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10 General Tractors, Lawn and Garden - 110 and 112 
10-4 Specifications SM-2059- (Apr-57) 

BOL T TORQUE CHART 

Grode 01 Boll SAE .2 

Min. Tensile 64,000 
S'ren9'" PSI 

Grade Markrng 0all Boll 

U.S. Slandard 

Boil u.s. Dec. 
Dio. Equi v. 

1/4 ,250 6 
5/ 16 .3125 13 
3/ 8 .375 23 

17716 .4375 35
i; z- -

.500 55 
9/16 .56 25 75 
rg8 .625 105 
W .750 185 
7/8 .875 *160 
1 -f­

1.000 
-

250 

SAE ·5 SAE ·8 

105,000 150,000 
PSI PSI 

()-) @/\ Socke l or Wrellc/' Size 

U.S. Regular 
-­

TORQUE Boll 
IN FOOT POUNDS He ad Nul 

10 14 7/ 16 7/ 16 
20 30 1/2 1/2._-­ -
35 50 9 / 16 9,06- . 
55 80 5/ 8 11116 
85 120 3/ 4 3/4-

130 175 13/ 16 7/ 8 - . - -
170 240 15/ 16 15L 16 
300 425 1-1/ 8 1-1 / 8 
445 685 1-5h 6 1- 5/ 16 
670 1030 ·1-1 / 2 1-1/2 -

Mnltiply Readi ngs by 12 for inch pound va lues. 

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

NOTH: Aflow a toleranc e of Plus or minltS 109t· on all torques given in this chart. 

SET SCREW SEATING TORQUE CHART 

Screw Siz e Square Head Cup Poinl 

Torque in Inch Pounds 

#5 9 
#6 9 
#8 20 
#1 0 33 
1/4 87 212 
5/ 16 165 420 
3/ 8 830290 
7/ 16 430 
1/ 2 620 2100 
9 / 16 620 
5/ 8 1225 4250 
3 4 212 5 7700 

j)ivide Readings hy 12 for foot jJound values 
NOTE: Allow a tolerance of jJlns or minus 10% 
on all turques given in this chart. 

Litho in U.S.A. 
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01 AGNOSI NG MA L FUNCTIONS-Continued 

Engine Loses Powe r 
Crankcase low on oil. 

Fill crankcase to proper level. 
Change oil if tractor has been operated 8 
hours since last oil change. 

Engine shrouding plugged. 
Hemove shrouding and clean engine fins 
and inside of shrouding. 

Excess ive engine load. 
Reduce engine load by shifting transmis­
sion in lower gear and/ or by moving vari ­
able-speed control lever back. 

Restricted air filter. 
Clean and check air filter element condi­
tion. 
Replace filter if necessary. 

Dirt or water in fuel system. 

Remove fuel system and clean dirt and 
water from system. 
Install new gaskets. 
Install caruburetor kit if necessary. 

High speed and idle mixture needle not prop­
erly adjusted. 

Adjust needles properly. 

Spark plug fouled or pitted, incorrect gap. 
Check spark plug condition. 
Clean and reg'ap. 
Replace spark plug if necessary. 

Too much oil in crankcase. 
Drain oil and refill crankcase with proper 
amount of crankcase lubricant. 

Low engine compreSSion. 
Check compression. 
Repair and replace parts as necessary. 
Torque head bolts. 

Worn cylinder bore. 

Check cylinder condition. 

Repair as necessary. 


Engine Oveyheals 
Dirty or plugged shrouding and engine fins. 

Remove shrouding and clean engine fins 
and shrouding. 

High speed and idle mixture needles not prop­
erly adjusted. 

Adjust needles properly. 

Too much oil in crankcase. 
Drain oil and fill crankcase with proper 
amount of crankcase lubricant. 

Worn valve stem and/ or guides. 
Check condition of valve stems and guides. 
Heplace valves and/or guides if necessary. 

Crankcase low on oil. 
Fill crankcase to proper level. 
Change oil if tractor h..'ts been operated 8 
hours since last oil change. 

Excessive engine load. 
Heduce work load by shifting transmission 
in lower gear and/or by moving variable­
speed control lever back. 

Faulty breather causing low crankcase vacu­
um. 


Clean breather assembly. 

Replace parts as necessary. 


Engine Knocks 
Engine out of time. 


Time ignition. 


Old fuel. 
Drain fuel tank and refill with good grade 
of regular gasoline. 

Excessive engine load. 
Reduce engine load by shifting transmis­
sion in lower gear and/ or by moving va ri ­
able-speed control lever back. 

Crankcase low on oil. 
Fill crankcase to proper level. 
Change oil if tractor has been operatecl 8 
hours since last oil change. 

Engine Backfiyes 
High speed and idle mixture needles not prop­
erly adjusted. 

Adjust needles properly. 

Loose cylinder head or blown head gasket. 
Torque head bolts. 
Heplace head gasket if necessary. 

Litho in U.S.A. 
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REPLACING VALVE GUIDES-Continued 

M 5571 

Fig. 20--/ns,alling Valve Guides 

Thoroughly clean hole and press valve guide 
into hole 1-5/ 16 inches from top of block. After 
insta lling new guide, ream hole as required for 
necessary valve clearance in guide. Refer to 
Specifications, page 10-11, for valve guide clear­
ances. 

REPLACING EXHAUST VALVE INSERT 

M 55/0 

Fig 2/.-Removing Exl,aus' Valve Inser, 

To r emove exhaust seat insert, use extrac­
tor, Figure 21 or a valve seat puller. Clean seat 
area thoroughly before installing new insert. If 
extractor is not available, break insert and drive 
out. 

Exhaust valve insert is retained by press fit 
only. Chill both the insert anddrivingtool in dry 
ice before pressing insert into block. 

INSTALLING INTAKE VALVE INSERT 

If the intake valve seat is beyond repair in the 
cast iron block, an insert is available for serv­
ice. Bore block to depth shown, Figure 22, and 
install insert as explained above for exhaust 
valve inserts. 

