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Commutator Ring

1. Remove the commutator ring (1).

(1) Commutator Ring

B122P015
Commutator and Alignment Pins
1. Remove the commutator (1) from the rotor (2).
2. Pull out the five alignment pins (3).
{(When reassembling)
® Make sure the five alignment pins (3) are pressed below the
surface of the commutator (1).
® Place a few drops of oil into each recess in the commutator
(1).
(1) Commutator (3) Alignment Pins
B122P016 (2) Rotor
Drive Link Spacer and Rotor Set
1. Remove the drive link spacer (1).
2. Remove the rotor (2) and the stator (3) as a unit.
{(When reassembling)
& Apply small amount of clean grease to drive link spacer (1)
and insertit into the drive slotin the rotor (2).
M IMPORTANT
® Handle the rotor set carefully to avoid nicks and scratches.
B122P017 (1) DrivelLink Spacer (3) Stator
(2) Rotor
SERVICING
Port Cover
1. Inspect the port cover for port fitting sealing surface
scratches and thread damage.
2. if these conditions, replace the port cover assembly.
B122P018
Springs
1. Inspect the springs for bent or distorted coils.
2. If a spring is broken or deformed, all six springs in the unit
should be replaced.
B122P019

7-517
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B122P020

B122P021

B122P022

B122P023

B122P024

Port Manifold

1. Inspect the ground surface of the port manifold.
2. If the port manifold shows nicks or scoring or the edges are
not sharp, replace the steering controlier assembly.

Valve Plate

1. Inspect the slot edges and ground surface.
2_ If the valve plate shows nicks or scoring or the edges are not
sharp, replace the steering controller assembly.

Hex. Drive Assembly

1. The pin in the hex. drive assembly should not show wear and
must be firmly pressed in place.

2. The sides of the hex. and the slot should not have grooves or
scoring.

3. If the hex. drive assembly shows signs of this type of wear,
replace the steering controller assembly.

Isolation Manifold

1. Inspect the ground surface of the isolation manifold.
2. If the isolation manifold shows nicks or scoring or the edges
are not sharp, replace the steering controller assembly.

Drive Link

1. Inspect each end of the drive link.
2. If the drive link shows wear or scoring, replace the steering
controller assembly.
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Commutator Cover

1. Inspect the ground surfaces of the commutator cover.
2. If the commutator cover has nicks, burrs or scoring, replace

the steering controller assembly.

B122P025
Commutator Ring and Commutator
1. Inspect the ground surfaces of the commutator (1) and inside

surfaces of the commutator ring (2).
2. If either is worn or damaged, replace the steering controller

assembly.

(1) Commutator (2) Commutator Ring

B122P026

Drive Link Spacer

1. Inspect the drive link spacer.
2. If the drive link spacer is grooved or worn, replace the

steering controller assembly.

B122P027
Rotor Set
1. Measure the rotor lob tip to stator lob tip clearance, using

the appropriate feller gauge.
2. If the clearance exceeds the allowable limit, replace the

steering controller assembly.

Clearance between
rotor lop tip and stator Allowable limit 8883";"“
lob tip . in.

B122P028
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Drive Plate

1. The rotor side of the drive plate should shows the "normal”
spiral pattern due to rotor movement.

2. Inspect the thrust bearing side of the plate for brinelling
(dents) or spalling (flaking).

3. The flat sides of the input shaft engagement hole should not
be grooved or worn.

4. If any of these conditions are present, replace the steering
controller assembly.

brajadt

Rotor Side

B122P030

Bearing and Spacers

1. Inspect the thrust bearing for brinelling (dents) or spalling
{(flaking).

2. If either exists, or if one or more of the rolls are lost or
broken, replace the steering controller assembly.

3. If the seal spacer or bearing spacer are worn or broken,
replace the steering controller assembly.

B122P031

[4] STEERING CYLINDER AND PITMAN ARM
CHECKING

Steering Wheel Free Play

1. Start the engine, and set the engine speed atidling.

2. Rotate the steering wheel lightly by hand, and measure the
play.

3. If the play is not within factory specifications, check the
steering linkage.

Steering wheel free 20to 50 mm
play Factory spec. 0.79t0 1.97 in.

B161F103
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DISASSEMBLING AND ASSEMBLING
(1) Removing Steering Cylinder and Pitman Arm

Draining Coolant

A\ cauTion

® Never remove the radiator cap until coolant temperature is
well below its boiling point. Then loosen cap slightly to the
stop to relieve any excess pressure before removing cap
completely.

1. Stop the engine and let cool down.
2. Loosen the drain plug (1) to drain the coolant,
3. Remove the radiator cap to completely drain the coolant.
4. After all coolant is drained, retighten the drain plug (1).
7.04
BAOS | 74ausats.
With 6.2 Imp.qts
1 ROPS
, 3710 | 234
" Coolant Capacity (2310 7.9U.5.qgts.
6.6 Imp.qts
. 874
With L3710
- 9.2 US.gts.
CAB L4310 | 55 inp s

12190F00720 1
(1) DrainPlug

Preparation

. Remove the front mask and side cover both sides.

. Remove the front grilie (2) and side skirt (1) both sides.

. Remove the battery (3).

. Remove the bumper (4).

. Disconnect the air cleaner rubber hose (8) from the inlet
manifold.

6. Remove the bonnet (5), plate (6) and bonnet support (7).

N WwhN —

(1) Side Skirt (5) Bonnet

(2) FrontGrille (6) Plate

(3) Battery (7) BonnetSupport

(4) Bumper (8) AirCleaner Rubber Hose
Radiator

1. Disconnect the three radiator hoses from the radiator (1).

2. Remove the snap pins, and then loosen the radiator
mounting screws. (L3710-L4310)

3. Take out the radiator (1).

(1) Radiator

B161P112
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Removing Steering Cylinder

1. Disconnect the turning delivery hoses (1) and (2).

2. Remove the rod end shaft stopper (3), and then push out the
rod end shaft (4).

3. Remove the pitman arm cap (5).

4. Take out the steering cylinder (6).

{When reassembling)

® Apply grease to bushings.

¢ |n assembling the turning delivery hoses (1) and (2) to the
steering cylinder (6), connect the delivery hose with the
identification mark "A” (tape) to the port (port of @) in
front of the steering cylinder (6).

48.1t055.9N'-m
4.9105.7 kgfm
35.5t041.2 ft-lbs

Rod end shaft stopper
mounting screw

Pitman arm cap 48.1t055.9 N-m

Tightening torque

mounting reamer screws

49t05.7 kgf-m
35.5t0 41.2 ft-lbs

Turning delivery hose
retaining nut

24.5t029.4N-m
2.5t03.0 kgf-m

18.1to 21.7 ft-lbs

[A] Identification Mark (Tape)

(1) Right Turning Delivery Hose
{2) LeftTurning Delivery Haose
{3) Rod End Shaft Stopper

(4) Rod End Shaft
(5) Pitman Arm Cap
(6) Steering Cylinder

Tie-rods

1. Remove the tie-rods with the tie-rod end lifter.
In this case, take special care not to damage the tie-rod end
nut (slotted nut). (it is preferable to replace it with an
unrequired nut.)

{When reassembling)

49.0t0 68.6 N-m

2wD 50t07.0 kg;;m
i 36.2t0 50.6 ft-Ibs
Tightening torque Ilft—rod end
4WD 4.0to4.6 kgfm

28.91033 .3 ft-lbs

Bl IMPORTANT
® After tightening the tie-rod end nut to the specified torque,
install a cotter pin as shown in the figure left.

0301F219

Removing Pitman Arm

1. Remove the pitman arm shaft stopper (1).
2. Push out the pitman arm shaft (2), and then take out the
pitman arm (3).

(When reassembling)
o Apply grease to bushings and dust seals.

48.11055.9N-m
49t05.7 kgf-m
35.5t041.2 ft-lbs

Pitman arm shaft

Tightening torque stopper mounting screw

B161P117 B161P118

(1) Pitman Arm Shatt Stopper
(2) Pitman Arm Shaft
(3) Pitman Arm

(4) Washer (Upper}
(5) Washer (Lower)
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(2) Disassembling Steering Cylinder

Rod End

1. Secure the rod assembly with a vise.
2. Remove the rod end stopper screws.
3. Remove the rod end.

(When reassembling)
® Apply liquid lock (Three Bond 1372 or equivalent) to the rod
end screw and rod end stopper screws.

19610 294 N-m
Rod end 2010 30 kgf-m
145 t0 217 ft-lbs

B161P122

Tightening torque
123t014.2 N-m
Rod end stopper screws 1.25t0 1.45 kgf-m
9.0t0 10.5 ft-lbs

Cylinder Cover Assembly and Rod Assembly

1. Tap in the cylinder cover assembly (2) lightly to inside of
cylinder.

2, Use a pointed tool and remove the internal snap ring (9) by
raising it out of the groove of the cylinder tube (3).

3. Tap the rod assembly (1) lightly to remove the cylinder cover
assembly (2) from the cylinder tube (3).

4. Pull out the cylinder cover assembly (2) from the rod
assembly (1).

(When reassembling)

® Apply clean transmission fluid to the O-ring (5) and piston
gasket (4).

® Do not spin the rod assembly (1) while inserting.

® Apply grease to the rod gasket (7), dust seal (8) and O-ring
(6).

B161F110

B161P123 I
A2 i 5 :

B161F107

B161P124
(1) Rod Assembly (5) O-ring
(2) Cylinder Cover (6) O-ring
Assembly (7) Rod Gasket
(3) Cylinder Tube (8) Dust Seal
{4) Piston Gasket (9) InternalSnapRing
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SERVICING

B161P124

B161P125

B161P126

B161P128

Cylinder Tube, Rod Assembly and Cylinder Covers

1. Inspect the sliding surface of the cylinder tube, rod assembly

and cylinder covers.

2. If they shows nicks or scoring, they must be replaced.

Clearance between Rod and Cylinder Cover Bushing

1. Measure the rod O.D. with an outside micrometer.
2. Measure the cylinder cover bushing I.D. with an inside

micrometer, and calculate the clearance.

3. If the clearance exceeds the allowable limit, replace the
cylinder cover bushing.

Clearance between
rod and ¢ylinder cover

Factory spec.

0.020t00.134 mm
0.00079 10 0.00528 in.

bushing I.D.

bushing o 0.145 mm
Allowable limit 0.00571 in.
2494710 24.980 mm
Rod 0.D. Factory spec. 0.98216 10 0.98346 in.
Cylinder cover 25.00010 25.081 mm
Factory spec. 0.98425 t0 0.98744 in.

Cylinder Tube Wear

1. Measure the cylinder tube I.D. with a ¢ylinder gauge.
2. If the measurement exceeds the allowable limit, replace the

cylinder tube.

Cylinder tube I.D.

Factory spec.

55.000t0 55.074 mm
2.16535t02.16826 in.

Allowable limit

55.100 mm
2.16929in.

Clearance between Rod End Shaft and Rod End Bushing__

1. Measure the rod end shaft O.D. with an outside micrometer.

2. Measure the rod end bushing I.D. with an inside micrometer,
and calculate the clearance.

3. If the clearance exceeds the allowable limit, replace the rod

end bushing.

Clearance between
rod end shaft and rod
end bushing

Factory spec.

0.025t00.135 mm
0.00098 t0 0.00531 in.

Allowable limit

0.35mm
0.0138in.

Rod end shaft O.D.

Factory spec.

27.950t027.975mm
1.10039101.10138 in.

Rod end bushing I.D.

Factory spec.

28.000t0 28.085 mm
1.10236t0 1.10571in.
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Clearance between Cylinder Tube Pin and Pitman Arm Bushing

1. Measure the cylinder tube pin O.D. with an outside
micrometer.

2. Measure the pitman arm bushing 1.D. with an inside
micrometer, and calculate the clearance.

3. If the clearance exceeds the allowable limit, replace the
pitman arm bushing.

0.020t00.122 mm

Clearance between Factory spec. 0.00079 to 0.00480 in.
; cylinder tube pin and
B161P127 pitman arm bushing P 0.35mm
Allowable limit 0.0138in.

23.959t0 23.980 mm

Cylinder tube pin O.D. Factory spec. 0.94327 to 0.94409 in.

24 .000to 24.081 mm

Paman arm bushing Factory spec. 0.94488 0 0.94807 in

Clearance between Pitman Arm Shaft and Pitman Arm

Bushings

1. Measure the pitman arm shaft O.D. with an outside
micrometer.

2. Measure the pitman arm bushings I.D. with an inside
micrometer, and calculate the clearance.

3. If the clearance exceeds the allowable limit, replace the
pitman arm bushings.

0.025t00.135mm
Clearance between _ Factory spec. 0.00098 to 0.00531 in.
pitman arm shaft an
pitman arm bushings

B161P129

L 0.35mm
Allowable limit 0.0138in.

. 39.9501t039.975 mm
Pitman arm shaft O.D. Factory spec. 157283 to 1.57382 in.

40.000t0 40.085 mm

Pman arm bushings Factory spec. 1.57480to 157815 in.
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[4] HYDRAULIC PUMP

The three point system hydraulic pump pressure-
feds the oil drawn from the transmission case
through the oil filter to the contro! valve. The three
point system hydraulic pump is driven by the engine
fuel camshaft.

This hydraulic pump is pressure loading type gear
pump with high volumetric efficiency.

{Reference)
L3010 9.027 cc/rev.
Pump discharge per L3410 0.551 cu.in.frev.
revolution L3710 11.69 cclrev.
_ L4310 0.713 cu.in.frev.
B161P002 -
ame | Bten
L3410 . S.ga ‘/mI.n
Pump discharge at 5.81imp.gal/min
no pressure 29.5 2/ min
B 773 U.S.gal /min
6.49 Imp.gal/min
25.6 2/ min
::gg}g 6.76 U.S.gal/ min
Pump discharge at 5.631mp.gal/min
rated pressure 13710 8.6 2/ min
L3310 7.56 US.gal/ min
6.29Imp.gal/min
(1) Power Steering Hydraulic (7) SealRing
Pump (8) Internal SnapRing
(2) Three Point System (9) OilSeal
Hydraulic Pump (10) Pump Body
B161F047 (3) SealRing (11) Drive Gear
(4) Bushing (12) O-ring
(5) Driven Gear (13) O-ring

(6) Bushing

M Operation

The hydraulic pump has two meshing gears (2), (3)
whose teeth run close to the casing (1). One gearisa
drive gear which drives the driven gear. When the
drive gear is driven in the direction of the arrow by
the fuel camshaft, the gear traps oil between the
gear teeth and the casing. The higher the engine
speed, the more the pump discharges.

A Outlet B: Inlet
(1) Casing (3) Gear
(2) Gear

C021F003

8-M4
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The pressure loading system automatically
decreases the c¢learance between the gear and the
bushings. A small amount of pressurized oil is fed
behind the bushings, pressing them against the gears
and forming a tighter seal against leakage.
Therefore, leakage from the delivery side (high
pressure) to the inlet side (low pressure) does not
increase even if the pressure on the delivery side

increases.

A: Outlet B: Inlet

(1) Loading Pressure (3) Pressure Introducing Port
(2) Gear (4) Bushings

C021F004

[5] OIL FILTER

The oil filter is located at the pump suction line.

