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1003-5

Crankshaft

15751 balanced
Material ... ... i i i ductile iron, induction hardened main bearing journals
Main Bearing Journal (Standard Size) ........c.iiiiiiiiiiiiian., 1.999 - 2.000 inches (50.78 - 50.8C mm)
Connecting Rod Journal (Standard Size) ......veeeeireeeneeeneenn. 1.625 - 1.626 inch (41.28 - 41.30 mm)
Crankshaft to Main Bearing Clearance ........ ..ottt .002 - .004 inch (0.05-0.10 mm)
Crankshaft End Play ... i i i ittt 006 - .012 inch (0.15 - 0.30 mm)})
Crankshaft Gear to Camshaft Gear Backlash ... ..ottt .002 - .003 inch {0.05 - 0.08 mm)

Main Bearing

177 == P replaceable precision with thrust washer
=1 7= T | steel back aluminum
= T one inch (25.4 mm)
Diameter (Standard Size) ... i e 2.001 - 2.004 inches (50.83 - 50.90 mm})
Camshaft

L= (L= o - Y O cast iron alloy
Gamshaft Lift ... e e e 300 inch (7.62 mm)
Camshaft End Play (MinimuUm ) .o it it st v tsraerrraesrrrnararnass .003 inch (0.08 mm)
Camshaft Journal Diameter ... i i e 1.374 inch {34.90 mm)
Camshaft to Camshaft Bearing Clearance ...........civiiiiiiinan. ., 001 - .003 inch (0.04 - 0.08 mm)
Length of Center Pin Extension From Camshaft Gear ........ ... ..., 25/32 inch {19.8 mm)
Governor Cup Travel On Camter Pim vt i it e it e i sttt ae s sannns 7/32 inch (5.6 mm)

Camshaft Bearing

1 10 L 1 == S A P two
IR <2 AP PIP replaceable precision
1= 1 (=T o - 1 lead babbitt

DamMeter L. 1.376 - 1.377 inch (34.95 - 34.98 mm)
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POSSIBLE CAUSE

CORRECTION

Loss of compression.

Not enough cil.
Restriction in air cleaner.
Leakage by valves.

Valve timing is not correct.
Carburetor dirty or
damaged.

Ignition system malfunction.

Check compression. Correct compression is
approximately 100 psi (689 kPa). Both ¢cylinders
must be approximately the same.

Fill crankcase to the correct level.

Service air cleaner.

Grind valves.

Check timing marks on camshaft gear and
crankshaft gear.

Clean and repair carburetor. See Section 3002.

Check and repair ignition system. See
Section 4002.

ENGINE IS RUNNING TOO HOT

PCSSIBLE CAUSE

CORRECTION

Ignition timing is not
correct.

Carburetor adjustment is
not correct (lean mixture).

Obstruction in air flow
around engire.

Too much load on engine.
Carbon in combustion
chamber.

Not enough oil.

Check contact points and ignition timing.
Adjust carburetor. See Section 3002.
Remove any obstructions from air passages

in engine shrouds and screen.

Check operation of driven equipment.
Decrease load.

Remove cylinder head and clean carbon from
cylinder head and piston.

Fill crankcase to correct level.

ENGINE DOES NOT RUN EVENLY (ERRATIC SPEED)

POSSIBLE CAUSE

CORRECTION

Obstruction in vent in
fuel filler cap.

Governor parts not operating
freely.

Clean vent in fuel filler cap.

Clean or repair governor parts.
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Insert the seat with the grooved side into the cup. Press the viton
seat squarely into the bass.

v

>
REMOVAL OF VITON SEAT

INLET NEEDLE (=
SEATS AT ms/@ M._INSERT THIS
POINT FACE FIRST
INSTALLATION OF VITON SEAT

FUEL INLEF FITTING. If nacessary this fitting can be removed by pulkng
and twisting. Be sure to install in the same position as the ariginal. When
installing fitting, insert tip into the carburator body, then coat the exposed
portion of the shank with Loctite grade A; then press it in, until the
shoulder contacts the carburetor body.

SOME INLET
FITTINGS

i

Clean all metalic pans with solvent.

To do a proper cleaning job welch plugs should be removed to expose
drilled passages. To remove welch plug, sharpen a small chisel to a sharp
wedge point. Orive tha chisel into the welch plug, push down on chise! and
pry plug out of position.

SMALL CHISEL
| PIERCE PLUG WITH TIP
PRY OUT PLUG WELCH PLUG
DO NOT ALLOW CHISEL 70 BE REMOVED
POINT T STRIKE
CARBURETOR BODY
(R CHANNEL REDUCER SMALL CHISEL _Lm;m 18" WIDE

To install a new welch plug after cleaning, place welch plug into receptacle
with raised portion up. With a punch equal, or greater than the size of the
plug, merely flatten the plug. Do not dent or drive the center of the phig
below the top surfaca of the carburetor.

T~ RATEND PUNCH

SAME OR LARGER
DIAMETER OF PLUG

NEW WELGH PLUG
A —
T T

SETTING THE FLOAT With the float setting tool part No. 670253 check
position of float as shown for all Tecumssh carburetors. The tab edge of
the mezsurement tool must rest without force or a gap on the float. If the
float is too high or too low adjust the height by remaving the fioat and
bend the tab accordingly.

If the requied adjustment is minor the tab adjustmsnt may be made
without remaving float and carefully inserting a small bladed screwdriver to
bend the tab. Be careful not to affect other parts.

NOTE: On carburetors equipped with a fiber washer batwsen the bowl and
casting, use the fiber washer with the float setting tool as pictured.

CARBURETOR BODY, When removing choke and throttla shafts, check
shafts and hearings in carburetor body for wear. Any looseness in these
areas can cause dirt to enter the engine and cause premature wear. If dust
seals are present, these shoukd be positioned next to the carburetor body.

Welch plugs should be remaved for proper cleaning of carburetor, When all
accessories and shafts have heen removed, soak the carburstor in car-
buretor cleaner for a maximum of 30 minutes. Blow out alf passages with
compressed &k in the opposite direction of normal fuel flow or use a soft
tag wire.

: TECUMSEH
MEASUREMENT 670253

AFEA

DN UNIT WITH

25



THROTTLE TOWARD THROTTLE TOWARD
RILL OPEN ARL

/

VARIABLE SPEED ADJUSTMENT. Before attaching the remote spead
control {bowden wirel set the engine for maximum A.P.M. Uss a good
tachometer.

Move lever "A” clockwise until lower and strikes the adjusting screw “17.

Loosen iock nut on adjusting scraw "1” and turn in {clockwisel fo decrease
RPM. and out counterclockwise to increase R.P.M.

ADJUSTING FIXED SPEED. The fixed speed adjusting screw is the
optional position “2". Adjust it mevely by starting the engine and after
loosening the lock put turn serew in (clockwise) to increase spring tension
and hold engine at higher R.P.M. and out (counterclockwisel to decroase
tengion on spring and allow speed 0 be decraased morp easily.

BOWDEN
WIRE H%E
N %
é;:;,r.,i
~

L i BOWDEN
HOLE ( ‘ WiRE
AU CLAMP "¢

2-15



The wiring diagram shows a manually actusted starting switch. & also
shows how the optional battery ignition system is connected into the alec-
trical circuit. For units with magneto ignition, just eliminate the second load
lead wire 3 shown by the dotted lines,

WIRING DIAGRAM FOR KEY SWITCH AND SOLENOID. The key
switch in the figure supplias the cument to activate the solenoid when
tumed to start position. it also allows the current to flow to the battery
ignition cod if present,

GENERATOR
UN
LIGHTS DRAY ON REGULATOR

MOTOR
GENERATOR

KEY SWITCH AND SOLENOID STARTER CIRCUTT
BATTERY iGNITION OR MAGNETO IGNITION

BATTERY TERMINAL
14 AMP MAX. DRAW

FOR BATTERY {GNITION
ONLY - ACCESSORY LEAD
CANNOT EXCEED 11 AMP

CURRENT DRAW
GNITION
[
3| AMPS SWITCH

MANUAL STARTER SWITCH CIRCUTT
14 AMP REGULATOR

SOLENDID AND KEY SWITCH DIAGRAM — THE SOLENOID. Thers
are two types of electric switches or solenoids.