;'1·1 $'/ '} 

F ,g. 22 - In,ake Valve Sea' 

CHECKING VALVE CLEARANCE 

" u·., 

Fig 23-Checking Valve Clearance 

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

1. Rotate crankshaft until piston is top dead 
center (end of compression stroke) and crank­
shaft keyway is at exactly 12 o'clock (top) posi­
tion. If breaker points a re properly adjusted, 
they will be opening at this time. It is important 
that this procedure be followed to insure that the 
exhaust tappet is NOT riding on the automatic 
compression release mechanism on engines so 
equipped. 

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

3. Check clearance between bottom of each 
valve stem and its tappet with feeler gauge, 
Figur e 23. Refer to Specifications, page 10-11, 
for proper valve clearance. Grind off tip of valve 
stem in a valve resurfacing machine set to grind 
a perfectly square face. Grind tip of stem until 
proper clearance is obtained. 

Litho in U.S. A. 
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15-6 Piston, Cra nks haft and Flywhee l - Kohler 

PISTON HING ANALYSIS - Continued 

H.'" 
Fi g. 12-Cleol1ing Ring Grooy", 

SM -2059- (Apr - 57) 

" , . ' j 

F iy. ) I - Wor n Oil Ring s Wh ich Can"o' P,oy /de 
Oil Co",rol 

Ha ils of theoilringarewo rndownto the steel 
expa nder space r and the oil ring s urfac e is worn 
flat. This can only come from cy linder wall 
contact after much use and possH)le entry of 
abrasives . Compr ession rings will also be worn 
thin. 

Badly worn o il rinRs wi ll hav e: 

1. Extra large g:ap. 
2. Low tension . 

INSPECTING PISTON 

R emuve deposits [rom piston surfa ces. Cl ean 
h'lJrl1 a nci varnish [rom th e piston skirt. 

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

Be s ur e the o il rin g- hok::; arc c ll ·an . 

Clean carbon fr ol11 piston ring grnoves with a 
ring. g r oove cleaner. If c le3.n ing tool isnotavail­
abl e . lw eak an o ld ring: ancl u s'" it to C1e3.11 !:';roove. 
Fihrur e 12. 

F ig. 13-Moasuli,, 'l R ing C I<>ol on e <> 

Check ring g r ooves for xc ss iv e wear by 
inserting- a new ring in the pre pe r graD e a t 
s ' ve n ll pOint a r ound the piston. Measu r c lea r-
3.IlCC b e tween ring and f!TOOV with a f e1ot' 
gaugl:>, Figure 13 . Refe r t o 'pec ifiea t ions , pa~e 
15- 18. [or ring g r oove side cl ea ranc . n eplac e 
piston havi.llg- ring clearance beyond we r limits. 

Inspect piston for [ractu es at the ri.ng land s, 
skirts a nd ring bosses and fo r r ough or scored 
sl<irts. 

Analyz e the condition o[ the pis ton by s tucly in g 
th e illustrat ions 1 e f.",' innin g; on page 15-7. :8 eplac e 
faulty p istons. 

Litho in U. S.A. 
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15-16 Piston, Crankshaft and Flywheel - Kohler 

ATTACHING ROD TO CRANKSHAFT 

Fig 3?-Rod and Crankshaft Assembly 

After piston assembly is installed, place block 
on end and oil connecting rod and crank pin. Be 
Sure that match marks on connecting rod and 
cap, Figure 39 , al'e aligned anclface flywhe el side 
of eng ine . 

Attach connecting rod cap, lock plate and cap 
screws to the connecting rod. 

Use a torque wrench to tighten connecting 
rod cap screws to 220-inch pounds. Back off 
screws and tighten to 200-inch pounds. This 
two step procedure will assure a tight fit of rod 
to crankshaft and avoids possibility of screws 
tightening in threads while rod remains loose 
on crankshaft. 

IA1PORT/lNT' Bend lips of lockpla/e /0 yod 
cap scyew heads to pvevenLscyewsfronz loosen­
ing. 

INSTALLING OIL PAN ON BLOCK 

Place a new g'asket Oll oil pan. Position oil 
pan to match cylinder block. Figure 40. Place 
coil bracket on front of cylinder block. Install 
two 3/8 x 1-1/4-incl1 cap Screws through coil 
bracket and engine block. Install two 3/8 x I-inch 
cap screws through rear of engine block. Hefer 
to Torque Chart, Section 10 and torque cap 
screws accordingly. 

Tractors, Lawn and Garden - 110 and 112 
SM-2059-(Apr -67) 

F ig. 40-0il Pan an d Ga sket A ssc'mu/y 

INSTALLING FLYWHEEL 

Fig 41-Flywlll'cI A ssemb ly 

Plac e square k ey in crankshaft keyway. 

Assemble flywh cf.' l. washer and nut on end of 
crankshaft and tighten nut. 

Place bar between flywheel fins 01' use strap 
wrench, Fig'ure 41, while torquing'nut. See Spec­
ifications, page 15 -18, for prop e r flywheel nut 
torque. 

Refer to Group 10 and install valves, breather 
and cylinder head. 

Litho in U,S.A. 
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ASSEMBLING CAMSHAFT-Continued 

Us e fee ler gauge to check camshaft end clear­
ance. See Specifications, page 20-8. Use 0.005 
to 0.010-inch spacer washers as requiredtoob­
tam correct clearance. 

Spin camshaft to be sure governor and cam­
shaft turn freely. 

INSTALLING GOVEBNOR ARM 

Fig. ll-PositiOlltru] Governor Ar", 

Turn block upright and slide governor arm, 
spring and bolt ass e mbly on end of crosS shaft. 
Be SUYC sprinf[ is positioned into slot ill speed 
cOlltrol disk. 

Fig IS-Adjusling Governor Arm 

Before tightening bolt on croSS shaft, turn 
governor shaft counterclockwise as far as pos­
sible. While holding' governor arm to the left 
(away from block) tighten bolt. Figure 15 . Move 
governor through its full arc of travel to be sure 
it operates loosely. Relieve pressure on bushing 
nut if too tight. 
Litho in U.S.A. 

