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FOREWORD

The instructions and special tools shown in this Blue Ribbon Service Manual are for use by
International Harvester Dealers and their factory trained servicemen.

The specifications as listed in this manual are current as of the printing date. Due to
changes and improvements inour products, dealers are periodically issued service bulletins
to keep this manual up-to-date. We suggest you refer to the most recent information when

performing service work on this equipment.

International Harvester Factory Trained servicemen are best qualified to service LH,
equipment,

LIBRARY FILING INFORMATION

1. File this manual in Book 16 after Divider Tab GSS-1389.
2. Enter the following information in the Service Manual Index.

In the Mowers and Rakes Section, under the heading of
"Complete Unit Overhaul', Print, or preferably type in,
the Manual Description, Form Number, and the Book
Filed in.
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GENERAL INFORMATION
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Hlust, 1-1. Right side view.

Before operating the International Cadet Do NOT work on the mower with the
60 Mower, be sure to read the "Safety engine running.
Rules' described in the Operators Manual.
Some of the rules are repeated below be- MNEVER place hands or feet under the
cause of their importance. mower, or near any moving parts while

the mower is moving.
DO NOT MAKE ANY ADJUSTMENTS

(except carburetor) WITHOUT FIRST DIS- Refer to the Operators Manual for the
CONNECTING THE SPARK PLUG WIRE. correct lubricant to use with this mower.

Iv



STANDARD TORQUE DATA FOrR NuUTs AND BoLTS

Recommended torque, in foot pounds, for all Standard Application Muts and Bolts, provided:
A. All thread surfaces are clean and lubricated with SAE-30 engine oil. (See NOTE.)
B. Joints are rigid, that is, no gaskets or compressible materials are used.
C. When reusing nuts or bolls use minimum torque values,

MNOTE: Multiply the standard torgque by:

.65 when finished jam nuts are used,

.70 when Molykote, white lead or similar mixtures are used as lubricants.
.75 when parkerized bolts or nuls are used.

85 when cadmium plated bolts or nuts are used.

.90 when hardened surfaces are used under the nut or bolt head.

Bolt or Type 1 Type 1 Bolts | vy Boits Type 2 Type 3 Type 4 (all lengths)
.5tl.ll:i Studs Only Earl$:ﬂh longer than 6 l_all%Eng!hsj {ﬂII}IIEngIhs} inuza!ursi‘?:f:yﬁ::n ;:Azlli:na‘:}::ls
Diameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min, Max.
1/4 5 [ 5 6 3 3 9 10 11 13 11 13 12 14
snel 12) 13l @Y 13 el 7 18| 2| 24| | 2| 274 27| 30
3/8 21 24 i‘_l 24 _ 11_ 13 33 37 43 47 43 47 45 _ECI
7/16| 35| 38| 35| 38| 19| 21| 53| 60| 69 76 69| 76| 75| -85
1/2 52 58 ¥ 58 29 32 BD 90 104 117 104 117 115 130
9/16 70 80 70 80 41 .| 46 115 130 | 150 170 150 170 | 165 | 185
5/8 98 110 98 110 57 63 160 180 210 230 210 230 220 250
3/4 174 | 195 174 195 100 112 | 290} 320 350 390 350 390 400 | 450
7/a 300 330 162 181 162 181 420 470 570 630 570 630 650 730
1 420| 470 | 250 | 270 | 250 | 270 | 630 | 710| 850 | 950 | 850| 950 | 970 |1090
1-1/8 600 660 350 380 350 380 B850 950 | 1200 1350 | 1200 1350 | 138O | 1550
1-1/4 B40| 940 490 540 | 490 540 | 1200 | 1350 | 1700 | 1900 | 1700 1900 | 1940 | 2180
1-3/8 |1100 | 1230 640 710 640 710 | 1570 | 1760 | 2300 | 2500 | 2300 | 2500 | 2600 | 2800
1.1/2 | 1470 | 1640 850 940 | 850 940 | 2000 | 2300 | 3000 | 3300 | 3000 | 3300 | 3300 | 3700
1-3/4 |2350 | 2450 | 1330 | 1490 | 1330 | 1490 | 3300 | 3700 | 4700 | 5200 | 4700 | 5200 | 5300 | 6000
2 3500 | 3900 | 2000 | 2200 | 2000 | 2200 m 5509 m?qm 7800 | 7000 7800 i BOOO | 5000
BOLT TYPE IDENTIFICATION CHART
IH AE, BOLT HEAD
TYPE GRADE DESCRIPTION MARKING *
1 il WILL HAVE IH STANDARD MONOGRAM IN THE CENTER OF THE HEAD
or
Ea Low or Medium Carbon Steel Mot Heat Treated
2 5 WILL HAVE AN IH AND 3 RADIAL LINES @
Quenched and Tempered Medium Carbon Steel
3 [ WILL HAVE AN IH AND 4 RADIAL LINES @
No longer used in production. For replacement, use Type 4 if Type 3 is not available.
4 8 WILL HAVE AN IH AND & RADIAL LINES @
Quenched and Tempered Special Carban or Alloy Steel

# The center marking identifies the bolt manufacturer. The IH monogram is currenlly used,
Some bolts may still have a raised dol which previously identified |H bolts.




SPECIAL SERVICE TOOLS REQUIRED

Section 1= Engine

Tool No. Description

28676 Qil seal sleeve

2B6TTA 0il seal driver

28678 0Oil seal sleeve

670106 No. 1 internal snap ring pliers
670117 Piston ring expander

670139 0il seal sleeve

670140 Oil seal driver

Tool No.

670146
670147
670152
670169
670197

670217
670219

Section 2 and 3

None required

Description

Valve seat reseater
Ridge reamer
Governor shaft gauge
Flywheel knockoff nut

Crankshaft oil seal remover

(magneto end)
Flywheel spanner wrench
Spark plug wrench

Send your orders for the above service tools to:

Tecumseh Products Company, Lauson-Power Products Parts
Depot Division, Grafton, Wisconsin.

SPECIAL TORQUES
{Inch-Pounds)

Cylinder head bolts ........... 170
Connecting rod to crankshaft ... .. 98
Mounting flange to cylinder ... ... 87
Magneto stator to eylinder. ...... T2
Eryoheal ank ; oieiin viiesia v i 380
Spark plug ........c0000.0... 210
Starter to blower housing. ....... 43
Blower housing to crankcase ... .. 84
Breather cover - . c: vad'vs so s s 28
Valve springcover. . .......... 23
Intake pipe to cylinder ........ . B4

VI

Carburetor to intake pipe .......

Air cleaner to carburetor .......
Fuel tank mounting . . . .. .......
Muffler bolts to eylinder . .. ... ..

Clamp lever (mechanical
governor rod) . .. .. i i e e

Speed control cover . ... ...
Starter (rewind) - #1/4 -

28 Serews

.................

Oil drain plug (taper
pipe thread) ................
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General

Bore - inches . ..
Stroke - inches . ..
Displacement - inches
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SPECIFICATIONS
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Compression pressure (refer to page 1-5) - psi

Engine Speed (governed)

Minimum speed - rpm ... ...,
Maximum idle speed (no load) - rpm

Valve clearance (engine cold) - inch .

Ignition

Spark plug gap (14 mm plug) - inch
Breaker point gap -inch . ... .. ‘
Timing (before TDC) (refer to page 1-14) - ml:h Ve R

Engine

Cylinder Bore

New - inches.
Maximum oversize (before reboring) - inches,

LT I T R T T T T R T RN I T T T S T R

Taper (Dew) = I00H & o a0 s ol b euhe i

Out-of-round {new) -inch ......,

Crankshaft

End clearance - inch .
Crankpin diameter (new) - inches , ... .

Bearing bore diameter - inches

Connecting Rod

Bore (new) - inches . ....,

4 & & 8 @ B o8 =

LR R R |

Crankpin running clearance (new) - inch
Side Clearance. s sis i s o 6w na o855

4 % & B % % ® ®=w w ow

......... -
e I

# & @ L )

CRU R

@ & ®

oAl e
swas vam el
sassr eaay 1853
@ 500 rpm 60
@ 800 rpm 80
. ew .. 1800
. . i1
S i b DD
e . .030
A .020
usu“u%

2.6250 - 2.6260

...... 2.631
FE A L0005

s swasa Q005
006 - 026

1.0615 - 1.0620
1.0000 - 1.0005

1.0630 - 1.0635
001 - .002
004 - .021




Piston

New (measured just below oil ring 90 deg. from piston pin)

SimeReR e e b e At Rl e S e e e e e e T g

Piaton ring end gap -Imch . + v s s s v s s s s v s s o s s maoi ives

Piston to Cylinder Bore Clearance

Top of skirt (measured just below oil ring) -inch . ... ... ... ..

Valves

Valve Stem (diameter)

Intake (new) =inch . . . .« v o o v v

Exhanet mew) = A0Ghee o waiie s win de s we sireels wmle s s .

Valve Springs

Freelength -inches. . c v + ¢ v 2 ¢ 4 60 54 42 4
Compressed length -inches. . v v s v s s s s oo s s nwa snwosa

Valve Guides (inside diameter)

Intake and exhaust [new) -inch. .. .......

Intake and exhaust oversize dimension =inch . . . . 4 v s s 5 0 0 o 5 5 »

Tappet clearance in block -inch. .. ........
Camshaft running clearance -inch . ... ... ¢ ot v v e vt v v v

Valve Clearance [stem end)

Intake and exhaust {cold) -inch . . . ¢ v o v v o v o0 s 5 0 s S R et
Valve face angle -degree . ... .0 v v v v v
Valve seat width -ineh . . . .. ... 0000t o,
Valve eeatangle ~degree . . . .« vo v v v vnw o5 s a s
Alternator-Magneto Brush Spring Tension -1lbs. ., ... .. ..+ 0o .. ;

Starter

MNo Load Test: 6 volts
BEGIRR coeq astes canalEs REIGEEE BRI D R AN R R G

Carburetor
¥F'loat setting -inch ... s s i i dus s
Idle speed adjusting screw setting . . . + « « v ¢ v v @ o v 0 v b 8 s mwr s
High speed adjusting screw setting . . . . . . .. oo v vt v v v v u .