MANUAL STARTER SWITCH. Wiring diagram for larger capacity
regulator. This requiator is a larger size and has only three connecting
temminals. There are no terminals on the back side of the unit. It is more
rectangular in shape then the squars lower capacity unit.

A maximum current draw of 14 Amps can be connected to the battery ter-
minal of this regulator. The battery ignition coil draws about 3 Amps. Only
11 Amps can be used for accessories on battery ignition models.

The starter switch can be either a heavy duty key switch or a push button
type. The key switch may havi 3 third terminal which would control cur-
rent flow to the magnsto or battery ignition cods.

TO POSITIVE SIDE OF
COL FOR BATTERY
IGNITION ONLY

GROUNDED
SOLENODID

GENERATOR

KEY SWITCH AND SOLENQID STARTER CIRCUT
14 AMP REGULATOR

39



SECTION 2. CONNECTING RODS

When rainstalling a used connecting rod ALWAYS use new nuts on the
boits, These are locking nuts and it is inaxpensive insurance that the torque
will be retained when the connecting rod is replaced,

Thig connecting rod must be installed with the match mark facing out of .

the cylinder, toward the P.T.0. end of the crankshaft. This will assure the
comect positioning of the ofl dipper. Install as ilustrated.

The heads of the through boits must be seated tight against the machined
shoukler on the connecting rod, Failure to check this may result in a false
torqua reading and premature failure. '

IMPORTANT - Torque to comect specifications. 110 inch pounds.
NOTE - Before installing, clean the connecting rod bearing surfaces with a
clean cloth. Rods are coated with lead which will sfightly oxidize in storage
and this oxidation must be removed.

FOR ENGINE MODELS HHBO, HH100 and. HH120 and VALVEIN-HEAD
ENGINES.

WRIST PIN
__ @ BEARING
( SUP AT

THROUGH
©oBOLT

INSTALL WITH MATCH
“w.. MARK FACING OUT

AND Q1L DIPPER AS
SEE SPECIFICATION SHOWN

SECTION FOR BEARING

SIZE AND NUT TORAUE

FOR ENGINE MODELS VHB0 and YH100

ENGINE ROTATION

MATCH MARKS
(DPPOSITE SIDE

The vertical crankshaft 8 and 10 H.P. engines have a connecting rod with
two lube holes. This rod i not interchangeable with the horizontal con-
necting rod. The above raquirements listed for 8 horizontal crankshaft rod
abso apply to the vertical crankshaft engines connecting rod.

Torque to correct specifications — 110-inch pounds. After initial torqua use
@ drift and a hammer {13 oz} and strike the rod bearing cap above each
fock nut. This wil seat the cap relessing some torgua on the lock nuts.
Retorque lock nuts to specifications.

5-3



CHAPTER 8. IGNITION SYSTEMS, CHARGING SYSTEMS
BATTERY SERVICE and ELECTRICAL CONTROL PANELS

SECTION 1. IGNITION SYSTEMS

SOLID STATE SYSTEM IGNITION SERVICE,

4.

d

General. The following checks and explanations are ail that this
system has. If nothing else is apparent, the ignition unit must be
replaced, The parts of the system are:

1. ignition coil

2. Flywheel.

1. igvition unit.

4. High tensign lead.

5. Spark plug.

Spark Plyg Check, Test ignition by using & test plug or hold the high
tension fead terminal 1/8-in. from the spark plug. Crank the engine
over rapidly. If a good blue spark jumps the gap, the ignition system is
functional

If no spark is present, make the following checks: ¢ through f.

Check high tension lead for a ground out or disconnect in the ignition
unit,

Check coil lead and connection o ignition unit terminal.

CAUTION: If the engine won't run, after previous acceptable performance,
check the equipment ignition switch.

p—=—eo (|

10 AMP ALTERNATOR 20 AMP ALTERNATOR
SYSTEMS SYSTEMS

e Air Gap Checks. Adjust the system so that a .006/.010" clearance

exists between the ignition unit and the long trigger pin in the

fiywhest.

To adjust, loosen the retaining screw and move the unit to find proper
gap.

Trigger Pins ...The long trigger pin on both the 10 and 20 amp system
flywheels should extend 250" from the mounting surface.

The short pin on the 10 amp system should extend 187" from the
mounting surface.

The short pin on the 20 amp system should measure .080" less than
the longer pin.

If pins are to be replaced:

TO INSTALL FLYWHEEL TRIGGER PINS, PART NO. 73021

Removal of Damaged Pins.

CAUTION: Pins must not be reused. Use care not to damage

flywheel. Never hammer on a flywheel as permanent damage to the
magnets could result.

lise vise-grip pliers to remove pins. if pins are very tight, hammer
lightly on the pliers at the same tima pulling on the pins. Do not twist.
It a vise is used to secure the flywheel, use care not to damage.

INSTALLATION OF NEW TRIGGER PINS.

1. Position the flywheel with the fins on a flat surface. Holes toward
you - See Figure,

2. Coat shaft of pins with Locktits.
CAUTION: Do not use a hammer to drive in pins.

3. Use masking tape to cover wide-mouth plers (channel lock type)
and press fit the short pin inte hole on right, Fit the lang pin on
the left,

4. Pins must be pressed up to pin shoulder. Wipe away any excess
Locktite.

Coil Lead on 10 Amp Alternstor Systems. Remove the coil {ead from
the ignition unit terminal - Attach leads from a standard chmmeter to
the lead eyelet terminat and to ground to check series resistance of
the ignition generator coil,

8-1



SECTION 4. ELECTRICAL CONTROL PANELS

AMMHEi ~ IGNITION CUT-OFF

TOGGLE SWITCH

HEAVY DUTY
PUSH BUTTON
STAHTER SWITCH

ELECTRICAL CONTROL PANEL SERVICE PART NO. 730155, The test
procedures explained below will deal only with the control panel.

Before attempting to locate an apparent defect in the control panel
switches or ammeter, insure all connections between control pane), starter
and battery are secure and free from comasion and wire or insulation
breaks. Battery should be fully charged or be at a minimum of 75% charge.
Engine ignition spark should be checked for an intense spark.

Remove sie plates from control panel Remove engine alttemator
cornector plug frem panel connector. Use a volt-ohm-millimeter or battery
powered test light for the following tests. CAUTION - Remove { + ) lead
from battery before attempting any of the follewing tests.

FROM BATTERY

ON-OFF SWITCH - IGNITION GROUND CIRCUIT. Remove both the
green wires from switch terminals. Attach test leads of tester (Battery type
test light or ochmmeter} to switch terminals, Move toggle switch to the
“ON" position. No continuity ilight should not fight} should exist. Leave test
leads attached to switch and mave switch to "OFF" position, Continuity
should exist (ight shauld ight), If switch fails to either test, switch must be
replaced

BATTERY POWERED S T
CONTINURTY TESTER S
REMOVE POSITVE {-+ 2% 33

ON-OFF SWITCH - DC RELAY CIRCUIT. Remove both brown wires from
switch temninal, Attach test leads to switch terminal. Place switch to the
“ON" position. Continuity itest light should light} should exist Leave test
leads attached and move switch to the “OFF" position. Continuity should
not exist (test light should not light). If switch fails either of these tests,
switch must he replaced.