Refer to "Installation" on pages 10-9 and 
15-13 to complete engine assembly. 

CONNECTING GOVERNOR ARM TO 
CARBURETOR 

Fi9 . 16-Gov",nor.lo . Co rbv relor Linkoge 

Connect linkage between governor arm and 
carburetor in correct holes as indicated, FigLlre 
16. 

INSTALLING ENGINE IN TRACTOH 

Fig. 17-ln 5101ling Engine 

Position engine in tractor and attach engine 
base to same holes in tra ctor frame. 

http:16-Gov",nor.lo.Co
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Engi11e Knocks-ConLinued 
Crankcase low on oil. 

Fill crankcase to proper level. 
Change oil if tractor has been operated 8 
hours since last oil change. 

E ngine Backfires 
High speed and idle mixture needles not prop­
erly adjusted. 

Adjust needles properly. 

Loose cylinder head or blown head gasket. 
Torque head bolts. 
Replace head gasket if necessary. 

Intake valve sticking in guide. 

Free valve stem in guide. 


Ignition out of time. 

Set engine timing. 


Engine Low on Power at High SPee d 
Restricted air filter. 

Clean and check air filter element condi­
tion. 
Repbce filter if necessary. 

Spark plup; fouled or pitted, incorrect gap. 
Check spark plug condition. 
Clean and regap. 
Replace spark plug if necessary. 

Incorrect spark plug . 

Install correct plug. 


Restricted exhaust. 

Repair and clean muffler. 

Replac muffler if necessary. 


Breaker points out of adjustment, worn and 
pitted. 


Clean and adjust. 

Replace points if necessary. 


Clogged fuel line or air lock. 

Clean and bleed air from fuel line. 

Replace fuel line if necessary. 


Broken choke cable. 
Replace cable and adjust choke valve to 
correspond with control on panel. 

Clogged breather assembly. 

Clean breather assembly. 

Install new parts as ne cessa ry. 


Litho in U.S.A. 

Defective ignition coil. 

Che ck coil. 

Rep la c e co il if ne cess ary. 


Enf5ine Does N ot Mai ntain ons tant SPeed 
(surges) 

High spp('d and idle P1ixture neeellE'.-. not prop­
erly adjusted. 

Adjus t needles prope rly. 

Spark pl ug gap incorrect. 

Check s park plug condition. 

Cle an and r egap s pa rk plug. 

Install new s p a rk plug if ne cessary. 


Throttle to governor linkage not properly ;1·C;. 

sembled. 
Assemble linkage correctly. 

Breaker points out of adjustment, worn or 
pitted. 


Clean and adjust. 

Replace points if necessa r y. 


Dirt or water in fuel system. 
Remove fuel system and clean dirt and 
water from sys tem. 
Install new gas k ets. 
Install carbu r etor kit if necessary. 

Engine Uses Excessine Amounl of Oil 
Clogged breather asse mbly. 


Clean brea ther asse mbly. 

Replace parts as nec e s sary. 


Brea ther not as se mbled properly . 

Assemble breather properly. 


Worn or broken piston r ings. 

Install new rings. 


Worn cylinder bore . 

Recondition cylinder. 

Replace parts as necessary. 


Clogge d oil holes in piston. 
Clea n piston and check piston condition. 
Install new parts as n cessa r y. 

Wr ong size piston ri ngs . 

Install proper r ings. 


Wor n va lve ste m s a nd/ or val ve guides . 
Check condition of valve ste m s a nd guid s . 
Replace va lves and guides if nc~c ess ary . 
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REMOVING AND INSTALLING EXHAUST CHECKING VALVE CLEARANC E 
VALVE SEAT INSERT 

M 5S70 

Fig. 21 - Remov ing Exhaust Valve Scot Insert 

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

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

F ig. 22-Check ing Valve Clearonce 

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

1. Rotate crankshaft until piston is top dead 
center (end of compression stroke) and crank­
shaft keyway is at exactly 12 o'clock (top) pos i­
tion. If breaker pOints are properly adjusted, 
they will be open at this time. It is important 
that this procedure be followed to insure that the 
exhaust lifter is NOT riding on the EZEE-start 
mechanism. 

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

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

Litho in U.S . A. 
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Fig. 12-Scratched Ring Faces Caused by Abrasives 
in the Engine 

Vertical scratches across the faces of piston 
rings are the result of an abrasive entering the 
engine. Abrasives may be airborne, may have 
been left in during overhaul or are loose lead 
and carbon deposits. 

When this condition is found, alway s c he ck 
and correct the source of abrasives because the 
life of a new set of rings will be short otherwise. 

Common causes for abrasives in the engine 
are: 

1. 	 Damaged, collapsed or improperly in­
stalled air filter. 

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

3. 	 Air leak around carburetor to block 
g·asket. 

4. 	 Air leakage around throttle shaft. 
5. 	 Failure to properly clean cylinder bore. 

'1 	 • 

Fig. 13-Worn Oil Rings Which Cannot Provide 

Oil Control 


Rails of the oil ring ar e worn down to t he 
ste e l expande r s pa c r an d the oil r i ng Surfa e 
is worn flat. T h is can only come fro m cylind er 
wall contact after much use and possible ent ry 
of abrasives. C o m p re ssion rings will also be 
worn thin. 

Badly worn oil rings will have: 
1. 	 Extra large gap. 
2. 	 Low t e ns ion. 

INSPECTING PIST ON 

Fig. 14- C leaning Ring Grooves 

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

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

Litho in U.S.A. 
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CHECKING CRANKSHAFT END CLEAn ANCE 

\1 u· 

Fig . ]7 -Scaling PTO Bear ing 

Invert engine, Figure 37. PTO end of crank­
shaft must extend freely. 

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

Aft e r determining the gap betwee n the cover 
and the machined s u rface on cylinder block, de ­
termine the s him thickness as follows to obtain 
the required 0.002-0.003-inch c r anks haft e nd 
play. 