This oil filter is cartridge type, and located in the
right side of clutch housing case.

The filtration degree of this filter is is 560 or
BETA60=2.5(MIN). *

*

This is authorized by ISO/ 4572 Filter Element
Multi-Pass Test.
Ba=(The number of particles which are more
than a xm diameter before passing filter.) / (The
number of the same size of particles after passing
filter.)

(1) Hydraulic Oil Filter Cartridge

B161P155 §

8-M5
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[9] LINKAGE MECHANISM
(1) Position Control

® @

C140F057

®

(1) Position Control Lever
(2) Control Arm

(3) Spooi Drive Lever

{4) Spoolloint1

(5) SpoolHead

(6) Valve Body

(7) Feedback Lever Shaft
(8) Feedback Lever

(9) Feedback Rod

(10) LiftArm

)

Position control is a mechanism to raise or lower

the implement attached to the tractor in proportion

to the movement of the control lever.
B Lift

The implement can be positioned at any height by

moving the position control lever. Fine position

adjustment is also easy.

B161F054

B161F055

8-M10

. When the position control lever is moved to the

LIFT position, the control arm (2) rotates to the
arrow. Therefore, the spool drive lever (1) moves
around the fulcrum P and pull the spool (3)
opening the LIFT circuit.

. When the lift arm moves upward, the feedback

lever shaft (4) is rotated to the arrow, since the
feedback rod (5) is actuated. Therefore, the spool
drive lever (1) moves around the fulcrum Q and
pushes the spoo! (3).

3. The lift arm stops when the spool returns to the
neutral position.

(1) Spool Drive Lever {4) Feedback Lever Shaft

(2) Control Arm (5) Feedback Rod

(3) Spool
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M Down

1. When the position control lever is moved to the
DOWN position, the control arm (2) rotates to the
arrow. Therefore, the spool drive lever (1) moves
around the fulcrum P and pull the spool (3)
opening the DOWN circuit.

2. When the lift arm moves downward, the feedback
lever shaft (4) is rotated to the arrow, since the
feedback rod (5) is actuated. Therefore, the spool
drive fever (1) moves around the fulcrum Q and
pushes the spool (3).

3. The lift arm stops when the spool (3) returns to the
neutral position.

(1) Spool Drive Lever (4) Feedback Lever Shaft
(2) Control Arm (5) Feedback Rod

B161F056 (3 spool

B161F057

8-M11
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(2) Position Control with Draft Control

Draft control is a system which maintains a
constant traction load, and is suited for the work
which needs heavy traction load such as plowing.

The implement is automatically raised when its
traction load is increased, and lowers when the
traction load is decreased. By maintaining a constant
load level, it prevents the tractor from slipping and
being loaded excessibly. The setting traction load
can be adjusted by changing the position of the draft
control lever.

B Position Control Operation

The draft control system uses the same control
valve as the position control system. Therefore it is
possible to use the mixed control. The traction load
applied to the tractor is sensed and is fed back to the
control valve by means of the other linkage
mechanism.

B161F058

(1} Position Control Link
(2) Position Control Lever
(3) Arm2

(4) ReturnSpring

(5) Arm1

® Lift(—)

1. When the position control lever (2) is moved to the
LIFT side, the position control link (1) is also
rotated and pushes the arm 1 (5).

2. At the same time, the arm 2 (3) is moved, the
connected position control valve becomes the lift
circuit, and the lift arm goes up.

® Down (=)

1. When the position controf lever (2) is moved to the
DOWN side, the position control link (1) is also
rotated.

2. By this action, the arm 2 (3) and the arm 1 (5) are
returned by the return spring (4).

3. The position control valve becomes the down
circuit and the lift arm is lowered.

(Reference)
® For the feedback mechanism of the position
control, refer to (1) Position Control”.

8-M12



8 HYDRAULICSYSTEM

L3010-L3410-L3710-L4310 WSM, 12190

H Draft Control Operation

B161F058

(1) LiftArm

(2) Hydraulic Arm Shaft
(3) Feedback Rod Stay
(4) Feedback Rod

(5) DraftCam

(6) Draft Control Lever Shaft
(7) Position Control Link
(B) Position Control Lever
(9) Draft Control Lever
(10) Arm2

(11) ReturnSpring

(12) Arm1

(13) Draft Control Link 1
(14) Draft ControlLink 2
(15) Roller

(16) Draft Control Rod
(17) TopLink Holder

(18) Torsion Bar

(19) TopLink

When the draft control lever (9) is operated in the
draft control operating range, the draft control lever
shaft (6) is rotated, causing the draft cam (5) to move
toward the roller (15) installed on the draft control
link 2 (14).

(Reference)

e The sensitivity of the draft control can be adjusted
by changing the gap between the draft cam (5)
and the roller (15) by the draft control lever (9).

H Movement of the Link Under Increased Load (—)

1. When the traction load is increased, the torsion
bar (18) is twisted according to the load, the draft
control rod (16) and the draft cam (5) are pushed
to come into contact with the roller (15).

2. Using the A portion as the fulcrum, the draft
control link 2 (14) and the draft control link 1 (13)
move to push the arm 1 (12).

3. At the same time, the arm 2 (10) is moved, the
connected position control valve becomes the lift
circuit, and the lift arm (1) goes up.

M Movement of the Link Under decreased Load (=)

1. When the lift arm (1) goes up, the traction load is
decreased, and the draft control rod (16) is
returned.

2. At the same time, the arm 2 (10), arm 1 (12), and
draft control link 1 (13) are returned by the return
spring (11).

3. The position control valve becomes the down
circuit, and the lift arm (1) is lowered.

(Reference)

® The feedback rod (4) of the draft control is
provided to maintain the positional relation of the
draft cam (5) and the roller (15) to certain state
regardless of the height of the lift arm (1).

8-M13




L3010-L3410-L3710-L4310 WSM, 12190

8 HYDRAULICSYSTEM

(3) Mixed Control

CO045F126

(D) Shallow where Resistance
Qcceurs

{A) Position Controlled
(B) Draft Controlled
(C) Not Deep Even in Soft Soil

[10] HYDRAULIC POWER TAKE OFF

If necessary, hydraulic power for implements can
be taken out from front hydraulic block or using
auxiliary control valves and quick couplers.

e Hydraulic power for the front loader can be taken
out from front hydraulic biock.

e On L3010, L3410, L3710 and L4310 tractor's
auxiliary control valve assembly is an optional unit.
Quick couplers are included in the auxiliary control
valve assembly.

(1) Front Hydraulic Block

B161F059

[C] [D]

B161F060

Mixed control is a system combining position
control with draft control.

When traction load increases, the draft control
functions to raise the lift arms (implement). When
traction load decreases, the iift arms (implement)
lower 10 the height set by the position control lever.

With the position control only when traction load
increases, slippage or engine stop may occur unless
the implement s raise.

With the draft control only, plowing depth cannot
be kept constant if soil hardness changes greatly.

The mixed control serves to eliminate such
disadvantages.

M IMPORTANT

® When taking out hydraulic power, replenish
transmission oil in the quantity equal to the flow
rate required for the implement cylinder.

M NOTE

e Before attaching the implement, check the type
and contamination of oil in the implement
hydraulic circuit.

1. Remove the plugs from OUT port (2) and IN port
(1) of the front hydraulic block (4).

2. Install the hydraulic take off adaptors (screw size
PT 3/8”) to OUT port and IN port.

3. Connect the hydraulic hose to the adaptor (OUT
port side) and to the implement control valve IN
port.

4. Connect the other hydraulic hose to the adaptor
(IN port side) and to the implement control valve
TANK (RETURN) port.

5. Turn the slit on the spool (3) end to the arrow side
fully as shown in the figure.

B NOTE
e When implement is not attached, turn the slit on
the spool end to the horizontal position fully.

: Tolmplement Control Valve IN Port

: From Implement Control Valve TANK Port
¢ When implement is not attached position
: When implement is attached position

Onomd»

(3} Spool
(4) FrontHydraulicBlock

(1) INPortPlug
(2) OUTPortPlug

8-M14
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(2) Auxiliary Control Valve

i 2 3 f) 5 P
A ///;

P: PumpPort
C: OutPort
(To Position Control Valve)
T: Tank Port
: Implement Cylinder Ports

B161F061

O O~
[\

1) Spool
— ( poo

(2) Valve Body
(3) Spring

(4) Check Vaive
(5) Plug

(6) Return Spring
(7) Spring Cap
(8) O-ring

(9) Back-upRing

A double-acting type auxiliary control valve is
used, and the construction is shown in the figure
above.

When the spool (1) is at neutral position, the oil
flows in from the pump port to push up the check
valve (4), and flows out from the out port. the oil
coming from the out port flows into the position
control valve.

When the auxiliary control valve operating lever is

moved to the implement cylinder actuating position,
the spool (1) is moved and the oil from the pump
port flows into A or B, causing the implement
cylinder to operate.

The return oil from the implement cylinder flows
out of the tank port through A or B and returns to
the transmission case. The oil to the out port is
blocked and will not flow to the position control
valve.

8-M15
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TROUBLESHOOTING

Oil leaks from valves
Gear or bearing damaged in the
transmission case

Repair or replace
Replace

Symptom Probable Cause Solution Reference
Page
Implement Does e Control linkage improperly adjusted Adjust 8-59
Not Rise (Not Noise) | ® Control linkage improperly assembled or Repair or replace 8-512,518
damaged
® Position control valve malfunctioning Repair or replace 8-519
o Relief valve spring weaken or broken Replace 8-513
® Hydraulic piston O-ring, cylinder damaged Replace 8-517
(Noise) e Transmission fluid improper or insufficient Change or replenish | G-13
e Qil filter clogged Replace G-12
® Suction pipe loosen or broken Repair or replace -
® Relief valve setting pressure too low Adjust 8-513
e Relief valve spring weaken or damaged Replace 8-513
® Hydraulic pump malfunctioning Repair or replace 8-S6to0 S8
Implement Does ® Position control feedback rod improperly Adjust 8-59
Not Reach adjusted
Maximum Height ® Top link length improperly adjusted Adjust -
® Position control valve spool joint 1 Adjust 8-519
improperly adjusted
® Hydraulic arm shaft, hydraulicarm, lift arm Adjust 8-S17
improperly assembied
® Three point link improperly set Adjust -
Implement Does ® Position control valve malifunctioning
Not Lower e Spool damaged Replace 8-519
¢ Poppet 2, push rod improperly adjusted Adjust 8-519
e Draft control rod improperly adjusted Adjust 8-510
Implement Drops by | ® Hydraulic cylinder worn or damaged Replace 8-520
Weight ® Hydraulic piston O-ring worn or damaged Replace 8-517
® lowering speed adjusting valve damaged Replace 8-520
® Position control valve malfunctioning
e Poppet 1 seat surface damaged Replace 8-519
e Poppet 1seat plug O-ring damaged Replace 8-519
¢ Poppet 2 seat surface damaged Replace 8-519
e Poppet 2 seat plug O-ring damaged Replace 8-S19
implement Hunts ® Position control valve malfunctioning
{Moves Up and e Poppet 1 seat surface damaged Replace 8-S19
Down) e Poppet 1 seat piug O-ring damaged Replace 8-519
¢ Poppet 2 seat surface damaged Replace 8-519
e Poppet 2 seat plug O-ring damaged Replace 8-519
® Poppet 2, push rod improperly adjusted Adjust 8-519
Draft Control ® Draft control linkage improperly adjusted Adjust 8-510
Malfunctioning ® Torsion bar weaken or broken Replace -
Oi!l Temperature Relief valve operating Adjust 8-513
Increases Rapidly Hydraulic pump leak or damaged Repair or replace

8-55,57

8-51
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SERVICING SPECIFICATIONS
THREE POINT SYSTEM HYDRAULIC PUMP

Item

Factory Specification

Allowable Limit

Hydraulic Pump
Condition
® Engine Speed
[L3010-L3410] -
[L3710-L4310] -
® Rated Pressure -

Approx. 2700 rpm
Approx. 2600 rpm
16.2t0 17.2 MPa

165 to 175 kgf/cm2

Delivery at No
Pressure
(L3010 - L3410]

Above
26.4 £/ min
6.97 U.S.gal / min
5.81 Imp.gal / min

2347 to 2489 psi [L3710-L4310] Above -
® Oil Temperature - 40 to 60 °C 29.5 2/ min
104 to 140 °F 7.79 U.S.gal /min
6.49 Imp.gal / min
Delivery at Rated
Pressure
[L3010-L3410] Above
25.6 4/ min 23.04/ min
6.76 U.S.gal/min 6.08 U.S.gal/ min
5.63 Imp.gal / min 5.06 Imp.gal / min
[L3710-L4310] Above
28.6 £/ min 25.7 2/ min
7.56 U.S.gal / min 6.79 U .S.gal / min
6.29 Imp.gal / min 5.65 Imp.gal / min
Housing Depth of Scratch - 0.09 mm
0.0035in.
Bushing to Gear Shaft Clearance - 0.12mm
0.0043 in.
Bushing Length
[L3010-L3410] 22.99 t023.00 mm 22.80 mm
0.9051 10 0.9055 in. 0.8976 in.
[L3710-L4310] 20.49 to 20.50 mm 20.30 mm
0.8067 t0 0.8071in. 0.7992in.
RELIEF VALVE
Relief Valve Setting Pressure 16.2t0 17.2 MPa -
Condition 165 to 175 kgf/cm?
® Engine Speed -+ Maximum 2347 to 2489 psi
¢ Qil Temperature --- 40 to 60 °C
104 to 140 °F
CONTROL LINKAGE
Lift Arm Free Play 5to 10 mm -
{at Maximum 0.19t0 0.39in.

