 
while tractor is still moving or by gears not being 
properly meshed when tractor is under load. Gear 
wear as rllustrated can cause gears to jump out of 
position. 

Fig. 18- Broken Detenf Springs 

When the gears slide out of gear, especially under 
load, gear chipping or cracking will result. 

-.y M SRIJ 

Fig. 19-Damaged Bevel Pinion Gears 

Prolonged heavy drawbar loads and wheel slip- 
page are the most common cause of bevel pinion 
gear faihre, Fig. 19, in the differential section of the 
transaxle. 

Fig. 20-Damaged Input Shaft Spline 

Damage to the input shaft spline, Fig. 20, is 
caused by improper 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 cou- 
pling, 

Broken detent springs, Fig. 18, 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. 

Lifho in U.S.A. 



Tractors, 200 Series Power Train 50 
SM-2 105 (Oct- 76) - 4-Speed Transaxle 20-9 

. .  z r  - J  M Refer to "Bearing Analysis," pages 20-20-11 and 

Fig. 21-Worn Spline m Shrfter Gear 

20-20-12 for bear~ng and seal examination. 

Inspecting Transmission Case 

A damaged sh~fter gear spline as shown in Fig. 21 
is caused by improper coupling of the shifter and in- 
put shaft. A worn or damaged shifter gear will cause 
gear jump-out when the tractor is operated in high 
range or under heavy drawbar loads. 

Inspecting Oil Seals and 0-Rings 

H' Inspect the transrniss~on case halves tor 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 posi- 
tion, disassembly is not necessary. 

Inspecting Drive Blocks 
Check condition of differential drive blocks. Re- 

place if cracked or broken. 

Always replace oil seals in axle housings whenev- 
er transaxle is disassembled. Always use new 0- 
rlngs on axle housings. 

Litho in U.S.A. 



50 Power Train 
20-1 0 4-Speed Transaxle 

Tractors, 200 Seri 
SM-2 105 (Oct- 76) 

ASSEMBLY 

Bevel Gear Differential 

A-Axle Shaft &Bearings E-Carrler 
6-Cupped Thrust Washer D-Flat Thrust Washer F-Side Gear 

G-Snap Ring 
H-Cap Screws 

Fig. 22-ExpEoded View of D~flerential Assembly 

To assemble the bevel gear differential, install the The axles (A) should rotate freely in opposite di- 
components on the axle shaft (A) in the order shown rections when assembled. Place the differential aside 
in Fig. 22. Secure with snap ring (G). for later installation. 

Position the thrust washers (B and D) exactly as Bearings 
shown in Fig. 22. It is important that the cupped 
thrust washer (5 )  be placed onto axle first. 

A-Axle Shaft D-Pinion Shaft 
B-Pinion Gears E-Ring Gear 
C-Drive Blocks F-Carrier Fig. 24-Installing Bearings 

Frg 23-Assemblmng Rtng and Prnron Gears AH bearings are pressed into the bearing bores 

ring gear (E), Fig, 23, onto one of the car- from the inside of the axle housing interior, Fig. 24. 

rlers (F) and install the pinion gears {B), pinion shaft Bear~ng drivers to install bearings properly are list- 

(b), and drive blocks (C). ed in Section 8 V S p e c i a l  Tools," page 80-15-1. 

Position the other carrier and install the eight cap As a general rule, all bearings should be pressed in- 

screws and lock washers Tighten cap screws to 8 to to the housing to a depth of 0.020 inch (5.080 rnm) 

10 ft-lbs (10.8 Nrn to 13.6 Nm) torque. beyond flush with housing rnterior. 

Litho in U.S.A. 



rractors, 200 Series Power Train 50 
SM-2 105 (Ocf- 76) 4-Speed Transaxle 20-1 1 

Input Shaft and Gear Idler Gear and Pinion Shaft 

A-Thrust Washer C-Input Shaft 8 1  6730@Y, 
B-Chamfered Gear Spline 

A-Thrust Washer C P i n i e n  Shaft 

Frg. 25-input Shaft and Gear B-Idler Gear &Pinion Shaft Bearing 
E-Beveled Edge on Teeth 

Assemble input shaft (C), gear, and thrust washer Frg 27-Idler Gear and ShaH 
(A). Chamfered gear spline (8) must be toward outer 
end of shaft (C) as shown in Fig. 25. Gear is a hghE Use seal sleeve tool listed ~n Section 80 - "Special 
press fit onto shaft. Tools", and assemble thrust washer (A), idler gear 

* *  
(B), and pinion shaft (C) as shown in Fig. 27. Bev- 
eled edge on teeth (E) must face away from pinion 
shaft (C) as shown. Pinion shaft is a light press fit 
through idler gear. 

r$ 

t 

% ,<*+ 9% 
A-Shifter Rod Sockets C-Flat Side of Gear -% -- L+L- 

ao$-k. 

B-Washer, Input Shaft and Gear Assembly 7 1  r 

Fig. 26-Assembled Input Shaft A-Pinion Shaft, Idler and Washer 6-Flat Edge of Gear Up 

Litho in U.S.A. 

Fig. 28-Idler Gear and Shaf! Assembly 
Install washer, input shaft and gear assembly (B} 

into case as shown. Use special tool to protect seal When thrust washer, idler gear, and pinion shaft 
when slipping shaft through seal. Refer to Section 80 (A) properly assembled and installed, they will 
- "special ~ o o l s "  for proper seal sleeve. Flat side of appear as shown in Fig. 28. The flat edge of the tdler 
gear (C) should now face upward, Fig. 26. gear (B) should now face upward. 



50 Power Train Tractors, 200 Series 
20-1 2 #-Speed Transaxle SM-2 105 (Oct- 76) - 

: Shaft and Gear Shifter Components 

A ' j ~ 7 9 8 3 ~  

A-Thrust Washer 

- 
~t Pinion ! Shaft C- 

1 
s c  

X > 

.Output Gear :dYs7,!1~14 

Fig. 29-Output Shaft and Gear Assembly 

The output gear (C) I S  assembled on the output 
p~nion shaft (B) w ~ t h  a press fit. Thrust washer (A) is 
used on both ends of output shaft, Fig. 29. 

A-Output Gear 
&Pinion Shaft 

C-Thrust Washers 
0-Compound Gear with 

Bushing 

Fig. 30-Output Shafl and Gear Installed 

Install output gear (A), pinion shaft (B), and thrust 
washers (C) into left-hand case, Fig. 30. 

A-Snap Ring E-Detent Springs 
B-3rd and 4th Shifter F-Detent Balls 

Rod (3 Detents) G-Short End of Rod 
C-3rd and 4th Shifter H-Ist, 2nd and Reverse 

Fork Shifter Rod (4 Detents) 
D-lst. 2nd and Reverse 

Shifter Fork 

Ir Componenis 

avy dete 
, , 

Because of he mnt pressure, the assembly 
of these rods can ne aifficult. Assembfe forks as 
shown In Fig. 31. 

Ist, 2nd and reverse fork (D) is assembled onto 
the shifter rod (H) so the fork will face away from the 
short end of the rod (G). 

The 3rd and 4th shifter rod (B) must have the end 
opposite snap ring (A) toward fork when assembled 
as shown in Fig. 31. 

To assemble rod into forks, depress detents and 
slide forks along rod. A good snap should be felt in 
each detent. Place forks in neutral positions at this 
time as shown in Fig. 32, page 50-20-13. 

Install compound gear with bushing (D) into left- 
hand case. 

Litho in U.S.A. 



Tracfors, 200 Series Power Train 50 
SM-2 105 (Ocf- 76) #-Speed Transaxie 20-1 3 

A-3rd ana 4th Shlfter Rod E-lst, 2nd and Reverse Shifter Gear J-Fork 3rd and 4th 
&-Neutral Posltion (One Detent) F-lst, 2nd and Reverse Shifter Rod K-3rd and 4th Shifter Gear 

Showing Between Fork and &Neutral Positlon (Two Detents L-Shifter Guide 
Snap Ring) Shawing) 

C-Shifter Shaft M-Fork Tst, 2nd and Reverse 
LLThrust Washer 

Fig, 32-Shifter Shaft and Gear Components 

To assemble shifter, lay out parts as shown in Fig. 
32, Place forks (H) and (J) in neutral position. 

First, second, and reverse sh~fter rod (F) will have 
one detent showing on each side of fork (G), Fig. 32. 

Third and fourth shifter rod (A) will have one detent 
show~ng between fork and snap ring (B), Fig. 32. Be 
sure shifter rod (F) with detent showing on each side 
of fork is used with 1st- 2nd and reverse shifter gear 
(E), and shifter rod (A) is used with 3rd and 4th shift- 
er gear (K). 

The shifter shaft assembly should appear as 
shown in Fig. 33. The slot (E) in the forks should line 
up when the large gear (F) is slipped as far as possi- 
ble on the spline. Note the position of the exposed 
grooves on shifter rods (C) and (D), Fig. 33. 

A-lst, 2nd and Reverse C-Shifter Rod 
Shifter Gear D-Shifter Rod 

B-Shifter Guide E-Slot in Guide 

Fig. 34-Shitter Assembly 

Assemble shifter guide (B), Fig. 34, over shifter 
rods (C) and (D). Slot in guide {B) should match rec- 
tangular opening between the forks (E). The long 
notch In unders~de of guide (B) should clear the large 
I st, 2nd and reverse shifter gear {A). 

A-Shifter Guide 0-Shifter Rod Neutral 
B-Long Notch Position 
C-Shifter Rod Neutral E S l o t  (Forks) 

Position F-Large Gear 
Ftg. 33-Shltter Assembly 

Litho in U.S.A. 



50 Power Train Tractors, 200 Seric - 
20-1 4 #-Speed Transaxle SM-2705 (Oct-76) 

Shifter Components-Continued Reverse Idler Shaft and Gear 

3 1  8727 !  

A-Sock1 D-Thrust Wask 
B-Shifter ~ o a s  E-Needle Bearrng 
C-Shifter Assern bly 

Fig. 35-Shifter Installalion 

Place thrust washer (Q) over needle bearing (E). 
Grasp shifter assembly (C) in left hand and lower it 
into case. 

The shifter rods {B) should now enter the two ma- 
chined sockets (A) in left-hand case. 

ldler Gear, Pinion and Thrust Washer 

Fig. 37- Reverse ldler Components 

Assemble reverse idler shaft as illustrated with 
rounded edge of teeth facing spacer, Fig. 37. 

Reverse Idler, ldler Gear Assembly 
and Spacer 

fll t : Y l # n  A-Reverse ldler Assemblv 13--Idler Gear 
&Spacer A-Idler Gear B-Idler Pinion Shaft C-Thrust Washer C-Thrust Washer E-Idler PCnEon Shaft 

F-Pinion Shaft 

Fig 36-ldler Comp~nenis Frg. 38-InsIalling Idler and Reverse Idler 

The inside of the idler gear (A) I S  splined to slip Install reverse idler assembly (A), Fig. 38. 
freely onto splined end of ~dler pinion shaft (E3), Fig. 
36. Install thrust washer (C), idler pinion shaft (E), and 

idler gear (D). 

Fig. 37 shows proper assembly before lowering in- 
to left-hand case, Fig. 38. 

Place spacer (6) on pinion shaft (F), Fig. 38. 

Litho in U.S.A. 



Tractors, 200 Series 
SM-2 105 (Oct- 76) 

Cluster Gear and Thrust Washer 

A-Plnlan Shatt B-Thrust Washer C-Gear Cluster 

Fig 39- Transmission Assembled 

Install gear cluster (C) and thrust washer (B) on 
pinion shaft (A) as shown In Fig. 39. 

All parts assembled thus far should appear as 
shown in Fig. 39. 

Installing Differential 

Power Train 50 
4-S~eed Transaxle 20-1 5 

Install differential assembly (B) into left-hand case 
w ~ t h  cap screws (A) facing upward as shown in Fig. 
40. 

A-Differential and Axle F-Reverse Idler snatt 
B-Output Shaft and and Spacer 

Washers G-Spacer 
+Washer and 3-Cluster H-2-Cluster Gear 

Gear J-Gear, Pinion and 
D--Shifter Rods and Shaft Washer 

Assembly K-Gasket 
E-Shaft and Pinion Brake 

Fig. 4 I-Compfete Internal Rssem bly 

The internal components should now appear as 
shown in Fig. 41. 

Position a new gasket (K) on lower (left-hand) 
case at this time. 

A-Cap Screws er-u~nerenrla~ ~ssembly 

Fig. 40-Insfalling Differeniial 

Litho in U.S.A. 



50 Power Train 
20-1 6 4 - S ~ e e d  Transaxle 

Placing Cover on Case Installing Seals 

A-Input Shaft D-Left-Hand Case 
8-Right-Hand Case E-Shifter Rods 
C-Gasket F-Tap Here 

(Horizontally) 

A-Special Tool C-Socket Head Screws 
B-Seal and Retainer &Dowel Pin 

Fig. 43-Installing Retainers and Seals 

Insert eight socket head screws (C), Fig. 43, and 
tighten to 120 in-lbs (45 Nm) torque. Fig. 42-Closing Case 

8 

Install right-hand case half (B) over axle and input 
shaft (A), Fig. 42. 

Install reta~ner and new seal (B) with special oil 
seal cone tool (A), Fig. 43, to prevent cutting seal 
during installation. 

S a k e  case slightly to align shafts and shifter rods 
(E). Also a short turn of the input shaft (A} will help 
align shafts and gears. 