0.003-inch-clearance between cove r and cyl ­
inder . 

+0.003 -1nch-required end play. 

0.006-inch-shim thickness r equi} 'c'd. 

+ O.003-inch-add half of shim thickness .l . '­

quired to compensate for gasket COrtllJl"l', ;SiOll 

0.009-inch-use shim gaskets that total this 
amount. In this case, uSingtw oO .004 toO .005­
inch thi ck gaskets would allow correct crank­
shaft end play. 

Secure h ar ing retainer with three cap sc rews 
with lock washers. Refer to "Specifications," 
page 35-18, for correct torque and torqu e screws 
accordingly. . 

Fig . 38-CI",cking Gap Be/ween Cylinder Block and 
Retainer 

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

INSTALLlNG SE A LS 

klH I Lf.: 
nLA.P t 'I s ) 

M 6187 

Fig . 39-lns /alling Seals 

Install oil seal with lip facing inward. Use oil 
seal sleeve tool to prevent seal damage. Tap seal 
in place with a piece of tubing. Seal must be 
square in seal bore ;illd pressed in to a distance 
of flush or 0.025 inch beyond flush of cylinder 
cover and bearing r etain e r exterior, Figure 39. 
Install blower housing baffle. See "Torque 
Chart" in Section 10 and ti ghten baffle bolts 
accordingly. 

Litho in U.S.A. 
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INSTALLING BREAKER CAM ON CAMSHAFT INSTALLING GOVER NOR HOD AND LEVER 

Fig. 14-Breaker Cam Po si ,ian 

Install breaker cam with notch toward ca m­
shaft gear. Align notch with tab on cams haft, 
Figu re 14. 

INSTALLING TAPPETS AND CAMSHAFT 

Fig . 15-Valve Timing 

Install tappets in the same g'Uides from which 
the y were removed during disass embly. I[lstall 
camshaft, matching c hamfel'cd tooth on crank­
shaft gear with mark and hobbing hol e on cam­
s ha ft gear, Figure 15. 

F ;9. 16-ln s ta!fing Governor R od 

Install s pacer on governor rod. Oil governor 
rod a nd insta ll rod in cylind r cover. Secure r od 
with retaining ring , Figur 16. 

Assemble lever. clamp and spring plate, Fig ­
ure 16. Slide assembly on governor rod as far 
as undercut permits. Tighten clamp SC I' W 

firmly. 

R efer to Group 35 and r ea ssemble the .! gi ne. 

CONNECTING GOVERNOR LEVER 

Fie;. 17-Connec,in9 Gov e rn or Lev", 

Connect gov rno r s pring t o bottom hol e of 
v;overnor plate , Figur . 17. 

Refer to Group 35 a nd ins t a ll all exte r nc 1 
comp one nts . Connect governor link and adjust 
as instructe d on the next pa ge. 

Litho in U. S.A. 
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INSTALLING FLOAT AND FLOAT SHAFT INSTALLATION 

." t. J' 

Fig. 6-Ad;u5ting Float 

Assemble float (18), Figure 2, to carburetor 
housing with float pin (19). Invert carburetor, 
Figure 6. With float resting lightly on float 
valve, the distance between float and machined 
surface of carburetor body should be 13/ 64 inch. 
To increase or decrease the distance, bend lip 
on float. Dimension should be made on free end 
of float (opposite valve seat), Figure 6. 

NOTE: Be sure carburetoy-to-bowl gasket 
has a peYfect seat and forms an air tight joint. 

Position bowl gasket (14), fuel bowl (15), bowl 
nut gasket (16) and bowl nut (17). Tighten screw 
firmly. 

Install idle mixture needle (9), through spring 
(10) and high speed mixture needle (1) through 
spring (2) and into carburetor body. 

CAUTION: Do not force needles too firmly 
against seat as It will groove needle point and 
cause carburetor malfunction. 

Fig . 7-ln5tol/ing Carburetor Ass~mbly to Cylinder 

Block 


Connect governor link in bottom hole of gover­
nor arm and in hole closest to throttle shaft in 
throttle arm, Figure 7. 

Place new gasket between carburetor flange 
and cylinder block and bolt carburetor to cylin­
der block. 

Fig . 8-lnstal/ing Carburetor Components 

Attach fuel line and control cables to carbu­
retor, Figure 8. 

Secure conduit clamps to supporting brackets, 
Figure 8. Throttle linkage is not illustrated. 

Place new gasket on carburetor body and bolt 
elbow to carburetor, Figure 8. 

Place filter element on base making sure it 
seats tightly around base. Install cover and tight­
en wing nut finger tight, Figure 8. 

Litho in U.S.A. 
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112 TRACTOR 


GENERAL INFORMATION 

/ -


Fig. 3-Air Filt e r 

The air cleaner consists of the base mounted 
on the carburetor, an air filter element and a 
cove r that fits over the filter element which is 
held down by a wing nut. The AM31000 Filter 
Element is made of treated paper with a soft 
sealing edge, Figure 3. 

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

SERVICE 

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

CLEANING 

The air filter element should be cleaned every 
5 hours of ope ration. This is done by tapping the 
air cleane r lightly against a flat surface. 

Do not dip the air filter element into a liquid 
cleaner of any type. Replace filter if bent. crush­
ed or damaged. Replace element if extremely 
dirty. When in doubt, replace element. This is 
inexpensive insurance to protect the engine. 

Litho in U,S.A . 

M 6 08H 

1 - Wing Nut 
2 - Fiber Washer 
3 - Cover 
4 - Air Filter 
5 - Brocket 
6 - Gasket (2 us e d) 
7 - Elbaw 
8 - Machine Screw (2 used ) 
9 - Washer (4 used) 

10 - Tapping Screw (2 us e d) 
11 - Spacer 
12 - Machine Screw (2 used ) 

Fig . 4-Expl oded View of Air Cleaner Component s 

IMPORTANT· Ner'(!Y nm the eng ine willi ai r 
filter element rerno1 led. 