Raising Position)

8-52
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HYDRAULIC SYSTEM

HYDRAULIC CYLINDER

Item Factory Specification Allowable Limit
Cylinder Bore I.D. 90.000 t0 90.050 mm 90.150 mm
3.54330t03.54527in. 3.54921in.
Hydraulic Arm Shaft to Bushing Clearance
(Right) 0.1251t0 0.230 mm 0.50 mm
0.00492 to 0.00906 in. 0.0197in.
(Left) 0.125100.220 mm 0.50 mm
0.00492 10 0.00866 in. 0.0197in.
Hydraulic Arm shaft 0.D.
(Right) 44.920 t0 44.950 mm -
1.76850 t0 1.76968 in.
(Left) 39.9201t0 39.950 mm -
1.5716510 1.57283in.
Bushing I.D.
(Right) 45.075 10 45.150 mm -
1.77460 to 1.77756in.
(Left) 40.075 to 40.140 mm -
1.57775t0 1.58031in.
Tightening torques of screws and nuts on the table below are especially specified.
(For general use screws and nuts ; See page G-9)
Item N-m kgf-m ft-lbs
Delivery pipe joint bolt 49.0t0 58.8 5.0t06.0 36.2t043.4
(Three point system hydraulic pump to front
hydraulic block)
GST - independent PTO delivery pipe joint bolt 34.31t039.2 3.5t04.0 25310289
Power steering delivery hose joint bolt 49.0t0 58.8 5.0t06.0 36.2t043.4
Delivery pipe joint bolt 39.3t049.0 40t05.0 29.0t036.2
(Power steering hydraulic pump to regulator valve)
Regulator valve mounting screws 17.610 20.6 1.810 2.1 13.0t0 15.2
Hydraulic pump assembly mounting screw and nut 23.6t0274 24t02.8 17.4t0 20.2
Rear wheel mounting stud bolt 98.1t0 112.7 10.0to 11.5 72.3t083.1
Rear wheel mounting screws and nuts 197 to 226 201023 145 to 166
Control linkage assembly mounting screws 23.6t027.4 24t02.8 17.41020.2
Arm 2 lock nut 29.41039.2 3.0to4.0 21.7t0289
Relief valve plug 49.0t0 68.6 5.0t07.0 36.2t050.6
ROPS mounting screws
M12, grade 7 screw 77.5t090.2 7.9t09.2 57.1t066.5
M14, grade 9 screw 166.7 to 196.1 17.0t0 20.0 123 to 144
M16, grade 11 screw 260.9 10 304.0 266t031.0 192 to 224
9/16-18 UNF, grade 8 screw 149.1t0 179.5 15.2t0 18.3 110to 132
GST shift cable mounting screws 7.8108.8 0.8t00.9 5.8t06.5
Floor seat mounting bolts and nuts 197 t0 226 20t0 23 145 to 166
Hydraulic cylinder assembly mounting stud bolts 34.3t049.0 3.5t05.0 25.3t036.2
Hydraulic cylinder assembly mounting screws and 77.4t090.2 79t09.2 57.1t066.5
nuts
Position control valve mounting screws 23.6t027.4 241028 17.41020.2
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CHECKING, DISASSEMBLING AND SERVICING
[1] HYDRAULIC PUMP

CHECKING
(1) Pump Test Using Flow-meter

Preparation

1. Remove the side cover RH (1) and front mask (2).

2. Remove the front grille (3) and side skirt RH (4).

3. Remove the delivery pipe (5) between the three point system
hydraulic pump (6) and front hydraulic block (7).

(When reassembling)
® Install the copper washers (8) and O-ring (9) firmly.

490t0588N'm
Tightening torque Delivery pipe joint bolt 5.0t0 6.0 kgf-m

36.2to 43.4 ft-lbs

(1) Side CoverRH (6) Three Point System Hydraulic
(2) FrontMask Pump

(3) FrontGrille (7) FrontHydraulic Block

(4) Side SkirtRH (8) CopperWashers

(5) DeliveryPipe (9) O-ring

B161F094
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B P

Condition
® Engine speed
[L3010-L3410] ........ Approx. 2700 rpm
[L3710-14310] ........ Approx. 2600 rpm
® Rated pressure ........ 16.2t0 17.2 MPa
165 to 175 kgf/cm2
2347 to 2489 psi
¢ Oil temperature ...... 40to0 60 °C
104 to 140 °F

Hydraulic Flow Test

Bl IMPORTANT

® When using a flowmeter other than KUBOTA specified
flowmeter, be sure to use the instructions with that
flowmeter.

e Do not close the flowmeter loading valve completely, before
testing, because it has no relief valve,

1. Install the adaptor 61 with O-ring to the pump discharge

port.

2. Connect the hydraulic test hose to the adaptor 61 and

flowmeter inlet port.

3. Connect the other hydraulic test hose to the flowmeter
outlet port and to transmission fluid filling plug hole.

. Open the flowmeter loading valve completely. (Turn
counterclockwises.)

5. Start the engine and set the engine speed at 2000 to 2200
rpm.

. Slowly close the loading valve to generate pressure approx.
14.7 MPa (150 kgf/cm2, 2133 psi). Hold in this condition until
oil temperature reaches approx. 40 °C (104 °F).

. Open the loading valve completely.

. Set the engine speed. (Refer to Condition.)

. Read and note the pump delivery at no pressure.

. Slowly close the loading valve to increase pressure approx.
17.16 MPa (175 kgficm2, 2489 psi). As the load is increased,
engine speed drops, therefore, reset the engine speed.

11. Read and note the pump delivery at rated pressure.

12. Open the loading valve completely and stop the engine.

13. If the pump delivery does not reach the allowable limit,

check the pump suction line, oil filter or hydraulic pump.

f <Y

h

owmN

Above 26.44/min
1[3218 6.97 U.S.gal/min

Hydraulic pump 5.81 Imp.gal/min

delivery at no Ea;tcory
pressure pec. Above 29577 min
12310 779 U5 gal/ min
6.49 Imp.gal/min
Above 25.64/min
5218 6.76 U.S.gal/min
Factory 5.63 Imp.gal/min
spec. Above 28.6#/min
ba;;}g 7.56 U.S.gal/min

Hydraulic pump

delivery at rated
pressure L3010 23.02/min )

L3410 6.08 U.S.gal/min

5.06 Imp.gal /min

6.29 Imp_gal/min

Allowable
limit

257 8/ min
10| 679Us.gal/min
5.65 Imp.gal/min
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DISASSEMBLING AND ASSEMBLING

B IMPORTANT

® The hydraulic pump is precision machined and assembled : if disassembled once, it may be unable to
maintain its original performance. Therefore, when the hydraulic pump fails, replacement should be
carried out with the hydraulic pump assembled except when emergency repair is unavoidable.

® When repair is required, follow the disassembly and servicing procedures shown below with utmost care.

Be sure to test the hydraulic pump with a flowmeter before disassembling.

e After reassembly, be sure to perform break-in operation and ensure that there is nothing abnormal with
the hydraulic pump.

(1) Removing Hydraulic Pump Assembly

Preparation 1

1. Remove the side cover RH (1) and front mask (2).
2. Remove the front grille (3) and side skirt RH (4).

(1) Side CoverRH (3) FrontGrille
(2) FrontMask (4) SideSkirtRH

Preparation 2

1. Disconnect the GST-independent PTQO delivery pipe (5),
power steering delivery hose (4) and power steering return
hose (3) from the regulator valve (2).

2. Remove the delivery pipe (8).

3. Disconnect the delivery pipe (7) from the three point system
hydraulic pump (6).

4. Disconnect the suction rubber hose (1).

(When reassembling)

e Apply grease to the O-rings and take care not to damage
them.

® |nstall the copper washers (9) firmly.

34.31t039.2N'm

GST - independent PTO
. pente 3.5t04.0kgf-m
delivery pipe joint bolt 25 310 28.9 ft-Ibs
: : 49.0t0 58.8 N-m
Tightening torque ﬁg‘:éeg?ﬁ?c%%?tg delivery 5.0t0 6.0 kgf-m
) 36.2t043.4 ft-Ibs
Igellévery pipe (8) joint 2?0?;0%?'(%2':1
o 29.0t0 36.2 ft-Ibs
(1) Suction Rubber Hose (6) Three Point System Hydraulic
(2) Regulator Valve Pump
(3) Power Steering Return Hose (7) Delivery Pipe
B161F095 (4) Power Steering Delivery Hose (8) Delivery Pipe
(5) GST-Independent PTO Delivery (9) Copper Washers
Pipe (10) Power Steering Hydraulic Pump

8-56
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Regulator Valve

1. Loosen and remove the regulator valve mounting screws.

2. Take out the regulator valve (1) from the power steering
hydraulic pump (2).

(When reassembling)
® Apply grease to the O-ring and take care not to damage it.

Regulator valve } _73%%_210[(%':;;“

Tightening torque mounting screws 13.0t0 15.3 ft-Ibs

(1) Regulator Valve (2) Power Steering Hydraulic Pump

Removing Hydraulic Pump Assembly

1. Loosen and remove the hydraulic pump assembly mounting
screw and nut.
2. Take outthe hydraulic pump assembly.

(When reassembling)
® Apply grease to the O-ring and take care not to damage it.

Hydraulic pump 23.6t027.4N'm
Tightening torque assembly mounting 2.4t02.8 kgf-m
screw and nut 17.410 20.2 ft-1bs

(2) Disassembling Three Point System Hydraulic Pump

Separating Power Steering Hydraulic Pump

1. Remove the pump cover mounting four screws.
2. Separate the power steering hydraulic pump (2) from the
three point system hydraulic pump (4).

(When reassembling)
® Take care not to damage the O-rings.

(1) Pump Cover (3) Coupling
(2) Power Steering HydraulicPump (4) Three Point System Hydraulic Pump

B161P005
Disassembling Three Point System Hydraulic Pump

1. Remove the O-ring (5) and seal ring (1).

2. Remove the bushings (2), (4) as a unit.

3. Take out the drive gear (7) and driven gear (3).

4. Take out the bushings (2), (4) in back of pump housing (6) as
a unit.

(When reassembling)

® |Install the driven gear (3), noting its original direction.

® When installing the bushings (2), (4), be sure to reassemble
them to the each original position.

® Take care not to damage the seal rings and O-rings.

® After reassembling the hydraulic pump assembly, mount an
arm approx. 100 mm (3.39 in.) long to the drive gear to check
for smooth rotation.

[A] Inlet [B] Outlet

(1) SealRing {5) O-ring

(2) Bushing {6) Pump Housing
(3) Driven Gear (7) Drive Gear
(4) Bushing

B161F096 B

8-57



8 HYDRAULICSYSTEM

L3010-L3410-L3710-L4310 WSM, 12190

SERVICING

C120F153

C045P249

C021P0O15

Hydraulic Pump Running-In

After reassembly, perform break-in operation in the
following manner, and check the pump for abnormality before
use. If the pump temperature should rise noticeably during
running-in, recheck should be performed.

1. Install the hydraulic pump to the tractor, and mount the
suction pipe and delivery pipe securely.

2. Set the engine speed at 1300 to 1500 rpm, and operate the
hydraulic pump at no load for about 10 minutes.

3. Set the engine speed at 2000 to 2200 rpm, and with the
hydraulic pump applied with 2.94 MPa (30 kgf/cm2, 427 psi)
to 4,90 MPa (50 kgf/cm2, 711 psi) pressure, operate it for
approx. 15 minutes.

4. With the engine set to maximum speed, then actuate the
relief valve five times for 25 seconds {(one time 5 seconds).

Housing Bore (Depth of Scratch)

1. Check for the scratch on the interior surface of the housing
caused by the gear.

2. If the scratch reaches more than half the area of the interior
surface of the housing, replace at pump assembly.

3. Measure the housing I.D. where the interior surface is not
scratched, and measure the housing 1.D. where the interior
surface is scratched.

4_If the values obtained in the two determinations differ by
more than the allowable limit, replace the hydraulic pump as
a unit.

Depth of scratch Allowable limit 8833”%:':,

(Reference)
¢ Use a cylinder gauge to measure the housing I.D.

Clearance between Bushing and Gear Shaft

1. Measure the gear shaft O.D. with an outside micrometer.

2. Measure the bushing 1.D. with an inside micrometer, and
calculate the clearance.

3. If the clearance exceeds the allowable limit, replace the gear
shaft and the bushings as a unit.

0.12mm

Clearance between .
Allowable iimit 0.0043 in.

bushing and gear shaft

Bushing Length

1. Measure the bushing length with an outside micrometer.

2. If the length is less than the allowable limit, replace the
bushings and gears as a unit.

L3010 22.99t023.00 mm
L3410 0.9051t0 0.9055 in.

Factory
spec. L3710 | 20.49t020.50 mm
L4310 0.8067 10 0.8071 in.
Bushing length
L3010 22.80 mm
Allowable | L3410 0.8976in.

limit 13710 | 20.30mm
(4310 | 0.7392in.
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[2] POSITION CONTROL AND DRAFT CONTROL LINKAGE

CHECKING AND ADJUSTING

Adjusting Position Control Feedback Rod

\l

A
%

!
2

TR

v
o
T FTEn

B161F096

1.
2. Set the draft control lever (2) to the OFF position. (if

10.

11.
12.

Set the position control lever (1) to the [owest position.

equipped.)

. Start the engine, and after warming-up, set the engine

speed at the idling.

Move the position control lever (1) to the uppermost
position. [Contact to the position control lever stopper (3).]
Turn the adjusting nut (4) and lock nut (5) together to
counterclockwise until the relief valve begins to be
operated.

From the relief valve operating position of nuts (4) and (5),
turn back the adjusting nut (4) and lock nut (5) together to
clockwise by 2 turn.

Tighten the lock nut (5).

Set the engine speed at the maximum.

Move the position control lever (1) to the lowest position
and uppermost position (3 to 5 times) to check the relief
valve does not operate.

Set the position control lever (1) to the uppermost position,
then move the lift arm to the upper end by hand and
measure the free play.

Stop the engine.

If the measurement is not within the factory specifications,
adjusting position control feedback rod again.

Lift arm free play at
° L 5t0 10 mm
maximum raising Factory spec. .
pOSitiOﬂ 0.191t00.39in.
[a] Lift Arm Free Play
(1) Position Control Lever (4) Adjusting Nut

(2) Draft Control Lever (f Equipped) (5) Lock Nut
(3) Position Control Lever Stopper
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Adjusting Draft Control Rod (If Equipped)

1. Setthe draft control lever (1) to the OFF position.

2. Adjust the position control feedback rod. (Refer to
”Adjusting Position Control Feedback Rod” )

3. Start the engine.

4. Move the position control lever and adjust so that the lower
link is level.

5. Set the rear side (A) of the draft control lever (1) to the scale
1 of the lever guide. (Refer to the figure left.)

6. Setthe engine speed at the maximum.

7. Attach the test bar (3) (see page G-34) to the top link bracket
(2).

8. Pull the test bar (3) upward and adjust the draft control rod
(6) so that the lower link is raised when the top link bracket
(2) and the top link bracket holder (5) come in contact.
(Confirm that the lower link is lowered when the test bar (3)
is pushed downward.)

9. Confirm that the draft control will not operate (float) when
the draft control lever (1) is set to OFF position (B).

' 10. After adjustment, tighten the lock nut firmly.

B161F097

(1) Draft Control
Lever

(2) ToplLink Bracket

(3) TestBar

(4) Weight

(5) Top Link Bracket
Holder

(6) Draft Control Rod

DISASSEMBLING AND ASSEMBLING

# ¢ Rear Wheel

1. Place a jack under the brake case.

2. Loosen and remove the rear wheel mounting screws and
nuts.

3. Take out the rear wheel RH.

(When reassembling)

! 19710 226 N-m
Tightening torque ?Ci:;vvzzﬁzlm?:"t'"g 2010 23 kgf'-m
g’ 145 10 166 ft-lbs
B161P149

T ‘ 4 Fender and Seat Under Cover

1. Disconnect the wire leads for hazard light and tail light.
2. Loosen and remove the fender mounting screws and nut.
3. Take out the fender RH (1).

4. Remove the seat under cover (2).

(1) Fender RH (2) SeatUnder Cover

B161P150
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Removing Position and Draft Control Linkage

1. Disconnect the differential lock rod (1) from differential lock
pedal.

. Disconnect the draft control rod (4) from the top link bracket
(5).

. Remove the position control lever (2) and draft control lever
(3).

. Disconnect the draft control feedback rod (6) from the draft
control link 2 (7).

. Remove the control rod (8) and return spring (9).

. Remove the position and draft control linkage assembly
mounting screws, and then take out the position and dratt
control linkage assembly (10).

7. Remove the draft control feedback rod stay stopper (11) and

draft control feedback rod stay (12).

& W N

ayan

{When reassembling)

® Assemble so that the punch mark of the feedback rod stay
(12) is set to the punch mark of the hydraulic arm shaft (13).