REMOVE STARTER
& MOTOR WIRE
A 7™~ STARTER SWITCH
O

"CREMOVE POSITIVE (8+)
WIRE FROM BATTERY

BATTERY POWERED
CONTINUITY TESTER

L/

STARTER SWITCH. Remove wires from starter switch. Place test isads
on to switch terminals. No continuity should exist (Test light should not
lightl. Leave test leads attached depress starter button. Continuity should
exist {Test Nght should lightl. K starter switch fails either of these tests,
replace switch.

AMMETER. CAUTION - The ammeter will not show a charge if the
hattery is at full charge. The rate of charge will depend on the amount of
charge in the battery. The lower the charge in the battery, the higher the
reading on the ammeter. if ammeter does not show a charge or discharge,
start and stop engine (use edectric starter) several times to lower charge of
tha battery. Observe ammeter and if there is not deflection, proceed with
the following test.

8-11



10.

1t

12

13
"

15.
16.

Examine fuel line and pickup for sealing at fittings.
Check and clsan atmospheric vent holes.

Examine throttle and choke shafts for binding or excessive play —
remove all dirt or paint, replace shaft.

Examine throttle and choke retum springs for operation,

Examine idke and main mixture adjustment screws and “G” rings for
cracks or damage.

Adjust main mixture adjustment screw. Check to see that it is the
comect screw.

Examine main nozzle and replace with service nozzle.

Adjust ille mixture adjustment screw. Check to see that it is the
CONTEGT SCIEW.

Adjust idle speed screw.
Check position of choke and throttle plates.

17,

8.

18,

21

Adpst control cable or linkage to assure full choke and carburetor
control.

{lean carburetor after removing all non-metallic parts that are
serviceable, Trace al passages.

Check inlet needle and seat for condition and proper installetion.

. Check sealing of welch plugs, cups, plugs and gaskets.

Check fuel pump operation — pulse pump, clean the pulse fine after
removing it from the pump & engine fittings.,

22. Adjust governor linkage.

23. Adjust float setting.

A
25,

Check float shaft for wear and float for leaks or dents.
Check seal for fuel drain or bowd gasket,

Is carburetor operating at excessive angle — 31° or more ?

8-5



CHAPTER 11. SPECIAL TOOLS

No. 670195B - TOOL KiT. Contains 20 special tools commonly used in
sefvicing 2 and 4-cycle engines.

ltems preceded by a dagger (1) are part of this kit. All tools in kit are not
displayed here.

OIL SEAL DRIVER

TNo. 670272 - OIL SEAL DRIVER. Used with all oil seal protactor-
drivers to drive the seal into position.

1/32" OVERSIZE GUIDE REAMER

No. 670284. HH & VHB0-120 and OH120-180

OIL SEAL DRIVER - PROTECTOR

tNo. 670268. Used on magneto and P.T.0. end of HHB0-120,
VH80-120 and OH120-180.

VALVE SPRING COMPRESSOR
FOR VALVEIN-HEAD ENGINES

tNo. B70237A Vale spring compressor for OH120-180.

FLYWHEEL PULLER

tNo. 670218 Fiywheel puller, Used on 8 H.P. and larger Lauson
vertical and horizortal with flywheels that have drilled and tapped
hales.

VIBRATION TACHOMETER

No. 670156 - Vibration Tachometer

FLYWHEEL TOOL

M

tNo. 670217 Fywheel tool. Used on all Lauson vertical and hori-
zontal engines. .

AIR GAP GAUGE

*No. 670216 - Ar gap gauge .0075 shim stock for setting air gap.

TAPER GAP GAUGE

VALVE LAPPING TOOL

G—=0

No. 670154 - Valve lapping tool

No, 670256 - Taper Gap Gauge

Joccornseh ©

670253

tNo. 670253 - Carburetor Float Measuring Toof
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28. Remove the four cap screws and lock washers
which fasten the intake manifold to the engine,

25. Remove the throttle rod from the governor

shaft.

Figure 37

Cap Screw

1

Figure 34

29. Remove the carburetor and the intake mani-

fold as an assembly.

26. Loosen the clamp which fastens the breather

tube to the LH valve cover.

Figure 38

Figure 35

Cfamp'

1.

30. Remove the intake manifold gaskets from the

intake ports.

27. Remove the breather tube from the LH valve

cover.

"

Figure 39

By e T
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Figure 38

Breather

1.



86. Turn the engine block upside down cn the
bench. Turn the crankshaft as necessary to put
number one connecting red in the position shown
in Figure 94, (Number cne cylinder is the cylinder
closest to the flywheei end of the engine.) Remove
the self-locking nuts from the connecting rod bolts.

Fmes. n
T B

1. Se!f-Lbcking Nur Figure 94

87. BRemove the cap from the connecting rod.
. . w».:’b@

1. Cap ' Figure 95

88. See Figure 96. Turn the crankshaft so that the
crankshaft journal is away from the connecting
red. Use an acceptable tool, such as a hammer
handle, to push the piston and connecting rod out
of the cylinder. Be careful so that you do notdam-
age the parts.

2006-19

NOTE: [f the pistons and connecting rods are to
be used again, be sure to keep the parts of each
assembly together and install identification tags so
that the paris can be instalfed in the same focations
during assembly.

bl iy
v
Fa -

e

: s AL . .
1. Crankshaft Journal Figure 96
2. Connecting Rod

89. Turn the crankshaft as necessary to put num-
ber two connecting rod in the position shown in
Figure 97. Remove the self-locking nuts from the
connecting rod bolts.

Seff.-Ld\cking Nut o Figure

90. Remove the cap from the connecting rod.




Engine Block

Check the engine block for cracks. Very small
cracks can be found by applying a mixture of 25%
kerosene and 75% light motor oil. Wipe the areadry
and immediately apply a solution of zinc oxide
(white lead) in wood alcohol. If there are cracks,
the cracks wilt cause a change of colorin the dam-
aged area.

Check the cylinder bores for scoring.
Check the expansion plug at the front cam-
shaft bearing to make sure that the expansion plug

fits tightly.

Check for cracks or breaks in the cooling fins.

Measure each cylinder bore for wear, taper,
and run-out. Measure each cylinder bore at four
places, two measurements at 90 degree angles at
the top of piston ring travel and two measurements
at 90 degree angles at the bottom of piston ring
travel.

Compare the top measurements with the bot-
tom measurements to find the amount of taper.
Maximum permitted taperis.005inch (¢.13 mm}, If
measured taper is larger, the diameter of the cylin-
der bore must be increased and the next oversize
piston installed.

Compare each pair of measurements at the
same height to find the amount of run-out. Maxi-
mum permitted run-out is .002 inch (0.05 mm), if
measured run-cut is larger, the diameter of the
cylinder bore must be increased and the next over-
size piston installed.

Pistonclearance is measured .10 ingh (2.5 mm)
betow the oil centrol ring, 90 degrees from the
piston pin. Piston clearance must be .004 to .006
inch (0.10 to 0.15 mm).

2006-29

See Section 1003 for standard piston and cyl-
inder bore sizes. See the Parts Catalog for avail-
able oversize pistons.

Crankshaft

Use solvent to clean the crankshaft. Use com-
pressed air to remove the sclvent from the oil pas-
sages. Make sure that all obstructions are removed
from the oil passages. Check for ridges and scor-
ing on the crankshaft journals. If there is scoring,
grind the crankshaft.

i

1. Qil Passage Figure 138

Check the keys and keyways for wear, peen-
ing, looseness, and other damage. It is recom-
mended that new keys be installed during assem-
bly.

1. Key " Figure 139

Measure each crankshaft journal in at least
four plagesto find the amount of wear, run-out, and
taper. If the wear is more than .002 inch {0.05 mm}
beyond the specifications in Section 1003, grind
the crankshaft. If taper is more than .001 inch {0.03
mm} er run-out is more than .005 inch (0.13 mmj},
grind the crankshaft. See the Parts Catalog for
available undersize bearings and connecting rods.
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17. Use the three screws and lock washers to fas-

ten the stator to the gear cover.