# Measure between top of float (free end) and pad surface

Recoil Starter

2,6205 - 2.6185
o 007 - .017

L0060 - ,0045

+3100 - .3105
.3100 - .3105

.. 1-9/16
.. 45/64
312 - .313

.3432 - 3442

.0010 - .0035
.0005 - .0020

s s pww QL0

T ||

1.129 - 1.527

W R, B

S aa  BOao

Vi .180 - .200
¢ »+ 1 = tarn open

.+ 1 - turn open

Preload on rewind spring . . . . .« .+« « + « « e v s o+« Sufficient turns to retract all rope.
(Recommended length 54-inches)



PRE-OVERHAUL CHECK

A thorough check of the engine before
overhaul will frequently point up the cause
of improper operation. If a check of
carburetion, page 1-16 and Electrical
System, page 1-21 indicates no faulty oper-
ation, check the following:

1. Remove the spark plug and insert a
compression gauge into the spark plug port.
Crank the engine and check the compres-
sion reading on the gauge. If the reading is
60 1bs. or less, the engine should be dis-
assembled and overhauled. Allow for oper-
ation of the Mechanical Compression Re-
lease.

2. If a compression gauge is not avail-
able, disconnect the spark plug lead to in-
sure that the engine will not start and pull
the starter rope slowly in the direction of
normal rotation. There should be con-
siderable resistance to turning as the
piston approaches top-dead-center.

Hold the piston against compression for
several seconds. If resistance to pull
rapidly decreases, it indicates poor com-
pression. Allow for the operation of the
Mechanical Compression Release. Poor
compression is usually the result of one or
more of the following:

a. Defective head gasket.

b. Warped head.

c. Burned valves.

d. Carbon accumulation on valves.

e. Worn piston rings.

f. Worn cylinder bore.

1-5

g. Weak or broken valve springs.

h. Improper clearance between valve
lifter and valve stem.

i. Ring gaps not staggered around
the piston.

3, Crank the engine slowly, checking for
noise, binding, scraping, or other signs of
improper operation. These symptoms could
be due to damaged bearings, connecting
rod, valves, or to a bent crankshaft.

4, Rock the erankshaft back and forth
to check for excessive play. Excessive
play indicates worn rod bearings or a worn
piston pin.

5. Check the oil seals for evidence of
oil leaks; replace seal if necessary.

6. Remove the valve spring cover as-
sembly and crankcase breather assembly
to crankcase; remove the cover and
breather.

Check the valve lifter clearance, Make
sure that the clearance is checked while
the piston is in either compression or
power stroke so that the cams on the cam-
shaft are free of the valve lifters. This
check should be made when the engine is
cold, and valve clearance should be .010
inch., Valve lash adjustment is described
on page 1-13,

NOTE: Due to the Mechanical
Cuum:lm Release, it will be necessary
to position the crankshaft so that the valve
lifters do not contact the valve stems.




Removal

The following procedure applies to both,
the Electric Start and Recoil Start engines
except as noted.

NOTE: Tt is not necessary to "drop" the
mower or remove the body for engine re-
moval.

1. Electric Start Engines: Remove the
wing nut securing the operators seat to the
body. Remove the seat. Disconnect the
battery.

Belr nur:i-
assembly
—

Hlust. 1-2. Cadet 60 underside.

2. Remove the drive chain shield and
belt guide assembly (Illust. 1-2).

3. Remove the drive belts from the
engine pulleys.

4. Electric Start Engines: Disconnect
the wiring harness from the rectifier panel.

NOTE: Tag the location of the leads.

5. Disconnect the throttle control cable
from the carburetor.

Hlust. 1-3. Removing the engine.

6. Remove the cap screws securing the
engine to the main frame. Lift the engine
out of the chassis (Illust. 1-3). Place the
engine on a clean work bench,

Disassembly

1. Drain the engine oil and the fuel tank.

2. Remove the crankshaft and camshaft
belt drive pulleys (Illust. 1-2).

3. Disconnect the fuel lines from the
carburetor. Remove the carburetor - air
cleaner assemblies from the engine.

1-6

4. Remove the cranking motor, if so
equipped. Remove the bayonet gauge (dip
stick) and tube assembly.

5. Remove the mounting screws secur-
ing the fuel tank and the recoil starter
assembly to the engine. Remove the tank
and the recoil starter assembly,
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Socket wronch =

lust. 1-4. Removing the flywheel nut.

6. Using spanner wrench No. 670217 to
hold the flywheel (Illust. 1-4}, remove the
flywheel nut, starter cup and screen.

FLYWHEEL
KNOCK-OFF
NUT

FEIM-3009

Ilust, 1-5. Removing the flywheel.

7. Thread three-fourths of the knock-
off nut No, 670169 onto the crankshaft.
Tap on the nut to remove the flywheel
(Illust. 1-5). Remove the key from the
crankshaft.

8. Remove the cap screws securing the
rectifier panel and blower housing exten-
sion to the engine. Do not disconnect the
magneto-alternator wiring from the panel,

TIMING MARKS

lust, 1-6. Magnete timing marks.

9. Make sure that timing marks are
plainly visible on the magneto breaker
plate and the crankecase [Illust. 1-6).
Scribe a timing mark if necessary.

10. Remove the cap screws securing the
magneto-alternator to the engine. Remove
the magneto-alternator and rectifier panel -
blower housing extension from the engine.

NOTE: Do not disconnect wiring from
the magneto-alternator unless replacement
is necessary.

11. Remove the crankcase mounting
flange.

Rotate the crankshaft until the lifters
Remove

12,
do not contact the valve stems.
the camshaft and the oil pump.

13, Remove the cylinder head and gasket,
Remove the ridge at the top of the cylinder
bore, if present. Use ridge reamer tool
No. 670147,




14, Remnove the connecting rod cap and
slide the piston and rod out of the top of
the cylinder block,

15. Remove the erankshaft and thrust
washer. Remove the crankshaft oil seal
from the cylinder assembly.

16, Remove the breather cover and
breather assembly.

17. Remove the intake and exhaust valves
as follows:

a. Raise the lower valve springs
with the blade of a scerewdriver while hold-
ing the valve heads tightly against the valve

seat. Remove the keepers,

b. Lift the valves from the cylinder
block. Remove the valve springs from the
eylinder assembly,

IMPORTANT: The exhaust valve and
the intake valve are not identical. The ex-
haust valve is identified by an "EX'" mark-
ing.

18. The valve guides are an integral part
of the cylinder block. Refer to "Valve
Guides'" under Inspection and Repair.

Inspection and Repair

Clean all parts and inspect them to de-
termine which parts are reusable.

Reboring the Cylinder Block

1. The cylinder must be rebored if
badly scored or exceeds 2.631 inches in
diameter.

2. Always rebore, then hone, to exactly
.010 or .020 inch over standard bore size.

3. Use an inside micrometer or dial
gauge to determine cylinder size and con-
dition before and during honing.

4. Oversize piston and ring assemblies
must be used in erankecases which have
been rebored.

5. Any commercial cylinder hone can
be used with either a drill press or a port-
able electric drill. The drill press is pre-
ferred, for it is important to keep bore in
alignment with crankshaft cross-bore.

6. Finish by washing cylinder walls
with SAE-10 oil and a clean cloth.

1-8

Camshaft

1. Check the camshaft for scored or
worn bearing surfaces, broken automatic
release weight and gear teeth.

2. Measure the cam lobe nose-to-heel
diameter. The permissible minimum dia-
meter is 1,262 inches. Replace the cam-
shaft if necessary.

Crankshaft

1. Check the crankshaft for scoring or
wear, Superficial score marks can be
polished ocut with crocus cloth soaked in
oil.

4. Check the keyway and tapered part
of the crankshaft for wear. If worn, re-
place the shaft.

3. Chase the erankshaft thread if neces-
sary. With a micrometer, check the bear-
ing surfaces and crankpin surface of the
crankshaft. If not within the specified
tolerances, replace the shaft,



4. Check the crankshaft gear for wear,
broken teeth or loose fit on erankshaft. If
the gear is damaged, press off the gear and
remove the key from the shaft. Installa
new key in the shaft and press on the new
gear with I.D, chamfer of the gear toward
the counterweight,

Crankshaft Main Bearings

Crankshaft main bearings are not
serviced separately. The bearings are
integral with the cylinder assembly and the
crankcase mounting flange. Check the
bearings for scoring and wear, If the bear-
ing diameter exceeds 1.0005 inches, replace
the cylinder assembly and/or the crankcase
mounting flange.

Connecting Rod

If inspection reveals excessive wear, as
indicated in the following steps, the con-
necting rod and cap must be replaced.

1. The bearings are an integral part of
the rod and are not serviced separately.
Check the bearings for wear and scoring.

2. The piston pin must be a snug fit in
the bearing.

lust. 1-7. Connecting rod and cap mateh marks.

3. Assemble the bearing cap to the rod.
Be sure the match marks (Illust. 1-7), are
aligned. The inside diameter must measure
between 1.0630-1.0635 inches.

1-9

4, Visually check the rod for signs of
cracking, distortion, wear or damage.

Piston Rings, Piston and Piston Pins

l. Rings must always be replaced in
sets, never singly. NEVER RE-USE OLD
RINGS.

Illust, 1-8, Pesitioning the piston ring in the cylinder
for checking.

Must. 1-9. Meosuring ring gap.

2. Check the ring gap by inserting each
ring, in turn, into the bore. Use the piston
(Mlust. 1-8) to position the ring squarely in
the bore. Measure the ring gap with a
feeler gauge (Illust. 1-9). The gap must be
.007-.017 inch. If the gap is below .007
file the ring ends. If the gap is above .017

refer to "Reboring the Cylinder Block"
page 1-8,




3. Inspect the piston for wear or scor-
ing. Replace the piston and pin assembly
a8 necessary.

NOTE: The piston and piston pin can
be replaced only in matched pairs. If
either is worn or damaged both must be
replaced.

4, Clean the ring grooves in the piston
and fit new rings.