Wipe air cleaner base and inside of air clean­
er cover with a clean cloth dampened with water. 
Install air filter element making sure it seats 
around base . Assemble cover and tighten wing 
nut on cover finger tif';ht. 
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S PARK PLUG-Continued 

Use a spark plug wrench to remove plug. 
Always use a new spark plug gasket when re­
placing plu g. 

Examine the firing end of the spark plug, not­
ing the type of cleposits and the degree of elec­
trode erosion. Refer to pag-es 10-3 and 10-4 for 
various types of spark plug fouling ane! their 
causes. 

Clean the plug on a sand blast clc<.lner, fol­
lowing manufacturers instructions. Do not pro­
long the use of the abrasive blast as it will 
erode the insulator and electrodes. Clean ALL 
abrasive from plu<;>: before turning into engine. 

Brush threads with a wire brush. 

Clean the electrode surfaces with a small file, 
Figure 18. Dress the electrodes to obtain flat 
parallel surfaces on both the center and siele 
electrode. 

After cleaning, examine the plug carefully for 
cracked or broken insulator, badly pitted elec­
trodes, and other signs of failure. Replace if 
damaged. Adjust spark plug gap, Fi~ure 30. 
Torque plug to recommenclec\ specifications. 

BREAKER POINTS 

M 5600 

Fig. 19-Burncd Breaker Poi"ts 

Breaker points can be burned from exces­
sively high voltage, oily or dirty points, a faulty 
condenser or improper point adjustment. 

Pitted points and some transfer of material 
between the points is considered normal. If point 
transfer is 0.020 inch or more, replacp the 
points. 

Rough contacts which are g reyish in cOlor 
often have a greatel' area of conta ct than new con­
tacts, and will provicle satisfactory s l' l'vicf' un­
til most of the tungsten is worn of1. 

Clean the points with a few strokes of n clean 
oil free fine-cut contact (riffle) file. Do not 
attempt to remOV2 all roug'hness nor dress the 
point surfaces smooth; merely remove the seale 
or dirt. Never use emery cloth or sand papp.r to 
clean the points since abrasive particles will 
embed in the point surface and cause arcing and 
rapid burning of the points. 

~, 

Fig , 20-110 Tractor Point Replacement 

When replacing points, remove screws I I A' I. 
Be sure lock washers arc in place on 110 Trac­
tor before reassembly. 

Heplacement points for 112 Tractor are pack­
agee! with a new fiber push rod. Be sure to in­
stall new push rod whenever replaCing points. 

Refer·to Figures 28 or 29 and adjust breaker 
point gap. 

Litho in U. S. A. 
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Group 15 

CHARGI NG SYSTEM 

GENERAL IN FORMA TION 

, J' rllil Y i't! A'( PFilU llDi, 

TO L ' lolll 

, llll t: 1) [ " -~--------------------------.. .-----' 
Fig, I-Wiring O"' 9ra m Showin'] Motor . Gellerator, Regulator , BatlN y and Switch 

The U' ~ lco-nemy ivlotor-Genel'ator fun c tions 
as a c ranking m oto r when the solenoid is closec\. 
AIle I' the engine is operating Clnd the moto r 
s witch opens the circuit, the unit functi ons as a 
~L' nera to r, 

The motor-genel'at o r contains a s(~ries ancl a 
shunt fi e ld. Both fields ,He effective [or de­
ve loping torque when the unit perfonns :JS a 
e rankin!:!: m oto r. Figure 1 illustrates the c ir ­
cui~ry of the two terminal l11otor-generatorwith 
the tw o unit regulator used on 110 and 112 
Tractors. When this lmitoperates as a generator, 
th e s hunt field is the main fielcl and the series 
field acts as a bucking fi e ld, which te nds to limit 
f',"Cner,1tor output "t hig'h speed. 

The co mbin3tion cu rrent-voltage regulatol' is 
a cievice which provicles control of the generator 
output and circuit voltage so as to meet various 
batt c l'Y ;mc\ operating l' cqu ire mcnt.:;. 

The cutout rela y is a de vice which clos es the 
c irc uit between the gener3tor and battery when 
the generator is operating at suffici ent speec\ 

Fi g. 2 -Cr o55 Sectlonol V,ew 01 Mo tol·Generator 

to charge the battery and which opens this circuit 
when the g'ener,ltor slows clown or stops to pre­
vent the battel'Y fr om cliseharg'ing back throll gh 
the ge ne rator, 

Litho in U.S. A. 



Tractors, Lawn and Garden - 110 and 112 Electrical System 40 

SM-2059-(Apr -67) Charging System 15-11 


Correction in tension can be made by bending 
the brush spring as required. If the brush spring 
shows evidence of overheating by appearing 
blued or burned, a new spring should be installed . 
Ove rheating will cause a spring to lose its tem­
per. Ii the brushes are worn down to one-half 
their original length, when compared with new 
brushes, they should be replaced, 

13rllsh Holders 

Fi'1. 16 - /n s tol/i"9 Brush Ho/d",s 

The brush holder assemblies are mounted 
on the inside of the generator frame, Figure 16. 
Replace damaged brush holders. To remove 
brush hold r(s), drill out rivets holding them to 
frame. Secure new holders to frame with scr ew s, 
nuts and washers provided in the replac(-~ l11ent 

package . 

Armatur e 
When inspecting the motor-generator, also 

note the condition of the cOl1ll1)uta tor. If. the com­
mutator is p;lazed or dirty. it can b e cleaned by 
placing the armature in a lathe. While the arrl1a­
ture is rotating. hold a strip of number 00 s:lnd­
pape r lightly against the commutator, moving the 
sandpaper hlCk and forth. Figure 17. 

Blowout all dust aft e r sanding the commuta­
tor. If the commutator is rough, out of round, has 
high mica, or is extrell1f'ly dirty . it will rC'C[uire 
"turning down " in a lath e and the mic.a unctercllt 
bet w en the b:lrs. 