14. Put clean oil on the new rear crankshaft seal.

Put the rear crankshaft seal in place as shown in

Figure 183.

Figure 188

Screw

1.

183

igure

F

1 Rear C.rankshafr.Séal. .

18. Install the steel ball in the bore for the governor

shaft.

15. Use the special tools shown in Figure 6 and

Figure 9 between the press and the rear crankshaft
seal. Press the rear crankshaft seal until the special

tool touches the gear cover

Figure 187
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19. Put clean oil on the governor shaft. Install the

governor shaft in the gear cover,

Figﬁre 184

16. Put the stator in place on the gear cover.

Figure 188
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81. Install the hub and the governor cup on the

camshaft center pin.

78. Install the snap ring which holds the gear re-

taining washer on the crankshaft.

Fiéure 241
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137. Put the voltage regulator in place in the fly-

wheel housing.

Install the two cap screws which fasten the

136.

bottom of the flywheel housing to the oil pan. In-
stall the cap screw which fastens the top of the

flywheel housing tc the gear cover.

The cap screws for the flywheel housing

can be either 7/16

NOTE

h(1t mmor 13

hort/2inc

nc

There are nc flat washers used with

mmy}in length

The cap screws for the LH and

these cap screws

h(16mm)intengthand

inc

ings are 5/8

irhous

r

RH a

th flat washers. Make sure that you do

i

not use the longer air housing cap screws when

are used w

fonger

Using a

the top of the flywheel housing can

tall the flywhee! housing.

you ins

cap screw in

damage.

cause engine

Figure 292

Install the cap screw to fasten the voltage

138

ing.

regulator to the flywheel hous

e,
R
aaiiEthe e
o et e AR

frn
S0

3
kY

i

}ﬁ&
i

LI

Figure 280
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F"iguré 293

Cap Screw

1

rude

rEpag

¥

to the governor arm and

ing

Connect the spri

139

Cap Screw

1.

Figure 294

Governor Arm

Spring

1.

2.

Governor Shaft

3.
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1. Air Cleaner Cap 4, Baiffle
2, Body 5. Dust Cup
3. Filter

Figure 1 - Optionai Air Cleaner ~ 18168
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//
811332

Instrument Panel 8. Connect Throttle Cable Here
Choke Control 8 Spring
Throttle Control 10. Governor Shaft and Arm
Heat Shield 11. Carburetor
Mounting Bracket for Throttle Cable 12. Mounting Bracket for Choke Cable
Clamp for Throttie Cable 13. Arm on Choke Shaft

Governor Control Arm

Figure 2 - Choke, Throttle, and Governor Linkage - 1816C



5. Remove the throttle rod from the arm on the
throttle shaft.

Figure 21

6. Remove the clip from the arm on the throttle
shaft.

Figure 22

7. Remove the two cap screws and lock washers
which fasten the adapter plate to the carburetor
body.

1. Ca,b Screw

Figure 23

3002-7

8. Remaove the adapter plate from the carburetor
body.

S,

Figure 24

9. Remove the gasket from the adapter plate.

=

Figure 25

13. Remove the three screws and tock washers
which fasten the adapter to the air intake housing.

“ 1.. Screw

Figure 26
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27. Putthe adapterin place onthe airintake hous- 3C. Putthe adapter plate and the gasketin place on
ing. the carburetor body.

1. Adapter Figure 76

Figure 79
2. Air Intake Housing

31. Install the two cap screws and lock washers
28. Install the three screws and lock washers which fasten the adapter plate to the carburetor

which fasten the adapter to the air intake housing. body. Tighten the cap screws to a torque of 5 -7
pound-feet (7 - 9 N m).

1. Screw Figure 77
1. Cap Screw Figure 80

29. Install the gasket on the adapter plate.
. 32, Install the clip on the arm on the throttie shaft.

Figure 78
Figure 81
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ELECTRICAL SYSTEM SPECIFICATIONS

I =L e =3 = =T o o 12 volt, negative ground
T £ One 12 volt battery
F Y =T = o 12 volt, 20 ampere
Voltage regulator ... i i i s 12 volt, solid state construction, not adjustable
1 T =Y PR 12 volt
FUsSe fOr COMPIete SY S BT o i i ittt ittt e e tee it e v ar s snesnnenenenanans 30 ampere

Fuse for Backup alarm ..o e e e e 14 ampere



19. If the voltage indication is more than .4 volt,
install a new positive battery cable between the
solenoid and the starter.

Test No. 4 - Voltage Loss in the
Negative Battery Cable

1. Put the belt clutch control in the Off position
and stop the engine.

2. Disconnect the wire from the rear terminal on
the ignition coil. Put electricai tape over the end of
the wire so that the wire does not make aground to
the machine.

Figure 12

4002-13

3. Select the lowest range on the voitmeter.

4. Connect the negative voltmeter lead to the
connection for the negative battery cable at the
battery.

5. Connectthe positive voltmeter lead to the con-
nection at the opposite end of the negative battery
cable. {The connection is at the front RH engine
meounting bolt.)

6. Hold the key swiich in the ST position while
you check the voltmeter indication. After you
check the voltmeter indication, turn the key swilch
to the Off position.

7. If the voltmeter indication was more than .4
volt, replace the negative battery cable.
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SPECIFICATIONS

Numberand size . ... .. .. e et

Capacity -20hourrate ... ... ... ... . . . ...
Cold crankingrating ..... .. ... ... il

Reserve capacily ......oivii it iiiiiiiriianaanns
Capacity (load) testeurrent ... . .. .. .. L.
Full charge specificgravity ......... .o iine..
Platespercell ... .. it ir i
Charging specifications ........ .. ciiiiiiiiiiiiaenen..
Weight with electrolyte ... ... ... i

CAUTION: Disconnect the ground
cable first when the battery cables are dis-
connected from the battery.

A Connect the ground cable fast when the
battery cables are connected fo the bat-
tery. 47-556

or smoke near batteries that are charging or

CAUTION: Never cause sparks to occur
A have been recently charged. 138

CAUTION: Never wear rings or metal
watch bands that may ground a live circuit.
13-9

to start the engine if the electrolyte in the
battery on the machine is frozen.
47-82-A

E WARNING: Never use booster batteries

............ One 12 volt battery, negative ground,

group size U1 with type “L” terminals

................................ 32 ampere hours
..................... 200 amperes at 0°F (-18°C)

150 amperes at -20°F (-29°C)

..................................... 32 minutes
.................................... 100 amperes
..................................... 1.265 +.005
........................................... nine
............................... See page 4005-8
.............................. 22 pounds (10 kg)

POISON/DANGER: Batfery acid causes
severe burns. Batteries contain sulfuric
acid. Avoid contact with skin, eyes, or
clothing. Antidote: EXTERNAL-Flush
with water. INTERNAL-Drink large quanti-
ties of water or milk. Follow with milk of
magnesia, beaten egg, or vegetable oil.
Call physician immediately. Eyes: Flush
with water for 15 minutes and get prompt
medical attention.

Batteries produce explosive gases. Keep
sparks, flame, and cigarettes away. Venti-
late when charging or using in enclosed
area. Always shield eyes when working
near batteries. :

Keep out of reach of children. = D-47-53

WARNING: Never try to charge the bat-
tery if the electroiyte in the battery is fro-
zen. 47-83
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INSPECTION

Clean the parts by wiping with a clean cloth or
using compressed air. The bearings in the commu-
tatorend cap and the drive end cap can be cleaned
using a brush and clean engine oil, DO NOT use
solvent to clean the bearings, the armature, or the
starter drive. If solvent is used to clean other parts,
make sure that all solvent is removed before as-
sembly.

Bearings

There are bearingsin the drive end cap and the
commutator end cap. Inspect the bearings for
wear, rough surfaces, or otherdamage. If abearing
is damaged, itis necessary to replace the complete
end cap.