5. With new rings in place, check the
compression ring side clearance between
the land of the piston and ring with a feeler
gauge. The clearance must be .0020-.0045
inch. Replace the piston and pin assembly
if necessary. Refer to Note in step 3.

f. Remove retainer rings and check
the piston pin for scoring or wear. If the
pin diameter does not meet the specified
6248~ .6250 dimension, replace the piston
and pin assembly. Refer to Note in step 3,

Valves, Seats and Guides

1. Check for excessive play of valve
stems in guides. Valve guides are an in-
tegrdl part of the cylinder block. The
guide can be rebored to accommodate a
valve with a 1/32 inch oversized stem.

2. Rebore the valve guides as follows:

a. Ream the valve guides to .3432-
.3442 inch diameter using a standard
straight shanked hand reamer or low speed
drill press.

3. Check the valve springs for com-
pression and pitting. If the valve springs
are less than 1-9/16 inch free length and
compressed length of 45/64 inch, replace
them.

4, The valve seats are made of cast

iron. The seats are not removable.

1-10

If a valve seat is warped or distorted
beyond repair, replace the cylinder as-
sembly.

If the seat is over 3/64 inch wide after
regrinding, use a 15 degree stone or cutter
to narrow the face to .042-.052 inch.

MARGIN
_{__}_ 45°
Ya2"

]/%2" \ FA
MINIMUM CE
DIMENSION
STEM =

w FESM-2044

Hlust. 1-10. Valve face dimensions.

5. Reface or replace the valves as
necessary. Refer to Illust. 1-10 for face
angle and margin limits, Replace any
valve with a margin less than 1/32 inch,

6. Lap in the valves to provide a proper
seat. New or reground valves must be
lapped in.

7. Regrinding the valves changes the
valve lash. Refer to "Valve Lash Adjust-
ment'' on page 1-13 for adjustment proce-
dure.

Governor

Check the governor gear shaft for wear.
Do not remove the shaft unless replace-
ment is necessary. Refer to page 1-11
for replacement procedure.

Crankcase Mounting Flange

1. Remove the crankshaft and camshaft
oil seals with a screwdriver,

NOTE: Do not damage the bores.



Z. Inspect the camshaft bearing (the

bearing is an integral part of the crankcase

mounting flange). Measure the bearing
bore. Specified bore size is .6235-.6245
inch. Replace the mounting flange if the
bore is damaged or oversize.

3. Imspect the crankshaft main bearing
for scoring or wear. If the bearing dia-
meter exceeds 1.0005 inches, replace the
mounting flange,

4, Inspect the mounting flange for

eracks, distortion, and worn threads. Re-
place the mounting flange if necessary.

Barrel Type Oil Pump

1. Imspect the pump plunger for rough
spots or wear. If the pump plunger is
scored or worn, replace the entire purmp.

2. Imspect the pump outer barrel, inner
barrel and bearing surfaces for scoring or
wear. Replace the entire pump if neces-
sary.

Reassembly

Qil Seals

SEAL SEAT
TOOL

OIL SEAL

MOUNTING
FLANGE

lust. 1-11. Seating the crankshoft oil seal in the
mounting flange.

Install new crankshaft and camshaft oil
seals in the crankcase mounting flange.
Use crankshaft seal installing tool No.
670193 and camshaft seal installing tool
Mo, 670140,

Governor

1. Install the governor gear shaft, if it
was removed, in the mounting flange as
follows:

a. With light taps of the hammer,
start the shaft in the mounting flange hole.

GOVERNOR
SHAFT

Illust. 1-12. Pressing in the governor shaft.

b. Slip gauge No. 670152 over the
governor shaft. Position the mounting
flange in a press., Using a suitable step
plate, press the shaft into the flange bore
until the step plate "bottoms' on the gauge.

NOTE: In an alternate method, shown
in Illust, 1-12, the shaft can be '"pressed"
in using a large vise. Gauge No. 670152
must be used in order to position the shaft
correctly,




SPACER

o
GOVERNOR
GEAR SHAFT
GOVERNOR
.GEI&H FILM 2048

IMlust. 1-13. Gevernor geor assembly.

2. Install the governor gear spacer, and
gear assembly. Refer to Nlust, 1-13.

Crankshaft Installation

l. Lubricate the bearing surfaces of
the crankshaft.

2. Using sleeve tool No, 28676, install
the tapered end of the shaft through the
crankcase.

FEEM-2048

Hlust. 1-14. Comshaft and crankshaft timing marks.

NOTE: If the camshaft has been in-
stalled, align the crankshaft gear keyway
with the camshaft gear timing mark. Refer
to Illust. 1-14,

3. Rotate the crankshaft until the
journal engages the connecting rod bearing.

Piston and Rod Assembly

1. Assemble the piston to the connecting
rod. Use new retainer rings. Be sure the
retainer rings are fully engaged in the
grooves in the piston bosses.

2. Coat the piston rings with clean
engine oil and install the rings on the
piston, Stagger the ring gaps around the
piston to prevent compression loss,

3. Coat the cylinder bore with clean en-
gine oil., This insures lubrication when
starting the engine after overhaul,

4. Using a ring compressor, install the
piston in the cylinder.

Illust. 1-15. Connecting rod and cop match marks.

5. Align the bearing cap match marks
(Illust. 1-15) and install the bolts and new
self-locking nuts. Torque the nuts to 98
inch pounds.

Valve Tappets, Camshaft and Oil Pump

l. Lubricate and install the valve
tappets.

2. Thoroughly lubricate the bearing
surfaces of the camshaft. Align the timing
mark on the camshaft gear with the keyway
of the crankshaft gear and install.



3. Liberally lubricate the "working"
parts of the oil pump with clean engine oil.
Manually operate the pump to make sure
the plunger slides freely in the barrel.

4, Lubricate the eccentric on the cam-
shaft. The oil pump collar has a chamfer
on one side only. Install the oil pump
collar on the eccentriec with the chamfered
side of the collar toward the camshaft gear.

ASSEMBLE PUMP HOUSING
WITH INSIDE CHAMFER

QIL PUMP FESAS- 2049

Ilust 1=16. ©il pump installation.

5. Prime the oil pump before installing
the mounting flange.

Mounting Flange

1. Be sure the gasket surfaces of the
mounting flange and crankcase are
thoroughly clean and free of old gasket
material. Be sure the two dowels are in
place.

2, Position the new {lange gasket on
the crankcase.

3. Carefully press sleeve tool
MNo. 28678 into the oil seal the full depth
of the seal seat. Holding the sleeve tool
firmly in place, install the mounting flange
over the crankshaft.

4. Secure the rmounting flange to the
crankcase with cap screws. Torque the
screws to 87 inch pounds,

Valve Lash Adjustment

l. Turn the crankshaft to position the
piston at TDC on compression stroke.
(The tappet ends will be of equal height.)

2. Insert the valves in their guide and
hold them firmly on the seats.

3. Using a feeler gauge, check the
clearance between the valve stem ends and
the tappets. The clearance must be .010
inch. Grind off the valve stem end on a
valve grinding machine (to provide a
square end}), as necessary to provide the
proper clearance,

Intake and Exhaust Valve Installation

1. Position the valve springs and valve
spring keepers under the valve guides,

2. Install the valves making sure the
valve marked "EX' is inserted in the ex-
haust port. The valve stems must pass
through the valve springs and keepers.

3. Install the keepers by inserting the
blade of a screwdriver under the lower
valve spring while holding the valve, pry
the spring up and position the keepers.




Magneto

1. Position the magneto assembly on
the crankcase so that the timing marks are
aligned. Refer to Illust. 1-6.

IMPORTANT: The exact aligning of the
timing marks is very necessary for proper
timing of the ignition system.

Z. Check the engine timing. Refer to
"Engine Timing' on this page.

3. Imstall the cylinder head. Refer to
"Cylinder Head Installation" on this page.

4. Secure the rectifier panel and blower
housing extension to the engine.

5. Install the flywheel, torque the nut
to 380 inch pounds.

6. Install the fuel tank assembly.

Engine Timing

When doing a complete engine overhaul,
time the engine (static timing) before in-
stalling the cylinder head.

In order to time an engine not being
overhauled, the cylinder head must be re-
moved,

1. Remove the cylinder head and gasket
and clean the surface.

2. Turn the crankshaft until the high
peoint of the ignition cam causes the points
to open. Adjust the point gap to .020 inch.

3. Turn the crankshaft until the piston
reaches TDC on compression stroke,
(Both valves closed.)

4. Turn the crankshaft counterclockwise
until the dimension from the top of the

1-14

Must, 1-17. Meosuring for BTDC [engine static timing).

piston to the top of the cylinder block is
.080 - .090 inch. Refer to Illust. 1-17.

5. Loosen the cap screws securing the
magneto assembly to the engine. Move the
assembly until the ignition cam on the
crankshaft just starts to open the points,
Secure the assembly with the cap screws.

6. Install the cylinder head and new
cylinder head gasket.

Cylinder Head Installation

NOTE: Before installing the cylinder
head, be sure to set the static timing.
Refer to "Engine Timing'', on this page.

1. Always use a new gasket when the
head has been removed for service work.

2. Assemble cylinder head cover and
install bolts. After the fuel tank has been
installed it is important that the cylinder
head cap screws be tightened evenly and
in steps to 170 inch pounds torque.
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Hlust. 1-18. Cylinder head belt tightening sequence.

3. Spark plug gap should be .030 inch.
Install spark plug and tighten to 270 inch
pounds torque,

Crankshaft Oil Seal Service (Magneto End)

Removal
(On engines other then complete overhaul)

SHEET
METAL
SCREWS

/// FESM-2052

Must. 1-19, 0il seal removal using short metal screws.

The crankshaft oil seal (at the magneto
end) can be removed by either of the two
methods shown in Illusts. 1-19 and 1-20.

i
screws are installed in the seal.

In MMust. 1-19, two sheet metal
Position

1-15

a punch on one of the magneto support
bosses. Using a screwdriver under the
metal screw heads, pry the seal free of its
bore.

IMPORTANT: Do not damage the crank-
shaft surface when installing the metal
screws or prying the seal out.

olL SEAL it
REMOVAL TOOL B3

POSITIONED B OIL SEAL
FOR REMOWVAL ==

OF QIL SEAL

Hlust. 1-20. 0il seal removal using tool.