/ 


\ 


M >71 1 

F ig. 17-Cleoni"g Commutator 

1 - Operating Handle 
2 - R<,m ovol Sc ,ew 
3 - Clump Wing Nut 

~ - Tool·Adjusting Nut 
5 - F, ame 
6 - Mond,el 

7 - Lock Wing Nut 
8 - Commutator 

Fig. 18- Tu rn Ing Down GenC' ru for ComnlUta,o( 

Litho in . S. A. 
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Group 20 

ELECTRICAL ACCESSORIES 

HEADLIGHTS 

Fig. I-A dius ting Head lights 

Turn adjusting nut, Figure 1 to regulate di­
rection of light beam. Tighten nuts firmly. 

Rewiring l'oltage Regulator ( -3550) 
When headlights are installed on 110 Trac tors 

(Serial No. -3550), or other electrical equip­
ment is connected to the accessory lead, it is 
very important to r ewire the voltage regulator 
as indicated in Figure 2. The rewiring will allow 
the regulator to compensate for the increased 
e lectrical load. 

I<ewire the regulator as follows: 

1. Remove battery and gas tank. 

2. I<emove nut and green wire from solenoid. 

Fi g. 2-Rewiring Regulator For I ncrca c d 

Ekc trica/load. 110 Tro ctors( .3550) 


3. Push back rubber grommet and cut off the 
one green wire at large connector from ignition 
switch. Be sure stub end of wire is pushed back 
under rubbe r g-rommet. Reassemble grf~en wire 
with ey e let to solenoid. 

4. Install flag connector on end of g-reen wire 
which was cut off at (3). 

5. Connect green wire with new flag connector 
(4) to the I 'L' I terminal of the voltage r egulator. 

Litho in U.S. A. 
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SM-2059-(Apr-67) Clutch, Brake and Variable Speed Drive 10­

Excessiue Primary Belt Wear. 
Clutch rod not adjusted properly. 


Adjust linkage. 


Dirty or gummy variator sheave hub. 
Clean hub and variator center sheave bear­
ing. 

Dirt in variator sheave grooves. 

Clean dirt from grooves. 


Excessive Secondary Bell Wear. 
Weak secondary idler spring. 


Increase spring tension. 

Install new spring if necessary. 


Worn, bent or nicked input sheave. 

TIeplace sheave. 


Belt worn or lumpy. 
TIeplace belt, move transaxle to rear po­
sition. 

Worn or nicked variator sheaves. 

Check condition of sheaves. 

Replace parts as necessary. 


Dirt in sheave grooves. 

Clean dirt from grooves. 


Secondary belt idler arm pivot binding. 
Clean and lubricate pivot. 
Replace parts as necessary. 

Oil or grease on belt. 

Clean belt. 

Replace belt if necessary. 


VARIATOR 

Noisy "\.'ariator. 
Worn center variator sheave bearing. 


TIeplace center shea ve assembly. 


Worn variator bearing. 

TIeplace bearing. 


Varialoy Squeals - 110 Tractors ( -9082). 
Variator brake. 


Remove variator brake assembly. 

Install new input sheave. 


CLUTCH 

Clutch Hard to OPemte. 
Engine not running. 


Run engine when operating clutch. 


Brake rod not properly adjusted. 

Adjust brake rod. 


Clutch rod not properly adjusted. 

Adjust clutch rod. 


Variator arm binding in pivot (in pedestal). 
Lubricate pivot. 
Replace parts if necessary. 

Secondary belt idler arm pivot binding. 
Clean and lubricate pivot. 
Replace parts as necessary. 

Dirty or gummy variator hub. 
Clean hub and variator center sheave bear­
ing. 

Clutch Pedal Goes Down Beyond Top a/Footrest. 
Brake rod not properly adjusted. 


Adjust brake rod. 


C lulch Pedal CYeeps Down Under Load. 
Load and torque sensitive feature operating. 

This is a characteristic of drive when en­
countering loads with variable speed con­
trol lever fully forward. 

Weak variator spring. 

Replace spring. 


Variator linkage not properly adjusted. 
Adjust variator. 

Clulch-Byake Pedal Strikes Bottom o(FootYest. 
Clutch rod not properly adjusted. 


Adjust linkage. 


Primary belt too long. 

Replace belt. 


Variator linka?:e not properly adjusted. 
Adjust linkat',e. 

Litho in U.S.A . 
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The brake shoe is not r equired on 110 Trac­
tors ha.v il g the lighter she et metal input sheave . 
T he shoe may be re m 'led on trese t rac t ors. 

If the brak shoe causes undes i r able squeal­
ing on t racto rs having' t he brake s lloe and cas t 
iron sheave , 1'en ave the b rake shoe and r eplace 
t he cast iron input s heave with the li ghte r shee t 
m eta l sheave. R e m ove the va r iato l' b r ake a s sem­
bly only on trac tors equipped with she t metal 
sh .ave. 

REP LACING BR AKE B AND 

110 uI}ri1l2 TractoYs (J5001 - 100, ()()f)} 

Fi g. 29-Brak a Band Replacement o n ))0 Tractors 
( 15007 - 100 ,000) and 1)2 Tr octo rs ( - 100 ,000/ 

Power Tra in 50 
Clutcb, B r a k e an d Va riab1 10- 15 

F i9. 30 -Broke B rocket U Sf! d 0 11 L orN 1) 0 Dlld A ll 
) ) 2 T ra c/ors 

Rem ove left-hand fend r by removing three 
cap scr ews . R efe r t o brake band r eplac e ment 
for 110 Tractors ( -3550) to r e move brake 
band having brake bracket with one hole as shown 
in Flg'Ure 29. 

To remove bra ke band on 110 Tractors with 
two holes in brake bracket, Figure 30, and all 
112 TractOl's, remove left-hand fend e r by re­
moving thre e cap screws. Loosen brake pulley 
set screw and pull brake pulley from shaft with 
a puller. 

Fig. 3 1-R emov ing 3roke P in 

Remove brake band pivot bolt throu gh s lotted 
hol e in tractor fr a me. 