Brushes and Brush Springs

1. Ifanybrushisworntoalength shorterthan 1/4
inch (6.4 mm), replace all the brushes.

2. Check to make sure that the brushes move
smoothly in the brush holder.

3. Check the brush springs for distortion and for
color changes because of too much heat. Replace
any brush springs which are damaged.

4, Checktomake surethatthebrushsprings have
enough tension to hold the brushes against the
commutator.

Armature

1. To test the armature for grounds, connect one
ohmmeter lead to the armature shaft and the other
ohmmeter lead to the end of each commutator bar
insequence. Any low ohmmeter reading is anindi-
cation of a ground in the armature.

Figure 30

2. Use an armature tester to test the armature for
short circuits. Use the instructions included with
the armature tester.

3. fInspect the commutator for wern or burned
areas. Inspect for rough or burned areas on the
commutator bars. If these areas are found, use a
lathe to remove material from the commutator bars
until the commutator bars are clean and smooth.
Clean any foreign materiai from the grooves be-
tween the commutator bars. Use 00 sandpaper to
remove any rough edges from the commutator
bars. DO NOT use emery cloth. Check for loose
connections between the commutator barsandthe

armature.

Figure 31

4. Inspect the armature shaft for rough bearing
surfaces and rough or damaged splines.

Starter Drive

Use aclean, dry cloth to clean the starterdrive.
Do not use cleaning solvent. Inspect the splinesin
the starter drive for wear or damage. Check to
make sure that the starter drive moves freely on the
splines of the armature shaft.
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SYMPTOM

POSSIBLE CAUSE

REMEDY

Malfunction gccurs in
both directions of
travel (cont'd)

Defect in pump rotating group.

Defect in motor.

Refer to remedy no. 6.

Remove motor, disassemble and
check for cause.

Malifunction is inter-
mittent

Defect in soft-ride valve.

Refer to remedy no. &.

Malfunction cccurs under

light icad

Tow valve stem pushed in or
defective parts.

l.eaking high pressure check
valve.

Defect in soft-ride valve.

Charge pump check valve not
seating.

Refer to remedy no. 1.

Refer to remedy no. 3.

Refer to remedy no. 5.

Remove check valve(s) and check
for cause. It may be necessary to
disconnect some hoses to gain easy
access to check valve plugs.

Malfunction occurs
regardiess of load

Tow valve stem pushed in or
defective parts,

Low charge pressure.

Cefective or improperly adjusted
high pressure relief valve.

Defect in soft-ride valve.
Defect in pump rotating group.

Defect in motor.

Refer to remedy no. 1.

Refer to remedy no. 2.

Refer to remedy no. 4.

Refer to remedy no. 5.
Refer to remedy no. 6.

Remove motor, disassemble and
check for cause.

Malfunection cccurs at
maximum vehicle
speed

Low charge pressure,

Defect in motor.

Refer to remedy no. 2.

Remove, disassemble and check for
cause.

Malfunction occurs at
minimum vehicle
speed

Low charge pressure.
Defect in pump rotating group.

Defect in motor.

Refer to remedy no. 2.
Refer to remedy no. 6,

Remove motor, disassemble and
check for cause.

Malfunction occurs
regardless of vehicle
speed

Tow valve stem pushed in or
defective valve parts.

Low charge pressure.

Refer to remedy no. 1.

Refer to remedy no. 2.
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Problems in a Single Hydrostatic Circuit

PROBLEM

POSSIBLE CAUSE

CORRECTION

Machine moves for-
ward or backward
when control lever
is in Neutral.

Control linkage not adjusted
correctly.

Adjust control linkage according
to the instructions in Section 6008
or Section 6008.

Machine moves in
one direction only.

Problem in check valve for closed
loop circuit.

If problem is in Forward, remove

left hand plug, spring, and ball from
front of pump end cap and check for
damaged parts. Remove right hand
plug if problem is in Reverse,

Loss of power or
failure to move in
either direction

Disconnected control linkage.

Defect in piston pump or hydrostatic
motor.

Remove seat and heat shield assembly
and check for missing clevis pins
or ball joint retaining nuts,

Check charge pressure accerding to
the instructions in this section.

If the charge pressure is correct,

the two most probable causes of

the problem are damage to the
hydrostatic motor or broken motor
sprocket splines. Before you remove
the hydrostatic motor, move the
contro! lever in both directions and
check to make sure that both swash
plate trunnions move. If the outside
swash plate trunnion does not move,
the roll pins which fasten the inside
swash plate trunnion to the swash
plate are broken. Remove the piston
pump and repair as necessary. If the
outside swash plate trunnion moves
when you move the control lever, the
piston pump is good.

If the charge pressure is not correct,
the problem is in the charge pump,
the charge pump relief valve, or the
rotating group. Before you remove the
piston pump, remove the parts of the
charge pump relief valve and check
for defects. If there is no problem in
the charge pump relief valve, remove
the piston pump and repair or replace
as necessary.
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Figure 2 - Oil Flow, Right Side Forward or Left Side Reverse



The bhydrostatio sysiem on this maching ine
sludes two closed 00D clrouilsr 11, the drive o
cuit for the right hand wheels and {2), the drive
slroull for the left hand wheels, The olosed oop
circulls gare shown in Figure 1 ang Figure 2,

Each olosed loop olroult Inoludes & piston
surnn, @ hvdrostatio motor, and the necassary by
draulie Hnes. The hydrostatic system angd the
gousipmant hydraulio system use g common hy-
draulic reservolr. There g g charge pump in each
wigton pumn. The chargs pump s belwsen the
housing and the mounting flangs of the plston
DD

During normal machine opsrations, the e
ging s run at full throttle, Speaed and powsr of the
machine ars then controlied by the piston pumds,
When the steering conbrol lpvers are moved for-
ward or resrward, the piston pumps starl 1o work,
BMaximum movemen of the stesring conlrol levers
Causes maximum ravel spead and minimum oower,
A smalier movaemant of ths stesring control levers
SHUBSS More Dower Dul loss travel speed,

Each piston pump has 2 rolaling group which
inciudes the pision blook argd the pistons, The ro-
tating group s tumed by the pump shalt. The
amourt of off moved by the pision pumps s oo
wrolled by e angle of the swash plate, which s
sonnsctsd by linkage o the stearing control lav-
GrE.

Each plston pump hasa chargs pump belween
the housing snd the mounting fangs of ths piston
s, Tha rolating group s charged with oliby the
chargs pump, The relief valve for the charge pump
controls the pressure of the off sent to the rotating
Groun.

Thelubricating andretumoiicomes from pag
sages In the pistons and from laskage Detwesn
parig of the rotating group. O which isaves the
closed loon olreull In his way is replacsd by ths
ohargs pumn,

GO04-5

See Flgure 2, O from the charge pump s sent
o the low pressure side of the roteting group
through one of the bwo check valves In the end cap.
The other check valve s held closed by ol from the
high pressure side of the roteting groun.

O flow betwsen the piston pump and the hy
drostatic molor s 2 closed oop clroult Lubricat-
ing and return off lsaving the closed loop oircuitis
replaced as required by the charge pump. The
guantity of ofl flow s oontrolied by the pump shell
speed and the angle of the swash plats. The direg-
Hon of the ol flow is cortrolied by the diregtionin
whinh the swash piate Is moved forward or rear-
ward from neuiral,

Sae Flowe 8 The main parls of the hydrosiatic
redor are ths housing, the gerotor, which hurns the
drive link snd the coupling shafl the manifold
plate, which sends ol 1o the gerolorn the manifold;
and the commuator, which confrols the direclion
of pressure and returmn ol

The gerolor includes the slator, the rolor, and
seven rotlers, The rolor has six iohes, one leasthan
the numnber of rollars, in order o make the pockets
necassary for the hydrostatio modor {0 work,

1. iy this exampls the ol from e plsion pump
anters the front port of the ol hand hvdrosiatie
oy,

2. The ol flovws through drilled passages in the
coupling shaftand slong the drive link o the oom-
mutator

3. Splines on ong angd of the drive link At the
spliings in the rotor, Splings on the otherend of the
drive Hnk H1 the splines in the goupling shaft. The
commutator His over the end of the drive tink and
moves on the face of the manifold,



6005-7

Disassembly 3. To remove valve plate frem transfer block, re-
move two Allen head screws, Figure 5.