Z. In Ilust. 1-20 slip tool Ne. 670197
over the crankshaft and thread the tool into
the seal. Draw the seal out of its bore by
turning in the set screw of the removal tool,

QIL SEAL

SE A DEBURRING TOO
REMOVED Yo b

TO REMOVE THE SHARP
INNER EDGE OF THE OIL
SEAL CAVITY

[yst. 1-21. Oil seal removed.

3. Deburr sharp edges around the oil
seal bore (Illust. 1-21) before installing
the new seal.




Installation

OIL SEAL, TAPERED
= S%E%EEVE END INSERTED INTO

CAVITY OIL SEAL DRIVER 28877

COAT OIL SEAL
SLEEVE WITH
QIL

OIL SEAL
SLEEVE

OIL SEAL DRIVER
ADAPTER &70193
QIL SEAL, TAPERED
= END INSERTED INTO
COMITY

\ \\“\Eiq_ SEAL SLE‘-’

28676

FESM 2035

Hlust. 1-22. 0il seal installation.

1. Liberally lubricate the O.D. of oil the tapered end of the seal toward the en-
seal sleeve tool No. 28676 and the lip of the gine (Illust. 1-22).
oil seal with clean engine oil.
3. Start the seal in the bore. Using
driver adapter No, 670193 and driver

2. Slip the oil seal on the sleeve with MNo. 28677 (Ilust. 1-22) seat the seal in its
bore,

FUEL SYSTEM

General Information

Service difficulties with fuel system usually originate from unclean
fuel or improper carburetor adjustments or contamination of one of the

components. If gum or contamination forms, completely disassemble
and clean the carburetor,

Carburetor Adjustments
(Refer to Illust, 1-23)

The carburetor is preset at the factory. tight only. Forcing the screw will damage
If adjustment is necessary, proceed as the seat.
follows:

2. Back out the serew [counterclock-
1. Close the high speed screw by turn- wise) one turn.

ing to the right (clockwise). Close finger
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Ilust. 1-23. Cross section of carburetor.

3. Close the idle serew by turning to
the right {clockwise).

4. Back out the screw (counterclock-
wise) one turn.

5. Start the engine and run until oper-
ating temperature is reached.

6. With the engine running at full
throttle, adjust the high speed screw one-
eighth turn at a time in or out until the en-
gine runs smoothly.

If the engine tends to stall under load,

turn the high speed screw out (counter-
clockwise) to slightly enrich the mixture,

7. Move the throttle to the "Slow' posi-
tion. Adjust the idle screw in or out until
the engine runs smoothly,

NOTE: Allow several seconds after
each adjustment in order to allow the en-
gine to react to the new setting.

IMPORTANT: Maximum engine speeds
are preset at the factory and should not be
changed except by a gualified serviceman
with the necessary equipment.




Disassembly

The following instructions are to be
followed in sequence when completely
overhauling the carburetor.

1. Remove the throttle valve screws,
valve, shaft and lever assembly.

2. Do not remove the choke valve and
shaft unless replacement of these parts is
necessary.

Hold the choke shaft down securely into
the bearing bore when replacing the choke
plate. This will prevent binding and exces-
sive choke plate wear.

3. Remove the idle speed screw and
spring. Remove the high speed adjusting
screw and spring.

NOTE: The fuel bowl retainer nut con-
tains the seat for the high speed adjusting
screw.

The high speed adjusting screw and the
fuel bowl retainer nut must be replaced as
an assembly only,

4. Remove the fuel bowl retaining nut
and fiber washer, Remove the fuel bowl
and the O-ring seal.

5. Remove the float axle, float and inlet

needle. Check the float axle hinge for wear.

Check the float for dents or holes. Do not
remove the inlet needle seat unless re-
placement is necessary.

EXAMINE FLOAT HINGE

FOR WEAR AT BEARING INLET NEEDLE
EXAMINE CORMNERS
REPLACE IF ROUNDED

SURFACES

FLOAT

REMOVE FLOAT TO
MAKE ADJUSTMENTS. e
BEND THIS TAB TO ADJUST

Ilust, 1-24, Float, inlet needle and clip.

NOTE: The inlet needle and seat in this
carburetor are of a different design than is
normally found in a fleat carburetor. The
inlet needle is anchored to the float tab by
means of a clip (llust. 1-24),

6. To remove the inlet needle seat, put
a few drops of heavy engine oil into the
cavity and with a short blast of compressed
air, blow out the inlet seat,

NOTE: The inlet seat can also be pried
out with a short piece of wire with a hook
on the end,

Cleaning Carburetor Parts

1. Clean all parts in seolvent. Gum is
easily removed with an alcohol or acetone

solvent.

2. Be sure all carbon deposits are re-
moved from bore, especially where the

throttle valve seats in the casting.
3. Blow out all passages with com-
pressed air,

4. Replace all worn and damaged parts.
ALWAYS USE NEW GASKETS and O-RINGS.



Reassembly

LEAD SHOT SEALS
CROSS DRILLING
FOR IDLE FUEL
PASSAGE

IDLE FUEL PASSAGE
SEALED WITH
BRASS CUP PLUG

POINT
e
UEL L FUEL INLET
SEAL FITTING FESM-2038

INSERT THIS FACE FIRST

INLET NEEDLE TIP
SEATS AT THIS

Iust. 1-25. Inlet seat and carburetor body possages.

1. I it was removed, lubricate the bore
and install the inlet needle seat with the
grooved face of the seat inserted first
(Ilust. 1-25).

2. Install the float and inlet needle.

3. Set float level. Remove the {loat to
make adjustments. Bend the tab on the
float hinge to correct the setting.

a. BSet the float at .180-.200 by
measuring from the machined index pad on
the carburetor body. For convenience use
a No. 9 drill as shown in Illust. 1-26.

b. If the index pad on the carburetor
body is not machined, measure the float
setting from the rim of the carburetor
body. The float setting from the rim of the
carburetor body to the float is .209. For
convenience place a No, 4 twist drill
across the rim between the center leg and

1-19

% ._/:

MEASURE FLOAT SETTING
FROM INDEX PAD SURFACE
TO BOTTOM OF FLOAT

IHust, 1-25. Float setting.

the unmachined index pad, parallel to the
float axle, This will assure a uniform float
setting.




4. Position the O-ring seal on the body.
Position the fuel bowl so that the flat at
the base of the bowl is on the same side of
the carburetor as the fuel inlet fitting,

5. Imstall the bowl retaining nut and
fiber washer. Torque the nut to 55 inch
pounds.

6. Install the high speed adjustment
screw. Turn it in until the screw seats and
back out one turn,

7. Install the idle adjusting screw.
Turn it in until it seats and back out one
turn.

IMPORTANT: Do not jam the adjusting
screws into the seats as the parts will be
damaged.

8. If removed, install the choke assem-
bly. Install the choke plate in the air horn
with flat toward the fuel bowl (Illust. 1-27).

9. Install the throttle assembly. The
throttle plate is installed with the line on
the plate (Illust. 1-28), facing away from
the fuel bowl and toward the throttle lever.

CHOKE PLATE

Iust. 1-27. Choke assembly.

INSTALL WITH VERTICAL
JEROTTLE MARK TOWARD TOP
FACING OQUT

IMust, 1-28. Throttle assembly.




Governor Adjustment

(Refer to Illust, 1-29)

1. Governor linkage (Illust. 1-29) must
be attached to the throttle lever on the
carburetor.

2. Loosen the governor lever attaching
screw,

3. Turn the governor shaft left (counter-
clockwise) until tight. Hold the shaft firmly
in place and move the governor lever left
(toward the carburetor) until the throttle is
wide open.

4, Tighten the governor lever attaching
screw.

CHOKE OPERATING ARM

SPEED
ADJUSTMENT
5C

= GOVERNOR
SHAFT

FELAM-2042

IODLE ADJUSTMENT

Ilust. 1-29. Mechaonical governor.

ELECTRICAL SYSTEM

General Information

The engine ignition system consists of
an alternator-magneto, a spark plug, and a
high tension lead connecting the two. Refer
to Ilust. 1-30 for magneto components,

The alternator magneto consists of the
usual coil, condenser and point set for
firing engines, Also incorporated are extra
generating coils and flywheel magnets to
generate current for recharging of battery.
Charging rate at 3600 RPM is approxi-
mately 3 amps. with both rectifiers in
place. Removing one rectifier will cut the
charging rate to 1.5 amps.

1-21

FLYWHEEL

RECTIFIERS,
FUSE AND
PANEL

MAGNETO STATOR
= [=—— WITH IGNITION AND
GENERATING COILS

(S)~——cnskeT
_.__-nus*r COVER

~J<~——RETAINER
68— _ ..

FESM-T063

Illust. 1-30, Typical alternator-magnete and compenents,




Testing the Ignition System

1. Remove the high tension cable from
the spark plug.

2. Grasp the insulated portion of the
cable and hold the terminal end about 1/8
inch from the metal body of the spark plug.

3. Crank the engine with the starting
device as in normal starting and observe
the spark., Ignition switch should be turned
tﬂ HDNII.

4. If a bright hot spark jumps the gap,
magneto is operating correctly.

5. Remove the spark plug from the
engine and reconnect the high tension lead
to the spark plug terminal,

6. Hold the metal base of spark plug
firmly against a bare spot on the engine
with the plug points facing up so that they
can be observed.

7. Crank the engine and observe if
spark jumps. If a hot spark jumps the
spark gap and timing is correct, the
ignition system is operating satisfactorily.

Removal and Dissassembly

If magneto fails to produce a proper
spark even after adjusting or replacing
breaker points, remove and disassemble
magneto components for testing as
follows:

1. Remove the fuel tank and flywheel.
Refer to page 1-6 for procedure.

Z. Disconnect the electrical leads from
the rectifier and fuse panel. Disconnect
the high tension cable from the spark plug.

3. Check to make sure that there are
timing match marks plainly visible on the
magneto breaker plate and on the crank-
case. If timing marks are not plainly
visible, use a prick punch to make some
similar to those shown in Illust. 1-6,,
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4. The magneto is mounted with cap
screws, Remove the cap screws, and re-
move the magneto from the crankecase,

5. Remove the cover and gasket from
the magneto. Remove the movable contact
from the stud on the stationary breaker.

6. Remove the screw that holds the
stationary contact; remove the stationary
contact.

7. Do not remove the coil from the core
assembly unless it is damaged.

8. Remove the breaker cam from the
crankshaft.



Alternator-Magneto Service

Magneto Coil Assembly

1. Imspect the coil assembly for damage
that may effect its operation. Look espe-
cially for cracks or gouges in insulation,
evidence of overheating or other damage.
Make sure the electrical leads are intact,
especially where they enter the coil.