Then lift brake band u ntil b rak pin Is aligned 
with hole in brak bracket. Using a n eedle nos 
pliers, pull brake pin through hol e as shown in 
Figure 31. 

Lubricate lever pivot before reassembly. 

Apply Loctite to threads before tightening set 
Screw in brake pull ey. 

After assembling brake, r fer to II Adjust­
ment." paf':' ; 10-16 and adju s t linkag'e accord­
ingly. 

Litho in U.S.A. 
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SM-2059-(Apr-67) 3 -Speed Transaxle , 5- 5 

REMOVING TRANSAXLE 

Fig . 9- Tractor Inver/ed on Repair Stand lor Ea s y 

Transaxle R emo val 


F or ease of transaxle removal, mount tractor 
on r e pair stand as shown in Figure 9. See 
"Special Tools," pages 20-21 and 20-22 in this 
section for r epa ir stand information and how to 
make the adapters for 110 and 112 Tractors. 

Run engine and move variable speed control 
lever forward (fast speed position) before plac­
ing tractor on repair stand. This will aid in 
sec ondary belt removal. 

The following procedure must b e taken before 
mounting tractor on repair stand. 

l. 	Shut off fuel at sediment bowl. 

2. 	 n '-: rnove gas tank. 

3. 	 Remove battf.TY. 

4. 	 Drain engine crankcase. 

5. 	 Replace vented filler cap on hydraulic 
r eservoir with pipe plug to prevent leak ­
age. 

Fig . 10-3-Speed Transox/e Removal 

With tractor inverted, disconnect brake clevis 
pin, idler spr ing and neutral-start wires from 
switch. 

Remove thr e e cap s crews from driven pulley 
on input s haft, Figur e 10. 

Fig. II-Removing 3 -Spee d Transax/c (rom 
Tr a c to r B a se 

Remove wheels, then r e move the remaining 
screws that hold the transaxle suppor t and hit ch 
plate to t r act or bas . Lift transaxle away fr om 
tractor. 

Litho in U.S.A. 
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Fig. 43-lnserting Dowel Pins 

Align and insert dowe l pins, Figure 43. Start 
socke t head cap screws from bottom. 

M " / J 

Fig. 44 - Transaxle Inverted 

Invert transaxle and tighten case screws se­
cm'ely to 120 in-Ibs. Put Loctite on threads, then 
tighten set Screw against the shifter shaft, 
Figure 43, on transaxles so equipped. 

Litho in U.S.A. 

INSTALLING SEALS 


5 (t. L pIt, I '01 t' 
. I 

Fig. 45-lnstol/ing Seals 

Use seal driver to install seals or seal with 
retainer. Refer to "Special Tools," page 20-21, 
for proper seal driver. Install seal aft r shaft 
has been installed. 

J' 
F L LJ S H---...l~ ~I~ 

M 587 8 

Fig. 46-Seal Retainer and 

Bearing Instol/otion 


Be sure seal is installed with lip inward, 
Figure 46. 

\f tAU 

Fig. 47-A.le Support Installation 

Install axle supports, Figure 47. Refer to 
"Bolt Torque Chart," page 10-4 of Section 10 
and torque axle bolts accordingly. 
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INPUT 
HUB 

1 

\ 
SNAP DRIVEN
RING HEAVE 

BR AKE SI ~lD 


PIVOT 


M 11 •• 

Fig. 12-Removing External Parts 

Remove brake, idler arm, hitch plate, input 
hub and wheel hub assemblies from transaxle, 
Figure 12. Use a puller to prevent hub breakage 
or internal differential damage. 

CAUTION: Never usehammeronendofaxles. 
N ever drive shafts toward transmission. 

Position shift lever in neutral. Remove neutral 
start bracket with switch, shifter assembly, axle 
housings, O-rings and retainers with seal, Fig­
ure 13. Use extreme care when removing axle 
supports since they are machined to a light press 
fit. 

Clean and pOlish axles as necessary to permit 
easy removal of axle housing. 

r I 

~.----
. I 

--

Fig. I3-Removing External ParfS 

Fig. 14- Transaxle Repair Stands 

Drill two holes in a sturdy work bench about 
8 inches from the front of the bench. A wooden 
stand may be used instead. 

Litho in U.S.A. 
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INSTALLING CLUSTER GEAR AND Install differential assembly into left-hand 
THRUST WASHER case with bolt heads facing upward as shown in 

I ,. Figure 42.f • 

Fig. 41-Transmission Assembled 

Install gear cluster and thrust washer on 
pinion shaft as shown in Figure 4l. 

All parts assembled thus far should appear as 
shown in Figure 4l. 

INSTALLING DIFFERENTIAL 

M 6073 

IMPORTANT 
HEADS OF FOUR 

CAP SCREwS 
MUST PACE 
UPWARD. 

Fig. 43-Compl",,,d Infernal Assembly 

The internal components should now appear as 
shown in Figure 43. 

Position the gasket on the lower (left-hand) 
case at this time. Use new gasket. 

Fig. 42-lnslollin9 Differen,ial 

Litho in U.S.A. 
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TESTING 

A pressure gauge or a hydraulic test unit in­
corporating a pressure gauge and flow meter 
can be used to tes t hydraulic pr essure. 

Before making tests, check the r eservoir for 
proper oil level. Inspect hoses and connections 
for leaks or damage. 

NOTE: RUIl the tractor fay ab01.ltfive minules 
at 112 throttle 10 l)Ying the hydraulic oil to op­
erating temperature. OPe yate hydraulic conLrol 
lever several limes durin,p,' the w({ rm -up period. 

Before stopping engine , lower hydraulic lift 
l eve r until cylinder is fully retracted. 

Wipe dirt and dust from unit and hoses with 
a c lean cloth. 

The following illustra tions are reference 
guicles for connecting a pres sure gauge or hy­
draulic tester to check system pressure. The 
Owatonna Tool Co. Mode l No. Y-90 Hydr ulic 
T es ter, Fig'ure 9, can also be used to me a s ur e 
fl ow . Refer to instructions supplied by test 
equipment manufa c turer. 