The seal is properly installed when the open face 
is facing inward toward the gears. 

To close the last one-half inch, tap the right-hand 
case hor~zontally at point (F). 

If case will not close, reach through round hole in 
right-hand case (B) with a screwdriver and move 
shifter rods (E). 

This w~ll  help align shifter rods (E) so they will fall 
into shifter rod sockets In right-hand case (B). 

Citho in U.S.A. 



Tractors, 200 Series Power Train 50 
SM-2 105 (Ocf- 76) 4-Speed Transaxle 20- 1 7 

Installing Axle Supports 

A-Axle Supports B-0-Rings 

Fig. 44-lnslalfing Axle Supports 

Install O-rings (8) and axle supports (A) with bear- 
ings as shown in Fig. 44. 

Awlays use new O-rings. Refer to "Bolt Torque 
Chart" page 10-10-4 and tighten support bolts ac- 
cordingly. 

Positioning Shifter Forks 

Fig. 45-Shifter Forks 

Inspect the shifter forks, Fig. 45, to be sure they 
are aligned and rn neutral position. 

Failure to do this will cause damage to the trans- 
m~ssion when engaged under power. (Compare illus- 
trations above.) 

Assembling Shifter Lever 

The shifter is assembled in the order shown in Fig. 
16, page 50-20-7. 

Align housing, keeper and spring pin in shift lever 
and place snap ring in groove in shifter housing. 

Tighten screws to 120 in-lbs (45 Nrn) torque. 

INSTALLING TRANSAXLE 

A-Wheel Hub 0-Secondary Fdler 
B-Brake Assembly E-Driven Sheave 
C T r a n s a x l e  F-Hitch Plate 

Fig. 46- Transaxfa installa fion 

Before installing transaxle in tractor base, check 
transaxle by turning driven sheave and shifting trans- 
axle in each gear. 

Apply Loctite to threads on all set screws used in 
assernbl~ng components to transaxle. Refer to "Bolt 
Torque Chart", page 10-10-4, Tighten bolts and set 
screws accordingly. 

When assembling shifter, be sure rubber seal is 
positioned properly in shifter housing. Shellac or gas- 
ket cement will hold seal in position during assembly. 

Litha in U.S.A. 



50 Power Train Tractors, 200 Series 
20-1 8 #-Speed Transaxle SM-2 105 (Oct- 76) - 

TORQUE FOR HARDWARE 

Item Torque 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Differential Carrier Cap Screws. -25-30 ft-lbs (1 12-1 45 Nm) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Shifter Lever Housing 120 in-lbs (45 Nm) 

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . , . .  Transaxle Case Socket Head Screws..  .. 120 in-lbs (45 Nm) 

Lifho in U.S.A. 



actors, 200 Series PowerTrain 50 
SM-2 105 (Ocf-76) PTO Clutch 25-1 

Group 25 
PTO CLUTCH 

A-Seal 
B-Roller Bearings 
C-PTO Drive Sheave 
D-Inner Snap Ring 

E-Small Snap Ring 
F-Ball Bearing 
G-Outer Snap Ring 
H-PTO Clutch Pivot 

Fig. I-PTO Clutch Drive Sheave Assembly 

PRINCIPLE OF OPERATION 

The manual PTO clutch is the cup and cone-type. 
The cone, which has the clutch lining bonded to it, is 

DIAGNOSING MALFUNCTIONS 

attached directly to the engine crankshaft. The cup Clutch Will Not Engage 
(C), Fig. 1, slides on the crankshaft, and is controlled Clutch linkage bent or broken. 
by the PTO clutch linkage. 

Clutch linkage out of adjustment. 
Engaging the PTO clutch, slides the cup into con- Clutch lining on fulcrum bolt worn excessively. 

tact with the cone, starting rotation. Disengaging the 
PTO clutch slrdes the cup out of engagement with Clutch Will Not Disengage 
the cone and into engagement with the brake shoe, 
stopping rotation. Clutch linkage bent or broken. 

Clutch linkage 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 bearing dry 

Bearing worn excessively. 

PTO clutch pivot bearing worn excessively 

Litho in U.S.A. 



50 Power Train Tractors, 200 Series 
25-2 PTO CEutch Sm-2 I05 (Ocf - 76) 

REPAIR 

A-PTQ Clutch Pivot 
B-Outer Snap Ring 
C-Ball Bearing 
D-Small Snap Ring 
E-Sheave Bolt 
F-Lock Washer 
G-Nut 
H--Sheave 
I-PTO Clutch CUP 

J -Inner Snap Ring R -Clutch Cone Wlth Lining 
K-Needle Bearing (2 used) S -Key 
L-Oil Seal T -Clutch Brake Shoe 
M-PJO Clutch Cup With Bearings U -5/16"xl-1/4" Cap Screw and 
N-711 6"xT-114" UNF Lock Washer 

Cap Screw V -Lock Nut 
0-Lock Washer W-Fulcrum Bolt 
P-Retaining Washer ' X -Clutch Qrm 
Q-Bearing Inner Race Y -Return Spring 

Fig. 2-Exploded View of PTO Clutch Assemly 

. Disassembly Inspection 

Remove clutch arm (X)  from PTO clutch pivot (A) Inspect clutch linings and mating surfaces for ex- 
and fulcrum bolt (W). Loosen clutch brake shoe (T) cessive wear. In bearing inner race 
to allow PTO clutch cup (M) to be removed. Remove and seal. Inspel hoe for excessive 
cap screw (N) and washers (0 and P) from end of wear. Replace p 'Y- 

aft and remove bearing inner race (Q). Re- 
lutch cone (R) and key (S). 

. cranksh 
move c 

Remove outer snap ring (8). Press PTO clutch piv- 
ot (A) out of PTO clutch cup (I). Remove inner snap 
ring (J). Press two needle bearings (K) and oil seal 
(L) out of PTO drive sheave. Remove small snap 
ring ID) from PTO clutch pivot (A) and press bearing 
(C} off clutch pivot (A). 

spect be 
:t PTO 
arts as I 

:arings, 
brake s 
iecessar 

. - 
, , 

Litho in U.S.A. 



Tractors, 200 Series PuwerTrain 50 
SM-2 105 (Qct- 76) PTO Clutch 25-3 

A-Knob 
8-112" Hex. Nut 
c -Lever 
D-5/16" Hex. Nut 
E-Cap Screw 
F -Nut 
G-Locking Spring 
H-BalI Joint 
I -Link 
J -3/8" x 1-1 14" Cap Screw 

N -Connecting Strap 
0-Hinge Pin 
P -Pivot 
Q-Link 
R - 5 0 6  Nut 
S -Flat Washer 
T -Spacer 
U -Clutch Spring 
V -Return Spring 
W--Clutch Arm 

K-Toggle Assembly X -Fulcrum Bolt 
L-3/8' Jam Nut V -1 /2" Lock Nut 
M-3/32 x I-1/4" Cotter Pln 

A-Knob M-I/&" x 314 Cotter Pin 
8-112" Hex. Nut N-Washer 
C-Lever 
D-Nut 
E-Cap Screw 
F -Nut 
G-Locking Spring 
H-Ball Joint 
I -Link 
J -3/8" x 1 - 1 /4" Cap 
K-Toggle Assembly 
L-318'' Jam Nut 

Screw 

0 -Link 
P -5/16 Nut 
Q-Flat Washer 
R -Spacer 
S -Clutch Spring 
T --Return Spring 
U-Clutch Arm 
V -Fulcrum Bolt 
W-1/2" Lock Nut 

Fig. 4-PTO Linkage for 210, 212 and 
214 Traciors 

Fig. 3-PT0 Linkage tor 200 Tractor 

Inspect clutch linkage, springs and all connections to be certatn nothing is bent, broken, loose or stretched 

Litho in U.S.A. 



50 Power Train 
25-4 PTO Clutch 

Tracfors, 200 Series 
SM-2105 (Oct-76) 

ASSEMBLY 

A-Clutch Cane With Brake &-Bearing Inner Race 
Lining C-Cap Screw 

Ftg 5-Clutch Cone and Bearing Inner Race Assembfy 

Install key in crankshaft and slide clutch cone (A) 
onto crankshaft, Fig. 5. 

Install bearing inner race (B), retaining washer, 
lock washer and cap screw (C), Fig. 5. Trghten cap 
screw securely. 

M I 6 6 6 5 H  

A-PTO Drive Sheave E-Clutch Pivot 
B-Seal (Lip Inward) F-Ball Bearing 
C-Roller Bearings G-Outer Snap Ring 
0-Pack This Area H-Inner Snap Ring 

With Grease 

Fig. &P?O Drive Sheave Assembly Detail 

Press bearings (C) and seal (B) into PTO drive 
sheave (A) to dimension given in Fig, 6. Pack area 
(D) w~th  John Deere High-Temperature Grease or 
equivalent. See page 10-15-3. Press clutch pivot (E) 
into ball bearing SF) and secure w ~ t h  small snap ring 
(not illustrated). Install Inner snap ring (H) rnto PTO 
drive sheave (A). Secure clutch pivot and ball bear- 
ing assembly in place with outer snap ring (G). 

Slide complete PTO clutch sheave assembly onto 
bearing inner race. 

Liiho in U.S.A. 



Tractors, 200 Series 
SM-2 105 t'0cf- 761 

Power Train 50 
PTO Clutch 25-5 

ADJUSTMENTS 

A-Toggle Assembly 
B-Lock Nut 
C-Fulcrum Bolt 
D--Clutch Arm 
E-PTO Control Lever 
F-Locklng Spring 
G--Ad justable PTO Ltnk 
H-PTO Sheave 
J-PTO Brake 
K-PTO Drive Sheave 

Fig. 7-Top View of PTO ~irikage-200 Tractor 

A-Toggle Assern bly 
&Lock Nut 
C-Fulcrum Bolt 
D-Clutch Arm 
E-PTO Control Lever 
F-Locklng Sprlng 
G-Adjustable PTO Llnk 
H-PTO Sheave 
J-PTO Brake 
K-PTO Drive Sheave 

Fig. 8-Top View of PTO Linkage-210, 212 and 214 Tractors 

Adjust length of PTO link (G)  so the PTO lever 
points forward and the toggle (A) is overcenter ap- 
proximately 1-1 /2 inches (38.1 0 mm) or 1 J8-inch 
(3.175 mm) forward of parallel as shown, Figs. 7 or 
8. 

Adiust the fulcrum bolt (C) to a preliminary setting 
of 2-1 /2 inches (63.50 mm) from the back of the lock 
nut (B) to the inside of clutch arm (D), Fig. 7 or 8. 

Adjust the clutch spring so when the PTO is in the 
engaged pos~tion the distance from the clutch arm 

(D) to the outside washer is 1-1/4 inches (31 -75 
mm). 

Readjust the fulcrum boEt (C) and clutch spring if 
necessary to maintain a parallel condition between 
the clutch arm (D) and PTQ sheave (H) with the PTO 
engaged. 

After the clutch adjustments have been made, ad- 
just the PTO brake (J) for a 1/32-inch (0.794 mm) 
gap between the brake pad and the PTO drive 
sheave (K) with the PTO engaged. 

Lifho in U.S.A. 



50 Power Train Tractors, 200 Series 
25-6 PTO Clutch SM-2 1 05 (Oct-76) 
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HYDRAULIC SYSTEM 
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60 Hydraulic System 
5-2 General Information 

Tractors, 200 Series 
SM-2105 (Oct-761 

R E S E R V O I R  

PRINCIPLE OF OPERATION 

- 

Fig. I -Open-Center Hydraulic System 

A hydraulic lift system is available for 210, 212, 
and 214 Tractors as a dealer installed accessory. 
The hydraulic lift consists of a positive displacement 
pump (Parker Hannifin), control valve, double-acting 
cylinder, reservoir and hoses. 

With this open-center system there is a continuous 
flow of or1 from the reservoir to pump through the 
control valve back to the reservoir in the neutral posi- 
tion. 

When the control valve is actuated, pressure ail 
from the pump is directed to either side of the double 
acting cylinder. As pressure oil moves the piston 
through its stroke, oil from the other stde of the pis- 
ton leaves the cylinder and enters the control valve 
and is directed back to the reservoir. 

The direction of oil flow is changed in the control 
valve. The lift lever moves the spool to open and 
close the correct parts to direct the oil to the cylinder. 
When the lever is released, it will return to the neu- 
tral position. At this time the oil at either side of the 
piston is trapped, locking the piston rod in place. 

Litho in U.S.A. 



Tractors, 200 Series 
SM-2105 f O ~ f - 7 6 )  

Hydraulic System 60 
General Informa tion 5-3 

Frg. 2- Reservorr 

The reservoir rnbunted inside the wedestal has a 
one quart capacity. 

When servicing the hydraulic system, remove the 
filler cap and check the fluid level. The fluid level 
should be 1 inch (24.4 mm) from the top of the res- 
ervoir. When required, add John Deere All-Weather 
Hydrostatic Fluid or Type "F" Automatic Transrnis- 
sbon Fluid. 

The hydraulic system lubricant does not require 
periodic changing. However, it the unit IS d~sassem- 
bled for service, add one quart of new oil. 

IMPORTANT: Never allow dirt to enter the hy- 
draulic system. 