Illyst. 1-31. Testing the magneto coil on the coil tester.

2. With the coil assembly installed on
the core assembly, check the operation of
the coil on an approved coil tester, similar
to that shown in Illusts. 1-31 and 1-32.

When the coil is in good condition, it
will produce a spark across the gap at the
recommended dial setting.

Refer to the specification chart supplied
by the test equipment manufacturer and use
appropriate control setting for coil assem-
bly being tested.
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If the coil fails to produce a continuous
spark at this setting, coil should be re-
placed.

Illust. 1-32. Checking the magneto coil insulation,

3. Check the outer insulation of the coil
for high tension leaks. Use the probe pro-
vided with test equipment. Move the probe
slowly around the coil, holding the probe
1/8 inch from the insulation., If a weak spot
is present in the insulation, a spark will
jump from the coil to the probe. Replace a
coil that has weak insulation.

If 2 coil tester is not available, sub-
stitute the new coil for the old and try out
the equipment. If it operates properly, the
coil was at fault.




Coil Removal

To remove the coil assembly from the
core assembly, disengage the coil retainer

clip (Illust. 1-33) and pull the coil from the
core assembly,

TIMING MARKS

llust. 1-34. Testing o condenser.

2. Check the condenser on a good
quality tester. Follow test equipment
manufacturer's instructions to check for
breakdown capacitance and series re-
sistance.

st 1-33. Coil installed.

3. If the condition of the condenser is
in any way in doubt, replace it.

Testing the Condenser

(Refer to Illust. 1-34) Generating Coils

1. Generating coils are supplied in
pairs and can only be replaced in pairs.
Replace the coils if insulation is broken or

cracked or the coils are otherwise dam-
aged,

1. Imspect the condenser for visible
damage. Look especially for damaged

terminal lead, dents or gouges in the can,
or broken mounting clip.



2. "Burn Out' of the generating coils
(if the system is not protected by 6 amp.
fuse at the rectifier panel) will occur if
polarity is reversed either at the rectifier
panel or the battery, allowing battery volt-
age to be drawn back through the system.

Replace the fuse if the polarity is re-
versed or the rectifiers short out.

3. To test the coils, remove both recti-
fiers from the rectifier panel. With the
engine running, short each generator ter-
minal {as marked on the rectifier panel)
momentarily to ground with a jumper wire.
If either terminal produced NO spark, re-
place both coils.

Rectifiers

All lead connections are clearly marked
on the panel and must be followed. Recti-
fiers are silicone type and are directional.

One end of the rectifier is undercut
to insure proper insertion in holding clips.
Rectifiers change generated AC current to
DC for battery charging.

Rectifiers should be removed from
panel when running the engine with battery
leads disconnected, or on a dead battery.

If the battery shows signs of overcharg-
ing (fuming or boiling} remove one recti-
fier from the panel which will cut the
charging rate to approximately 1.5 amps.

1. To test the rectifiers, remove the
positive battery lead and place an am-
meter in the circuit. Remove 1 rectifier
and start the engine. Any reading on the
meter, though small indicates a good
rectifier, If no reading is obtained replace
the defective rectifier. Test the second
rectifier in the same manner.

NOTE: Test the coils first as in step 3
of "Generating Coils'' on this page.
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2. If an ammeter is not available, re-
move the positive battery lead at the recti-

fier panel.

Remove one rectifier from the panel
and start the engine.

Short the remaining rectifier to ground
momentarily with a jumper wire connected
to the positive battery terminal on the
rectifier panel, If the spark results, the
rectifier is good. Repeat the procedure
using the other rectifier,

ELECTRIC
STARTER
BATTERY
‘\IIIIMI}— RED
RED
= GROUND b BLACK
ORANGE Lo GEN
[Comac ‘
MAGNETIC (OQGEN O
RED SWITCH RECTIFIER
/ PANEL
Oeel— GREEN
KEY SWITGH
MAGNETO
ALTERNATOR
FESM-2068

Hlust 1-35. Schematic wiring diagram
{electric start).

3. MAKE SURE all leads at the rectifier
panel are positioned so as to prevent any
shorting between leads.

Magneto Adjustment

In order to adjust the magneto breaker
points, it is necessary to remove the fuel
tank and flywheel, Refer to page 1-6 for
preocedure,

1. After the flywheel has been removed,
remove the dust cover and the gasket from
the magneto.




2., Crank the engine slowly until the
breaker points of the magneto are fully
opened. Check the condition of the points.
If the points are burned or pitted, replace
the points.

3. With the breaker points fully opened,
check the point gap with a feeler gauge.
The point gap should be .020 inch.

4. If the point gap is incorrect, loosen
the screw that holds stationary point and
move the breaker point with a screwdriver
to correct the gap.

5. Tighten the screw that holds the
stationary point. Recheck the adjustment
after tightening the screw.

Breaker Point Replacement

If frequent breaker point replacement
is necessary, it may be the fault of the
condenser. Check the condenser on a
tester, and if substandard, replace. Re-
place the breaker points as follows:

1. With the flywheel and magneto dust
cover removed, remove the electrical leads
on the movable breaker point spring.

2. Remove the screw holding the
stationary breaker point; remove the
breaker points.

3. Position a new stationary breaker
point; install the screw, but do not tighten.

4. Position a new movable breaker
point on the stud., Position the leads on the
spring end of the movable breaker point and
secure with nuts.

5. Adjust the magneto breaker point gap
and tighten the screw that holds the station-
ary breaker point. (Refer to "Magneto
Adjustment', page 1-25.

Magnetic Switch and Key Start Switch

!
FESM-2069

IHust. 1-36. Magnetic switch installed.

If the magnetic switch (Illust. 1-36) or
the key start switch malfunction, replace-
ment will be necessary.

Flywheel Magnets

1. The Alnico magnets that are cast
into the flywheel rarely lose their magnetic
strength. If it is suspected that the mag-
nets are the fault of improper operation of
the magneto, place the flywheel upside
down on a wooden surface,



Hold a screwdriver by the extreme end
of handle with the point down. Move the
blade to within one inch of the magnets cast
into the flywheel. The magnets should at-
tract the screwdriver, pulling blade against
magnet. This is a rough test to determine
the strength of the magnetic field.

NOTE: Alnico magnets cannot be re-
charged on a conventional charger.
store flywheels in nested piles. It may
dissipate the magnetic strength of the
magnets.

Never

Reassembly and Installation of Magneto

1. H the coil was removed from the
core assembly, install the coil, carefully

supporting the center of the core agssem-
bly to prevent distorting the laminations
while sliding on the coil. Secure the re-
tainer,

2. Position the magneto assembly on
the crankcase so that the timing marks are
aligned. The exact aligning of the timing
marks is very necessary for proper timing
of ignition system.

IMPORTANT: If either of the parts on
which timing marks were made have been
replaced, time the magneto as described
in "Engine Timing' on page 1-14.

Starter Service

Rewind Starter

General Information

This is a bolt on type of starter. The
following points should be checked in event
service is required because of failure to
engage.

1. Loose starter hub. Tighten the fly-
wheel nut to correct torque.

2. Damaged starter hub. Replace.

3, Difficult to engage the starter with
the engine. Check the following parts and
replace if necessary; retainer, retainer
screw and brake spring. Torque the re-
tainer screw to 50 inch pounds (Itlust. 1-37).

RETAINER SCREW
TORQUE 45-55 INCH POUNDS

FESM-207C

Hiust. 1-37. Enguging mechanism.




Disassembly

Note the position of the starter handle
so that it can be reinstalled in the same
position. After removal from the engine,
operate the starter slowly and observe
starter dog. It should emerge as soon as
the rope is pulled. Failure to do so re-
quires tightening of the retainer screw
{Illust. 1-37).

FESM-2071

Hlust. 1-38. Hondle removal,

1. Relieve the spring tension prior to
disassembly. Pull the rope to full length,
tie a slip knot outside the starter housing,
remove the handle and insert (IHust. [-38).
Hold as shown in Illust. 1-39, untie the slip
knot outside the starter housing, pull out
the rope, relieve thumb pressure to allow
pulley to unwind slowly.

2. Removal of the retainer screw
(Illust. 1-39) will allow complete disassem-
bly of the starter. Note the positioning of
the dog return spring {Illust. 1-40).

1.28

RETAINER f‘x
RETAINER
SCREW 2\

FESM-2072

HHust. 1-39. Rope replacement.

STARTER S
DOG RETURN BRAKE SPRING
SPRING FESM-2073

{llust. 1-40. Installing starter dog retusn spring.

gOG RETURN = BRAKE
PRING STARTER SPRING
DOG FESM-2074

fliust. 1-41. Starter dog positioning.
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RECOIL SPRING
—_ RETAINER

//_—‘.—-—-——-_——\—\

TURN TO
DISENGAGE
OR
ENGAGE

FESM-2075

Hlust. 1-42. Locking and unlocking recoil spring retainer.

USE LIGHT

SPRING
GREASE

iltust. 1-43. Recoil spring and retainer.

3. Illusts. 1-42 and 1-43 illustrate the
encased recoil spring and how it is re-
tained within the pulley {Illust, 1-42)
illustrates the correct installation and how
the tabs on the spring retainer lock into
the pulley. Grease the spring lightly.

Reassembly

Grease the center post and recoil spring
lightly. Reassemble the entire starter
prior to winding the spring. Secure with
the retainer screw, torque to 50 inch
pounds,

1. Held the starter as illustrated
{Hlust. 1-41) using the thumb as a brake
to retain the pulley as it is being wound.

Insert a suitable tool in the knot opening
in the pulley and wind until tight, Allow
the pulley to unwind only sufficiently so
that the knot opening is positioned as in
Illust. 1-39.

Insert the rope as illustrated in
Hlust. 1-39, seat the knot in the opening in
the pulley, tie a slip knot on the outside of
the starter housing (Illust, 1-38}). Attach
the handle, release the slip knot.