After gauge or hydraulic tester is connected, 
start engill ':' and raise throttle lever until engine 
is running at 3600 rpm. Raise hydraulic lift 
lever and observe reading. Refer to "Specifi ­
cations," page 15-10, for system pressure. 
Refer to "Diagnosing Malfunc tions," page 5-6. 
to cor rect low system pressure, 

PRESSURE GAUGE 

w 
Jt 
w 
w 
Q 

Fig, 7 - Pressure Gauge In s ,alled on Valve 

HYDRAULIC TEST UNIT 


Fig 8-0TC Mo d,,1 N o. Y -8 I .2-1 HfdrovliC TeH r 

In"ol/I!d 'or P,tt ••"rr "" 


fig. 9-0TC Model No. Y·90 Hydroulic Tes'er 
Instolled for Flow and P,essure Te s, 
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Install key in shaft, install sheave on shaft and 
secure with elastic stop nut. Install drive belt. 

Adjust drive belt tension, page 15-8. 

Refer to Figure 2 and connect hoses to valve 
assembly. Fill r e s e rvoir with flUid, page 5- 3. 
Refer to Se ction 10 for Hydraulic System ca­
pac ity. 

Fig. 22-lnslolling Drive Components 

TORQUE FOR HARDWARE 

Location 

Spool shoulder bolt 

Torque 

60-65 in. lbs. 

Valve body cap screws 7-10 ft. lbs. 

Nome 

Retaining Ring Pliers 

SPECIAL TOOLS 

No . 

OTC 1120 

Us e 

Removing snap ring from valve 
body. 
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Tractors, Lawn and Garden - 110 and 112 Hydraulic System 60 

SM-2059- (Apr-57) Pump 15-9 


LIFT LEVER STOP 


Fig. 23-Adjusting Lever Stop 

Loosen jam nuts on outer stop and move lift 
lever to full raised position. 

Position head end of bolt in bottom of slot in 
inner stop. NOTE: Be sure to keep 1/ 32t01/ 1 6­
inch clearance between the bolt head and inner 
stop. 

Tighten nuts. Allow lift lever to return to 
neutral position. Check for equal travel of lift 
lever in both raised and lowered position. 

DIRECTION OF LIFT 

Hydraulic lines are connected at the factory 
to permit the equipment to raise when the lift 
lever is raised and lower when the lift lever is 
lowered. If, for any reason, you wish to reverse 
the lifting direction, disconnect hydraulic lines 
at the pump, Figure 23, and reverse the lines. 
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DISASSEMBLING STEERING GEAR 
.\ 

Loosen jam nut on tapered stud (22, Figure 8) 
in lever arm. Turn stud counterclockwise until 
resistance is felt. Remove nuts from lever arm 
cross bolt (21, Figure 8) and remove from hous­
ing. Remove plug in steering gear housing and 

I I . 
slide shaft with cam and bearings from column. 

INSPECTING STEERING GEAR PARTS I , !', J 

Wash parts in a clean, safe solvent and dry 
with compressed air and clean cloth. 

Refer to Section 20, Group 15, to check bear­
ing condition. Inspect cam, housing and plug for 

Fi g. II-Steering Gear 0 i sosse",bled
cracks, scoring and other damage especially in 
the bearing area. Replace par ts showing exces­
sive wear or damage. 

ASSEMBLY 

ASSEMBLING STEERING GEAR 

.\t 11 / ( 

fig. 10-lnsto/ling Bearing 

Apply grease and place bearing balls, ball 
cups and retaining rings on both ends of cam, 
Figure 10. 

fig. 12-lnsta/lin9 Cam Assembly in Housing 

Grease cam lightly with multi-purpose type 
grease. 

Slide cam and tube assembly into housing and 
jacket tube. Install plug and torque according to 
"Specifications," page 5-11. 
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ADJUSTMENT 

Fig. 13-Ad; usting Wheel Bearing 

Adjust the front wheel bearings if the wheel 
is loose on the spindle or if the wheel does not 
rotate freely. 

FRONT WHEEL BEARING 1. 	 Raise the tractor until the front tires clear 
the floor. 

2. 	 Remove the grease cap from wheel. 

3. 	 Wipe the exc ess grease from the end of the 
spindle and remove cotter pin and slotted 
nut. 

4. 	 While rotating the wheel and tire, torque 
the slotted nut to within 60 to 120 in-Ibs 
to seat the bearings, Figure 13. Back off 
slotted nut until wheel turns freely. 

5. 	 Using a 15/ 16-inch open end wrench. back 
off the nut until the slot in nut aligns with 
cotter pin hole in spindle. 

6. 	 Install a new cotter pin and bend the long 
end of the cotter pin around the end of the 
axle. 

7. 	 Install cap. 

SPECIF ICATIONS 

Item 	 New Port Wear Tolerance 

Front Axle Spindle Bushings 0.751-0.75 5 in. 0.770 in. 

TORQUE F OR HAR DW ARE 

Item 	 Torque 

Spindle Slotted Nut 60-120 in-Ibs. Ba ck off 
nut. S e adjustments. 

SPECIAL TOOLS 

Nome 	 Part No . U se 

Retaining Ring Pliers aTe No. 1340 To r move retaining rin f rom spindle. 

Retaining Ring Pliers aTe No. 614 To r e move retaining ring from spindle. 

Greas e eap Tool SNAP-ON Gep-10 To re move grease cap from wheel. 
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CLICK HERE TO  DOWNLOAD THE COMPLETE MANUAL 

 

 

• Thank you very much for reading the 
preview of the manual.  

• You can download the complete 
manual from:  www.heydownloads.com 
by clicking the link below 

 

• Please note: If there is no response to 
CLICKING the link, please download 
this PDF first and then click on it. 
 

CLICK HERE TO  DOWNLOAD THE COMPLETE MANUAL 

 

http://www.heydownloads.com/
https://www.heydownloads.com/?s=John+Deere+110+112+Lawn+Garden+Tractors+Service+Manual