CAUTION: Escaping fluid under pressure a can have sufficient force to penetrate the 
skin, causing serious personal injury. Before dis- 
connecting lines, be sure to relieve ail pressure. 
Before applying pressure to the system, be sure 
all connections are tight and that lines, pipes and 
hoses are not damaged. Fluid escaping from a 
very small hole can be almost invisible. Use a 
piece of cardboard or wood, rather than hands, 
to search for suspected teaks. 

If injured by escaping fluid, see a doctor at 
once. Serious infection or reaction can develop if 
proper medical treatment is not administered im- 
mediately. 

TESTING SYSTEM PRESSURE 

A-Pressure Gauge B-Pump Outlet 

Fig. 3-Testing Pressure at Pump Outlet 

A pressure gauge (A) is attached directly to the 
outlet side of the hydraulic pump (B) to check pump 
output. Pump output pressure should be 500 to 600 
psi. 

IMPORTANT: Do not maintain relief valve pres- 
sure longer than 2 minutes. Sustained relief valve 
pressure causes heat build-up and possible dam- 
age to the pump. 

If pressure does not reach 500 psi, check these 
possible causes: 

Cause Remedy 

Drive be1 t loose. 

Low oil supply. 
Air leak in inlet line. 
Partially blocked 

inlet line 
Defective relief valve. 
Contaminated oil. 
Worn pump. 

Adjust for 1 /2-inch 
deflection 

Add orl. 
Check for leaks. 
Check for obstruction 

and dean 
Replace relief valve 
Change oit. 
Repair pump. 

Other hydraulic malfunctions are diagnosed on the 
next page. 



60 Hydraulic System Tractors, 200 Series 
5-4 General Information SM-2 105 (Oct- 76) 

DIAGNOSING MALFUNCTIONS 

Problem 

Noisy pump 
(caused by cavitation) 

System gets hot. 

Foaming oil. 

Low system pressure. 

External leakage. 

Cause 

Flluid low in reservoir. 
Improper viscosity oil. 
Plugged or kinked inlet 

line to pump. 
Plugged outlet on reservoir. 

Fluid low in reservoir. 
Contaminated oil. 
Rel~ef valve set too high. 
Improper oil. 
Hose restricted (crimped or 

pinched). 
Leaks. 

Improper oil 

Fluid low in reservoir. 
Loose, worn or damaged belt. 
Loose drive sheave (key missing). 
Weak relief valve. 
Worn pump. 

Loose screws. 
Damaged O-rings. 
Damaged hoses or loose connections. 
Valve spool worn or damaged. 

Work load lowers with spool in 
slow rarse pos~tion. Damaged lift check plunger. 

Damaged lift check seat in body. 
Damaged O-rings. 
Damaged lines or loose connections. 

Work load drops with spool in 
neutral position. Damaged cylinder packing. 

Line to cylinder leaking. 
Internal leakage between spool 

and valve body. 

Sticky valve spool. Misaligned control linkage. 
Foreign material in spool bore. 

Remedy 

Fill reservoir. 
Change oil. 
Straighten and/or clean 

inlet line. 
Clean reservoir. 

Fill reservoir. 
Change oil. 
Replace relief vajve. 
Change oil. 

Straighten hoses. 
Check fittings, lines and hoses. 

Change oil. 

Fill reservoir. 
Replace or adjust belt. 
Replace key. 
Replace relief valve. 
Repair pump 

Tighten. 
Replace O-rings. 
Check fittings, lines and hoses. 
Replace control valve. 

Replace lift check plunger. 
Replace control valve. 
Replace O-rings. 
Check fittings, lines and hoses. 

Replace cylinder. 
Tighten or replace hose. 

Replace control valve. 

Correct alignment. 
Remove spool. Clean spool and 

bore. 

Litho in U.S.A. 



Tractors, 200 Series 
SM-2 105 (Ocf - 76) 

Hydraulic System 60 
Control Valve 10-1 

Group 10 
CONTROL VALVE 

PRINCIPLE OF OPERATION 

A-Valve tloay 
B-0-Ring (2 used) 
C-Lift Check Plug 
D-0-Ring 
E-Lift Check Spring 
F-Lift Check Plunger 
G-Spool 

n-: 
I-Washer (2 used) 
J-Spring 
K-Spacer 
L-Shoulder Bolt 
M-Cap 

Fig, 1 -Control Valve Components 

The control valve conslsts of a valve body, spool, Before removing and disassembl lng the control 
two work ports and a lift check valve. The lift check valve, be sure to check "Diagnosing Malfunctions," 
valve prevents the load or attachment from lowering page 60-5-4, for all possible causes of difficulty. 
when lifted from a partially raised pos~tion. The con- 
trol valve is an open center design, in that with the 
lift lever in neutral position and the engine running, 
oil flows continuously from the reservoir ta the pump 
through the control valve and back to the reservotr. 
Oil from the work ports to the cylinder is trapped, 
locking the cylinder in position. 

Litho in U.S.A. 



60 Hydrau!ic System 
10-2 Control Valve 

Tractors, 200 Serie. 
SM-2 105 (013- 76) 

REMOVAL 

A-Hoses to Cylinder C-Line from Reservoir 
&Hose from Pump 0-Link 

Fig. PRelieving System Pressure E-Mounting Bolts 

Slg 4- Removmng Control Valve 
Lower equ~pment to the ground. With the engine 

stopped, move the control lever forward and back to Disconnect hoses to cylinder (A). Disconnect hose 
relieve all pressure In the system. from pump (B). 

Remove the battery and battery box. Remove the two bolts and nuts holding the left- 
hand pedestal side. Remove the pedestal side with 
reservoir and valve. 

Disconnect link (D} between lift lever arm and con- 
trol valve. 

Disconnect line from reservoir at valve (C). 

Remove mounting bolts (E) from the control valve 
and remove valve from side pedestal. 

Plug hydraulic lines and hoses to prevent dirt from 
entering. 

Fig. 3-Draining Oil from Reservoir 

Wipe all hoses and connections clean. Disconnect 
hose (A} from reservoir to pump. Drain oil into can 
(B), Fig. 3. 

Litho in U.S.A. 



Tractors, 200 Series Hydraulic System 60 
SM-2 1 05 (Oc f - 76) Control Valve 10-3 

DISASSEMBLY 

' a ;  

A-Spool Cap 
B-Spool 
C-Cap Screw 

> be rep 
rnless it 
ve the s . -  . 

D-Spring 
E-Valve Body 
F-Sleeve 

G-0-Ring J-Plunger 
H-Lift Check Plug K-0-Ring 
I -Lift Check Spring 

Fig. 5-Removing Spool and Lift Check Plug 

* * > " *  
* _j Plug all ports and clean outside of valve thorough- - + 

IY 
Remove the spool cap (A) and spool (B). Do not 

remove the cap screw (6) unless the sp r ing  {D) 
needs tc ,laced. The spring need not be re- 
placed t is broken. 

Remo pool (B) from the valve body (E). 
NOTE: spool (8) and valve body (E) are matched 

sets. If one is damaged, both must be replaced. 
Remove the sleeve (F) and 0 - r~ng  (G )  from the 

spool (E). 
Remove lift check plug (H), spring (I) and plunger 

(J) from the valve body. Remove the 0- r~ng  (K) from i fg k S >  ' 

the plug (H). 
y.$p.sliy . 

Remove O-ring from control valve body, Fig. 6, us- 
Ing a small wire or paper clip. Discard all O-rings. Fig. 6-Removing 0-hmg rrom Valve Body 

INSPECTION 

Remove all nicks and burrs from ports and inspect 
the spool (B) and valve body (E) for excessive wear, 
Fig. 5. 

Inspect the spool spring ('D) and lift check spring 
(I) for breakage, Fig. 5. 

Do not inspect O-rings. Replace them. 

Litbo in U.S.A. 





Tractors, 200 Series 
SM-2 105 (Oct- 76) 

Hydraufic System 60 
Pump 15-1 

Group 15 
PUMP 

PRINCIPLE OF OPERATION 

A-Key E-Seal 
B-Center Sectlon F-Cap Screw 
C-Oowsl Pin G--Washer 
D-Front Cover H--0-Ring 

I -Back Cover 
J -V-Seal 
K-Gasket 
L-Heat Shield 

M-Wear Plate 
N-0-Ring 
0-Driven Gear 
P-Drive Gear 
Q-Relief Valve 

Fig. 1 -Pump Components 

When the pump is in operation, the pump drive 
gear (P) rotates the driven gear (0). Oil enters the 
inlet port from the reservoir and is trapped between 
the gear teeth and the pump housing. As the gears 
rotate, the ail is displaced and forced out the outlet 
port of the pump. The volume of oil the pump deliv- 
ers is dependent upon the speed the pump is driven. 
The pressure in the system is determined by the re- 
lief valve setting and the load applied to the system. 
When the load is too great, the relief valve will open 
and channel excess oil to the inlet side of the pump 
and recycle the oil through the pump. 

Gear end clearance is kept at a minimum by 
means of a bronze-faced steel wear plate (M). The 
wear plate 1s kept in contact with the gear ends by 
hydraulic pressure from the outlet side of the pump. 
Hydraulic oil is forced through a small hole in the 
wear plate to the underside of the V-seal (J). This oil 
pressure pushes the wear plate (M) against the 
gears, greatly increasing pump efficiency. 

Litho in U.S.A. 



60 Hydraulic System 
15-2 Pump 

Tractors, 200 Series 
SM-2 105 (Oct- 76) 

REMOVAL 
Remove battery and battery box 

DISASSEMBLY 

Fig. 4- Disassembling Pump 

Clean the exterior of the pump thoroughly with 
solvent. Fig 2- Draining Hydraulic Oil 

1. Disconnect inlet line from pump and drain oil 
from reservoir into a container. 

1. Scribe a line across the three sections of the 
pump as a guide for reassembly. 

Fig. 3- Removing Pump 

Fig. 5-Disassem bling Pump 2. Disconnect outlet line from pump. 

2. Remove the four cap screws and the front cov- 
er. The center section will remain attached to either 
the front or back cover. 

NOTE: Plug hydrau/ic lines to keep out dirt. 

3. Loosen pump mounting cap screws to loosen 
drive belt. Remove pump drive sheave, Remove key. 
Do not lose key. 

3. Place the drive gear into the unseparated sec- 
tions; then, remove the center section being careful 
to avoid cocking it on the dowel pins. 

4. Remove pump mounting cap screws, nuts and 
lock washers and remove pump. 4. Remove the gears. 



iactors, 200 Series 
;M-2105 (013-76) 

Hydraulic System 60 
Pump 15-3 

, 

^ " * I *  
" < , A * ,  

- v  * +  
W I  

I-:..": * 

Fig. 6-rZoor nrrry r u r ~ , p  ~ur  masemb/y 

5. Mark the front cover island next to the pressure 
vent hole in the wear plate to act as a guide for reas- 
sembly. The location of this vent hole determines 
pump rotation. 

0 - ?  v - 7  9 ' - P P '  P $  Y8 
U 1 Y 

8. Do not remove shaft seal in front cover unless it 
is damaged or leak~ng. If the seal is to be replaced 
be careful not to damage the seal recess, Fig. 8. 
Heat the cover in an oven to 250°F to reduce the 
press fit. 

9. If the relief valve is defective, replace it as a 
complete unit, Fig. 7. 

Fig. 7- Pump Disassembly 

6. Use a small diameter wire (a paper clip will do) 
to remove the wear plate, heat shield, gasket and V- 
seal. Discard these parts. Wear plate wear ridges of 
more than 0.0005 inch (0.0127 mm) indicates a worn 
pump in need of repair. 

7. Remove and discard both O-rings. 

itho in U.S.A. 



INSPECTION 

I d l f l ' l 2 i :  

Fig, 9-lnspecting Pad$ for W%'r 

I .  lnsped shafts for roughness in bearing and 4, ln~pect gear end faces. outside diameter and 

minilnim diameter 3 0,4998 inch teeth for roughness and smre marks Minimum gear 

(1 2.6949 mm). width is 0.2770 inch (7.0358 mm). Minimum gear 
outside diameter is 1.2395 inch (31.4833 mm). 

2, Inspect bearing bore for wear. Maximum bore 
diameter shnu\d not ercerd 0.5015 inch (12.7381 5- I ~ S ~ P C ~  the Pump center section of 

mm). gear bore diameters far excessive Wear Or score 
marks. The center sedion will show wear at the inlet 

3 Insped keyway and {or damage or exces- side ot the pump This Wear ridge should not exceed 
1 /32 inch (0.79 mm). sive wear. 



Tracfors, 200 Series Hydraulic System 60 
SM-2 105 (013-76) Pump 15-5 

ASSEMBLY 

The small vent hole (F) through all these parts 
must be in line and positioned next to the scrtbe 
mark (G) made during disassembly. This locates the 
vent holes on the outlet side of the pump. 

The lips of the V-seal (A) must face toward the 
cavity. Use a small, dull screwdriver or similar tool to 
carefully tuck the seal into the groove. 

Press the gasket (B) and heat shield (C) ftrmly to- 
ward the bottom af the cavity with your thumbs to 
provide suff~cient space for the wear plate (D). 

A--Shaft Seal B-Spring-Loaded Lip 
C-Front Cover 

Install the wear plate (Dj with the bronze surface 
up (toward the gears) and the small vent hole (F) in 
line with the vent hole in the heat shield. 

Fig. 10-Replacing Shafl Seal 

Install O-ring (H) into front cover {Ej. If necessary, 
oil and stretch O-ring slightly so it will remain in its 
groove. 

Clean all parts thoroughly before assembly. 