® Securely fit the rod stay stopper (11) into the groove of the
hydraulic arm shaft (13).

e After reassembling, be sure to adjust the position control
feedback rod and draft control rod (if equipped).
(Refer to CHECKING AND ADJUSTING.)

Control linkage 23.6t027.4N'm
Tightening torque assembly mounting 2.4t0 2.8 kgf-m
screws 17.4t0 20.2 ft-lbs

[A] Punched Marks

(1) Differential Lock Rod (7) Draft Control Link 2

(2) Position Controi (8) Control Rod

Lever (9) Return Spring
(3) Draft Control Lever (10) Linkage Assembly
(4) Draft Control Rod (11) Stopper
(5) Top Link Bracket (12) Feedback Rod Stay
(6) Draft Control (13) Hydraulic Arm Shaft

Feedback Rod

B161F058
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Disassembling Position and Draft Control Linkage

@]

e

.
e

&~

B161F098

link 1(11) and disc springs (17).

1
(2)
(3)
4

(s
(6)

)

8

9)
(10)
an
(12)
(13)
(14)
(15)
(16)
(17)
(18)

Feedback Rod Stay
Feedback Rod
Draft Cam

Draft Control Lever
Shaft

Position Control
Link

Position Control
Lever

Draft Control Lever
Arm 2

Return Spring

Arm 1

Draft Control Link 1
Draft Control Link 2
Roller

Bushings

Spring Pins

Spring Pins

Disc Springs

Lock Nut

B161F058

A B Itis possible to disassemble as shown in the figure above.

1 iy (szsgl;e;sr:r;b'lc??cz\e bushings (14), roller (13), draft control
TR e

e Tap in the spring pins (15), (16) so that their split portion as
shown in the figure left.

® Tighten the lock nut (18) to the arm 2 (8) side.

Tightening torque

Arm 2 lock nut

29.4t039.2N-m
3.0t04.0 kgf-m
21.7 to 28.9 ft-lbs

[A] Hydraulic Cylinder Block Side
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[3] RELIEF VALVE
CHECKING AND ADJUSTING

Relief Valve Setting Pressure Test Using Pressure Tester

1. Rermnove the seat under cover.

2. Remove the plug (screw head size : 17 mm) from front of
hydraulic cylinder block.

3. Install the adaptor 58 (screw size : PT 1/4). Then connect the
cable and pressure gauge to adaptor 58.

4. Remove the position control lever stopper.

5. Start the engine and set at maximum speed.

6. Move the position control lever all way up to operate the
relief valve and read the gauge.

7. If the pressure is not within the factory specifications,
remove the plug (1) of front hydraulic block (4) and adjust
with the adjusting shims (3).

—— 8. After the relief valve setting pressure test, reset the position

control lever stopper firmly.

Relief valve setting Factory spec. } giszt?11775'2kng/Pcam2
pressure 2347 to 2489 psi
Condition
® Enginespeed ................ Maximum
® Oil temperature ............ 40t0 60°C
104 to 140 °F

(Reference)

® Thickness of shims (3) : 0.1 mm (0.003%in.)
0.2mm (0.0078in.)
0.4mm (0.0157in.)

® Pressure change per

B161FO51 0.1 mm (0.0039 in.) shim : Approx. 264.8 kPa
(1) Plug (3) Adjusting Shim 2.7 kgffcm2
(2) Washer (4) Front Hydraulic Block 38.4 psi
DISASSEMBLING AND ASSEMBLING
Relief Valve
1. Remove the plug (1), and draw out the spring (5) and the
poppet (6).

2. Take out the valve seat (7).

(When reassembling)
® Take care not to damage the O-ring.

49.0t0 68.6 N-m
Tightening torque Relief valve piug 5.0t0 7.0 kgf-m
36.2 10 50.6 ft-ibs

Bl IMPORTANT
¢ After disassembling and assembling the relief valve, be sure
to adjust the relief valve setting pressure.

B161F099

(1) Plug (5) Spring

{2) O-ring (6) Poppet

(3) Washer (7) Valve Seat

(4) Adjusting Shims (8) Front Hydraulic Block
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[4] HYDRAULIC CYLINDER AND POSITION CONTROL VALVE

DISASSEMBLING AND ASSEMBLING
(1) Removing Hydraulic Cylinder Assembly

Hl NOTE
o If the tractors are cabin specifications, refer to section 10 CABIN [1] SEPARATING CABIN FROM TRACTOR
BODY. (See page 10-520.)

ROPS and Rear Wheels

1. Remove the ROPS.

2. Place a jack under the brake case.

3. Loosen and remove the rear wheel mounting screws and
nuts.

4. Take out the rear wheel.

5. The other side is same as above.

(When reassembling)

] o] 77.5t090.2 N-m
B161P149 b Yezdi2de | 79%09.2 kgfm
57.1t0 66.5 ft-lbs
166.7 10 196.1 N-m
W14 grade | 17.0t020.0 kgfm
ROPS screws 123 to 144 #t-Tbs
mounting
SCrews 260.9t0304.0N'-m
M16.grade | 26.6t031.0 kgf-m
192 to 224 ft-Ibs
Tightening torque
9/16-18 149.110 179.5 N-m
UNF, grade 15.2to 18.3 kgf-m
8 screws 110 to 132 ft-lbs
Rear wheel mounting ?ga Eg 1 12571(3an
stud bolts 72.3t083.1 ft-lbs
Rear wheel mounting ;gigggzkﬁ anT
screws and nuts 145 o 1669ft—lbs

Preparation 1

1. Remove the seat.

2. Loosen and remove the main gear shift (GST shift) lever grip
(1).

. Take out the Hi-Lo shift lever grip (2).

. Take out the creep speed shift lever grip (3). (if equipped.)

. Remove the shift lever guide (4).

. Remove the GST shift cable (5) . (GST type only.)

. Disconnect the jumper leads for hazard light and tail light.

Nooobhkw

(When reassembling)

® Apply liquid gasket (Three Bond 1208D or equivalent) to the
joint face between rotary valve cover and GST shift cable (5).

® GST shift lever to neutral position, then align the punched
marks (A) of the rotary valve case and rotary valve shaft
when install the GST shift cable (5). (GST type only.)

) 7.8t08.8N-m
. : GST shift cable
Tightening torque mounting screws gg :Eg gg I;tg_rbr:

[A] Punched Marks

(1) Main Gear Shift (GST Shift) Lever Grip (4) ShiftLever Guide
(2) Hi-Lo Shift Lever Grip (5) GSTShift Cable (GST Type Only)
(3) Creep Speed Shift Lever Grip (if Equipped)
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B161P053

Preparation 2

PN =

v

®© N

10.

Take out the position control lever grip (2).

Take out the draft control lever grip (1). (If equipped.)

Take out the auxiliary control lever grips (3). (If equipped.)
Disconnect the PTO shift cable (4) from the PTO shift lever
(6).

Disconnect the PTO limit switch (5) leads.

Take out the lowering speed adjusting knob (8), and then
remove the seat under cover (7).

Remove the mid PTO shift lever (10). (Mid PTO type only.)
Loosen and remove the front wheel drive shift lever grip (9).
(4WD type only.)

Disconnect the jumper leads for hazard light and tail light.
Remove the quick coupler assembly (11). (If equipped.)

(When reassembling)

¢ Check and adjust the PTO shift cable. (See page 10-528.)
(1) DraftControl Lever Grip (7) Seat Under Cover
(If Equipped) (8) Lowering Speed Adjusting Knob
(2) Position Control Lever Grip (9) FrontWheel Drive Shift Lever
(3) Auxiliary Control Lever Grips Grip (AWD Type Only)
(1f Equipped) (10) Mid PTO Shift Lever
(4) PTO Shift Cable (Mid PTO Type Only)
(5) PTO Limit Switch (11) Quick Coupler Assembly
(6) PTOShift Lever (If Equipped)

Fender and Floor Seat

. Loosen and remove the fenders and floor seat mounting

screws to the platform (3).

. Loosen and remove the floor seat mounting two bolts and

nuts.

. Support the floor seat with nylon lift strap and hoist.
. Remove the fenders (1) and floor seat (2) as a unit.

(When reassembling)

197t0 226 N'm
2010 23 kgf-m
145 to 166 ft-lbs

Floor seat mounting

Tightening torque bolts and nuts

(1) Fenders (3) Platform
(2) FloorSeat
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B161P0O55

B161P0OS7

B161F100

Auxiliary Control Valves (If Equipped)

1. Disconnect the draft control feedback rod. (If equipped.)

2. Loosen and remove the hydraulic pipe mounting three
screws.

3. Loosen and remove the auxiliary control valves mounting
two screws from floor seat support RH.

4. Take out the auxiliary control valves (2), hydraulic pipe (1)
and quick couplers as a unit.

(When reassembling)
® Take care not to damage the O-rings.

(1) Hydraulic Pipe (2) Auxiliary Control Valves

Hydraulic Cylinder Assembly

1. Disconnect the draft control rod from the top link bracket.
(If equipped.)

2. Disconnect the lift rods from lift arms.

3. Remove the delivery pipe (from front hydraulic block to
hydraulic cylinder assembly).

4. Loosen and remove the hydraulic cylinder assembly
mounting screws and nuts.

5. Support the hydraulic cylinder assembly with nylon lift strap
and hoist, and then take out it.

(When reassembling)

® Apply liquid gasket (Three Bond 1208D or equivalent) to
joint face of the hydraulic cylinder assembly and transmission
case after eliminate the water, oil and stuck liquid gasket.

® When replacing the hydraulic cylinder assembly mounting
stud bolts, apply liquid lock (Three Bond 1372 or equivalent)
to "A" portion of the stud bolt.

Hydraulic cylinder 343t049.0N'-m

assembly mounting stud 351t05.0kgf-m

bolts 25.31036.2 ft-lbs
Tightening torque

Hydraulic cylinder 77.4t090.2 N'm

assembly mounting 7.9t09.2kgfm

screws and nuts 57.1t0 66.5 ft-Ibs

W NOTE

® Reassemble the hydraulic cylinder assembly to the tractor,
be sure to adjust the position control feedback rod and draft
control rod (If equipped). {See page 8-59, §10.)
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(2) Disassembling Hydraulic Cylinder Assembly
g, Hydraulic Rod and Hydraulic Piston

1. Tap out the spring pin.

2. Remove the hydraulic rod.

3. Remove the plug (screw head size : 17 mm) from front of
hydraulic cylinder.

4. Inject the compressed air through the plug hole, and take
out the hydraulic piston.

A\ caumion

¢ Do not put your hand into the hydraulic cylinder block
because the hydraulic piston jumps out with a strong force,
which is dangerous.

B161P060

(When reassembling)

® Install the piston, noting O-ring (2) and back-up ring (3). (See
figure.)

® Apply transmission fluid to the cylinder, and then install the
piston,

® Apply grease to the piston bottom contacts with hydraulic
rod.

:&G'J
: (1) Piston (3) Back-upRing
B161P061 (2) O-ring

C143F051

Lift Arm, Hydraulic Arm and Hydraulic Arm Shaft

. Disconnect the feedback rod from feedback lever.

. Remove the lift arm setting screws.

. Remove the lift arm LH (4).

. Draw out the hydraulic arm shaft (5) and lift arm RH (6) as a
unit.

5. Take out the hydraulic arm (1).

6. Remove the collar (3) and O-ring (2).

BPWN 2

(When reassembling)

B161P062 ® Align the alignment marks (7) of the hydraulic arm (1) and
hydraulic arm shaft (5).

® Align the alignment marks (8) of the lift arms (6), (4) and
hydraulic arm shaft (5).

® Apply grease to the right and left bushings of hydraulic
cylinder block and O-rings (2).

® Take care not to damage the O-rings (2).

(1) Hydraulic Arm (6) Lift Arm RH

(2) O-rings (7) Alignment Mark

(3) Collars (Hydraulic Arm Shaft and Hydraulic Arm)
(4) LiftArmLH (8) AlignmentMark

(5) Hydraulic Arm Shaft (Hydraulic Arm Shaft and Lift Arm)

B161P063
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VD w ®E ® Bushings
1. Remove the bushings (3) and (4).
(When reassembling)
® When press-fitting new bushings (3), (4) with a press-fitting
tool (see page G-34) observe the dimensions described in the
figure.
e Apply transmission fluid to the hydraulic cylinder boss and
T T bushing.
® Press-fit the bushing so that each seam face upward.
cosor290 A B YT
. U1to Umm
(1) Collar (Left) (8) Bushing (Right) bress fitiocation | Factory |eroe | 07910083 in.
(2) O-ring (5) O-ring of bushings spec. L 18.0t0 19.0 mm
(3) Bushing (Left) (6) Collar (Right) B(Rightside) | 45515075 in.

* Flush the end of collar with the end of
hydraulic cylinder body.

Position Control Valve

1. Loosen and remove the position control valve mounting
screws.
2. Take out the position control valve (1).

(When reassembling)
® Take care not to damage the O-rings.

" 23.6t027.4N-m
Position control valve 2410 2.8 kgf-m

Tightening torque mounting screws 17 4%0 20,3 felbs

B161P064

(1) Position Control Valve
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Disassembling Position Control Valve

a8
0365F048
(1) SpoolJoint 2 (8) Plate 2 (14) Poppet1 (20} Spring
(2) SpoolJoint 1 (9) Poppet?2 (15) Plug1 (21) Poppet3
(3) Lock Nut (10) Spring 2 (16) Screw (22) Unload Poppet
(4) SetScrew (11) O-ring (17) Spring Holder (23) Spring
(5) Plate1 (12) Back-upRing (18) Nut1 (24) Unload Plug
(6) Push Rod (13) Spring (19) Nut2 (25) Spool
(7) Plug2

M I1tis possible to disassemble as shown in the figure above.

Hl IMPORTANT

e Set screw (4) and spool joint 1 (2) are adjusted to very close
/N accuracy. Do not disassemble them or cause them to be out
of order unless necessary.

D If disassembled due to unavoidable reasons, be sure to
make the following adjustments before assembling.

—

B Dimensions for assembling spool joint 1 (2)

1. Turn and adjust the spool joint 1 (2) so that the dimension (A)
between the spool joint 2 (1) and the plate 1 (5) is 47.5 mm
(1.87in.).

2. After the adjustment, be sure to adjust the position control
feedback rod.

M Dimensions for assembling set screw (4)

1. Set the dimension (B) between the plate 1 (5) and the valve
body to 16.0 mm (0.63in.).

2. Turn and adjust the set screw (4) so that the clearance (C)
between the set screw (4) and the push rod (6) is 0.1 to 0.2
mm (0.0039 to 0.0073 in.).

—=i] [

A

C111F014
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Lowering Speed Adjusting Valve

1. Remove the lowering speed adjusting valve assembly from
hydraulic cylinder block.

2. Remove the internal snap ring (4), and remove the hydraulic
adjusting shaft (6).

3. Remove the internal snap ring (11), and draw out the spring
(9) and adjusting collar (8).

{(When reassembling)
® |nstall the hydraulic adjusting shaft (6) to valve body (7),
noting O-rings (12).