2., Test by pulling the rope. Action
should be smooth, the starter dog should
emerge quickly and the rope should retract
completely if properly wound and if it is
of the correct length {approximate 54
inches).




Eleciric Starter

THRUST WASHER
CUSHION

THRUST WASHER

SCREW SHAFTW

ANTI-DRIFT SLEEVE
WASHER 3 P pnioN
ANTI-DRIFT SPRING @ GEAR.-~
PINION STOF——?@@
ELASTIC STOP NuT— &

-~

-

CAP ASSEMBLY ~—____

- )
-
—

(e SPACING WASHER

1
1
!
1
I
1
)

-
-

FESM-2077

Hlust. 1-44. 12 volt DC starting motor.

Removal

The starter is readily removed from
the engine by disconnecting the electrical
lead from the starter and removing the
mounting cap screws.

Disassembly (Refer to Illust. 1-44)

I. Hold the pinion gear firmly in a
brass jawed vise. Remove the elastic stop
nut.

2. Remove the drive components from
the end cap.

3, Remove the thru-bolts securing the
end caps. Remove the end caps. Remove
the armature.

Servicing the Components

Field coil, armature and brushes should
be cleaned with a soft cloth and compressed
air.

1-30

Reassembly and Installation

Reassembly and installation is the re-
verse of removal and disassembly with
special attention to the following:

1. Apply a film of SAE 10 oil to the
bearing portions and splines of the arma-
ture shaft before assembly.

2. The brush shunt is approximately
3/4 inch longer than is necessary for the
grounded brush. Remove any excess shunt
remaining after soldering to the grounded
brush terminal,

3. Torque the thru-bolts to 33 inch
pounds.

4. Torque the input terminal nut next to
the housing to 50 inch pounds.

5. Use as many spacers as needed to
obtain an armature end play of .005-.015
inch,



6. Install the thrust spacer to the com- Use a fully charged 6 volt battery and

mutator end cap bearing bore with the connect it to the input terminal of the start-
convex surface facing the open end of the ing motor through a switch. Use test leads
bore. of No. 10 cable or larger which should not
be over 6 feet in length. Check the opera-
7. Torque the drive assembly elastic tion of the drive assembly by applying
stop nut to 100 inch pounds. If necessary, rated voltage momentarily,

tighten the nut until the slot in the nut is

aligned with the hole in the shaft. Install

the cotter pin. If the unit does not meet the foregoing
test, check for the following:

Performance Test

(No Load) Binding armature
Annealed brush springs
This motor should NOT BE operated Improperly seated brushes
continuously for more than 15 seconds when Insufficient armature end play
testing . Shorted or open armature
Shorted or grounded field
Applied Voltage 6.0 Poor electrical connections
Minimum RPM 6500
Maximum Current Draw 25 Amperes
Engine Installation
Installation is the reverse of removal is undercut to insure proper insertion in
with particular attention paid to the the holding clips.
following:
IMPORTANT: Electric Start Engines.
Electric Start Engines: The rectifiers Remove the rectifiers if the engine is to be
are directional. One end of the rectifier run without the battery in the circuit.
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[Hust, 2-2, Left side view.
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Removal

1. Remove the wing nut securing the
operator's seat. Remove the seat.

2. Electric start models: Disconnect
the battery. Remove the nut securing the
ignition switch (Illust. 2-1),

3. Remove the transmission shifter
lever and the throttle control lever grips
(Illust. 2-1).

4. Remove the cap screws securing the
throttle control lever assemblyto the body.

5. Remove the mower shifter lever
(Illust. 2-2).

6. Remove the bolt securing the steer-

ing wheel assembly to the shaft (Illust. 2-2).

Remove the assembly.

7. Remove the mower lift lever grip
(llust. 2-2). Remove the lever by remov-
ing the spring loaded cap screw.

8. Remove the exhaust assembly from
the engine.

Padc;f_;-:vm clamps

Plain
washer

Must, 2-3. Pedal pivet clamps.

9. Remove the pedal pivot clamps
(Illust. 2-3). Remove the cotter pins secur-
ing the pedal assembly to the transmission
control rods. Remove the pedal assemblies
from the body.

10. Remove the cap screws securing the
body to the frame. Make note of the body
mounting spacers and the rear seat support
bumpers. These must be reinstalled to
their original locations.

11. Remove the body by simultaneously
lifting up the front end and sliding toward
the rear sufficiently to clear the engine
spark plug.

NOTE: Store the body in a safe place to
prevent unnecessary abuse until it is re-
installed on the mower frame.

Installation

Installation is the exact reverse of removal. Be sure to
install the body spacers and seat support bumpers to their
proper location. Refer to "Standard Torque Chart'" on

page V for correct bolt torques.




STEERING ASSEMBLY

Removal and Disassembly

Pedal pivot ::Fum Ps

Plain I
washer

Ilust. 2-4. Steering assembly,

1. Remove the cotter pin and plain
washers from the steering shaft (Illust. 2-4).

2. Loosen the vibration proof lock
washer under the pivot bolt (Illust. 2-4).
The pivot bolt will turn with the lock
washer until the bolt is loosened. Remove
the bolt and washer.

3. Remove the steering drag link gear
cover assembly (Illust. 2-5).

NOTE: The steering drag link gear
assembly will disengage from the steering
shaft gear as the cover is removed,

Steering gear
cover assambly

Y% Drag lnk

gear

FESM-2081

lust, 2-5. Steering drag link gear assembly.

4. To replace, remove the drag link
gear from the ball joint,

5. Remove the steering wheel by re-
moving the attaching bolt {Illust. 2-2).

6. Lower the steering shaft assembly
through the support.

7. To repair or replace, remove the
drag link and/or the tie rod assembly from
the spindles.

Inspection and Repair

1. Wash all parts in cleaning solvent,
then dry thoroughly.

2. Inspect the nylon bearings for wear
or damage. Replace as necessary.

3. Check for broken teeth, bent shafts
and stripped threads. Replace the damaged
parts.



Reassembly, Installation and Adjustment

1. Reassemble and install in the re-
verse order of removal and disassembly.
Apply IH 251 HEP grease or equivalent
#2 multi-purpose lithium grease liberally
to the gear assembly, bearings and shaft.

2. Install the drag link ball joint in the
E.H. spindle, if it was removed.

3. Set the front wheels in a "straight
ahead" position. Position the steering drag
link gear assembly to the steering shaft
gear so that an equal number of teeth are
on either side of the drag link gear when
engaging the steering shaft gear. Install
and secure the cover.

WHEELS

Front Wheels
(Refer to Illust. 2-6)

Removal

1. Engage the brake and block up the
front wheel(s) to be removed.

2. Remove the cotter and flat washer
from the outer end of the spindle.

3. Slide the wheel from the spindle.

Inspection and Repair

1. Disassemble and inspect the entire
wheel and hub for weld separation, split
tube hub and rim bending.

2. Imspect the bearings for wear or
damage.
Reassembly and Installation
Reassemble the wheel. Lubricate the

spindle and slide the wheel on the spindle.
Using a sufficient amount of flat washers

Must, 2-6. Cross section of front wheel assembly.

to eliminate excessive end play, secure the
wheel to the spindle with a cotter pin.




Rear Wheels

(Refer to Illust. 2-7)

Removal

1. Engage the brake and block up the
wheel to be removed.

NOTE: If both rear wheels are to be
removed, be sure to block the front wheels.

2. Remove the cotter and flat washer.
Remove the wheel and key. Note that there
are four washers between the wheel and the
bearing. These must be reinstalled to
"ecenter' the differential drive sprocket
with the drive chain.

Inspection and Repair

1. Inspect the entire wheel for rim
bending.

2. Check the axle for bends, damaged
key and keyway. Remove nicks, rust and
paint wherever necessary.

3. Check the axle bearing for wear.
Replace if necessary.

Main frame

Flangette
bearing

Differential
drive sprocket

FESM-2083

Add washers to eliminate

s Four washers

on each side

L]
|
[}
[]
= -
it

excessive end play

Illust, 2-7. Cross section of rear wheel assembly.

Installation

Install the rear wheels in the reverse of
removal. Be sure the four washers are
reinstalled between the bearing and wheel
in order to keep the differential drive
sprocket in line with the chain idler
sprocket and the transmission drive gear,

2-6

If more than 1/8 inch end play exists,
add washers as necessary to outer end of
each wheel, in sequence, beginning with the
right hand wheel until the end play is less
than 1/8 inch.

Secure the wheels with a cotter pin.



FRONT AXLE

Steering Spindle Removal
(Refer to Illust. 2-8)
1. Lock the brake, raise the front end
of the mower and support it securely,
2. Remove the front wheels.
3. Disconnect the tie-rod ball joints.

Disconnect the drag link ball joint from the
right hand spindle.

Tia rod
ball joint

4. Remove the pivot bolt securing the
spindle to the axle and remove the spindle.
FESM-2084
5. Remove spindle bushing and nylon

bearings. lllust, 2-8. Left hand spindle with wheel removed,
Front Axle Removal
With the front of the mower supported, remove the axle
pivot bolt. Remove the axle and bearing.
Inspection and Repair
l. Inspect all parts closely for wear, 2. Check nylon bearings and bushing for

bending or breaks, wear. Replace as necessary,

Reassembly
Reassemble the front axle and spindles bearing, spindle bore and spindles with
in the reverse order of disassembly. IH 251 HEP grease or equivalent #2 multi-

purpose lithium base grease,
Thoroughly lubricate the front axle
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FORWARD-REVERSE CONTROLS
Removal
(Refer to Illust, 2-9)

1. Lower the rotary mower to the
ground with the mower lift lever.

| 2. Remove the forward and reverse
pedals from the control rods. Refer to
step 9 on page 2-3.

f:mim
spring

Pivatl hub and
stop plate assembly

3, Remove the cotter pin securing the
control rod(s) to the pivot hub assembly.
Remove the rod.

[Hust, 2.9, Reverse drive control pivet assembly (mower y
body removed for clarity). 4, Remove the cap screw securing the

drive tension spring.
MNOTE: Illust. 2-9 shows the reverse

drive pivot assembly, Forward drive pivot 5. Remove the control lever pivot hub
assembly is identical, and stop plate assembly.