If it was removed, install shaft seal (A) into front 
cover (C) with spring-loaded lip (B) facing inward. 
Place the front cover (C) on a smooth, flat surface. 
Use a flat steel rod slightly smaller in diameter than 
the outside diameter of the seal to force the seal (A) 
into the front cover (C). 

A-Drive Gear 
B-Driven Gear 

C-Dowel Pins 
D--Front Cover 

Fig. IPlnstatIing Gears A-V -Seal 
&Gasket 
C-Heat Shield 
0-Wear Plate 

E-Front Cover 
F -Vent Holes 
G-Scribe Mark 
H-0-Ring 

Install drive gear (A) and driven gear (€3) into the 
front cover (D). Apply oil to the shaft at the drive end 
to prevent damage to the shaft seal. Make sure that 
the shaft seal lip and spring is not pushed out by the 
shaft. 

Fig. 1 1 -installing V-Seal, Gasket 
Heat Shield and Wear Plate 

In this arder, install the V-seal (A), gasket (B), heat 
shield (C) and wear plate (D) into the front cover (E) 
as follows: 

lnstall dowel pins (C) into front cover (D). 

- - -  

Lithe in U.S.A. 



60 Hydraulic Sysfem Tractors, 200 Serie: 
15-6 Pump SM-2105 (Oct-76) 

8 Add a generous amount of oil into the gear cavi- 

k ties. Rotate the gears to distribute the oil. 

1 Install the O-ring (D) in the back cover (E). 

Oil the face of the back cover (E). 
? 

Align the scribe mark on the back cover (E) with - * " the scribe marks on the center section (A) and front 
cover (G). 

3 

4 Install the back cover (E) with the four cap screws 
and washers (F). Tighten the cap screws to 190 to 
210 in-lbs (21.467-23.726 Nm) torque. 

~2 64 I>?;? Add a generous amount of oil to both pump ports 
A-Center Section D-0-Ring to insure adequate lubrication. 
B-Gears E-Back Cover 
C S l o t  F-Cap Screws Install the pump in the tractor opposite the se- 

G--Frant Cover 
quence illustrated on page 60-15-2. 

Fig. 13-installing Center Section and Back Cover 

Make sure the wear plate is still seated in its 
cavity. 

Alrgn the scribe mark on the outside of the center 
section (A) with the scribe mark an the front cover 
(G) and install the center section (A) over the gears 
(B). Also, the small slot (C) must align with the small 
vent hole in the wear plate. 

SPECIFICATIONS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pump Output and Relief Valve Setting Maximum 4 gallons-per-minute 
Maximum 500 to 600 pounds-per-square-inch 

Wear Tolerances 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gear Shaft Diameter. Minimum 0.4998 inch (12.6949 mm) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bearing Bore Maximum 0.5015 inch (12.6949 mm) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gear Width .Minimum 0.2770 inch (7.0358 mm) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gear Outside Diameter Minimum 1.2395 inch (31.4833 mm) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Center Section Wear Ridge Maximum 1/32 inch (0.79 mm) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wear Plate Wear Ridge. Maximum 0.0005 inch (0.0127 mm) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cap Screw Torque 190 to 21 0 in-lbs 
(21.467 to 23.726 Nm) 

Litho in U.S.A. 



Tractors, 200 Series Hydraulic System 60 
SM-2 105 (Ocf - 76) Cylinder 20-1 

Group 20 
CYLINDER 

PRINCIPLE OF OPERATION 

A-Oil Port 
B-0-Ring 
C-Piston 
D-Barrel 

E-Piston Rod 
F-0-Ring 
G-Bearing 
H-Head 

Fig. I-Cutaway View of Double-Acting Cylinder 

The Cessna cylinder is mounted on the underside The hydraulic cylinder is a welded assembly and is 
of the tractor to a pin in the frame and to the lift no2 servicable. A new cylinder must  be installed if the 
quadrant. When the hydraulic lift lever is moved for- old cylinder is defective. 
ward or back, the l~ff  cylrnder is extended or retract- 
ed, thus actuating the l i f t  l inkage and raising or Remove and replace the cylinder as shown on the 
lowering mounted equipment, next page. 

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 linkage prevent the retracting cyltnder from ex- 
erting downward forces on front or rear-mounted 
equipment. This prevents damage to the equipment 
and allows it to float with ground contours. 

Litho in U.S.A. 



60 Hydraulic System 
20-2 Cylinder 

Tracfors, 200 Serie: 
SM-2 1 05 (Ocf - 76 

REMOVAL 

A-Hydraulic Cylinder Hoses B-Hose Guide Nut 

Fig. 2-Baitery and Battery Box Removed for Access 

(Not illustrated.) Lower attachment to the ground. 

(Not illustrated.} With the engine shut off, move the 
hydraul~c control lever back and forth to relieve all 
pressure in the system. 

(Not illustrated.) Remove the battery and battery 
box to provide access. 

Disconnect the hydraulic cylinder hoses (A) from 
the control valve, Fig. 2. Plug the ends of the hoses 
to keep out d~rt. 

Loosen the hose guide nut (B) and pull the hoses 
down below the frame. 

A-Cap Screw, Flat Washer E-Cotter Pin and 
and Hex. Nut Flat Washer 

&Offset Strap and Pin F-Pivot Pin 
C--Spacer G-Cylinder 
D-Lift Cylinder Ram 

Fig. 3-Removing Hydraulic Lift Cyiininder 

Remove the cap screw, flat washer and hex, nut 
(A) holding the offset strap and pin, Fig. 3. 

Remove the offset strap and pin (B), Fig. 3. 

Remove the spacer (C) from the end of the lift cyl- 
inder ram (D), Fig. 3. 

Remove the cotter pin and flat washer (E) from the 
pivot pin, Fig. 3. Slide the rear part of the cylinder 
(6) off the pivot pin (F). Remove the cylinder (GI 
with hoses. 

Litho in U.S.A. 



Tractors, 200 Series 
SM-2 105 (Ocf- 76) 

Hydraulic System 60 
Cylinder 20-3 

A-Longer nusc mold Line 8-Shorter Hose and tine 
C-Cylinder 

Fig. 4-Hydraulic Cylinder Hoses 

Disconnect hose lines (A and 8) from cylinder (C), 
Fig. 4. Remove fittings and discard defective cylin- 
der. 

INSTALLATION 

Install rne rlrrlngs in the new cylinder ario ~ u l l ~ l e c t  
the longer hose and line (A), Fig. 4, to the cylinder 
rear port. Connect the shorter hose and line (&I to 
the cylinder front port. 

A-Cylinder D-Spacer 
B-Pivot Pin E-Primary Lift Arm 
&Flat Washer and F-Offset Strap and Pin 

Cotter Pin &-Cap Screw, Flat 
Washer and Hex. Nut 

Fig, 6-Installing Hydraulic L i f t  Cylinder 

Position cyl~nder (A) and hoses in tractor. Slide 
rear of cylinder (A) on pivot pin (8). Secure cylinder 
(A) to pivot pin (0) with a flat washer and cotter pin 
(C), Fig. 6. 

Slide spacer (D) through hole in cylinder ram, Fig. 
6. 

Manually rotate primary lift arm (E) rearward 

NOTE: Remove plugs from ends of hoses. The 
cylinder ram can then be moved in and out to make 
installing the cylinder easier. However, be sure fo 
keep dirt from entering hoses. 

Attach ram to quadrant with offset strap and pin 
(F) through spacer (D), Fig. 6. Bolt offset strap and 
pin (F) to prlrnary lift arm (E) with a 5/16 x 7/8-inch 
cap screw, flat washer and hex. nut (G), Fig. 6. 

Refer to Fig. 5 and connect lift link (C) with drilled 
pin (B) and spring locking pin (A). 

A-Spring Locking Pin B-Drilled Pin 
C-Llft Link 

Fig, 5-Disconnect~ng Ltfl Link 

Pull the spring locking pin (A) and remove the 
drklled pin (B) to disconnect the lift link (C), Fig. 5. 

Litho in U.S.A. 



60 Hydraulic System 
20-4 Cylinder 

Tractors, 200 Series 
SM-2105 (Oct-76) 

A-Hose from Rear Cylinder Port 
B-Hose from Front Cylinder Port 
C-Hose Guide Nut 

Fig. 7-Connecting Hoses to Control Valve 

Connect the hose from the cylinder rear port to the 
control valve front port (A), Fig. 7. 

Connect the hose from the cylinder front port to 
the control valve rear port (B), Fig. 7. 

Position hoses in hose guide slot. Push down on 
hose guide and tighten nut (C). 

IMPORTANT: Make sure hydraulic hoses clear 
all linkage. 

(Not illustrated.) Install battery box and battery. 

Litho in U.S.A. 
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70 Misce/Ianeous 
5-2 Steering Linkage 

Tractors, 200 Seri~ 
SM-2105 (Oct-76) 

GENERAL INFORMATION 

A-Housing 
B-Spring Washer 
C-Cup 
D--Cam 
E-Jam Nuts 
F-Adjusting Plug 
G-Grease Fltting 

" -  

G -Q The steering linkage consists of the steering gear 
f> assembly, drag link, spindles and tie rod. 

1 

The steering gear has a 14:l steering ratio. It is a 
cam and lever type steering gear, utilizing the cam ' 
(D), lever arm (H), pivot bolt (I) and tapered stud (J) 
shown in Fig. 1. 

x 
The lever arm Ill) is actuated whenever the cam is 

rotated. This in turn, pulls or pushes the drag link 
connected to the left steering spindle, turning the 

B wheels left or right. 

The left and right-hand steering spindles are con- 

H-Lever Arm 
I -Pivot Bolt 
J -Tapered Stud 
K-Lock Nut 
L -Seal 
M-Seal Retainer 
N--Cotter Pin 
0-Bearing Balls 

7 -Ross Steering Gear 

nected by a tie rod (C, Fig. 2) to give equal move- 
ment on both swindles. 

A-Ball Joint 0-Lock Washer 
B-Nut (L.H. Threads) E-Nut (R.H. Threads) 
C-Tie Rod F-Jarn Nuts 

Fig. 2-Tie Rod 

Litho in U.S.A. 



'ractors, 200 Series Miscellaneous 70 
; M - 2  1 05 (Oct- 76) Steering Linkage 5-3 

STEERING ANALYSIS 

Listed below are some difficulties that might occur 
with the steering system. Familiarize yourself with 
this information before proceeding to "Diagnosing 

@ 

Maffunctions" on page 70-5-5. I 
I 

Seal and Retainer I 

I 

c;" n a,. , ,,. ,,,,,,ing Gear Housing 

C-Seal Retainer 
&Lever Arm 

Fig. 3-Damaged Seal 
I 

A damaged seal (A), Fig. 3, is caused by over- 
greasing the housing (B), or improperly adjusting the 
cross bolt in the lever arm (D). 

Housing 

A broken steering gear housing, Fig. 4, is most 
commonly caused by the wheels striking a solid ob- ~ $ 2  2 i> 

ject when the tractor is traveling at fast speed. It can Frg. 5-Broken Lever Arm Cross Boil 

also be caused by applying excessive pressure on 
the steering wheel with a heavy load on the front of A broken lever arm cross bolt, Fig. 5, is caused by 

the tractor. excessive force being applted etther by the steering 
wheel or excessive weight on the front end. 

To reduce steenng effort, the tractor should be in 
motion when turning the front wheels, especially with 
heavy ballast on the front of the tractor. 

Litho in U.S.A. 



70 Miscellaneous Tractors, 200 Series 
5-4 Steering Linkage 

- - SM-2105 (0.~-7'6) 

STEERING ANALYSIS-Continued 

Spindle Ball Joints 

A-Ball Joints with L.H. Threads &Drag Llnk 
6-Ball Joints with R.H. Threads D-Tie Rod 

Fig 7-BaN Joints 
Fig. 6-Bent Spindle Arm 

Replace ball joint assembly ( A )  or (B), Fig. 7 ,  A bent sp~ndle arm, as shown in Fig. 6, is usually 
the result of the front wheel striklng a solid object. whenever excessive looseness or other damage is 

noticed. 

Lifho in U.S.A. 
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SM-2 105 (Oct- 76) 

Miscellaneous 70 
Steering Linkage 5-5 

Loose Steering 

Steering gear out of adjustment. 

DIAGNOSING MALFUNCTIONS 

Leaky Steering Gear Housing 

Damaged seal. 

Cracked steering gear housing. Damaged retainer. 

Loose ball joint nuts. Steering gear over-lubricated. 

Worn ball joints. 

Hard Steering 

Tires not properly inflated. 

Tire Strikes Tractor on Turns 

Drag link not properly adjusted. 

Bent spindle and/or spindle arm. 

Steering gear not properly adjusted (too tight). Bent axle. 

Tight spindles. Tires not properly inflated. 

Drag link installed incorrectly. Drag link not properly adjusted. 

Bent spindle arm. 

Tight ball joints. 

Incorrect toe-in . 

Tractor Turns Shorter in One Direction 

Spindle arm striking axle stop. 

Drag link installed and /or adjusted incorrectly. 

Steering Column Squeaks When Steering 
Wheel is Turned 

Lack of lubrication. 

Excessive End Play 

Loose adjusting plug. 

Bent spindle and/or spindle arm. 