B161F118 (1) Grip (7) valve Body
(2) Extension Shaft (8) Adjusting Collar
(3) CotterPin (9) Spring
(4) Internal Snap Ring (10) Washer
(5) Washer (11) InternalSnapRing
(6) Hydraulic Adjusting Shaft (12) O-rings
SERVICING

Hydraulic Cylinder Bore

1. Check the cylinder internal surface for scoring or damage.

2. Measure the cylinder |.D. with a ¢cylinder gauge.

3. If the measurement exceeds the allowable limit, replace the
hydraulic cylinder block.

90.000 t0 90.050 mm
Factory spec. 3.54330t0 3.54527 in.
Cylinder {.D.
L 90.150 mm
Allowable limit 354921in.

C060P238

Clearance between Hydraulic Arm Shaft and Bushing

1. Measure the hydraulic arm shaft O.D. with an outside
micrometer.

2. Measure the bushing [.D. with an inside micrometer, and
calculate the clearance.

3. If the clearance exceeds the allowable limit, replace the

bushing.
Factory 0.125t00.230 mm
spec. 0.00492 10 0.00906 in.
Right " -
Clearance Allowable 0.50 mm
C060P239 between limit 0.0197in.
hydraulicarm
shaft and Factory 0.125t00.220 mm
bushing Left spec. 0.00492 t0 0.00866 in.
e
Allowable 0.50 mm
limit 0.0197in.
iah Factory 44.920 to 44.950 mm
Hydraulicarm Right spec. 1.76850 to 1.76968 in.
shaft
0.D. £t Factory 39.920t039.950 mm
Le spec. 1.57165t0 1.57283 in.
Righ Factory 45.0751t0 45.150 mm
Bushing I.D. ight spec. 1.77460t0 1.77756 in.
(after press
fitted) Left Factory 40.075t0 40.140 mm
€ spec. 1.57775t0 1.58031in.

8-520



MECHANISM

[1]
[2]
(3]

(4]

[5]

(6l

(71

(8]

CONTENTS
WIRING DIAGRAM ..ottt ittt e e e e ee e e e ananeaes 9-M1
ELECTRICAL CIRCUIT ......oooiiiiieceee ettt e e e v e eeeeee e e s e eeeea e 9-M2
STARTING SYSTEM . ... e e nanen 9-M3
(1) STArter MOTOF .....ovvvveiei e s e e e e e e e e e e e e e e eememenns 9-M4
(1T ROIGI CIULCRN .o e s e v e e ea e e e e e ae s 9-M4
(1)-2 Magnet SWitch ... 9-M5
(1)-3 Operation of Starter MOtOr.......cccveiviveer i 9-M5
(2) GIOW CONPOl SYSTEIM .ot e e e e e e e eaneeseeenes 9-Mé6
ENGINE KEY SWITCH SHUT-OFF SYSTEM .......ooomimieiiieeeeeeeeeeeeeeeeeeeeeaea, 9-M10
(1) Operation of TiMer Relay ...t 9-M11
(2) Fuel Cut Off Solenoid ... e e e e e e e e 9-M12
CHARGING SYSTEM ... e 9-M12
(1) AEINATON ...t e e e e e e e e e s e e s e memnnes 9-M13
(2) ICREQUIALON ...ttt e e v e e e e e e e e ananees 9-M13
(3) Operation of Charging SYstem .....ccceevieiiiniie e 9-M14
LIGHTING SYSTEM ...ttt e e e ee s s e s e e e e e e e s e e e e e e e e ean 9-M15
(1) HEAd Light ...t e e e e e e enees 9-M16
(2) Hazard Light ... ...t e e s e e e s e r e s e s e e renenanan 9-M16
EASY CHECKER ......... oo eeren e e e e e e aneraraeseeeaaens 9-M18
(1) INdiCation HEIMS .o e e e e e eaanene 9-M18
(2) ENgGine Ol Pressure ALAIM ..o ..ot e e e e 9-M18
(3) AirCleaner Clogged Lamp .....coooeeieeeiieee e 9-M19
GAUGES ... et e et e et e e et e e e reaenananns 9-M20
(1) S ONSOT ettt e e e ee e e eaneaee s e e e e 9-M20

(2) GAUGE ...ttt ene et e 9-M21































L3010:L3410-L3710-L4310 WSM, 12190

9 ELECTRICALSYSTEM

[3] STARTING SYSTEM

m
(2)
(3
1G]

Battery

Slow Blow Fuse

Main Switch

Shuttle Limit Switch or HST

Switch

PTO Limit Switch
Starter Motor

(5
(6)

AC

ST 7

OFF

Glow Relay

(8) Glow Plug

ON

(9) Glow Controller

h b b bt
®

ST

(10) Water Temperature Sensor

(for Preheating System)
Fuse

(1)

(12)
(13)
(14)

Timer Relay
Key Stop Solenoid
Starter Relay

©)

=
A

|
I

12190F90030

When the main switch (3) is turned to the ON
position, the terminal B is connected to the terminal
AC then magnetizes the coil of glow relay (7).

The glow relay (7) is turned ON, the glow plugs (8)
become red hot, and at the same time, light up the
glow lamp on the meter panel.

When the main switch (3) is turned to the START
position with the shuttle limit switch (4) (Mechanical
transmission and GST Mode), HST switch (HST Model)
and PTO limit switch (5) ON, after the glow lamp is
put out light.

The terminal B is connected to the terminal AC, ST
and G so that the starter motor (6) begins running
and the glow plugs (8) are kept red hot.

The main switch (3) automatically returns to the
ON position when it is released after the engine
starts.

At the ON position, the starting circuit to be
opened, stopping the starter motor (6).

9-M3
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(1) Starter Motor

B147F032

(1) Armature

(2) Yoke

(3) Brush Holder
(4) EndFrame

(5) Gear

(6) Drive End Frame
(7) Pinion

(8) Roller Clutch
(9) Bali

(10) Spring

(11) Magnet Switch

The starter motor is a reduction type.

The speed of the pinion gear is reduced to approx.

(1)-1 Roller Clutch

C022F050

(b)

(a) When power is transmitted

{b) Idling rotation with pinion shaft speed exceeding that of

outer clutch gear

one third of motor one.

The roller clutch prevents the armature from being
driven by the rotational force of the engine when
the pinion and the engine flywheel ring gear are in
mesh.

(a) When power is transmitted, the rotational force
of the outer clutch gear (1) drives the pinion gear
(6) through the roller (2).

(b) Even when the pinion gear is driven by the
engine flywheel ring gear and its speed exceeds
that of the outer clutch gear, the rotation force
of the ring gear is not transmitted to the outer
clutch gear. '

(1) Outer Clutch Gear (5) Pinion Shaft, Solid with
(2) Roller Pinion Gear

(3) Roller Spring (6) Pinion Gear

(4) tnner Spline Tube (7) Locked Position

9-M4
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(1)-2 Magnet Switch

s

(

d o b T

C022F051

(1) Clutch Pinion Shaft (5) SteelBall
(2) PlungerShaft (6) Holding Cail
(3) ReturnSpring (7) Pull-in Coil

(8) Plunger (8) Contact Plate

(1)-3 Operation of Starter Motor

1

A
C042F075
@
—@ |
= i 4
B V1L
C042F076

The magnet switch series as a relay to drive the
armature. It consists of a pull-in ¢oil, a holding coil
and a plunger. It works as follows.

1. When the main switch is at the START position, the
armature is rotated at a small amperage as the
pull-in coil (7) and the holding coil (6) attract the
plunger (4) to the left.

2. When the main circuit from the contact plate (8) to
armature is closed by the plunger (4), the armature
starts rotating at a strong torque.

At the same time, a current stops flowing into the

pull-in coil and the plunger is kept attracted by the

holding coil alone.

3. When the main switch is released from the START
position after starting the engine, it returns to the
ON position so that the flow of a current to the
holding coil also stops. Thus, the armature stops
rotating.

Bl When the Main Switch is Turned to “"START”

Position

With the main switch (1) is at the START position,
current flows from the battery (2) to the holding coil
(3) and pull-in coil (4). This moves the plunger (5)
electromagnetically and pushes out the pinion gear
(6). At the same time, current flowing through the
pull-in coil (4) rotates the armature (7) at low speeds.

(1) Main Switch (5) Plunger
(2) Battery (6) Pinion Gear
(3) Holding Coil (7) Armature
(4) Pull-in Coil

B When the Pinion Gear Meshes with the Ring Gear

When the pinion gear (6) comes into mesh with
the ring gear (8) on the flywheel, a large current
flows from the battery directly into the field coil (9)
and armature coil (10), but not through the pull-in
coil (4). This rotates the armature (7) at a high speed,
which in turn drives the ring gear through the pinion
gear at 200 to 300 rpm.

(1) Main Switch (6) Pinion Gear

(2) Battery {(7) Armature
(3) Holding Coil (8) Ring Gear
(4) Pull-in Coil (9) Field Coil
(5) Plunger (10) Armature Coil
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)

6 1

C042F077

C042F078

(2) Glow Control System

C140F059

B When the Engine is Running ‘

When the engine runs so fast that the ring gear (8)
starts to turn the pinion gear (6), the roller clutch
(11), (12) are actuated to prevent excessive high-
speed revolutions of the armature (7).

{6) Pinion Gear {(11) Clutch Gear
(7) Armature {12) Roller
(8) Ring Gear

B When the Main Switch is Released

When the main switch (1) released, the main
switch returns from the START to the ON position
and opens the starter circuit. Then, current flows
from the battery (2) to the pull-in coil (4) and holding
coil (3) through the contact plate (13). Since the
magnetic forces of the pull-in coil and holding coil
become partially opposed and cancel one another,
the plunger (5) is restored by the tension of the
return spring (14).

This opens the contacts on the contact plate and
separates the pinion gear (6) from the ring gear (8),
s0 that the pinion gear stops rotating.

(1) MainSwitch (6) Pinion Gear
(2) Battery (8) Ring Gear
(3) Holding Coil (13) Contact Plate
(4) Pull-in Coil (14) ReturnSpring
(5) Plunger

This preheater employs an ON glow system which
supplies current to the glow plug (6) for a necessary
length of time by simply turning on the main switch
(4).

The structure of this system is as shown in the
figure. The energizing time of this glow plug (6) is
controlled by the temperature of cooling water of
the engine. When the glow lamp (2) is turned off,
the operator knows that the preheating is
completed.

The glow plug (6) is provided with a super glow
plug which is capable of heating quickly in a short
time.

(a) OFF {c) START

{b) ON

(1) Glow Controller (5) Battery

(2) GlowLamp (6) Glow Plug

(3) Glow Relay (7) Water Temperature
(4) Main Switch Sensor

9-M6
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|

i

C140F060

NG

1 200*

T 1000+

T 20A{| /

‘2 ® 10a

10 20 30 40 50

C111F023

©—»

(a) Glow Plug Temperature (°C)

{b) Current(A)
(1) Sheath Tube

{2) Insulation Powder

(3) Heater also functioning as a

Resistor
(4) Heater

{c) Time (Sec)

(5) SuperGlow Plug
{6) Conventional Quick-

heating type Glow Plug

(7) Glow Plug Current

C140F061

(A)

C140F063

®

Y

H Super Glow Plug

This plug is a two-material type QGS (Quick Glow
System) for quick temperature rise, and has self-
controlling function as well as excellent durability.

The heater (4) connected in series to the heater (3),
which also functions as the resistor, is incorporated in
the sheath tube (1) of the super glow plug.

The resistance of this heater (3) cum resistor is
small when the temperature is low, while the
resistance becomes large when the temperature
rises.

Therefore, because sufficient current is flown to
the heater (4) during the initial period of
energization, the temperature rises quickly and the
resistance grows with the rise in the temperature of
the resistor, the flowing current is reduced to
prevent the heater (4) from being heated.

The ignition point is in the area of 2 to 3 mm
(0.079 to 0.118 in.) from the tip of the plug in order
to reduce its projection into the combustion
chamber.

B Glow Controller

The glow controller detects the cooling water
temperature by means of the water temperature
sensor, and controls the time to supply current to the
glow plug and the glow lamp according to the
detected water temperature. The relation between
the water temperature and the time of current
supply is as shown in the figure.

{A) Characteristic of Glow Controller Timer

{a) Time(Sec.) (b) Water Temperature (°C)
(1) From Main Switch ST (4) To water Temperature Sensor
(2) From Glow Lamp (5) From Glow Relay

(3) From Main Switch AC (6) ToGround

9-M7
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C140F062

C140F064

H Glow Relay

The glow relay is actuated by the signal from the
glow controller and supplies the battery power to
the glow plug directly.

(1) Contact Point (2) Coil

B Water Temperature Sensor

A water temperature sensor for glowing is
provided on the thermostat unit of the engine.

The water temperature sensor incorporates the
thermistor (1). When the water temperature is high,
the resistance of the thermistor is small, and when
the water temperature is low, the resistance becomes
large.

(1) Thermistor

B161F065

Temperature Resistance
-20°C(-4°F) 16.2 k)
0°C (32 °F) 31.88k0
20°C (68 °F) 245k}
40°C (104 °F) 114k
60 °C (140 °F) 0.58k0
80°C(176 °F) 0.32kQ
M Glow Lamp

The glow lamp (1) is provided inside the meter
panel. When the preheating is completed (engine
can be started), the glow lamp goes out.

(1) Gilow Lamp

9-M8
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C140F059

(a) OFF (c) START

(b) ON

(1) Glow Controller (5) Battery

(2) Glow Lamp (6) Glow Plug

(3) Glow Relay (7) Water Temperature
(4) Main Switch Sensor

9-M9

B Function
1.

When the main switch (4) is turned ON, the glow
relay (3) is turned on by the glow controller (1),
allowing the current to flow to the glow plug (6).
The current flows simultaneously to the glow lamp
(2) toturniton.

. The glow relay (3) is turned off after it is

preheated for an appropriate length of time
according to the cooling water temperature
detected by the water temperature sensor (7). The
glow lamp (2) is turned off at the same time to
inform the operator of the completion of
preheating.

. When the main switch (4) is set to START position,

the current flows from the main switch (4) to the
glow plug (6) to make the starting easy.

When the main switch (4) is set to START position
during preheating, the glow relay (3) is turned off
to turn off the glow lamp (2).
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[4] ENGINE KEY SWITCH SHUT-OFF SYSTEM
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B161F066
(1) Main Switch (3) Battery (5) Capacitor (7) Fuel Cut Off Solenoid
(2) Slow Blow Fuse (4) Timer Relay (6) Fuse (8) Fuelinjection Pump

On the engine key switch shut-off system, turning  During the discharging period, the current flows as
the main switch from the ON position to the OFF  follows:
position moves the fuel injection pump control rack Battery (3) — Main Switch (1) — Timer Relay (4)
to the “No Fuel Injection” position through the fuel  —> Fuel Cut Off Solenoid (7) = Ground.
cut off solenoid and the same linkage as when the  Then, the engine stops.
stop lever is operated by manual operation. After 10 seconds, the relay contact point in the
As soon as the main switch (1) is turned from the  timer open to prevent the battery from overdis-
ON position to the OFF position, the capacitor starts  charging.
discharging and continues it for approx. 10 seconds.

9-M10
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M Coolant Temperature Sensor
The coolant temperature sensor is installed to the
cylinder head of engine, and its tip is in touch with

the coolant. It contains a thermistor (4) whose

mm 1 electrical resistance decreases as the temperature
JHUUTTTT increases.