1. Remove the transfer block/valve plate assem-

bly by removing two Allen head screws, and then

the two hex head screws, Figure 3.

Figure 5

Figure 3 4. Separate valve plate frem transfer block by

tapping top and bottem of valve plate with a soft
hammer, Figure 6. DO NOT pry apart as damageto
2. Pull the transfer block/valve plate assembly machined surfaces could resuit.
straight up from housing. If necessary, tap the
valve plate with a soft hammer to break seal be-
tween parts and dislodge valve plate from locating
pins.

Figure 6 - Valve Plate and Transfer Block

- . AR W 5. Remove gear and gear ring from valve plate.
Figure 4 - Transfer Block/Valve Plate Removed



9. Connect hoses to right hand pump. Hose from
right motor front port to long elbow and remaining
hose to short elbow.

10. Connect inlet hose to pump. Then cennect
equipment pump outlet hose.

11. Route throttle cable through hole in pump
mounting plate and connect to carburetor.

12. Fill hydraulic reservoirs with oil specified in
Section 1002.

13. Fill pumps before starting engine. Remove
spark plug wire and operate starter for 30 seconds,
wait one minute and operate starter again for 30
seconds.

14. Raise all wheels off the floor and block ma-
chine in place.

15. Connectspark plug wire and startengine. With
engine running at low idte, crack both lines ateach
motor to bleed air from lines.

16. With engine running at low idle, slowly move
each contrel lever completely forward and rear-
ward. Increase engine speed to full throttle and
move control levers completely forward and rear-
ward.

17. Stop engine, check for leaks and check reser-
voir oil level,

18. Install floorboard and seat/heat shield assem-
bly.

Method No. 2
1. Make sure drain hose is instailed on pump.

2. Install adapter plate on pump and torque cap-
screws to 25 ~ 35 pound-feet (34 -47 N m). Slotted
end of plate must be to the right viewing pump from
drive end.

3. Install pump on mounting plate and tighten
mounting bolts. Then install sheave on driveshaft
with long end of hub away from pump. Position
sheave on shaft until space between pump mount-
ing plate and sheave measures . 100 inch {2.54 mm);
then tighten sheave set screws and install snap
ring.

6005-17

4. Install pump mounting plate in machine. As
mounting plate is being positioned, have someone
place hydrostatic belis on sheaves. install mount-
ing hardware and align plate with marks made dur-
ing removal and tighten nuts. The pump mounting
plate should be parallei to and about . 100 inch {2.54
mm) from the clutch.

5. Checkalignment of left hand pump sheave and
drive sheave, and reposition pump sheave as re-
quired.

6. Adjust belts as instructed in Section 2003.
Then install control rods.

7. Install adjustable elbows in left hand pump.
Install short elbow with new O-ring in right hand
port and the long elbow with new O-ring in the
remaining port. Do not tighten elbow lock nuts
until hoses have been connected.

8. Connect drain hoses to manifeld and install
control rods.

9. Install inlet tube and hose assembly.

10. Connecthose from left motor frontporttolong
elbow. Position hose and tighten elbow lock nut.
Connect hose from rear meotor pert to short elbow.
Position hose and tighten elbow lock nut.

11. Connect hose from right motor front port to
long elbow. Position hose and tighten elbow lock
nut. Connect hose from rear motor port to short
elbow. Position hose and tighten elbow locknut.

12. Connect hoses te equipment pump.

13. Connect lift cylinder heose to tees. Connect
tubes to tees and control valve. The long tube is
connected to the bottom tee and front control valve
port. Secure hoses in place with clamps. Position
hoses as instructed in Section 9001.

14. Route throttle and choke cables through hole
in pump mounting plate and connect cables to
carburetor.

15. Fill hydraulic reservoirs with oil specified in
Section 1002,
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25. See Figure 25. Put the housing on blocks so 28. Remove the special washer.
that the pump shaft is not in contact with the work .
bench. 5

A

Figure 28

Figure 25
29. Use a prybar to remove the seal from the bore
for the short trunnion.
26. Use a 5/32 inch punch to drive the Spirol pins
out of the swash plate and the trunnions. There are
two Spirol ping in the side which has the long trun-
nion and one Spirol pin in the side which has the
short trunnion. (See step 35.)

3

Figure 29

30. Usea prybar to remove the long trunnion from
the swash plate and the housing.

Figure 28

27. Useaprybartoremove the shorttrunnion from
the swash plate and the housing.

Figure 30

Figure 27
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2. Usean acceptable toolto support the ball bear- 5. Putthe pump shaftinto the ball bearing so that
ing on blocks on the press table as shown in Figure the snap ring end of the pump shaft is down, as
71. Make sure that the snap ring end of the pump shown in Figure 74.

shaft is up.

Figure 74
Figure 71

6. Press the pump shaft until the shoulder on the
3. Press the pump shaft out of the ball bearing. pump shaft makes contact with the inner race of
the ball bearing.

Figure 72
Figure 75

4. Put clean oil on the inner surface of the new
ball bearing. Put the new ball bearing on the tool as 7. Install the snap ring in the groove in the pump

shown in Figure 73. Make sure that the tool sup- shaft.
ports the inner race of the ball bearing.

Figure 76

Figure 73



50. Install the springs and the slotted plugs.

Figure 126

51. See Figure 127. Put the end cap on blocks s¢
that the needle bearing and the pin in the inner face
of the end cap are not in contact with the work
bench.

Figure 127

52. Useanacceptable tool, such asan impactdriv-
er, to tighten the slotted plugs.

6006-29

53. Install new O-rings in the two holesintheinner
face of the end cap. The two holes are opposite the
slotted plugs. Put petroleum jelly on the O-rings to
hold the O-rings in position.

Figure 129

54. Install a new gasket onthe housing. Use gasket
sealant or petroleum jelly to hold the gasket in
position.

Figure 130

55. Useclean oil to lubricate the pistons. Install the
piston guide and the pistons in the piston block.
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17. Remaove the drive link from the coupling shaft.

o e

Figure 20

18. Remove the thrust bearing from the top of the
coupling shaft.

Figura 21

19. Remove the coupling shaft from the housing.

Figure 22

6007-11

20. Hitthe sleeve with a soft hammer to remove the
sleeve from the housing.

Figure 23

21. Use an acceptable tool to remove the seal ring
from the housing. Discard the seal ring.

Figure 24

22. Remove the housing from the vise and fasten
the housing in the vigse again so that the opposite
endis up. Use a screwdriver to remove the dirt seal
from the end of the housing.

Figure 25
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OPERATION

When the beltclutch controlisin the OFF posi-
tion, the hydrostatic pumps are pulled inward.
When the hydrostatic pumps are pulled inward, the
drive belts for the hydrostatic pumps are {ocsened
so that the drive sheave is no longer turning the

driven sheaves for the hydrostatic pumps. Without
the load of the hydrostatic pumps, the engine can
be started more easily. The equipment hydraulic
pump continues to turn any time the drive sheave is
turning.

SHEAVES

Alignment of Drive Sheave and
Driven Sheaves

The grooves on the driven sheaves for the
equipment hydraulic pump and the hydrostatic
pumps must be aligned with the correct grooves on
the drive sheave te within .03 inch (0.8 mm).