70 Miscellaneous 
5-6 Steering Linkage 

Tractors, 200 Serie. 
SM-2 1 05 (Oct- 76) 

REPAIR 

A-Adjusting Plug 
B-Spring Washer 
C-Ball 
D-Bearing Kit 
E-Grease Fitting 
F-Cap Screw 
G-Clamp 

H-Cap Screw 
1 -Steering Gear Assembly 
J -Bearing 
K -Steering Wheel 
L-Jam Nut 
M-0-Ring 
N-Cap 

0--Jam Nut 
P-Seal 
Q-Seal and Retainer Kit 
R-Lever Arm 
S-Stud 
T-Jam Nut 
U-Washer 
V-Cotter Pin 

Fig. 8-Exploded View - Steering Linkage 

Removing Steering Wheel and 
Steering Gear 

Remove steering wheel with a puller (A,  Fig. 9). 

IMPORTANT: The wrong puller will damage the 
steering wheel. See page 80-1 5-2 for correct pull- 
er. 

Remove battery and battery box. 

Remove clamp securing steering column to pedes- r 
tal. 

Disconnect drag link from lever arm. 

Remove cap screws holding housing to frame and 
slip steering gear out from &low tractor. 

A-Puller B-Steering Wheel 

Fig. g-Removing Steering Wheel 

Litho in U.S.A. 



Tractors, 200 Series Miscellaneous 70 
SM-2105 (Oct-76) Steering Lrnkage 5-7 

Disassembling Steering Gear 

Loosen jam nut on tapered stud (I) in lever arm 
(H), Fig. 10. 

Turn stud (I) in until resistance is felt. 

Remove nuts (B) from lever arm cross bolt (A), 
and remove cross bolt from housing. 

Remove cotter pin (K) and plug (F) in steering 
gear housing (J) and sl~de shaft with cam and bear- 
rigs from column. 

Inspecting Steering Gear Parts 

Wash parts in clean solvent. Dry them with com- 
pressed air and a clean cloth. 

A-Cross Bolt D-Bearing G-Spring Washer 
Inspect cam, housing, and plug for cracks, scoring, B-Lock Nuts E-Bearing Cup H-Lever Arm 

and other damage especially in the bearing area. C--Steering Shaft F-Adjusting Plug I-Tapered Stud 
J-Housing 

Replace parts showing excessive wear or damage. 
K-Cotter Pin 

Fig. 10-Disassem bling Steering Gear 

ASSEMBLY 
Assembling Steering Gear 

A-Retaining Rings C--Bearing Balls 
B-Grease 0-cam 

A-Cam B-Plug C-Torque Wrench 

Fig. 12-lnstallmng Cam Assembly ~n Housrng 

F I ~ .  I l -Installing Bearings 
Grease cam (A, Fig. 12) lightly with John Deere 

Apply grease (John Deere Multipurpose Lubricant Mu f t i ~u r~ose  Lubrkcant or an equivalent sAE 

or equivalent) and place bearing balls (C), ball cups purpOse-type grease. 

and retaining rings (A) on both ends of cam (D), Fig. 
11. Slide cam and shaft assembly into housing. Install 

plug (B, Fig. 12) and tighten to 10 to 14  ft-lbs (13.6 
to 17.6 Nm) torque. 



70 Miscellaneous 
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Tractors, 200 Series 
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Assembling Steering Gear-Continued Installing Steering Gear 

A-Cotter Pin B-Adjusting Plug 

Fig. 13-Comer Pin Through Housing 

After tightening adjust~ng plug (B) torquing to 10 to 
14 ft-lbs (13.6 to 17.6 Nm) torque, lock adjust~ng 
plug (8) with a cotter pin (A), Fig. 13. Be sure steer- 
ing shaft turns freely after torquing. 

A-Steering Gear C-Drag Link 
Assembly D-Lever Arm 

B-Cap Screws E-Nut 

Fig. 15-Installing Steering Gear 

Position steer~ng gear assembly (A) in tractor. In- 
stall steering gear with cap screws (B) as shown, 
Fig. 15. Apply Loctite or equivalent to threads of cap 
screws. 

Conndct drag link (C) to lever arm (D), Fig. 15, 
and tighten nut (€1 firmly. 

A-Lever Arm 
B-Retainer 
C-Seal 

D-Washer 
E--Jam Nuts 
F-Housing 

Fig. 14-Attaching Lever Arm lo Steering Gear 

Install new seal (C) and retainer (B) from repair kit. 
Attach lever arm (A) to steering gear housrng {F) with 
washer (D) and jam nuts (E), Fig. 14. 

A--Clamp &Cap Screw 

F I ~  7 6-inslatting Steenng Column 

Place clamp (A) over upper part of steer~ng column 
inside pedestal. Secure clamp with two cap screws 
(B) and nuts. 

Install steering wheel. Tighten steering wheel re- 
taining nut to 10 to 12  ft-lbs (13.6 to 16.3 Nm) 
torque. 

Insert 0 - r ~ n g  into slot in steering wheel cap and 
press cap into steering wheel. 

Adjust the steering gear according to the sequence 
on page 70-5-9. 

Litho in U.S.A. 
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ADJUSTMENTS 
Steering Gear 

A-Jam Nuts E -Tapered Stud 
B-Adjusting Plug F--Jam Nut 
C-Lever Arm G-Housing 
D-Cross Bolt H--Cotter Pin 

Fig. 17-Adjusting Bearings 

Disconnect drag link (not illustrated) from lever arm 
(C), Fig. 17. 

Loosen jam nuts (A) on cross bolt (0). 

Loosen jam nut IF) and tapered stud (E) several 
turns. 

Remove cotter pin {H) from adjusting plug. 

Tighten adjusting plug (B) into housing (G) to 10 to 
14 ft-lbs (13.6 to 17.6 Nm) torque. 

Install cotter pin (H). 

Connect drag link to lever arm. 

% 
Y 

>a 
A* 

* $ ! ? k $ ? F &  > B > 

" - * % " #  rl 

A-Jam Nuts E l l a m  Nut 
B-Lever Arm F-Housing Face 
C-Cross Bolt G-Mid-Point on Gear 
0-Tapered Stud 

Fig. 18-Adjusting Backlash 

Adjust the steering gear so there is a slight drag at 
mid-point (G), Fig. 18, as the steering wheel is 
turned through its full range of travel. 

To find mid-point (G), count the number of turns 
from one extreme to the other. 

Turn steering wheel one-half the total number of 
turns. Adjust at this point. 

Loosen tapered stud (D) two or three turns. 

To adjust backlash, place a 0.100-inch (2.54 mm) 
thick spacer between lever arm (B) and housing face 
(F). 

Tighten inside jam nut (A) until spacer is held tight. 

Then loosen inside jam nut just enough to 'remove 
spacer. 

Tighten outside jam nut (A) to 40 ft-lbs (54.23 Mrn) 
torque. 

Turn tapered stud (D) into housing until it.is snug. 

Tighten jam nut (E) to 40 ft-lbs (54.23 Nm) torque. 

Turn steering wheel through full range of travel, for 
final test. 

Litho in U.S.A. 
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Adjusting Toe-In Adjusting Steering Linkage 
Adjust the steering linkage to obtaln the following. 

I .  Adequate clearance (A) between the drag link 
(B) and tire (C) as shown, Fig. 20. 

2. To prov~de equal left and right turning radius. 

3. To provide maximum clearance between mower 
deck and drag link when mower deck is raised. 

f---', 

A-Distance at  Front C-Tie Rod 
of Wheel 0--Jam Nuts 

6-Distance at Rear 
of Wheel 

Fig. 19-Adlustable Tre Rod Viewed 
from Underneath Tractor 

Measure distances (A) and (B), Fig. 19. The tractor 
has proper t o w n  or alignment when dimension (A) is 
3/16-inch less than dimensron (B). 

When requlred, loosen lam nuts (D) and turn tie 
rod (C) until proper toe-in is obtained. Tighten jam 
nuts (0) firmly. 

A-Clearance Between Drag Link and Tire 
B-Drag Llnk Positions 
P T i r e  

Fig, 20-Sieering Llnkage Adjustment 
Viewed from Top of Tractor 

The overall length of the drag link determines left 
and right turning radius. 

To equalize turning radius, disconnect the drag link 
from lever arm. Point wheels straight ahead. 

Turn steering wheel through its full range, counting 
the number of turns. Turn wheel half-way back. 
Loosen jam nuts at the drag link. Then lengthen or 
shorten drag link until it can be attached to lever 
arm. 

If drag link interferes with left front tire, loosen drag 
link ball joint jam nuts. Rotate drag link inward (to- 
ward center of the tractor). Lock ball joint jam nuts 
and re-test for equal turning. 

Litho in U.S.A. 
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TORQUE FOR HARDWARE 

Location Torque 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Steering gear plug 10 to 14 ft-lbs (13.6 to 17.6 Nm) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lever arm cross bolt 22 to 25 ft-lbs (29.8 to 33.9 Nm) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Jam nut on lever arm stud 40 ft-lbs (54.2 Nm) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Steering wheel retaining nut 10 to 12 ft-lbs (13.6 to 16.3 Nm) 

Litho in U.S.A. 
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Group 10 
FRONT WHEELS AND AXLES 

INTRODUCTION 

Refer to Group 5, "Steering Linkage" for service drag link, tie rod, toe-in adjustment, etc. This group 
and adjustment of al[ linkage retated to the front covers only front wheel spindles, beartngs and axle. 
wheels.  Group 5 ~ncludes service of ball joints, 

REPAIR 

A-Ball Joint Assembly 
B-Jam Nut with R.H. Threads 
C-Tie Rod 
0-Cap Screw 
E-Lock Washer 
F-Drag Link 
G--Jam Nut with L.H. Threads 
H-Ball Joint Assembly 

I -Grease Fitting 
3 -L.H. Front Wheel Spindle 
K-King Pin Bushing 
L-Axle with Bushing 
M-King Pin Bolt 
N-Cotter Pin 
0-Slotted Nut 

P-R.H. Front Wheel Spindle 
&Snap Ring 
R-Valve Stem 
S-Bearing 
T-Front Wheel Disk 
U-Spring Washer 
V-Spindle Cap 

Fig, I-Exploded View of Front Wheels and Axles 

Litho in U.S.A. 
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Removing Front Wheels Removing Spindle ~ i o m  Axle 

A-Spindle F -Washer 
&Inner Bearing G-Spindle Cap s f  7 Pi74 f.:: 
C-Spring Washer H--Cap Screw 
&Valve Stem I -Grease Fitting A-Tie Rod End C-Snap Ring 
E-Outer Bearing J -Wheel B-Snap Ring Pliers 0-Spindle 

Fig. 2-Removing Fronf Wheel Components Fig. 3-Removing Snap Ring 
from Sptndle 

To remove spindle (D), d~sconnect tie rod end (A), 
Jack up tractor until wheel clears the ground. Re- and using a snap ring pliers (B), remove snap ring 

move cap screw (H), FFg. 2 Remove spindle cap (C) from spindle (D), Fig. 3. Slip spindle (D) out of 
(G), outer bearing (E), wheel (J), inner bearing (B) axle. 
and spring washer (C) .  

Inspecting Bearings 

Refer to page 20-20-1 1, to determine bear~ng con- 
dition. Service as necessary. 

INSTALLATION 

Installing Axle - 
Grease king pin assembly and install axle (A), Fig. 

4. Tighten king pin bolt (B) until it takes 25 to 75 Ibs 
(1 1.34 to 34.02 kg) force at the end of the axle to ro- 
tate it up or down. Secure slotted nut (C) with cotter 
pin (D). 

A-Axle C-Slotted Nut 
B-King Pin Bolt D-Cotter Pin 

Fig. 4-installing Axle on Tractor 

Litho in U.S.A. 
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Installing Spindles Installing Bearings and Wheels 

A-Spindle F-Washer 
B-Inner Bearing G-Spindle Cap 
C-Spring Washer H-Cap Screw 
0-Valve Stem I -Grease Fitting 

A-Tie Rod End C-Snap Ring E-Outer Bearing J -Wheel 
B-Snap Ring Pliers 0-Spindle 

Fig. 5-Installing Front Axle Spindles 
and Front Wheels 

Frg. 6-lnslalling Bearings and Wheels 

Pack wheel bearings with John Deere Multipur- 

Apply a light coat of grease on upper spindle shaft. pose Lubricant or an equivalent SAE mul t i~ur~ose-  

Install spindle (D) into axle, Fig. 5. Secure with snap type grease. 

ring (C), 
Install spring Washer (C), inner bearing (B), wheel 

(J), outer bearing (E), washer (F), spindle cap (G) 
and cap screw (H), Fig. 6. 

NOTE: There is no adjustment necessary on the 
fronf wheel bearings. 

Litho in U.S.A. 
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Group 
LIFT LINKAGE 

GENERAL INFORMATION 

Manual Lift 

The manual lift linkage, for the 200 Series Trac- 
tors, normally doesn't require adjustment or service 
other than lubrication. 

If parts become worn or damaged, they must be 
replaced. 

\\ Connecting Link 

If correct lifting or lowering travel cannot be 
achieved with attachment linkage, adjust the length 
of the connecting link (E). This will change the travel 
up or down on the manual lift. 

The proper link length is 11.9 inches (302.3 mm) 
from the center of each yoke. 

M17244h7 Helper Spring Kit 
The helper spring (H) is available for mounted 

equipment such as the snow thrower, front blade, ro- 

A-Thumb Release F -Mower Lift Link 
tary tiller, and integral hitch. 

B-Lif t Lever G-Secondary Lift Shafl 
C-primary Lift Shaft M-Helper Spring When installed, the helper spring decreases the ef- 
D-Offset Pin I -Depth Control fort required to raise heavy equipment with the man- 
€-Connecting Link J -Quadrant ual lift lever. 