The forward and reverse controls can 6. Remove the cotter pin securing the
be removed without disturbing the mower control pedal rod to the pivot hub. Re-
body. move the rod.

Reassembly and Installation

Reassemble and install in the reverse
of removal and disassembly.

Be sure that all rusted and pitted parts
have been thoroughly cleaned or replaced.

R o hub and
Refer to Illusts. 2-9 and 2-10 for spring WEE ’I':: pE:Ieuussamb[ias
installation. ey 1 |

it

The ends of the tension springs must be
free to "float" (Illust. 2-9).

Hlust. 2-10. Pivet hub and stop plate assemblies
installed,
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BRAKE

Removal and Disassembly
(Refer to Illust, 2-11)

1. Disconnect the brake return spring.

2. Remove the cap screws securing the
brake lever bracket and disc hub assem-
blies to the chassis. Lift the assembly
from the mower.

3. Disassemble the brake as necessary.

4. Slip the brake disc from the trans-
mission shaft.

[lust. 2-11. Broke assembly.

Inspection, Reassembly and Installation

1. Replace the worn or damaged parts
as needed. Replace the brake disc lining if
necessary (Illust, 2-12).

2. Reassemble and install the brake in
the reverse order of removal and dis-
assembly,

Iust. 2=12. Brake disc lining locations.




Adjustment

Adjust the brake as follows:

1. Place the brake lever in the disen-
gaged position,

2. Remove the cotter pin from the ad-
justment nut (Illust. 2-13),

3. Position a .020 inch feeler gauge be-
tween the brake disc and brake lining.

4., Draw up the brake adjustment nut
until a slight drag is felt on the feeler

Bauge.

5. Install the cotter pin to secure the
adjustment nut.

2 .;""" 'F \-/

adjustmaent

lust. 2-13. Broke adjustment points,

DIFFERENTIAL AND REAR AXLE

Removal

l. Raise the rear of the mower and
support securely.

2. Remove the rear wheels. Refer to

page 2-6,

3. Loosen the drive chain idler gear
and remove the chain from the differential
sprocket (Illust. 2-14),

iy
Drive chain
id_lllr goor B

_‘Eiﬂr axle
bearings

FERM-20%0

IHust. 2-14, Differential and rear axle,



Housing

Axle

C - o - - ]
FESM-2091
Must. 2-15. Differential and rear axle removed.
4. Remove the bolts securing the rear (Illust. 2-14). Remove the rear axle and
axle flangette bearings to the rear frame differential (Illust. 2-15)..

Disassembly

Thrust washar

1. Theroughly clean the outside of the
differential. Deburr the axle around the Snap ring
keyways and holes.

_Piniun gears
Z. Bemove the thru-bolts securing the
sprocket and differential carriers. Re-

move the sprocket. Separate the carriers
{Ilust. 2-16). Bevel gear -

Hlvst, 2-16. Differential carriers separated.




Pinlon

e

Must. 2-17. Exploded view of drive pinian.

Thrust Finlon

w:ni'llr l'hn.r.ﬂ washer

AR

3. Remove the drive pin, pinion gears
and thrust washers (Illust. 2-17).

Keyway Axle Thrwst irm'p ring
I:| |.I washar
pinion
FESM-N00

[lust, 2-18. Expleded view of oxle (one end shewn).

4. Remove the snap ring, bevel gear
and thrust washer from the axle. Slide the
axle from the differential carrier.

Inspection and Repair

1. Inspect the axle shaft for wear at
the bearing location.

2. Roll the axle shaft along a flat sur-
face to detect any warping or bending.

3. Check the differential carriers for
cracks or breaks.

Remove any high spots

from the mating surface with a flat file.

4, The differential housing bearings
are cast into the housing. If bearings need
replacement, replace the housing.

5. Check the flangette bearings. Re-
place if necessary,

Reassembly and Installation

Reassembly and installation is the re-
verse of removal and disassembly.
Thoroughly lubricate the axles (around
bearing surfaces) and the differential
housing gears.

Use 1 ounce IH 251 HEP grease or
equivalent #2 multi-purpose lithium base
grease in the differential housing.

NOTE: No seals or gaskets are re-
quired with this unit,

Be sure to use four washers between
the rear wheels and the axles to center the
differential sprocket and take up any end
play by adding washers to outside of the
wheels. Refer to "Rear Wheels" on

page 2-6.



TRANSMISSION

The mower and mower body must be removed before
the transmission can be serviced,

Removal

l. Remove the mower.
page 3-2.)

(Refer to

2. Remove the mower body from the
chassis. (Refer to page 2-3.)

Must, 2-19. Belt guide.

3. Remove the chain guard and belt
guides (Illusts. 2-19 and 2-20).

4, Remove the drive belts from the
transmission pulley,

5. Remove the snap ring securing the
drive pulley to the input shaft. Remove the
pulley with a three jaw puller.

o

Brake disc
linings

IMust. 2-20. Chain guard.

6. Loosen the drive chain idler gear

assembly and remove the chain from the
transmission gear.

7. Remove the cap screws securing the
transmission to the chassis. Lift the
transmission from chassis.
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Knob 13.
Lever 14.
Screw 15.
Cover 16.
Nylon insert 17,
Wave washer 18.
Detent spring 19,
Ball 20.
Screw 21.
Upper housing 22.
Shifter fork 23,

Shifter lock-out plate 24,

Disassembly

IHust. 2-21, Exploded view of transmission,

Screw

Spap ring
Washer
Flange bearing
Gear

Clutch collar
Gear

Snap ring
Bevel gear
Gear

Gear

Thrust washer

25.
26.
27.
28,
29,
30.
31.
3.
33.
34.
35,
36.

2-14

Key

Woodruff key
Drive shaft

Gear (with keyway)
Spring

Gear (with keyway)
Spacer

Gear (with keyway)
Gear (with keyway)
Woodruff key #3
Woodruff key #61
Woodruff key #4

37.
38.
39.
40.
41.
42,
43,
44,
45,
46,
47.
48,

Sprocket

Snap ring
Output shaft
Lower housing
Snap ring
Pinion

Thrust washer
Needle bearing
Woodruff key #2
Input shaft
Washer (.060'")
Snap ring



(Ref. Nos. Refer to [llust. 2-21)

1. Remove the cap screws securing the
upper housing assembly (10) to the lower
housing (40). Remove the upper housing.

Must, 2-22, Drive shaft assembly,

2. Remove the drive shaft (27) assem-
bly from the lower housing (40). See
IMlust, 2-22.

Illust, 2-23. Output shaft assembly.

3. Remove the output shaft (39) assem-
bly. See Illust. 2-23,

4. Thoroughly wash the gear assem-
blies and the housings in a clean solvent
and dry with air,

5. Disassemble drive shaft (27) assem-
bly as follows:

a. Remove snap ring (14). Remove
washer (15), flange bearing (16) and
washer (24).

b. Remove gear (23) and clutch
collar (18).

c¢. Remove key (25). Remove gear
(22), washer (15), bevel gear (21) and
key (26).

d. Remove washer (15), snap ring
{20) and gear (19).

e. Remove clutch collar (18) and
key (25).

f. Remove gear (17), flange bearing
(16), washer (15) and snap ring (14).

6. Disassemble the output shaft (39)
assembly as follows:

a. Remove snap ring (38), sprocket
(37), washer (15) and key (36).

b. Remove flange bearing (16), gear
(33) and spring (29).

c. Remove gear (32), spacer (31),
gear (30) and spring (29).

d. Remove gear (28), snap ring (14},
washer (15) and flange bearing (16).

e. Hemove the keys from the shaft
if replacement is necessary.

7. Remove the snap ring (41) securing
the bevel pinion (42) to the input shaft (46).

Thrust washer

s Snap rin
e p ring

FESM-2099 [

— Bevel pinion

Must, 2-24. Bevel pinion.

8. Press on the input shaft (46) until a
suitable jaw puller, if necessary can be in-
stalled, then, remove the bevel pinion from
the shaft. (Refer to Ilust, 2-24.)




IMPORTANT: Be careful, when press-
ing on the input shaft, that the key (45) does
not enter and damage the needle bearing
{44) directly below washer (43).

9. Remove the key (45) from the input
shaft and slide the shaft out of the housing
{40).

10. Remove the needle bearings (44} only
if replacement is necessary.

Knob

Covar

Handle

-~ Detent spring
O Bl
Wave washer

Mylon insert

FESM-2100

INust, 2-25. Expleded view of shifter lever ossembly,

Disassemble the shifter lever
(Refer to Illust. 1-9.)

11,
assembly as follows:

a. Remove the cap screws (3} se-
curing the cover (4) to the upper housing
(10) and lift the lever out of the housing.

b. Remove the wave washer (6) from
the housing bore.

¢. If necessary, remove the detent
springs (7) and balls (8}.

Lock-out plate

FESM-2101

Hlust, 2-26, Shifter fork assembly.

NOTE: The detent balls can be re-

moved easily by removing the shifter forks
{Illust. 2-26).

d. If necessary, remove the shifter
lock-out plate (12) and shifter forks (11).

Inspection and Repair

1. Wash all parts in a cleaning solvent
and blow dry.

2. Check the bearings for loose {it on
the shafts; wear, roughness and scoring.

3. Check the gears for broken teeth,
wear and burrs.

4. Check the shafts for wear at the
bearing locations. Remeove any burr with a
fine stone.

5. Check the clutch collars for nicks
and burrs which may prevent smooth mesh
with the gears.

6. Inspect the housings for cracks.



Reassembly
(Ref, Nos. Refer to Illust. 2-21)

Reassemble in the reverse of disassem- b. Clearance between clutch collar
bly. Particular attention should be given to {18) keys and the gear hubs: Minimum .001
the following: inch; maximum .030 inch.

1. Install the shaft assemblies in the

lower housing (40).
3. Place input shaft (46) in vise. Pull

2. Washer (15) is available in .030, .040 down on shaft end to bottom the pinion be-
and .050 inch thicknesses. The washer is fore locking the shaft in the vise, With a
used to establish required backlash and end- dial indicator, checlk the pinion gear-to-
play in the assembly., Refer to Illust. 2-27 bevel gear backlash. Minimum .001 inch;
for the backlash and clearance check points. maximum .007 inch. Change washers as

necessary.