Current varies with changes in the coolant

temperature, and the increases or decreases in the
current move the pointer of gauge.

2 3 ) Characteristics of Thermistor
Temperature Resistance
0329F069

50°C{122°F) 148.8

{1) Terminal {3) Body N .

{2) Insulator (4) Thermistor 80 °C{176°F) 50.3 0
120 °C (248 °F) 16.0 0
170°C (338 °F) 560

(2) Gauge

Both the fuel gauge and coolant temperature
gauge use bimetal types.

When the main switch (2) is turned ON, the current
controlled by the resistance of the sensor (7) flows
through the circuit and is grounded.

This current heats the heat wire (5), causing the
bimetal (4) to deflect in proportion to the current,
thereby swinging the indicating needle (6)
connected to the bimetal (4).

When the main switch (2) is turned OFF, the
indicating needle (6) returns to its original position.

The voltage regulator (3) is installed so as to
prevent errors due to voltage fluctuation.

(1) Battery (5) HeatWire

{2) Main Switch (6) Indicating Needle
(3) Voltage Regulator (7) Sensor

{4) Bimetal

B161F078
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TROUBLESHOOTING

Symptom Probable Cause Solution II:eference
age
All Electrical ® Battery discharged or defective Recharge or replace | 9-S5toS7
Equipments Do Not | ® Battery positive cable disconnected or Repair or replace 9-S5
Operate improperly connected
® Battery negative cable disconnected or Repair or replace 9-S5
improperly connected
® Slow blow fuse blown Replace -
Fuse Blown ® Short-circuited Repair or replace -
Frequently
BATTERY
Battery Discharges ® Battery defective Recharge or replace | 9-55t0S7
Too Quickly ® Alternator defective Repair or replace 9-517 to
S21
® Wiring harness disconnected or improperly Repair or replace 9-M1, M2
connected (between battery positive
terminal and alternator B terminal)
® Cooling fan belt slipping Adjust tension -
STARTING SYSTEM
Starter Motor ® Battery discharged or defective Recharge or replace | 9-S5t0S7
Does Not ® Slow blow fuse blown Replace -
Operate ® Starter relay defective Replace 9-59
® Shuttle limit switch improperly adjusted or Repair or replace 9-59
defective
® PTO limit switch improperly adjusted or Repair or replace 9-59
defective
® Wiring harness disconnected or improperly Repair or replace 9-M1, M2
connected
(between main switch ST terminal and PTO
limit switch, between PTO limit switch and
shuttle limit switch, between shuttle limit
switch and starter relay, between starter
relay and ground, between main switch B
terminal and starter relay, between starter
relay and starter motor S terminal, between
battery positive terminal and starter motor B
terminal)
® Starter motor defective Repair or replace 9-S11 to
S14
® Main switch defective Replace 9-58, 59
Glow Lamp Does ® Fuse blown (10 A) Replace -
Not Light ® Water temperature sensor defective Replace 9-510
® Glow relay defective Replace 9-510
® Giow controller defective Replace 9-510
® Bulbblown Replace -
® Main switch defective Replace 9-58, 59
e Circuit in panel board defective Replace -
® Wiring harness disconnected or improperly Repair or replace 9-M1, M2
connected (between main switch AC
terminal and panel board, between panel
board and glow controller, between glow
controller and ground)

9-$1
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ENGINE KEY SWITCH SHUT-OFF SYSTEM

Symptom Probable Cause Solution :eference
age
Engine Does Not ® Fuse blown (15 A) Replace -
Stop When Main ® Timer relay defective Replace 9-515
Switch Is Turned e Wiring harness disconnected or improperly Repair or replace 9-M1, M2
OFF connected (between main switch B terminal
and timer relay 4 terminal, between timer
relay 1 terminal and fuel cut off solenoid)
® Fuel cut off solenoid defective Replace 9-516
Engine Does Not ® Timer relay defective Replace 9-515
Start ® Fuel cut off solenoid defective Replace 9-516
CHARGING SYSTEM
Charging Lamp ® Fuse blown (10 A) Replace -
Does Not Light ® Wiring harness disconnected or improperly Repair or replace 9-M1, M2
When Main Switch connected (between main switch AC
Is Turned ON terminal and panel board, between panel
board and alternator L terminal)
Charging Lamp ® Short circuit between alternator L terminal Repair or replace 3-M1, M2
Does Not Go OFF lead and chassis
When Engine Is ® Alternator defective Repair or replace 9-517 to
Running 21
LIGHTING SYSTEM
Head Light Does ® Fuse blown (15A) Replace -
Not Light e Bulb blown Replace -
® Wiring harness disconnected or improperly Repair or replace 9-M1, M2
connected (between main switch AC
terminal and combination switch B1
terminal, between combination switch 1
terminal and head light, between
combination switch 2 terminal and head
light)
lllumination Light ® Fuse blown (154) Replace -
Does Not Light ® Bulb blown Replace -
® Wiring harness disconnected or improperly Repair or replace 9-M1, M2
connected (between combination switch T
terminal and panel board)
Tail Light Does Not ® Bulbblown Replace -
Light ® Wiring harness disconnected or improperly Repair or replace 9-M1, M2
connected (between combination switch T
terminal and tail light)
Hazard Light Does ® Fuse blown (10 A) Replace -
Not Light e Bulb blown Replace -
® Wiring harness disconnected or improperly Repair or replace 9-M1, M2
connected (between main switch B terminal
and hazard unit, between hazard unit and
combination switch B2 terminal, between
combination switch R terminal and hazard
lights)
¢ Hazard unit defective Replace 9-523,524
® Combination switch defective Replace 9-523

9-52
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LIGHTING SYSTEM (Continued)

Symptom Probable Cause Solution Reference
Page
Hazard Indicator ¢ Bulb blown Replace -
Lamp Does Not ¢ Wiring harness disconnected or improperly Repair or replace 9-M1, M2
Light connected (between combination switch R
terminal and panel board)
Hazard Light Does ® Hazard unit defective Replace 9-523,524
Not Go ON and OFF
EASY CHECKER
AirCleaner Clogged | ® Aircleaner clogged Clean or replace G-17
Lamp Lights Up ® Air cleaner sensor defective Replace 9-525
® Short circuit between air cleaner sensor lead Repair or replace 9-M1, M2
and chassis
® Circuit in panel board defective Replace -
Air Cleaner Clogged | ® Bulb blown Replace -
Lamp Does Not ® Air cleaner sensor defective Replace 9-525
Light When Air ® Wiring harness disconnected or improperly Repair or replace 9-M1, M2
Cleaner Clogged connected (between panel board and air
cleaner sensor, between air cleaner sensor
and ground)
Engine Oil Pressure | ® Engine oil pressure too low Repair engine -
Lamp Lights Up ® Engine oil insufficient Replenish G-12
When Enginels ® Engine oil pressure switch defective Replace 9-524
Running ® Short circuit between engine oil pressure Repair 9-M1, M2
switch lead and chassis
® Circuitin panel board defective Replace -
Engine Oil Pressure | ® Bulb blown Replace -
Lamp Does Not ® Engine oil pressure switch defective Replace 9-524
Light When Main ® Wiring harness disconnected or improperly Repair or replace 9-M1, M2
Switch Is turned ON connected (between panel board and
and EngineIs Not engine oil pressure switch)
Running ¢ Circuitin panel board defective Replace -
Parking Brake Lamp | ® Bulb biown Replace -
Does Not Light ® Parking brake switch improperly adjusted or | Repair or replace 9-525,526
When Parking Brake defective
Lever to Parking ® Wiring harness disconnected or improperly Repair or replace 9-M1, M2
Position connected (between panel board and
parking brake switch, between parking
brake switch and ground)
e Circuitin panel board defective Replace -
Parking Brake Lamp | ® Short circuit between parking brake switch Repair or replace 9-M1, M2
Does Not Go OFF lead and chassis
When Parking Brake | ® Parking brake switch improperly adjusted or | Repair or replace

Lever Is Released

defective
Circuit in panel board defective

Replace

9-525, 526
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GAUGES
Symptom Probable Cause Solution :eference
age
Fuel Gauge Does Fuel gauge defective Replace 9-527
Not Function Fuel level sensor {tank unit) defective Replace 9-527
Wiring harness disconnected or improperly Repair or replace 9-M1, M2
connected (between panel board and fuel
level sensor)
Circuitin panel board defective Replace -
Coolant Coolant temperature gauge defective Replace 9-527
Temperature Gauge Coolant temperature sensor defective Replace 9-527
Does Not Function Wiring harness disconnected or improperly Repair or replace 9-M1, M2
connected (between panel board and
coolant temperature sensor)
Circuit in panel board defective Replace -

SERVICING SPECIFICATIONS

STARTER MOTOR

Item Factory Specification Allowable Limit

Commutator 0.D 30.0 mm 29.0mm
1.181in. 1.142in.

Mica Undercut 0.50to 0.80 mm 0.2mm
0.0191t0 0.031in. 0.008in.

Brush Length 15.0 mm 11.0mm
0.591in. 0.433in.

ALTERNATOR

Brush Length 10.5mm 8.4mm
0.413in. 0.331in.

Slip Ring 0.D. 14.4mm 12.8 mm
0.567in. 0.504in.
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CHECKING, DISASSEMBLING AND SERVICING
A caution

e To avoid accidental short circuit, be sure to attach the positive cable to the positive terminal before the
ground cable is attached to the negative terminal.

B IMPORTANT

e If the tractor is t0 be operated for a short time without battery (using a slave battery for starting), do not,
under any circumstances, interrupt the circuit by switching off the key switch before stopping the engine
by pulling engine stop knob. Use additional current (lights) while engine is running. Insulate terminal of
battery. If this advice is disregarded, damage to alternator and reguiator may result.

Il NOTE

® In this section, when measuring resistance, voltage and amperage, leads of ohmmeter, voltmeter and
ammeter are represented by-——marks in figure.

[1] BATTERY
CHECKING

Battery Voltage

1. Stop the engine and turn the main switch off.

2. Connect the COM (~) lead of the voltmeter to the battery’s
negative terminal post and the (+) lead to the positive
terminal post, and measure the battery voltage.

3. If the battery voltage is less than the factory specifications,
check the battery condition. (See the next page.)

Battery voltage Factory spec. More than 12 v

Battery Terminal Connection

1. Turn the main switch on, and turn on the head light.

2. Measure the voltage with a voltmeter across the battery’s
positive terminal post and the cable terminal, and the
voltage across the battery’s negative terminal post and the

i Bl 8 JBA 2 chassis.

: 3. If the measurement exceeds the factory specifications, clean
the battery terminal posts and cable clamps, and tighten
them firmly.

iR

T

ZAy '-‘;; aealetate:

0309F091 1 b ) VLT

Factory spec. Lessthan 0.1V

9-55
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0321P303

SC30F203
Specific Gravity State of Charge
1.2605p. Gr. 100 % Charged
1.230Sp. Gr. 75 % Charged
1.200Sp. Gr. 50 % Charged
1.1705p. Gr. 25 % Charged
1.140Sp. Gr. Very Little Useful Capacity
1.1105p. Gr. Discharged

At an electrolyte temperature of 20 °C (68 °F)

Battery Specific Gravity

A crumon

e Keep electrolyte away from eyes, hands and clothes. If you
are spattered with it, wash it away completely with water.

1. Check the specific gravity of the electrolyte in each cell with a
hydrometer.

2. When the electrolyte temperature differs from that at which
the hydrometer was calibrated, correct the specific gravity
reading following the formula mentioned in (Reference)
below.

3. If the specific gravity is less than 1.215 (after it is corrected for
temperature), charge or replace the battery.

4. If the specific gravity differs between any two cells by more
than 0.05, replace the battery.

Hl NOTE

® Hold the hydrometer tube vertical without removing it from
the electrolyte.

¢ Do not suck too much electrolyte into the tube.

& Allow the float to more freely and hold the hydrometer at
eye level.

¢ The hydrometer reading must be taken at the highest
electrolyte level.

{Reference)

® Specific gravity slightly varies with temperature. To be exact,

the specific gravity decreases by 0.0007 with an increase of

1°C (0.0004 with an increase of 1 °F) in temperature, and

increases by 0.0007 with a decreases of 1 °C (0.0004 with a

decrease of 1 °F).

Therefore, using 20 °C (68 °F) as a reference, the specific

gravity reading must be corrected by the following formula :

s Specific gravity at 20 °C = Measured value + 0.0007 x
(electrolyte temperature — 20 °C)

s Specific gravity at 68 °F = Measured vaiue + 0.0004 x
(electrolyte temperature — 68 °F)

9-56



L3010-L3410-L3710-L4310 WSM, 12190 9 ELECTRICALSYSTEM

SERVICING
Tractor Battery Volts Capacity Recharging
Model | Type (V) NG
i A CAUTION
Ba10 | meor 12 52 ® When the battery is being activated, hydrogen and oxygen
5710 —— gases in the battery are extremely explosive. Keep open
L1310 MF 12 60 sparks and flames away from the battery at all times,
especially when charging the battery.

Tractor | Reserve Cold Normal ® When cl'!arging battery, remove battery vent plugs. .
Model | Capacity | Cranking | Charging e When disconnecting the cable from the battery, start with

(min) Amps Rate (A) the negative terminal first. When connecting the cable to
L3010 123 430 532 the battery, start with the positive terminal first.
L3410 ® Never check battery charge by placing a metal object across

1 the posts.

L2310 137 447 6.0 Useg voltmeter or hydrometer.
1) Slow Charging
. Add distilled water if the electrolyte level is low. When
charging, the amount of electrolyte should be slightly lower
than the specified level to prevent overflow.
2. Connect the battery to the charging unit, following the
manufacturer’s instructions.
3. As the electrolyte generates gas while charging, remove all
port caps.
4. The electrolyte temperature must not exceed 40 °C (105 °F)
during charging.
If it exceed 40 °C (105 °F), decrease the charging amperage or
stop charging for a while.
5. When charging several batteries in series, charge at the rate
of the smallest battery in the line.
2) Quick Charging
. Determine the proper charging current and charging time
with the tester attached to the quick charger.
2. Determine the proper charging current as 1/1 of the battery
capacity. If the battery capacity exceeds 50 Ah, consider 50 A
as the maximum.
H Precaution for Operating a Quick Charger
® Operation with a quick charger differs according to the type.
Consult the instruction manual and use accordingly.
(Reference) Directions for Storage
1. When shutting down the tractor for long periods of time,
Self-discharge Rate remove the battery from the tractor, adjust the electrolyte to
, the proper level, and after fully charging, store the battery in
Temperature Selt-discharge rate a well ventilated placed where it is not exposed to direct
30 °C (86 °F) Approx. 1.0 % per day sunlight.

— - 2. Since the battery self-discharges by approx. 0.5 % per day
20°C{68°F) Approx. 0.5 % per day even in storage, it must be once every two months in cold
10°C (50 °F) Approx.0.25 % per day season.

3. When storaging the battery mounted on the tractor,
disconnect the ground cable from the battery’s negative

terminal post.

9-57



9 ELECTRICALSYSTEM

13310-L3410-L3710-L4310 WSM, 12190

[2] STARTING SYSTEM

CHECKING

C111F127

Mazain Switch

1. Remove the meter panel, and disconnect the main switch
connectors after turning the main switch off.
2. Perform the following checking.