Fig. I-Manual Lift Linkage Depth Control 

Proper adjustment of the depth control (1) allows 
the mower or center blade to return to the same pre- 
set height each time it is raised and lowered. 

The depth control allows the operator to lock the 
mower or center blade in the raised position while 
using the manual lift lever to operate front- or rear- 
mounted equ~pment. 

NOTE: Front- or rear-mounted equipment cannot 
be locked in the raised position wifh the depth control 
knob. 

Litho in U.S.A. 
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DIAGNOSING MALFUNCTIONS 

Hard Lifting. Lift Lever Hard to Move Forward. 

No helper spring (extra equipment) or improper Helper spring too tight. 
spring tension. Install spring or increase tension to Loosen spring tension (release all tension when 
reduce lift effort. using mower). 

Lift shaft and/or lift shaft hub needs lubrication. Lift shaft and/or lift shaft hub needs lubrication. 

Lift Lever Breakage. Lift lever not properly seated in lift lever hub. 

No helper spring (extra equipment) or improper 
spring tension, Install spring or increase tension to 
reduce lift effort. 

Lift lever not properly seated in lever hub. 

Very Little Lift. 

Lift rod not properly adjusted (rod from secondary 
l~ f t  shaft arm to front-mounted equipment). 

Turn yoke anto lift rod. 
Connectrng link not proper1 y adjusted (rod between 
primary and secondary lift shaft). 

Turn yoke onto link. 

No Lift When Lift Lever is in Fully Raised Posi- 
tion. 

Connecting link not properly adjusted (rod between 
primary and secondary lift shaft) for mower, inte- 
gral hitch and tiller. 

Lift rod not properly adjusted for front-mounted 
equipment. 

Broken weld on primary lift shaft {in pedestal). 

Lift Lever Will Net Stay in Raised Position. 

Weak or broken release rod spring. 

Thumb release not properly seated on release rod 

Very Little Down Travel. 

Depth control screw turned all the way down. 
Turn depth control counterclockwise. 

Lift rod not properly adjusted for front-mounted 
equipment. 

Connecting link not properly adjusted (rod between 
primary and secondary lift shaft). 

Litho in U.S.A, 
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Group 20 
ATTACHMENTS 

PREPARING TRACTOR 

Before installing any attachment on tractors, inspect Tractors with GT-3 or GT-5 High-Flotation Tires 
tractor to be sure tt is In proper running order. Check all 
tractor adjustments. 

Remove wheel bolts; turn wheel around with valve 
stem inward, and reassemble wheel on hub. 

Adjusting Lift Connecting Link 
Tractors with GT-4 or GT-8 Traction Tires 

Fig. I -Adjusting Connecting Link 

1. Especially when using a power lift such as the 
electric lift of hydraulic lift, adjust the connecting link 
between the primary and secondary lift shafts. Make 
the connecting link adjustment as follows before mak- 
ing any adjustments to the attached equipment. 

2. Disconnect the connecting link and adjust by 
turning the clevis until the proper length of 11.9 inches 
(302.26 mm) between the centers of the clevis pin 
holes is obtained. Reinstall connecting link. 

IMPORTANT: When reinstalling the connecting 
link, be sure the stop on the secondary lift shaft is 
toward the front so the lift arms must be raised 
slightly to connect the link. 

Adjusting Rear Wheel Tread 

If the tractor is to be used on steep hills, move the 
rear wheels to the wide wheel tread position for in- 
creased tractor stability. 

Remove wheel bolts, turn wheel around with valve 
stem inward and reassemble each wheel on the op- 
posite side of the tractor, Interchanging right-hand and 
left-hand rear wheels is required to maintain the proper 
direction of rotation for traction tires. Tread (and arrow) 
on tire must point forward in direction of travel. 

Checking Electric Lift (Extra Equipment) 

Fig. 2-Adjusting Stop Screw 

On tractors with an electric lift, check the electric lift 
stop spacer on the left-hand pedestal side. 

To check, pull the control lever all the way to the 
rear. 

After the lift has traveled to its fully raised position, 
turn the key switch off. If the lift solenoid clicks, ad- 
justment is necessary. 

1. To adjust, loosen the stop spacer bolt. 

2. Pull control lever to the rear, 

3. Move the lever forward until the key switch can 
be turned on and off without activating the lift sole- 
noids. 

4. Move the spacer forward until it touches the 
control switch arm and tighten. 

Litho in U.S.A. 
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ADJUSTING ATTACHMENT LIFT 

37A Snow Thrower 5. Adjust the clevis on the lift rod until the rod can be 

>, 

Fir: . .A. 3-Raisin0 snow lnrower 

reattached to the secondary lift shaft. 

At this point, turn the clevis onto the rod approxi- 
mately four complete turns (this wtll allow for slack in 
the linkage). Move the lift control lever forward and 
attach the lift rod clevis to the secondary lift shaft. 

6. Move the control lever to the rear and check that 
the arm an snow throwers (Serial No. 30,001- 1 
just touches the stop or the chute clears the hood on 
snow throwers (Serial No. -30,000), Fig. 3. 

43 Front Blade 
Attach the front blade to the tractor. 

1. On snow throwers, (Serial No. 30,001- 1 
raise until the stop arm touches the stop on the 
mounting plate. On snow throwers (Serial No. - 
30,000) raise until the chute just clears the hood. 

2. Block the snow thrower in this position. 

Fig. 5-Lift Blade in Transport Posltion 

1. Lift the blade to transport position and pin it in this 
position. 

Fig. 4-Adjusting Lift Link 

3. Disconnect the clevis on the lift rod at the sec- 
ondary lift shaft. 

4. Pull the !ift lever all the way to the rear (or raised 
position). 

NOTE: (Electric lift equipped tracfors.) When the lift 
stops, check that the confrol switches have returned fo 
neutral posifion by  turning the key switch on and off. I f  
the lift solenoids click, the switches have not returned 
to neutral position. Correct by adjusting the stop 
spacer. \ 

2. Disconnect the rear lift rod clevis at the secon- 
dary lift shaft. Pull the lift control lever all the way to the 
rear. When the tractor is equipped with an electric lift, 
check that the control switches have reached neutral 
posit~on. (See 'Checking Electric Lift," page 70-20-1). 

3. Turn the clevis on the lift rod until it can be 
attached, then turn the clevis approximately four com- 
plete turns further onto the lift rod, Fig. 4. 

Move the control lever forward until the lift rod can 
be attached to the secondary shaft. 

4. After attaching the lift rod, pull the lift lever to the 
rear, then check the following conditions. 

A. The transport pin can be removed by hand. 

6. When tractor is equipped with an electric lift, the 
control switches must reach a neutral position. 

Lifho in U.S.A. 
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43 Center Blade also 
39 and 47 Rotary Mowers 

Fig. 6-43 Cenfer Blade 

1.  When these attachments are on the tractor, the 
lift should be able to operate to its full stroke without 
interfering with the fender-deck or frame. 

2. If interference is observed, the connecting link 
between the primary and secondary lift shaft is too 
short. The proper length is 11.9 inches (302.26 mm) 
between the center of the clevis pin holes. (Refer to 
"Adjusting Lift Connecting Link", page 70-20-2). 

Miscellaneous 70 
Attachments 20-3 

31 Tiller 

I .  Attach the tiller to the tractor. Raise tiller to a 
transport height of 14 inches (356 rnm) from the ground 
to the top of the tine shaft. Block the tiller in this 
position. 

NOTE: The lift link should be attached to the upper 
hole in the pivot arm on the tractor. 

Litho in U.S.A. 
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TROUBLE SHOOTING 

Machine Problem Possible Cause 

43 Front Blade Ground will not grade level. Skid shoe out of adjustment. 

Blade does not lift properly. Lift rod disconnected. 
Lift rod not properly adjusted or bent. 

31 Tiller Tine shaft does not rotate. Foreign material wrapped around tine 
shaft. 
Drive belts slipping. 
Drive pin sheared. 
Broken drive shaft. 

Tine shaft rotates but tiller 
does not till ground. 

Tiller lifts hard. 

Erratic tiller operation. 

37A Snow Thrower Rotor does not rotate 

Snow thrower operates 
erratically. 

Folliage prevents tiller penetration. 
Tine shaft rotating in reverse. 
(Drive belt improperly installed.) 
Tractor speed too fast for conditions. 
Chain jumps on sprocket. 

Position lift link in upper hole. 
Tractor helper spring needs adjustment. 
Foliage wrapped around shaft. 
Mud or dirt caked onto housing and tine 
shaft. 

Broken tine. 
Foreign material wrapped around tine 
shaft. 

Drive beA worn or broken. 
Drive chain tension needs adjustment. 
Drive chain needs replacement. 

Scraper blade damaged (reverse it). 
Adjust rotor drive chain tension. 
Lubricate snow thrower. 

Rear wheels slip. Install rear wheel weights. 

39 and 47 Rotary Mower Mower cuts unevenly or scalps. Ruff terrain. 
Gauge wheels not properly adjusted. 
Mower blade bent or damaged. 
Spindle damaged. 
Lift linkage not properly adjusted. 
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SERVICE INTERVAL CHART 

Attachment 

At start of season 

Service Interval 
Hours of operation At end of season 

39 and 47 Rotary 
Mowers 

1. Sharpen, balance, and At beginning and 
straighten blades. end of each 

2. Check spindles for wear mowing season. 
or damage. 

3. Check blade alignment. 
4. Check mower deck belt 

for cracks or wear. 
5. Check idler spring 

for wear or fatigue. 
6. Check PTO drive belt 

for cracks or wear. 

1. Clean mower deck 
and under belt shield. 

2. Repaint chipped areas 
to prevent rust. 

37A Snow Thrower 1. Check rotor drive 1. Lubricate counter- 1.  Check scraper blade 
chain tension. shaft every 5 hours for damage. 

2. Check drive belt of operation. 2. Clean snow thrower 
for cracks or wear. 2. Apply several drops and repaint chipped 

of SAE 30 oil to all or rusted areas. 
pivot points every 5 
hours of operation. 

43 Front Blade No special maintenance required except each year. 
43 Center Blade Repaint chipped or rusting parts and repair or replace worn or damaged parts. 

31 Rotary Tiller 1. Check drive chain. 1. Oil bushings lightly 
2. Check external every 8 hours of 

drive chain. operation. 
3. Check primary drive 2. Every 50 hours of 

belt. operation grease 
4. Check tillev drive grease fitt~ngs on lower 

belt. pivot and pivot 
plate. 

3. Repack needle bearings 

I 
every 50 hours of 
operation. 

1. Repack tiller drive 
sheave needle 
bearings. 

2. Replace upper 
bearings in chain 
case. 

3. Replace lower bearings 
in chain case. 

Litho in U.S.A. 
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SPECIAL SERVICE TOOLS 

Group 5 
ENGINE CONVENIENCE SERVICE TOOLS 

CONTENTS 

GROUP 5 - ENGINE CONVENIENCE SERVICE TOOLS . . . . . . . . 5-2 

GROUP 10 - TRACTOR ESSENTIAL SERVICE TOOLS . . . . . . . . . 10-1 

GROUP 15 - TRACTOR CONVENIENCE SERVICE TOOLS . . . . . 15-1 

NOTE: No engine essential service tools are required to service 200 
Series Tractor engines. Engine convenience service tools are listed in 
Group 5. They are not required either, but will make the job quicker and 
easier. 
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ENGINE CONVENIENCE SERVICE TOOLS 
The engine convenience service tools listed in this 

group are strictly for the convenience of the mechan- 
ic. They are not required, but they will make the job 
qufcker and easier. 

They can be ordered fram: 

Service Tools 
Division of Owatonna Tool Company 
P.O. Box 314 
Owatonna, Minnesota 55060 

,urn- s o l  

Fig. I-JDM- 14 Continuity Tester 

JDM-14 Con 

* b  w &  

* 

$ 1  

Fig. 3-DM-50 Piston Rrng Compressor 

For KohEer, Brtggs & Stratton and 'Secumseh En- 
gines. 

JDM-50 Piston Ring Compressor, Fig. 3, com- 
presses rings on piston from I-3/4 inches to 3- i /2  

C 
a4 inches (44.45 to 88.90 mm) in diameter for installa- 

n:accr.p7 tion in aluminum or cast iron cylinders. 

Fig. 2-JDM-49 Piston Ring Expander 

For Kohler, Briggs & Strafton and Tecurnseh En- 
gines. 

Fig. 4-JDM-5 1-3 Valve Guide Reamer 

JDM-51-3 Valve Guide Reamer, Fig. 4, is used on 
both Kohler or Tecumseh engines to clean carbon 
from standard size valve guides or to enlarge stan- 
dard guides to accept oversize valve stems. 

Size is 0.312-inch (7.92 mm) d~ameter. 

NOTE: I f  you also service Tecumseh engines, you 
may want to order the JDM-51 Valve Guide Reamer 
Set which includes the JDM-51-3 Reamer plus the 
following: 

JDM-51-1 Valve Guide Reamer 0.0250 in. 
(6.35 mm) 

JDM-51-2 Valve Guide Reamer 0.0281 in. 
(7.13 mm) 

JDM-49 Piston Ring Expander, Fig. 2 ,  removes or JDM-51-4 Valve Guide Reamer 0.343 in. 
installs rings on pistons up to 4 inches (1.01 cm) in (8.71 mm) 
diameter. The above reamers can be purchased separafely 

by ordering the individual number. 