Installation of Split Tapered
Bushing on Drive Sheave

Three cap screws are used to fasten the split
tapered bushing to the drive sheave. See Figure 8

or 9. If you are installing a split tapered bushing on
the drive sheave, use the following procedure to
tighten the cap screws:

1. Tighten the three cap screws to a torque of 50
pound-inches (5.6 N m).

2. Tightenthethreecap screwstoatorgue of 100
pound-inches {(11.3 N m]}.

3. Tightenthethreecap screws toatorgue of 150
pound-inches (16.9 N m).

4. Tighten the three cap screws to a final torque of
180 - 200 pound-inches (20.3-22.6 N m).

DRIVE BELTS

Clearance for Drive Belts
for Hydrostatic Pumps

With the belt clutch controt in the Off position,
the drive belts for the hydrostatic pumps must be
loose enough so that the drive sheave is not turn-
ing the hydrostatic pumps. if the drive belts are not
loose enough, do the following procedure:

1. Put the belt cluich contrels in the OFF posi-
ticn,

2. 8ee Figure 1. Loosen the nuts on the adjusting
bolts.

3. Move the adjusting bolts and the wear plates
inward until there is ciearance between the drive
belts and the sheaves.

4, Tighten the nuts on the adjusting bolts to a
terque of 20 - 25 pound-feet (27 - 34 N m).

fz.ﬂjs

2y D

L

Pump and Engine Mounting Plate
Mounting Plate for Hydrostatic Pump
Wear Plate

Adjusting Bolt

A~

Figure 1
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DRIVE CHAINS

Drive Chain Service

If you are installing a drive chain which has
been used before, do the following procedure be-
fore you install the drive chain:

1. Use a wire brush to remove all rust and other
foreign material from the drive chain,

2. When the drive chain is clean, put the drive
chain in 30 weight engine oil for a few minutes.

3. Put the drive chain in a dry place and let any
extra cil drain from the drive chain before install-

ing.
Removal
1. Park the machine on a level surface.

2. Raise the loader frame and use the support
strut to fasten the loader frame in place.

3. Stop the engine.

4. Put the belt clutch control {if equipped) in the
Off position.

5. Use acceptabile lifting eguipment to raise the
machine uniil the wheels are off the floor. Put
blocks under the machine frame to hold the ma-
chine in place.

6. Remove the RH floor plate from the machine.

7. If you are removing the LH front drive chain or
one of the rear drive chains, remove the LH floor
plate.

8. If you are removing a rear drive chain, do the
foflowing procedure:

a. Remove the side screen from the side of
the machine from which the drive chainisto be
removed.

b. Remove the seat from the machine.

c. Loosen the clamp which fastens the air
inlet hose to the tube in the heat shield. Dis-
connectthe airinlet hose from the tube. Put the
air inlet hose out of the way.

d. Remove the heat shield from the machine.
e. Removethetwo cap screws, lock washers,

and flat washers which fasten the bottom of the
instrument panel to the machine frame.

f. Remove the cap screw, the lock washer,
and the flat washer which fasten the chain
compartment cover to the machine frame.

g. Slide the chain compartment cover for-
ward to get access to the chain compartment.

9. Remove the wheel nuts and the wheel from the
drive axle from which the drive chain is to be re-
moved.

10. Loosen the four flange nuts for the hub.
11. Loosen the lock nut on the chain adjuster.
12. Loosen the chain adjuster.

13. Use a soft hammer to move the hub as far as
possible toward the motor sprocket.

14, Find the masterlink for the drive chain which is
to be removed. Remove the two cotter pins from the
master link.

15. Remove the side bar from the master link.
16. Remove the master link from the drive chain,

NOTE: (fyouareremoving areardrive chain, itis
recommended that you fasten a piece of wire or
cord to the end of the drive chain so that the wire or
cord will be carried around the drive axle when the
drive chain is removed. The wire or cord can be left
in position and used later to install the drive chain.

17. Remove the drive chain from the machine.
Installation

1. Install the drive chain on the sprockets. If you
are installing a rear drive chain, and you left the
wire or cord in place during Removal, use the wire
or cord to pull the drive chain into place. When the
drive chain is in pface, rotate the drive axie to pull
the ends of the drive chain together.

2. Instail the master link. If you are installing a
rear drive chain, install the master link so that the
pins are to the outside of the machine. If you are
installing a front drive chain, install the master link
s0 that the pins are to the inside of the machine.

3. Install the side bar on the master link.
4. Install new cotter pins in the master link.
5. Use a soft hammer to move the hub to the

original location. Tighten the four flange nuts just
enough to hold the hub in place.



18. Use a holiow tool which will fit over the drive
axle. The hollow tocl must have an O.D. approxi-
mately the same as the O.D. of the seal. Press the
seal into the hub until the top of the seal is even with
the edge of the bore.

Figure 29

19. Put the spacer over the drive axle so that the
beveled edge of the spacer is up.

Figure 30
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20. Use a holtow tool which will fit over the drive
axle. The hollow tool must make contact with the
edge of the spacer. Press the spacer into the hub
until the spacer makes contact with the bearing
cone.

Figure 31

Replacement of Wheel Bolts

If a press is available, press the wheel boltsinto
the flange end of the drive axle until the bolthead is
against the flange.

If a press is not available, use a wheet nut and
an acceptable spacer to pull the wheel bolts into
the flange. The spacer is necessary to pull the bolt
heads compiletely against the flange. Use the fiat
surface of the wheel nut against the spacer,
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SPECIFICATIONS
Equipmentpumpoutput ... ... ... i 8.0 U.8. gpm at 3600 rpm at 1100 psi
(30.3 L/min at 3500 r/min at 7584 kPa)
Main relief valve ........ . . . . i i i it i e 1100 - 1200 psi at 3600 rpm
(7584 - 8274 kPa at 3600 r/min)

Hydraulic oil capacity

LI+ = L=< =T 1 3 7 1).3. gallons (26,5 litres)
Reservoir with filter change ... .. i e 15 U.S. quarts {14.2 litres)
Reservoir without flller Change ...ttt e e e e ans 14 1J.S. quarts {13.2 litres)
Hydraulicoil ........... .. . i it PR SE or SD classification SAE 10W-40 engine oil
Qilchangeinterval ............. ...ttt it iiiainnennn Every 1000 hours of cperation or once yearly
Filterchange inferval . ...... ... ... i i it eeeianaans As required. See page 8002-5

SPECIAL TOOLS

The tools shown in Figures 1 and 2 are avail-
able from Service Tools in the U.S. and from Job-
bern Manufacturing Co. in Canada. See Special

The fitting kit shown in Figure 2 is used to
connect the flowmeter into the circuits. The part
number of the fitting kit is CAS-10106.

Tools in the Service Manual Introduction for the
correct address.

The flowmeter shown in Figure 1 igsa 75 .8,
gpm (284 L/min) flowmeter. The flowmeter is used
to check for leakage in the hydraulic c¢ircuits. The
part number is CAS-10280,

l;-"i'g ure 2
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PROBLEM

POSSIBLE CAUSE

CORRECTIOCN

Piston packing
wears rapidly

Dirty oil.

Pressure setting for main
relief valve is too high.

Clean the complete hydraulic
system according to the
instructions in Section 8003.

Adjust main relief valve
according to the instructions
on page 8002-26,

Bent piston rod

Pivot pins are not receiving
the correct amount of
tubrication.

Pressure setting for main
refief valve is too high.

See Section 1002 for correct
lubrication intervals and
correct grease.

Adjust main relief vaive
according to the instructions
on page 8002-26.

Hoses and Fittings

PROBLEM

POSSIBLE CAUSE

CCORRECTION

Hose cover is
separated from
the wire

Hose is twisted.

Connect the hose at the swivel
fitting last. Make sure that

the hose does not turn as the
swivel fitting is tightened.

Fitting is pulled
from hose or
there is a hole
in hose

Hose is twisted.

Pressure setting for main
relief valve is too high.

Connect hose at the swivel
fitting last. Make sure that
the hose does not turn as the
swivel fitting is tightened.