Check the following with a feeler gauge
and make the adjustments by changing
washers as I]EEESEE.'.L‘Y:
4, Check the clearance between the

a. Shaft end-play: Minimum .001 bevel gear face and the output shaft first
inch; maximum .010 inch on either side of gear. Absolute minirmum clearance is
the housing. .025 inch.

001" Min. 001" Min.

030" Max.  .030" Max. 001" Min,
g 0077 Max.

2

Backlash pinion to bevel gear

=

- E TS s

il
1
™
1

=

ad
d

e ——

Clearance .001" Min.
010" Max. either side

£

> Vi

Absolute Min.
clearance 025"

Change washers to meet
described clearances

Misalignment .040" Max, -
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Ilust. 2-27. Backlash and clearance check points.
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5. Maximum permissible gear mis-
alignment is .040 inch.

6. Fill the lower housing with 1/2 1b. of
IH 251 HEP grease or equivalent #2 multi-

purpose lithium grease. Thoroughly lubri-

cate the gear assemblies and the shifting
mechanism in the upper housing.

7. Install the upper housing. Be sure
the shifter forks are engaged with the
clutch collars. Secure the housings with
the cap screws.

Installation

1. Position the transmission on the

chassis.
the transmission to the chassis with cap

BCTews.

2. Install the transmission drive pulley.

Secure the pulley with a snap ring.

3. Install the drive belt on the trans-
mission pulley.

Install the drive chain and secure

4, Install the belt guide and the chain
guard.

5. Move the chain idler sprocket just
enough to take up the slack and secure the

sprocket.

6. Install the mower body. Refer to
page 2-3,



MOWER
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REMOVAL

Lubrication fitting Lock washer

Belt guide

Washer 0il seal

Center spindle pulley

Bearing
ldler pullay :
Eicackint Front lift
Lift arm hrac \yr’ Bushing | /) : arm bracket
...... I linner)
Blade spindle pulley —] Spacer | A<= Quick
iy ")
attachable
|_ - i cotter
‘__J_-.L_-.k-“__“ ______ T T "‘-'
& Bluds adopt ”&M&¥5WM'
ade Q:P er v, H"‘-Spu:m- |
. e
J _H-\_\ 1] — = —
- i S }:“/—/{ ———————————— W
o = Center spindle
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pulley jam nut

Illust. 3-1. Cross-section view of mower,

1. Lower the mower to the ground with
the lift handle (Illust. 3-2).

2. Remove the quick-attachable cotters
and the pins securing the front mower
brackets to the lift arm assembly
(Olust. 3-1).

NOTE: Pay particular attention to the
drive belt position at the belt guide on the
mower shifter idler pulley (Illust. 3-6).

3., Remove the mower drive belt from
the center spindle and "work' the belt free
of the spindle belt guide.

4, Shift the mower rear brackets clear
of the rear lift arm assembly. Slide the
mower clear of the chassis.

3-2

Ilust. 3-2. Meower control levers.



DISASSEMBLY

3

Spindle mounting
plate

Mounting bracket

Blade spindle
drive belt

FESM-2104

Hlust. 3-3. Top view of mower assembly,

1. Remove the idler spring. Remove
the spindle drive belt (Illust. 3-3).

2. Remove the jam nut (Illust. 3-4),
securing the center spindle shaft assembly
to the mounting plate. Remove the pulley
and shaft.

3. To remove the blade pulley and shaft
assembly, remove the shaft bolt {Illust. 3-4).
Remove the blade adapter and blade as an
assembly (Illust. 3-1).

Remove the bolts securing the shaft
bearing housing to the mounting plate
(Illust. 3-3). Remove the pulley and shaft
assembly from the mounting plate.

4. To remove the shaft from the bear-
ing housing, remove the snap ring at the
blade end of the housing (Illust. 3-8). Slide
the pulley and shaft assembly out of the
housing.

O~ <——Shaft bolt

Blade adapter *
bolts ) ¢
jam nut

i~ Center tpdﬂ.dll
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Mlust., 3-4, Underside of mower assembly,




Mowar drive balt F r

Mowar lift arm and
arm assembly roll pins

/=

4] \

5. To remove the pulley from the shaft,
remove the grease fitting and snap ring.
Press the shaft out of the pulley. .

6., To disassemble the center spindle H
shaft bearing (Illust. 3-1), remove the
pulley spacers from the seals. Using a
brass drift, tap against the top of the cone
spacer to remove the bottom oil seal and
bearing cone. Turn the housing over and
tap against the inner race of the bearing
cane to remove it and the top oil seal,

Ilust. 3-6. Lift arm and rear red.

L.H. lift bar 8. If necessary, remove the rear rod

L.H. front lift
arm assembly support assembly  ceop 2104 and/or the lift arm by driving out the roll

pins (Illust. 3-6) and slide the rear rod out.

Hlust. 3-5. Mewer lift linkage.

7. If necessary, remove the lift bar

support assembly, and the adjusting rod,
Refer to Illust. 3-5.
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INSPECTION AND REPAIR

1. Wash all parts in cleaning solvent
and dry with compressed air.

NOTE: Do not allow bearings to spin
while drying with compressed air.

2. Inspect the bearing cups and cones
for wear or roughness of operation and re-
place if necessary.

IMPORTANT: If bearings are to be
replaced, the bearing cups, cones and cone
spacers must be replaced as an assembly.

3. Inspect the belts for wear and re-
place if necessary.

4. inspect the pulleys for wear and re-
place if necessary,

5. Inspect the blades for excessive
wear and nicks. Refer to "BLADE
SHARPENING", on this page.

6. Inspect the blade drive shafts for
wear, pitting or roughness and replace if
necessary.

7. Inspect the shaft housings for cracks
etc. and replace if necessary.

8. Inspect the shroud assembly for
dents etc. and repair or replace if neces-
Sa.l"yi

9. Inspect the belt idler pulley for free-
ness of rotation and replace if necessary.

BLADE SHARPENING

The cutting blades must be kept sharp at
all times. The blades can be sharpened on
the mower (mower removed from tractor)
with a few strokes of a file, or they can be
removed and sharpened on a grinding wheel.

Sharpen blade ends evenly so the blade
remains balanced. If the cutting edge of the
blade is within 3/8 inch of the blade wind
wing (Illust. 3-7), it is recommmended that a
new blade be installed.

3-5

Wind wing

llust. 3-7. Blade re-conditioning.




REASSEMBLY

Steps 1 thru 9 cover reassembly of the
center pulley spindle.

1. Pack bearings with IH 251 HEP
grease or equivalent #2 lithium base
grease, If installing new bearings, install
the new bearing cups into each end of the
shaft housing and be sure they bottom
against the split outer spacer (Illust. 3-1),

2. Install the bottom bearing cone and
oil seal. Be sure the oil seal is flush with
the housing.

3. Install the cone spacer in the bearing
housing through the top of the housing.

4, Install the top bearing cone and the
oil seal.

5. Lubricate the rubber portions of the
oil seals. Install the top and bottom pulley
spacers in the oil seals.

6. Install the idler pulley assembly and
the center spindle. Torque the center
spindle jam nut to 185 foot pounds.

7. Install the pulley. Install the flat
washer between the pulley spacer and the
pulley.

8. Position the belt guide on the center
pulley spindle (Illusts. 3-9 and 3-11) be-
tween washers.

9. Secure the pulley to the shaft with
two flat washers, star lockwasher and
spindle end bolt. Torque the end bolt to
40 ft. 1bs.

NOTE: To use a socket on the center
pulley end bolt, it is necessary to remove
the tip of the lubrication fitting.

Snap ring

Blade pulley

ini | 2)
Thrust washer—= S s
i7
Blade shaft—__ prtZ 2N Noedlo
housing B B bearing
7
z
7
Grease seal Er
Thrust washer Needle shaft
Snap ring FESM-2109

[llust, 3-8, Cross-section view of blade spindle
housing.

10. Reassemble the blade pulley spindle.
Refer to Illust. 3-8. Install the spindle
assembly on the mower mounting plate.

Center spindle
pulley assembly

Mower drive
belt guide

Illust, 3-9. Belt guide installed.

11. Install the blade to the adapter, if
removed.

12. Install the adapter and blade assem-
bly to the spindle. Torque the spindle nut
to 57 ft. 1bs.

INSTALLATION

Installation is the reverse of removal. Be sure the belt guide on the
center pulley is properly positioned (Illust. 3-11). Refer to Illust, 3-6
for the position of the drive belt at the shifter idler pulley.



ADJUSTMENTS

Leveling of Mower
(Refer to Illust. 3-5)

A properly leveled mower is one where

the blades are cutting parallel to the ground,

Follow this procedure to level mower:

1. Drive the tractor on a hard, flat
surface.

2., Turn the ignition off.

3. Lock the tractor brake.

Mower Belt Adjustment
(Refer to Illusts, 3-10 and 3-11)

Mlust, 3-10, Mower shift lever operating positions,

Pogition "A" is the disengaged. Posi-
tion "B" is directly over the diamond on
the decal and this is the proper position
for a newly adjusted belt. Position "C" is
directly over the diamond on the decal and
this indicates the belt needs adjustment,
When the lever is in position ""C" follow
the procedure indicated below.

1. Turn the ignition off,

3-7

4. Lower the mower to the lowest posi-
tion.

5. Disconnect the clevis from the lift
arm (both sides]),

6. To raise the front of the mower, turn
the clevis further onto the reod.

7. Connect the clevis to lift the arm.

adjustment
FESM-2111

2. Lock the tractor brake.

3. Lower the mower to the lowest posi-
tion.

4. Place the mower clutch lever in po-
sition "B'"., This may be accomplished by
putting a block of wood between the body
and the handle.



Bracket

Belt guide

Must. 3-11. Mower drive belt odjustment brackets,

5. Loosen the bolts on the front hanger
brackets.

6. Move the mower forward until all
slack in the drive belt is taken up. This
position can be felt because forward motion
of mower will be resisted by belt tension.

3-8

The mower should be moved forward the
same amount on each side,

7. Retighten the hanger bracket bolts
and remove the block of wood.

§. Start the tractor and engage the
mower., Check that the mower lever is
operating in proper range.
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