Litho in U.S.A. 
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Fig. 5-JDM-52 Valve Seal Service Sef 

For Kohler, Briggs & Stratton and Tecumseh En- 
gines. 

JDM-52 Valve Seat Service Set, Fig. 5 ,  is a com- 
plete hand-operated, precision valve seat recondi- 
tioning kit. 

Fig. 6-JDM-55 Valve Lapper 

For Kohler Engines. 

JDM-55 Valve Lapper, Fig. 6, permits hand-lap- 
ping flat-head unslotted valves. Valve lapper has 
1511 &inch (23.82 mm) and 1-1 /16-inch (26.97 mm) 
?UPS. 

Fig. 7-JC le rwrcrometer Set 

For Kohler, Briggs & Stratton and Tecumseh En- 
gines. 

JDM-56 Inside Micrometer Set, Fig. 7, has six mi- 
crometers for checking inside diameters ranging from 
1-1/2 inches to 8 inches. 

7!J .5 4 2 A 

Fig. 8-JDM-57 Dial Calber 

For Kohler, Briggs & Sfratton and Tecumseh En- 
gines. 

JQM-57 Dial Caliper, Fig. 8, measure outside or 
inside dimensions from 0 to 6 inches in increments of 
0.001 inch. 

Litho in U.S.A. 



80 Special Service Tools 
5-4 Engine Convenience Service Tools - 

Tractors, 200 Series 
SM-2 f 05 (Oct- 76) 

Fig. 9-JDM-58 Dial lndicalor Set 

For Kohler, Briggs & Stratton and Tecumseh En- 
gines. 

JDM-58 Dial Indtcator Set, Fig. 9, measure end 
play or out-of-round conditions. Set includes holder, 
clamp, hole attachment, connector, rods, contacts, 
and dial with 0.200-inch range in increments of 
0.001-inch reading from 0 to 100. 

Fig. IIO-JDM-5g Compression Ga wge 

For Kohler and Tecumseh Engines 

JDM-59 Compression Gauge, Fig. 10 is capable of 
measuring up to 300 Ibs. pressure. Use in 14 mm 
and 18 rnm spark plug holes. 

Fig. 11-JDM-60 Power Thing Light 

Fur KO hler Engines 

JDM-60 Power k i n g  Lighf, Fig. 11, is used to 
quickly and accurately establish timing. 

Fig. 12-JDM-67 Telescoping Gauge Set 

Fox Kohler, Briggs & Stratton and Tecumseh En- 
gines. 

JDM-61 Telescoping Gauge Set Fig. 12, mea- 
sures inside dimensions from 5/16 inch to 2-1/8 
inches. 

Dial Caliper JDM-57 is used to read the dimen- 
sim. 

Litho in U.S.A. 
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Ftg. 13-JDM-62 Glaze Breaker 

For Kohler Engines 

JDM-62 Glaze Breaker, Fig. 13, is used wrth an 
electric drill to deglaze case Iran cylinder walls to as- 
sure positive ring seating. It fits all cast iron cylinders 
from 2 to 5-1/4 inches (50.80 rnm to 1.33 cm). 

JDM-63  

Fig. t14JDM-63 Cyllnder Hone Sei 

For Kohler and Tecumseh Engines. 

JDM-63 Cylinder Hone Set, Fig. 14, hones cylinder 
bore in case iron engines. Set includes the following: 

Roughing Stone Set 

Medium Stone Set 

Fine Stone Set 

Fig. 15-JDM-69 Valve Guide Driver 

JDM-69 Valve Guide Driver, Fig. 15, is used to re- 
move old valve guides and ~nstall new guides. 

Fig. 16-JWM-68 Flywheel Puller 

JDM-68 Flywheel Puller, Fig. 16, allows easy re- 
moval of flywheel. Can be adapted for many other 
uses. 

12 Ounces of Honing Oil 
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Fig. 1 7-JDM-70 Valve Spring Compressor Fig. 18- JDM-71 Vibration Tachometer 

For Kohler and Briggs & Stratton Engines JDM-71 Vibration Tachometer, Fig. 18, is a multi- 
purpose precision instrument. It measures speeds 

JDM-70 Valve Spring Compressor, Fig. 17, corn- from 800 to 25,000 rpm, It also measures oscillations 
presses valve springs to remove or install intake and and vibrations from 14 to 400 per second. 
exhaust valves. 

Litho in U.S.A. 
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Group 10 
TRACTOR ESSENTIAL SERVICE TOOLS 

TRACTOR ESSENTIAL SERVICE TOOLS 

These essential tools are required for all consumer 
roducts dealers. 

They can be ordered from: 

Service Tools, Inc. 
1901 Ind~ana Avenue 
Chicago, Illinois 60616 

$ * T' "'., F r W  g ""g 
"* &? 

92 *> 
a 

1 

M172561J 

Fig. 2-JQST-5 Hydraulrc Pressure Gauge 

> 
JDST-5 Test Gauge Assembly, Fig. 2, is used for 

checking hydraul~c system pressure on 200 Series 
: Tractors. 

?' ** 
21 

.s: It can also be used to check charge pressure and 
& I' implement operating pressure on the 300 and 400 

Frg. I-JUM-02 t~ecrrrc Lift Cam r empare Hydrostatic Tractors. 

JDM-65 Electric Lift Cam Template, Fig. 1 , is used 
to adjust the electric lift cam on 200 Series Tractors. 

Litho in U.S.A. 
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1 0-2 Tractor Essential Service Tools 

Tractors, 200 Series 
SM-2105 (Oct-76) 
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Tractors, 200 Series 
SM-2 105 (Oct- 76) 

Special Service Tools 80 
Tractor Convenience Service 7001s 1 5- I 

Group 15 
TRACTOR CONVENIENCE SERVICE TOOLS 

TRACTOR CONVENIENCE SERVICE TOOLS 

The tractor convenience service tools listed in mechanic. They are not required, but they will make 
this group are strictly for the convenience of the the job quicker and easier. 

3 Transaxk rry. e 

K@Y Part No. Description 
1 6701 88 Transaxle Tool Kit (Includes all parts listed below) 
2 691 246 Instructions Sheet 
3 6701 73 Tool, 1" - 1 - 7 / 4  Bearing Assembly and Disassembly 
4 6701 76 Tool, 3 / 4  - 1-1 J 4  Bearlng Assembly and Disassembly 
5 6701 71 Tool, 15/16" - 1-3/16" Bearing Assembly and Disassembly 
6 6701 75 Tool, 3/4" - 1" Bearing Assembly and Disassembly 
7 6701 70 Tool, 1 -1 /8" - 1 -3/8" Bearing Assembly and Disassembly 
8 6701 72 Tool, 7/8" - 1-118" Bear~ng Assembly and Disassembly 
9 6701 94 Shifter Shaft Bearing Driver Tool 

10 6707 94 Tool, 1-3/4" - 2-1J8" Bearing Assembly and Disassembly 
11 6701 82 Oil Seal Installation Cone, 3/4" 
12 6701 85 7/8" Seal Sleeve 
13 6701 79 Oil Seal Installation Cone, 1" 
7 4 6701 77 Burnishing Rod and 7/8" Ball 
15 670 186 7/8" Shaft Seal Driver 
16 6701 84 Oil Seal and Ball Bearing Instatlatton Tool 
17 6701 80 Oil Seal Installation Tool, 1" 
18 6701 62 Bearing Support 
79 28679 1" Ball Bearing Driver 
20 6701 83 Bushing Assernbly and Disassembly Tool, 7/8" 
Individual items or replacements may be ordered from the above list. 

ORDER DlR ECT FROM: Lauson- Power Products Parts Depot, Grafton, Wisconsin 53024 

Litho in U.S.A. 



80 Special Service Tools Tractors, 20d Series 
15-2 Tractor Convenience Service Tools SM-2 1 05 (Oct-76) 

J@ 

Order from your Owatonna Tool Company Distrib- 
utor. B 
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F.!IBBS.Li;Y " *  79 * % & ,  t <  
A Q A  a -  v *  * <  Fig. 3-JDM-8- 1 Puller 

Fig 2-ul b-lS4u snap Hing Pllers 
JDM-8-7 Puller, Fig. 3, is used with OTC 515-A 

OTC-1340 Snap Ring Pliers, Fig. 2, removes and Puller, Fig. 4, to remove steering wheel. 
installs retaining rings. 

Fig, 4-OTC 515-A Pulfer 

OTC 515-A Puller, Fig. 4, is used in conjunction 
with JDM-8-1 Puller, Fig. 3, to remove steering 
wheel. It is also used to pull small gears and pulleys. 

Lifho in U.S.A. 
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Mowers, Rotary - 39 and 47 t 

Decak . . . . . . . . . . .  
Deck (39 Mower) . . 
Deck (47 Mower) . . 
Deck drive. . . . . . . .  
Draft plate . . . . . . . .  
Guard, antl-wrap . . , 

39 Rotary Mower 47 Rotary Mower 

ALPHABETICAL IN OEX 

Page 
. .  7 
. .  2 
. .  3 
. .  4 
. 5-6 
. .  7 

Page 
Guard,chute . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-3 
Rollers (39 Mower) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Rollers (47 Mower) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 
Straps, lift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-6 
Wheels, gauge (39 Mower) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Wheels, gauge (47 Mower) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 - 

EXPLANATION OF SERIAL NUMBER LISTING 

An individual serial number IS assigned to each mower. On machines built after June 1974, this number conslsts of 
thirteen letters, numbers, or spaces. The first letter indicates the "family of machine" (mower); the next three numbers or 
letters, the "model or machine designation"; the letter In the fifth position indicates the "model year". This is followed by a 
space (for computer purposes) and a six-dig12 serial number and the letter "M" denot~ng Horqcon as the factory of manu- 
facture. When ordering parts, use only the six-dig~t serlal number. When wr~ting about of filling out warranty claims, use 
all thlrteen numbers, letters and spaces shown on the mower serial number plate. 

7 Machine Designation 

+-Serial Number 

H 039 or047  300001 M-Factory Designahon (Horrcon Works) 

LFamily (Mower) one space 

I ~ o d e l  Year (D = 1975: E = 1976; etc.) 

Serlal number inforrnatlon is listed parenthetically to show on which rnachhnes each part can be used. These llstings 
are explained by the following examples. 

f ) The part can be used on all machines 
(000000- ) The part can be used on all machlnes beghnning with the serial number I~sted. 
I -000000) The part can be used on all machhnes up to and hncfuding serlal number listed. 
(000000-000000) The part can be used on all rnachbnes between and including the serial numbers listed. 

Where XXXXXX's are listed in place of a serial number it indicates a serial number change was made but the exact 
serial number had not been established when the catalog went to press. 

EXPLANATION OF PARTS LISTED AS "SERVICE ONLY" 

Certain parts in this catalog are listed In the description column as "Servlce Only". These parts serve as a replacement 
or additional part for servtce instead of the part orrginally furnuhed. The serial numbers shown Imts the machines on 
which the "Service Only" part may be used. 

EXPLANATION OF CHANGE INDICATOR LINE 

New and revised tnformation is identifled by vertical lines marked in the left-hand margin of revised pages. These lines 
rnd~cate changes affecting the ordering of parts. 

SI (INTERNAflONAL SYSTEM) UNITS OF MEASURE 

Metric equivalents have been included, where applicable, throughout this parts catalog. 

(Specifications and design subject to change without notice.) 

PC-1082-(Jun-75) Lltho in U.S.A. 



2 Mowers. Rotarv - 39 and 47 

DECK, GAUGE WHEELS AND ROLLERS (39 Rotary Mower) 

Key Part No. 

1 M 42778 
5 2 AM 31371 

AM 34667 
3 f l H  283 
4 M 42276 
5 11H 284 
6 14H 812 
7 12H 304 
8 M 41644 
9 24H 1375 

10 11H 280 
11 24H 1261 
12 R 26079 
13 M 42286 
14 14H 844 
15 3H 1893 
16 AM 31081 

AM 34454 
17 M 40659 
18 AM 33718 
19 M 40653 
20 M 40569 
21 J 16931 
22 AM 31011 
23 M 41981 
24 24H 1308 
25 M 40213 
26 24H 1305 
27 M 44444 
28 3H 1539 

12H 303 
29 M 40699 
30 AM 34523* 
31 24H 1305" 
32 M 47031 " 
33 11H 236" 
34 M 47030 * 

*See Key 2. 