(1) Main Switch

Conneactor Voltage

1. Measure the voltage with a voltmeter across the connector B
terminal and chassis.

2. if the voltage differs from the battery voitage (11 to 14 V),
the wiring harness is faulty.

ConnectorB Approx. battery

Voltage terminal ~ Chassis voltage

@

|
%

{z) From Battery Positive Terminal
(1) Main Switch

Main Switch Key at OFF Position

1. Turn the main switch off.

2. Measure the resistances with an chmmeter across the B
terminal and the AC terminal, B terminal and ST terminal,
and B terminal and G terminal,

3. if infinity is not indicated, the contacts of the main switch are
faulty.

B147F057
AC
1L " 8T
L k ©
i LS
o ¢
Q L— =7
B147F058

B terminal - ..
AC terminal Infinity
! B terminal - -
Resistance ST termina Infinity
Bterminal~ -
G terminal Infinity

Main Switch Key at ON Position

1. Turn the main switch on.

2. Measure the resistances with an ohmmeter across the B
terminal and the ACterminal.

3. If ¢ ohm is not indicated, the B — AC contacts of the main
switch are faulty.

Bterminai -

AL terminal 0 ohm

Resistance

9-58
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T

B147F052

i
Sott

B161P170

B111F182

Main Switch Key at START Position

1. Turn and hold the main switch key at the START position.

2. Measure the resistances with an ohmmeter across the B
terminal and the G terminal, across the B terminal and the ST
terminal and across the B terminal and the AC terminal.

3. If 0 ohm is not indicated, these contacts of the main switch

are faulty.
Bterminal —
G terminal 0 ohm
Resistance th?;Tnlﬂ:Ll— 0 ohm
Bterminal -
ACterminal 0ohm

Check for Mismatching of the Shuttle and PTO Limit Switches

1. Disconnect the leads from shuttie and PTQ limit switches.

2. Measure the resistance with an ohmmeter across the limit
switch wiring iead and lead.

3. if the ohmmeter reads 0 ohm when the shift iever is in
neutral, and infinity when the lever is in other positions, it is
an indication that the switch is normal.

(1) Shuttle Limit Switch

Checking Starter Relay

1. Remove the starter relay (1}.

2. Apply battery voltage across terminals 2 and 4, and check for
continuity across terminals 1 and 3.

3. if continuity is not established across terminals 1 and 3,
renew the starter relay.

(1) StarterRelay

9-5%

(2) PTO LimitSwitch
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Glow Controller

1. Turn the main switch off.

2. Disconnect the connector from glow controlier (1).

3. Check the following using the 6P connector of the wire
harness.

4. In cases where all the inspection results are correct but the
glow controller does not operate normally, replace the glow
controller.

1) Main Switch ON Position

1. Turn the main switch on.

2. Measure the voltage across the terminal 4 and terminal 5 of
the wiring harness or the terminal 2 and chassis.

3. The battery is normal if the voltage is 11 to 14 volts. If faulty,

@ inspect the main switch, easy checker, glow relay, and wiring
ﬂ H 1la harness.
,.=‘..___ 2) Main Switch Starting Position
[] l] 2|5 = 1. Hold the main switch at the starting position.
” [] 3le T 2. Measure the voltage across the terminal 6 and chassis.
44 3. The battery is normal if the voltage is 11 to 14 volts. If the

voltage is not in this range, inspect the main switch and

wiring harness.
C111F128

(1) Glow Controlier

Glow Relay

1) Connector Voitage

1. Turn the main switch off.

2. Disconnect the 1P connectors and 2P connector from glow
relay (1).

3. Measure the voltage with a voltmeter across the 1P
connector R terminal (Positive) and chassis (Negative).

4. if the voltage differs from the battery voltage, the wiring
harness is faulty.

5. Turn the main switch on.

6. Measure the voltage with a voltmeter across the 2P
connector RW terminal (Positive) and chassis (Negative).

7. If the voltage differs from the battery voltage, the wiring
harness is faulty.

2) Glow Relay Test

1. Remove the glow relay (1).

2. Apply battery voltage across terminals 3 and 4, and check for
continuity across terminals 1 and 2.

3. If continuity is not established across terminals 1 and 2,
replace the glow relay (1).

{1} Glow Relay

Water Temperature Sensor Continuity

1. Disconnect the connector from the water temperature
Sensor.

2. Measure the resistance with an ohmmeter.

3. If the measurement is not indicated, the sensor is faulty.

Approx. 16.2 kQ at ~ 20 °C (- 4°F)
Approx. 3.88 tﬂ at0°C (322 °li) |
. Approx. 2.45 k2 at 20 °C (68 °F
Resistance Reference value Approx. 1.14 k() at 40 °C (104 °F)
Approx. 0.58 k(1 at 60 °C {140 °F)
Approx.0.32 kQ at 80 °C {176 °F)

B161P182
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Glow Plug

1. Disconnect the leads from the glow plugs.
2. Measure the resistance with an ohmmeter across the glow
plug terminal and chassis.
l— 1 3.if 0 ohm is indicated, the screw at the tip of the glow plug
and the housing are short-circuited.
D 4, Iff tll'xe factory specification is not indicated, the glow plug is
aulty.

Glow plug resistance Factory spec. Approx. 0.5 ohms

0329F134

Starter Motor B Terminal Voltage

1. Measure the voltage with a voitmeter across the B terminal
and chassis.

2. If the voltage differs from the battery voltage, the battery’s
positive cable or the battery negative cable is faulty.

Voltage B terminal — chassis Approx. battery voltage

Motor Test
A cauion

® Secure the starter in a vise to prevent it from jumping up
and down while testing the motor.

1. Disconnect the ground cable clamp from the battery
negative terminal post.
2. Disconnect the battery positive cable and the leads from the

starter.
0309F092 r 3. Remove the starter motor from the engine.
4. Disconnect the connecting lead (1) from the starter C
(1) Connecting Lead terminal.

5. Connect a jumper lead from the connecting iead (1) to the
battery positive terminal post.

6. Connect a jumper lead momentarily between the starter
motor housing and the battery negative terminal post.

7. if the motor does not run, check the motor.

Magnet Switch Test (Pull-in, Holding Coils)

1. Remove the motor from the starter housing.

2. Preparate a 6 V battery for the test.

3. Connect jumper leads from the battery negative terminal to
the housing and the starter C terminal.

4, The plunger should be attached and the pinion gear should
pop out when a jumper lead is connected from the battery
positive terminal to the S terminal. It's a correct.

5. Disconnect the jumper lead to the starter C terminal. Then
the pinion gear should remain popped out. It's a correct.

0309F093

B IMPORTANT

(a) ToNegative Terminal (b) To Positive Terminal ® Testing time must be 310 5 sec.
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DISASSEMBLING AND ASSEMBLING

Disassembiing Motor

1. Disconnected the connecting lead (8) from the magnet
switch (1).

2. Remove the through screws (6), and then separate the end
frame (5), yoke (3) and armature (2).

3. Remove the two screws (7), and then take out the brush
holder (4) from the end frame (5).

{(When reassembling)
® Apply grease to the spline teeth (A) of the armature (2).

B161P185 v [A] Spline Teeth
(1) Magnet Switch (6) Screws
(2) Armature (7) Screws
(3) Yoke (8) Connecting Lead
(4) Brush Holder {9) Nut

(5) EndFrame

Disassembling Magnet Switch

1. Remove the drive end frame (1) mounting screws.
2. Take out the over running clutch (2), ball (3), spring (4), gear
(5), rollers (6) and retainer (7).

(When reassembling)
® Apply grease to the gear teeth of the gear (5) and over
running clutch (2), and ball (3).

"’* (1) Drive End Frame (5) Gear
" {2} Over Running Clutch {6) Roliers
B161P186 (3) Ball (7) Retainer
(4) Spring
Plunger

1. Remove the end cover (1).
2. Take out the plunger (2).

(1) EndCover (2) Plunger

B161P187 oy

SERVICING
Bearing and Clutch

1. Check the bearing and the ciutch for smooth rotation.
The clutch should engage and rotate with the pinion shaft in
the forward driving direction and disengage in reverse.

B161P188 .
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Commutator and Mica

1. If the commutator surface is dirty or dusty, clean it with
sandpaper.

2. Measure the commutator O.D. with an outside micrometer
atseveral points.

3. If the minimum O.D. is less than the allowabie limit, replace
the armature.

4. If the difference of the outer diameters exceeds the
atlowable limit, use a lathe to adjust the outer diameter to
within the allowable limit.

5. Measure the mica undercut.

6. If the undercut is less than the aliowable limit, correct it with
a saw blade and chamfer the segment edges.

B161P189

Factory spec. ?0181”1”?
Commutator O.D.
Allowable limit 29.0 mm
Lessthan 0.02 mm
Factory spec. ;
Difference of max. y 0.0008 in.
0.D.and min.Q.D.
Allowable limit 995 mm
SC30F058 ) :
{a) Incorrect b) Correct 0.50t00.80 mm
(b} . Factory spec. 0.019t0 0.031 in.
(1) Undercut (3) Segment Mica undercut
: - 0.2mm
(2} Mica Allowable limit 0.008 in
Brush Wear
1. If the contact face of the brush is dirty or dusty, clean it with
sandpaper.
2. Measure the brush length.
3. fthe length s less than the aliowable limit, replace it.
Factory spec. 8558{”';"
Brush length
L 11.0mm
Allowable limit 0.433 in.
SC30F052

Brush Holder

1. Measure the resistance with an ohmmeter across the brush
holder and the holder support.
2. finfinity is not indicated, replace them as a unit.

Brush holder -

i
Holder support intinity

Resistance

B161P190 .
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Armature Coil

1. Measure the resistance with an ohmmeter across the
commutator and the armature shaft.
2. If infinity is not indicate, replace them as a unit.

Commutator -

Resistance Armature

Infinity

B161P191

Field Coil

1. Measure the resistance with an ohmmeter across the
connecting lead (1) and the brush (2).

2. If 0 ohm is notindicated, replace them as a unit.

3. Measure the resistance with an ohmmeter across the brush
(2) and the yoke (3).

4. If infinity is not indicated, replace them as a unit.

Connecting lead -
_ Brush 0 ohm
R Resistance
B161P192 Brush - Yoke Infinity
(1) Connecting Lead (3) Yoke
(2} Brush

B161P193
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[3] ENGINE KEY SWITCH SHUT-OFF SYSTEM
CHECKING |

Timer Relay Connector Voltage

1. Disconnect the connector from the timer relay after turning
the main switch off.

2. Measure the voltage with a voltmeter across the connector 4
terminal and chassis.

3. Turn the main switch on, and measure the voltage across the
connector 3 terminal and chassis.

4. If these voltages differ from the battery voltage, the wiring
harness or main switch is faulty.

Connector 4 Approx. battery
terminal — chassis voltage
Voltage
a Connector 3 Approx. battery
__ terminal —chassis voltage
T3 —l Sl e
) 51 RS (a}) From Main Switch AC Terminal {b) From Battery Positive Terminal
12
L] L ; (1) Timer Relay

0321F276 = =

Test of Timer Relay

2 1. Remove the timer relay from the tractor.

2. Connect jumper leads across the battery positive terminal
and the timer relay 3 terminal, and across the battery
positive terminal and the timer relay 4 terminal.

3. Connect jumper leads across the battery negative terminal
and the timer relay 2 terminal, and across the battery
negative terminal and the bulb terminal.

; 4, Connect jumper lead across the timer relay 1 terminal and

Lo the bulb terminal.

D321P314 oo oo v e 5. The bulb lights up when disconnecting a jumper lead from
the 3 terminal and goes off 6 to 13 seconds late, the timer
() relay is proper.
T (1) Timer Relay (3) Battery(12V)
Ey (2) Load{Lamp)
1214

--—-1|1||§

0321F277
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Fuel Cut Off Solenoid Lead Terminal Voltage

1.

2.
3. Measure the voltage with a voltmeter across the lead

Disconnect the lead from the fuel cut off solenoid after
turning the main switch off.
Turn the main switch ON.

terminal and the chassis just when the main switch is turned
off.

. If the battery voltage is not indicated for a certain seconds,

check the wiring harness, the main switch, the timer relay, a
fuse and the alternator.

Across lead terminal
Voltage and chassis when main
switch turned off

Approx. battery
voltage

0310F166

%_4[--5,|,

a

{a) ToTimer Relay

Fuel Cut Off Solenoid Test

. Disconnect the iead from the fuel cut off solenoid after

turning the main switch off.

. Connect jumper leads from the battery positive terminal to

the fuel cut off solenoid lead terminal.

. If the solenoid plunger is not attracted, the fuel cut off

solenoid is faulty.

(1) Battery{(12V)
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[4] CHARGING SYSTEM
CHECKING

Alternator

1. Disconnect the 2P connector (3) from alternator after turning
the main switch OFF.
2. Perform the following checkings.

(1) BTerminal (3) 2P Connector
(2) Alternator

B167F079

Connector Voltag_e__

1. Turn the main switch OFF. Measure the voltage across the B
terminal (1) and chassis.

2. Turn the main switch ON. Measure the voltage across the IG
terminal (3) and chassis.

Voltage (Main switch Approx. battery

Bterminal — Chassis

at OFF) voltage
Voltage (Main switch IG terminal lead - Approx. battery
atON Chassis voltage
B167F082
(1) BTerminal (3) 1G Terminal
(2) Alternator (4) LTerminal

No-Load Test

1. Connect the 2P connector (6) to previous positions of the
alternator after turning the main switch OFF.

2. Connect the jumper lead (3) between IG terminal (4) and B
terminal (2).

. Start the engine and then set the idling speed.

. Disconnect the negative cable from the battery.

. Measure the voltage across the B terminal (2) and the chassis.

. If the measurement is less than the factory specification,
disassemble the alternator and check the IC regulator.

U bW

Voltage Bterminal — Chassis More than 14V

pn (Reference)

B167F083 - ¢ Once the engine has started, the alternator temperature rose
(1) Voltmeter {4) 1G Terminal quickly up to an ambient temperature of 70 to 90 °C (158 to
(2) BTerminal (5) LTerminal 194 °F). As the temperature goes higher than 50 °C (122 °F),
(3) JumperLead (6) 2P Connector the alternator voltage slowly drops; at higher than 100 °C
(212 °F), it drops by about 1 V.
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DISASSEMBLING AND ASSEMBLING

C144F030

C144F032

C144F033

C144F034

Pulley

1. Secure the hexagonal end of the pulley shaft with a double-
ended ratchet wrench as shown in the figure, loosen the nut
with a socket wrench and remove it.

Tightening torque

Pulley lock nut

58.3t078.9
5.95t08.05
43.0to 58.2

i
‘m
f‘tglbs

Rear End Cover

1. Unscrew the three rear end cover screws and the terminal B
nut and remove the rear end cover.

Brush Holder

1. Unscrew the two screws holding the brush holder and

remove the brush holder.

IC Regulator

1. Unscrew the three screws holding the IC regulator (1) and

remove it.