Adjust main relief vaive
according to the instructions
on page 8002-26.

Damaged threads

Connections too tight,

Tighten all connections to
specifications in Section 1001.




5. Increasetheengine speed to full throttle. Move
the bucket control lever to roll back the grapple.

oilback Figure 41

6. After the grapple stops moving, continue to
hold the bucket control lever in the Roliback posi-
tion.

7. Look at the flow gauge on the flowmeter.
Slowly ciose the pressure valve on the flowmeter.
The flow gauge indication will decrease slowly as
you close the pressure valve.

1. Pressure Valve Figure 42
2. Flow Gauge
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8. When the main relief valve starts to ¢pen, the
flow gauge wiil indicate a rapid decrease in vol-
ume. Stop turning the pressure valve, read the indi-
cation on the pressure gauge, and write the indica-
tion on the check sheet. This pressure is the pres-
sure at which the main relief valve begins to open.

1. Pressure Valve Figure 43
2. Pressure Gauge
3. Flow Gauge

9. Continue to close the pressure valve on the
flowmeter. When the indication on the flow gauge
is zero or very nearly zero, read the indication on
the pressure gauge and write this indication on the
check sheet. This pressure is the pressure at which
the main relief valve is completely open.

Pressure Valve Figure 44
Flow Gauge
Pressure Gauge

Fa A R



11. Use the fitting kit shown in Figure 2 to connect
the valve to both drain plug holes. Make sure that
the valve is closed.

1. afve ,"ose Fig‘ure.

12. Stop the vacuum pump.

13. Connect the inlet hose for the portable filter to
the valve that is connected to the drain plug holes,

14. Remove the clamp and piece of rubber from
the oil filler opening.

15. See the fitting kit shown in Figure 2. Connect
the outlet hose for the portable fiiter to the long
tube in the fitting kit. Put the long tube in the hy-
draulic reservoir.

Figure 8
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16. Open the valve that is connected to the drain
plug holes.

1. Valve Open Figure 7

17. Put the switch for the portable filter in the On
position. Start and run the engine at half throttie.

18. Run the portable filter for 10 minutes. During
this 10 minute period, use the long tube on the
outlet hose to mix the cil in the hydraulic reservoir,

1. Long Tube Figure 8

18. Continue to run the portable filter.



5. Remove the O-ring from the body.

Figure 9

6. See Figure 10, Use a feeler gauge to measure
the ciearance between the gear teeth and the inlet
side of the gear pockets. If the clearance is more
than .008 inch (0.13 mm), the equipment pump

Figure 10

7. Remove the driven gear from the body.

Figure 11
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8. Remove the drive gear from the body.

Figure 12

9. Remove the wear plate, the pressure seal, and
the spacer from the body as an assembly.

Figure 13

1C. Remove the spacer, if equipped, from the wear
plate.

Figure 14
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OPERATION

Oil Flow, Lift Spool Actuated

See Figure 2. The lift spool is moved into the
equipment control valve. The following conditions
occur:

a. The cpen center passage is closed.

b. With the open center passage closed, oil from
the equipment pump flows to the A port of the lift_
spool. From the A port, oil tlows to the rod ends of
the lift cylinders, causing the loader frame to lower.

c. Atthe same time, the B port of the lift spool is
open to the return passage. Oil which is pushed
from the ¢clesed ends of the lift cylinders returns to
the hydraulic reservoir.

When the lift spool is returnad to the Neutral
position, oil is held between the equipment control
valve and the lift cylinders, preventing movement
of the loader frame.

To raise the loader frame, the lift spool is
moved out of the equipment control valve, and the
oil flow is the reverse of the description given
above.

Main Relief Valve

Themainrelief valve is at the inlet of the equip-
ment control valve. The passage in the poppet seat
connects the main reliet valve to the open center
passage.

When the cylinders are extended to the end of
their travel or are prevented from moving for any
reason when the spool is in a power position, the
main relief valve apens to protect the hydraulic
system from damage. When the main relief valve is
open, oil from the equipment pump flows to the
hydraulic reservoir.

1. SeeFigure 2. In this example the loader frame
is completely lowered, and the spool is held in the
power position.

2. With the open center passage closed and the
cylinders prevented from moving, pressure in the
open center passage increases immediately to the
setting of the main relief valve.

3. This pressure in the open center passage
pushes the poppet off the poppet seat.

4. Oil from the equipment pump then flows through
the return passage and back to the hydraulic
reservoir.

5. Themainrelief valve stays open until the spool
is returned to the Neutral position.
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Figure 2 - Qil Flow, Lift Spool Actuated



32. Put the body of the equipment control valve in
the vise so that the bore for the relief valve is up.

1. Bore for Relief Valve Figure 33

33. The poppet seat is installed with Loctite and
can be difficult to remove. Use an Allen wrench to
remove the poppet seat from the body.

Figure 34

INSPECTION

1. Discard all O-rings.
2. Clean all parts in cleaning solvent.
3. Check the spoocls and spool bores for damage

and wear. |If a spool has damage or wear, the com-
plete equipment control valve must be replaced.
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34. Remove and discard the O-ring from the relief
valve head.

Figure 35

35. It is not necessary to remove the adjusting
screw from the relief valve head unless there is an
indication of damage to either the adjusting screw
or the relief valve head.

36. If the machine has an auxiliary hydraulic sys-
tem, remove the power beyond connector from the
body. Remove and discard the O-rings from the
power beyond connector.

37. Do not remove the remainder of the fittings
from the body unless there is an indication that the
fittings or the O-rings are damaged.

4. Inspect the poppet and the poppet seat for
defects that can cause leakage. Repiace parts as
necessary.

5. Check all springs for distortion or other dam-
age. If it is possible, compare the spring tension of
the old springs with the spring tension of a new
spring. Replace any springs which have defects.
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Assembly

1. Install new spool seal in groove at eye end of
the spool. Lubricate spool and spool bore with
clean hydraulic oil.

2. Install spoc!, spring end first, in top of spool
bore. Push spool into valve until seal groove at
bottom of spool is exposed. Then instalf seal in
groove.

3. Push spool intc valve from spring end until
large 0O.D. is flush with valve body. Place inner
spring seat on spocl. Then instalf centering spring
and outer spring seat and secure in place with
screw. Make sure screw is tight.

4. Position spring cap on valve body and secure
in place with screws.

Installation

1. Place control valve on mounting bolts and se-
cure in place with lock washers and nuts.

2. Connect pedal linkage to valve spool.

3. Connect hoses to control valve. Refer to ex-
ploded view in Section 9001 for proper connec-
tions if hoses and connecting points were notiden-
tified as instructed.

4. Install floor plate. Fill hydraulic reservoir to the
proper level with oil specified in 3ection 1002,

5. Start engine and actuate auxiliary cylinder
through several cycles to bleed air from the sys-
tem. Stop engine and check for leaks. Check reser-
voir oil level and add oil as required.
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0-AING J—

D58574 TILT CYLINDER
D58638 GRAPPLE CYLINDER

D58575 AND D63235
LIFT CYLINDER

[_/ SPACER
N, }\// 741832

Figure 4 - D58575 and D63235 Lift Cylinder, D58574 Tilt Cylinder
and D58638 Grapple Cylinder
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1. Cfamp (Late Production) 2. Restrictor (Must Be Instalied Here)

Figure 14 - Bucket Cylinder Hydraulic Installation
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1. Tighten to a Torque of 53 - 60 3. Tightentoa Torque of 16 - 24
Pound-Feet (72 -81 Nm) Pound-Feet (22 - 33 N m)

2. Tighten to a Torque of 45 - 55 4. Tighten to a Torgue of 25 - 35
Pound-Feet (67 -75 N m) Pound-Feet (34 - 47 N m)

Figure 2 - ROPS and Seat tnstallation - Late Production
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