Serial No. Description 

) Shield 
( - 190000) Deck with decals (sub. AM34667) 

) Deck (includes all parts marked wdh an asterisk on pages 2, 4 and 5) I~~~~~~ : 
) Pin, cotter, 7/32" x 1" 

i ) Shaft, roller, front 
) Pin, cotter, 7 / 3 2  x 1-1/2 

( ) Nut, 3/8" (8 used) 
( ) Washer, lock, 3/8" (8 used) 
( } Roller, front, 7" 
I ) Washer, 11/16" x 1-1/8" x 0.060 (2 used) 
( ) Pin, cotter, 5/32" x 3/4" (2 used) 

I ) Washer, 9 /16  x 1-1/8 x 0.060 (2 used) 
- ) Spr~ng (2 used) 

( )  PI^, draft front (2 used) 
I ) Nut, wing, 1 / 4  (3 used) 

) Bolt, cge., 1 /4" x 1 / 2  (3 used) 
I - 190000) Plate, leaf mulcher, wrth hardware (sub. AM34454) 
(1 90001 - ) Plate, leaf rnulcher, with hardware 
( ) Bolt, gauge wheel (2 used) 
I ) Wheel, gauge, 5 (2 used) (sub, for AM30981) 
( ) Arm, gauge wheel (2 used) 
( ) Pin, drilled, 3 / 8  x 1" (2  used) 
( ) Pin, sprlng locking (2 used) 
( ) Bracket, roller, rear, L.H. with shaft welded - ) Bracket, roller, rear, R.H. 
( ) Washer, 13/32" x 1" x 0.090 (2 used)  
( ) Roller, rear, 4" 
I ) Washer, 13/32" x 13/18" x 0.060 (3 used) 
( - 190000) Guard, chute, with decals 
( - 190000) Bolt, cge., 5/16" x 5/8" (3 used) 
( - 190000) Washer, lock, 5/16" 
( - 190000) Nut, elastic, stop, 5/16" (3 used) 
(190001 - ) Guard, chute, with decals 
(190001 - ) Washer, 13/32" x 13/16 x 0.060 
(190001 - ) Nut, 3/8" 
(190001 - ) Pin, cotter, 1 J8" x 1" 
(190001 - ) Spring 

PC-1 082-(Jun-75) Litho in U.S.A. 
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DECK, GAUGE WHEELS AND ROLLERS (47 Rotary Mower) 

Part No. 

M 42796 
AM 31 383 
AM 34668 
11H 283 
M 42276 
11 1-1 284 
14H 812 
12H 304 
M 41644 
24H 1375 
24H 1261 
R 26079 
M 42286 
3H 1893 
14H 844 
M 40659 
AM 32639 
24H 1308 
11 H 280 
M 41979 
M 40569 
J 16931 
AM 31013 
M 42798 
14H 785 
12H 303 
AM 31390 
M 42797 
AM 34524 * 
24H 1305 * 
M 47031 * 
11 H 236 * 
M 47030 * 

* See Key 2 

Serial No. Description 

I ) Shield 
I - 190000) Deck with decals (sub. AM34668) 
(190001 - ) Deck (includes all parts marked with an asterisk on this page) 
( ) Pin, cotter, 7/32" x 1" 
( ) Shaft, roller, front 
( ) Pin, cotter, 7/32" x 1-112" 
( ) Nut, 318" (7 used) 
( ) Washer, lock, 318" (7 used) 
( ) Roller, 7# 
( ) Washer, 11 116" x 1-118" x 0.060" (4 used) 
( ) Washer, 9 / 1 6  x 1 - t / 8  x 0.060 (2 used) 
( ) Spr~ng (2 used) 
I ) Pln, draft, front (2 used) 
( ) Bolt, cge., 1 / 4  x 112" (3 used) 
( ) Nut, wing, 1 J 4  (3 used) 
( ) Bolt, gauge wheel (2 used) 
( ) Wheel, gauge, 6" (2 used) (sub, for AM31 009) 
( ) Washer, 13/32" x I "  x 0.090 (4 used) 

) Pin, cotter, 5/32" x 314" (2 used) 
( ) Arm, gauge wheel (2 used) 
( ) Pin, drilled, 38'' x 1" (2 used) 
I ) Pin, spring tocktng (2  used) 
( ) Plate, leaf rnulcher, with hardware (sub. AM34455) 
( ) Roller, 10" 
I ) Nut, 5/16" (4 used) 
( ) Washer, lock, 5/16" (4 used) 
I ) Bracket, roller, rear, welded 
( ) Bracket, roller, rear 
(190001 - ) Guard, chute, with decals 
(190001 - ) Washer, 13/32" x 13/16" x ,060" 
(190001 - ) Nut ,  3/8" 
(190001 - ) Pin, cotter, 1 J8" x 1 "  
(190001 - ) Spring 
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I 
DECK DRIVE ASSEMBLY 

H17918 

Key Part No. Serial No. Description 

1 P 48362 I ) Nut, lock, 3/4" (3 used) 
2 M 41628 

j ) Sheave, driven ( 4  110.16 cmJ O.D.) (3 used) (39 Mower) 
AM 31004 ) Sheave, driven (4-112" [ I  1.43 cm1 O.D.) (3 used) (47 Mower) 

3 26H 14 . ( ) Key, Woodruff, 3 /16  x 3/4" (3 used) 
4 24H 1294 i ) Washer, 11/32" x 1-1 /8" x 0.060" (9 used) 
5 JD 9296 ) Bearing, ball (6 used) 
6 J 2376 M ( ) Ring, snap (6 used) 
7 M 40636 ( ) Spacer, hub, center (3 used) 
8 3H 2126 ( ) Bolt, cge., 5/16" x 1" (9 used) 

14H 785 I ) Nut, 5/16" (9 used) 
12H 303 ) Washer, lock, 5/16" (9 used) 

9 M 11031 ( ) Hub, flange (3 used) 
10 AM 30302 i ) Hub, flange, with bearings and snap rlngs assembled (3 used) 
11 AM 30301 ) Spindle, blade (3 used) (sub. AM33098) 
12 M 40634 

j ) Washer, drive (3 used) 
13 AM 30698 ) Blade, cutting, with cap screw (3 used) (39 Mower) 

AM 31100 ( ) Blade, cuttrng, with cap screw (3 used) (47 Mower) 
14 19H 1822 I ) Screw, cap, 7/16" x 1" (3 used) 
15 M 40509 1 Spacer, idler 
16 24H 1351 ( ) Washer, 9/16" x 1-1/2" x 0.184" (2 used) 
17 M 40223-.+ ( ) V-belt, drrve, deck (39 Mower)- 

M 41960 i ) V-belt, drive, deck (47 Mower) 
18 14H 826 . ) Nut, jam, 1 / 2  (2 used) 
19 12H 292 ( ) Washer, internal-tooth, 1 / 2  
20 AM 30194 ( ) Sheave, idler (2 used) (sub. AM35862) 
21 19H 1777 ( ) Screw, cap, 1 /2" x 1-3/4" 
22 AM 31373 ( ) Sheave, jack, with bear~ng assembled (5-1/2" i13.97 cml O.D.) 

(39 Mower) 
AM 31384 ( ) Sheave, jack, w~th bearing assembled (6" r15.24 cml O.D.) (47 Mower) 

23 M 42786 ( ) Bearing, jack sheave 
24 34H 284 ( ) Pin, sprlng, 3/16" x 1-1/4" 
25 M 44810 ( ) Spring, idler (sub. for M41101 or M44086) 
26 14H 812 i ) Nut, 3/8" 

1 27 3H 2307 ) Bolt, cge., 1/2" x 1-1/8" 
28 AM 31374 ( ) Arm, idler 
29 19H 1800 ( ) Screw, cap, 3/8" x 1-1/2" 
30 12H 301 t ) Washer, lock, 112" 
31 M 43966 I ) Spacer, ~dler arm, bronze 
32 24H 1187 ( ) Washer, 25/64" x 7/8" x 0.075 1 33 M 45998 ( - 176558) V-belt, drlve, primary (39 Mower) 

M 47043 (176559 - 212088) V-belt, drlve, primary (39 Mower) 
M 47766* ) V-belt, drive, primary (39 Mower) 
M 45998 - 205468) V-belt, drwe, primary (sub. for M43693 and M42779) (47 Mower) 
M 47765 

i212089 - 
(205469 - ) V-belt, drrve, primary (47 Mower) 

34 24H I f76 ( ) Washer, 13/32" x 1-1 / 4  x 0.090 
"See Key 2, page 2. 

PC-1 082-{Jun-75) Litho in U.S.A. 
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DRAFT PLATE AND LIFT STRAPS 
39 and 47 Mowers on 110-112 Tractors (SN100,001- ) and 200, 210, 212 and 214 Tractors 

Key Part No. Serial No. Description 

1 M 42788 1 ) Ptn, draft, front (2 used) 
2 34H 316 ( ) Pin, spring, 114'' x 1-1 /2" ( 2  used) 
3 M 42809 1 ) Spring 
4 AM 31376 ( - 176558) Plate, draft, front (39 Mower) 

AM 31387 * (1 76559 - ) Plate, draft, front (39 Mower) 
AM 31387 ) Plate, draft, front (47 Mower) 

5 14H 856 ( ) Nut, jam, 112'' ( 2  used) 
6 M 40211 I ) Yoke, adjusting (2 used) 
7 M 42792 I ) Strap, lift, R.H. 
8 34H 31 6 ( see - below ) Pin, spring, 114" x 1-1 /2" (2 used) 
9 M 42578 + ( see - below ) Spring (2 used) 

10 M 42579 f ( see - below ) Pin, coupler (2 used) 
11 AM 34049* (176559- ) Arm, draft, rear (39 Mower) (2 used) 

AM 34051 (1 42027 - ) Arm, draft, rear (47 Mower) (2 used) 
12 19H 1731 ( ) Screw, cap, 3/8" x 1" (2 used) 

14H 812 I ) Nut, 3/8" 
12H 304 I ) Washer, lock, 3/8" 

13 24H 1176 ( ) Washer, 13/32" x 1-1 /4" x ,090" (2 used) 
14 M 40463 ( ) Bushing (2  used) 
15 J 16931 ( ) Pin, spring locking (2 used) 
16 M 42254 ( ) Rod, adjusting 
17 14H 774 ( ) Nut, jam, 3/8 ' (2 used) 
18 12H 304 ( ) Washer, lock, 318" 
19 AM 31379 ( ) Strap, lift, L.H. 
20 34H 388 ( see - below ) Pin, spring, 5/32'' x 2-1/4" (2 used) 
21 R 26079 + ( see - below ) Sprlng ( 2  used) 
22 M 42791 4- ( see - below ) Pin, draft, rear (2 used) 
23 34H 386 f ( see - below } Pin, spring, 114" x 2" (2  used) 
24 AM 31380 ( - 1 76558) Arm, draft, rear (39 Mower) (2  used) 

AM 31389 I - 142026) Arm, draft, rear (47 Mower) (2  used) 

* See Key 2, Page 2 

f : 39 Mower serial number (1 76559- ) 
47 Mower serial number (1 42027- 1 

f 39 Mower serial number ( -1 76558) 
47 Mower serial number ( -1 42026) 

PC-1 082-(Jun-75) Litho in U.S.A. 
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DRAFT PLATES AND LIFT STRAPS 
39 and 47 Mowers on 11 0-1 12 Tractors (SN - 100,000) 

Part No. Serial No. Description 

) Pin, spring locking (5 used) 
) Pin, draft, welded 
) Plate, draft, front 
) Arm, draft, front (39 Mower) 
) Arm, draft, front (47 Mower) 
) Nut, jam, hex., 1/2" (2 used) 
) Yoke, adjusting (2 used) 
) Arm, draft, rear (2 used) (39 Mower) 
) Arm, draft (73-5/8" long) (2 used) (47 Mower) 
) Prn, draft (4 used) (sub. far AM301 10) 
) Bolt, cge., 5/16" x 3 / 4  (4 used) 
) Nut, 5 / 1 6  (4 used) 
) Washer, lock, 5/16" (4 used) 
) Sheave, jack, with bearing (4-1 /8" r10.46 cml O.D.) (39 Mower) 
) Sheave, jack, with bearing (4-1/8" 110.46 cm1 O.D.) (47 Mower) 
) Bear~ng, jack sheave 
) Pin, spring, 3/16" x 1-1/4" 
) Washer, 13/32" x 1" x 0.134" (2 used) 
) Bushing (2  used) 
) Pin, drilled, 3/8" x 1-1/4" 
) Yoke, adjusting (sub. for M42228) 
) Nut, lam, hex., 3/8" 
) Pin, drilled, 3/8" x 1" (3 used) 
) Washer, 2 5 / 6 4  x 7J8" x 0.060 (4 used) 
) Strap, lift, adlustable, R.H. 
) Strap, lift, L.H. 
) Bracket, draft, rear (2 used) 
) Screw, ,cap, 3/8" x 1" (2 used) 
) Nut, 3/8" (2 used) 
) Washer, lock, 3/8" (2 used) 
) V-belt, drive (39 Mower) 
) V-belt, drive (47 Mower} 
) Pin, sprlng locking (4 used) 

PC-1 082-(Jun-75) Litho in U.S.A. 
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DECALS 

5 

I 
2B 

JOHN WERE 

Key Part No. Serial No. Description 

1 M 45845 ( ) Decal, "Caution" (sub. for M40341 and M44102) 
2 A M  44103 - 190000) Decal. "Width of Cut" (sub. for M40532) 
2B M 47280 (190001 - ) ~ e c a l ;  "Width of Cut" ' 

3 JD 5274 ( ) Decal "Leaping Deer", 4" (sub. for JD262, JD5252, JD5253, JD5303 
and JD53311 

4 M 45847 ( ) Decal, "~otatibg Blades'"sub. for M41325 and M44106) 
5 M 44107 (190001 - ) Decal, "Belt Installation" 
.. AM 35074 ( ) Kit, French and English decal 

ANTI-WRAP GUARD 

Key Part No. Serial No. Description 

1 AM 32179 1 ) Guard, anti-wrap 

PC-1 082-(Jun-75) Litho in 'U.S.A. 
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No. Page Key Part No. 
M 45998 
M 47030 
M 47030 
M 47031 
M 47031 
M 47043 
M 47280 
M 47765 
M 47766 

Page Key 
# 4 33 

2 34 
3 32 
2 32 
3 30 
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