(1) ICRegulator

Rectifier

1. Remove the four screws holding the rectifier (1) and the
stator lead wires.

(1) Rectifier

9-518




L3010-L3410-L3710-L4310 WSM, 121390

9 ELECTRICALSYSTEM

C144F035

CO95F148

CO95F149

Rear End Frame

1. Remove the two nuts and two screws holding the drive end
frame and the rear end frame.
2. Remove the rear end frame (1).

(1) RearEndFrame

Rotor
1. Press out the rotor (2) from drive end frame (4).

B IMPORTANT
® Take special care not to drop the rotor and damage the slip
ring or fan, etc.

(1) Press (3) Block
(2) Rotor (4) Drive End Frame

Retainer Plate

1. Remove the screws holding the retainer plate and remove
the retainer plate (1).

(1) Retainer Plate

Bearingﬁon the Drive End Side

1. Press out the bearing from drive end frame (4) using with
press (1) and jig (2).

(1) Press (3) Block
(2) Jig (4) Drive End Frame

Bearing at the Slip Ring Side

1. Lightly secure the rotor (1) with a vise (2) to prevent damage
and remove the bearing using with puller (4).

(1) Rotor (3) Bearing
(2) Vise (4) Puller
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SERVICING

Bearing
1. Check the bearing for smooth rotation.
2_If it does not rotate smoothly, replace it.

/ %

0087F091

Stator

1. Measure the resistance with an ohmmeter across each lead
of the stator coil.

2. If the measurement is not within factory specification,
replaceit.

3. Check the continuity across each stator coil lead and core
with an chmmeter.

4. If infinity is not indicated, replace it.

Resistance Factory spec. Less than 1.0 ohms

0109F317

Rotor

1. Measure the resistance across the slip rings.

2. If the resistance is not the factory specification, replaceit.

3. Check the continuity across the slip ring and core with a an
ohmmeter.

4, If infinity is not indicated, replace it.

Resistance Factory spec. 2.9 ohms

CO95F153

Slip Ring

1. Check the slip ring for score.

2. If scored, correct with an sand paper or on a lathe.

3. Measure the outside diameter of slip ring with a vernier
caliper.

4. If the measurement exceeds the allowable limit, replace it.

Factory spec. (1)4527"::1“

Slipring O.D.
. 12.8 mm
Allowable limit 0504 in.

Brush Wear

1. Measure the length of brush with a vernier caliper.

2. If the measurement is less than allowable limit, replace it.
3. Make sure that the brush moves smoothly. ’
4. If the brush is defective, replace it.

Factory spec. 8%?3":;"
Brush length 8.4mm
Allowable limit 0331in

CO95F155
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C144F037

0109F323

I

)
i
1

CO95F158

[5] LIGHTING SYSTEM
CHECKING

B161P174

Rectifier

1. Check the continuity across each diode of rectifier with an
analog ohmmeter. Conduct the testin the (R x 1) setting.

2. The rectifier is normal if the diode in the rectifier conducts in
one direction and does not conduct in the reverse direction.

Bl IMPORTANT
® Do not use a 500 V megger for measuring because it will
destroy the rectifier.

Ml NOTE
® Do not use an auto digital multimeter, Because it's very
hard to check the continuity of rectifier by using it.

IC Regulator

1. Check the continuity across the B terminal and the F terminal
of IC regulator with an analog ohmmeter. Conduct the test
in the (R x 1) setting.

2. The IC regulator is normal if the IC regulator conducts in one
direction and does not conduct in the reverse direction.

Bl IMPORTANT
® Do not use a 500 V megger for measuring because it will
destroy the IC regulator.

M NOTE
® Do not use an auto digital multimeter. Because it's very
hard to check the continuity of IC regulator by using it.

IC Regulator Test

1. Connect the IC regulator unit, variable DC source, voltmeter,
lamps and etc. so that they form a circuit as shown in the
figure. (SW1 and SW2 shall be kept in the "OFF” position.)

. Adjust the source voltageto 12 V.

. Turn SW1 "ON” check if L1 (charge lamp substitution) is lit
brilliantly and L2 (rotor coil substitution) is dimly,

. Then, turn SW2 “ON" while SW1 is still turned “ON". Check
if L1isturns “OFF" and L2 is lit brilliantly.

. While keeping SW1 and SW2 in the "ON" position, raise the
variable DC source voltage gradually from 12 V and check if
the L2 lamp is turned "OFF” at a voltage of 13.9 to 15.1 V at
25 °C (45 °F).

B IMPORTANT

® A wrong connection in the IC regulator may destroy the
regulator in a short time, therefore, inspection of the IC
regulator is to be done only after the wiring diagram in the
maintenance standard has been thoroughly studied.

i A WN

Combination Switch

1. Remove the meter panel, and disconnect the combination
switch connectors after turning the main switch off.
2. Perform the following checkings.

(1) Combination Switch
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B161F085

Connector Voltage

1. Disconnect the connector from the combination switch (1)
after turning the main switch OFF.

2. Turn the main switch ON, and measure the voltage with a
voltmeter across the connector B1 terminal and the chassis.

3. If the voltage differs from the battery voltage, the wiring
harness or main switch is faulty.

Approx. battery

B1- Chassis voltage

Voltage

B161F086

B161F087

B161F088

{a) From Main Switch AC Terminal

(1) Combination Switch (1) Combination Switch

Head Light Switch Continuity When Setting Switch Knob at
OFF Position

1. Disconnect the connector from the combination switch after
turning the main switch OFF.

2. Set the light switch knob to the OFF position.

3. Measure the resistances with an ohmmeter across the B1
terminal and 1 terminal, across the B1 terminal and 2
terminal, and across the B1 terminal and the Tterminal.

4. If infinity is not indicated, the combination switch is faulty.

B1terminal - o
1 terminal Infinity
Resistance -
Switch knob glcéf:nr?r;r;?l - Infinity
at OFF position
B1terminal - .
Tterminal Infinity

Head Light Switch Continuity When Setting Switch Knob at
LOW-BEAM Position

1. Measure the resistances with an ohmmeter across the B4
terminal and 2 terminal, and across the B1 terminal and T
terminal.

2. If 0 ohm is not indicated, the combination switch is faulty.

B1terminal-
Resistance 2 terminal 0 ohm
Switch knob at
LOW-BEAM position B1terminal -
Tterminal 0ohm

Head Light Switch Continuity When Setting Switch Knob at HI-
BEAM Position

1. Measure the resistances with an ohmmeter across the B1
terminal and 1 terminal, and across the B1 terminal and T
terminal.

2. 1f 0 ohm is not indicated, the combination switch is faulty.

Bt terminal —
Resistance 1terminal 0ohm
Switch knob at ,
HI-BEAM position B1terminal—
Tterminal 0ohm
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B161F089

Hazard Light Switch Continuity When Setting Switch Lever at

OFF Position

1. Disconnect the connector from the combination switch after
disconnect the negative cable from the battery.

2. Set the hazard light switch to the OFF position.

3. Measure the resistance with an ohmmeter across the B2
terminal and R terminal.

4. if infinity is not indicated, the combination switch is faulty.

Resistance -
Switch lever at Ri;?;m:;'?l - Infinity
OFF position

B161F030

Hazard Light Switch Continuity When Setting Switch Lever at
ON Position

1. Set the hazard light switch to the ON position.

2. Measure the resistance with an ohmmeter across the B2
terminal and R terminal.

3. If 0 ohm is not indicated, the combination switch is faulty.

Resistance inal —
Switch lever at :ié?;n?rggall 0ohm
R position

4

B161P180

Rl il

@\rg_l |

B161F091

Hazard Unit Connector Voltage

1. Disconnect the connector from the hazard unit after
disconnect the negative cord from the battery.

2. Connect the negative cord to the battery, and measure the
voltage with a voltmeter across the connector B terminal and
E terminal.

3. If the voltage differs from the battery voltage, the main
switch, fuse or wiring harness is faulty.

Bterminal - Approx. battery

Voltage E terminal voltage

{a) From Main Switch B Terminal

(1) Hazard Unit
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L
-

B161F092

[6] WARNING LAMPS
CHECKING

WIEIPTEY

®

0321F308

' @
)
Q
5y

1

0321F309

Hazard Unit Test

1. Remove the hazard unit from the tractor.

2. Connect jumper leads from the L termina! to the bulb, and
from the bulb to the battery negative terminal.

3. Connect jumper lead from the B terminal to the battery
positive terminal.

4. Connect jumper lead from the E terminal to the battery
negative terminal.

5. if the bulb does not flicker, the hazard unitis faulty.

{1} Hazard Unit (3) Bulb{27W)
(2) Battery(12V)

Engine Qil Pressure Switch Panel Board and Wiring Harness

1. Disconnect the iead from the engine oil pressure switch after
turning the main switch OFF.

2. Turn the main switch ON and connect a jumper lead from the
lead to the chassis.

3. If the engine oil pressure indicator lamp does not light, the
panel board circuit or the wiring harness is faulty.

{a) From Qil Pressure Lamp

(1) Engine Oil Pressure Switch

Engine Qil Pressure Switch Continuity

1. Measure the resistance with an chmmeter across the switch
terminal and the chassis.

2. If 0 ohm is not indicated in the normal state, the switch is
faulty.

3. If infinity is not indicated at pressure over 4.9 kPa (0.5
kgf/cmz, 7 psi), the switch is faulty.

(1) Engine Oil Pressure Switch

) In normal state 0ohm
Resistance
Switch terminal
—~ Chassis At pressure over approx.

4.9kPa (0.5 kgficm2, 7 psi) Infinity
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Air Cleaner Sensor Panel Board and Wiring Harness

1. Disconnect the leads from the air c¢leaner sensor (1) after
turning the main switch OFF.

2. Turn the main switch ON and connect a jumper lead between
the leads.

3. if the air cleaner clogged tamp does not light, the panel
board circuit or wiring harness is faulty.

(1) Air Cleaner Sensor

B161P

0329F135
Air Cleaner Sensor Continuity
© 1. Disconnect the leads from the air cleaner sensor (1) after
) turning the main switch OFF.
E:] 2. Measure the resistance with an ohmmeter across the air
cleaner sensor terminals.
3. Ifinfinity is notindicated, the sensor is faulty.
@ Resistance
e Acrass sensor In normal state Infinity
terminals
0329r136 {1) Air Cleaner Sensor

Parking Brake Switch Panel Board and Wiring Harness

1. Disconnect the ieads from the parking brake switch (1) after
turning the main switch OFF.

2. Turn the main switch ON and connect a jumper lead between
the leads.

3. If the parking brake indicator lamp does not light, the panel
board circuit or wiring harness is faulty.

(1)} Parking Brake Switch

B161F093
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Parking Brake Switch Continuity

1. Disconnect the leads from the parking brake switch (1) after

turning the main switch OFF.

2. Measure the resistance with an ohmmeter across the two

Infinity

terminals.
3. If infinity is not indicated, the switch is faulty.
Resistance
Across switch In normal state
terminals

B161F117

BO93F071

(1) Parking Brake Switch

Charging Circuit (Panel Board and Wiring Harness)

1. Disconnect the 2P connector from the aiternator after

turning the main switch OFF,

2. Turn the main switch ON and connect a jumper lead from the
wiring harness connector terminal {(WR) to the chassis.
3. If the charge lamp does not light, the panel board circuit,

alternator, wiring harness, or fuse is fault.

(a) From Charge Lamp

{1) Alternator
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[7] GAUGES
CHECKING

Fuel Level Sensor Continuity

1. Remove the fuel level sensor from the fuel tank.

2. Measure the resistance with an ohmmeter across the sensor
terminal and its body.

3. If the measurement are not indicated, the sensor is faulty.

Float at upper-
Resistance Factor most position 1to 5 ohms
Sensor terminal spec Y ——
=i : oat at lower-
' bOdy most pOSitiOh 103t0 117 ohms

B161P184

Coolant Temperature Sensor Continuity

1. Measure the resistance with an shmmeter across the sensor
- terminal and the chassis.
2. If the measurement is not indicated, the sensor is faulty.

Resistance Reference Approx. 16 ohms at 120 °C (248 °F)
Sensor terminal value Approx. 50 ohms at 80 °C (176 °F)
= Chassis Approx. 149 ohms at 50 °C (122 °F)

= — (1) Coolant Temperature Sensor

0321F315

Fuel Gauge and Coolant Temperature Gauge Continuity

1. Remove the panel board from the tractor.

2. Check the continuity with an ohmmeter across the FU
terminal (2) and I1G terminal (3) and across the FU terminal (2)
and GND terminal (4).

3. Hinfinity is indicated, the fuel gauge is faulty.

4. Check the continuity with an ohmmeter across the TU
terminal (1) and I1G terminal (3) and across the TU terminal (1)
and GND terminal (4).

5. If infinity is indicated, the coolant temperature gauge is

B161P194 faulty.

(1) TU Terminal (3) IGTerminal
(2) FU Terminal (4) GND Terminal
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SAFETY DECALS

® The following safety decals are installed on the machine.
If a decal becomes damaged, illegible or is not on the machine, replace it. The decal part number is
listed in the parts list.
B NOTE

® Only labels applied to places other than where they are applied on tractors with no cabin are mentioned.

@Part No. 35260-3491-3

-

ACAUTION
TO AVOID PERSONAL INJURY:
| Read and understand the operator's manual before operation.
2. Before starting the engine. make sure that everyone 's at a safe distance from the
tractor and that the PTO is OFF.
. Do not allow-passengers on the tractor at any time.
. Before allowng other people to use the tractor. have them read the operator's manual.
. Check the tightness of all nuts and bolts regulerly.
- Keep all shields in place and stay away from ali moving parts.
. Lock the two brake pedals together before driving on the roaa.
. Slow down for turns. or reugh reads. or when appying individual brakes.
. On public roads use SMV emblem and hazard lights. if required by local traffic and
safely regulations.
. Pull only from the drawbar.

. Before 'dwsmountmg. lower the implement. set the parking brake. stop the engine and
remove the key,

— 0O OOAdOODSW

[1IPart No. TA040-4902-1
4 WARNING

%

TO AVOID INJURY OR
DEATH FROM ROLL-QVER:
Always use seat belt
when driving.

12190F00010

12190200010
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@Part No. TA240-4933-2
BEFORE DISMOUNTING TRACTOR:

A WARNING IR AR i NG

Leaving transmission in gear with the engine
stopped will not prevent tractor from rolling.

. PARK ON LEVEL GROUND WHENEVER POSSIBLE.

If parking on a slope, position tractor across
the slope.
. LOWER ALL IMPLEMENTS TO THE GROUND.

Failure to comply to this warning may allow the
wheels to slip, and could cause injury or death.
. STOP THE ENGINE.

F-10488A

12190F00020

12190200020
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SPECIFICATIONS

L3710HST
Model
4WD

Maximum PTO power 22.4 kW (30.0 HP)*
Engine NET power 27.3 kW (36.6 HP)*

Model V1803-AN

Type Indirect injection, vertical, water-cooled, 4-cycle diesel engine

Number of cylinders 4

Bore and stroke

80 %924 mm (3.1 x 3.6in.)

Total displacement

1857 cm® (113.3 cu.in.)

Rated revolution

43.3 r/s (2600 rpm)

Combustion chamber

Spherical type (E-TVCS)

Fuel injection pump

Bosch type mini pump (PFR4M)

Governor Centrifugal ball mechanical governor
Injection nozzle Throttle type
. Injection timing Before T.D.C. 0.314 rad. (18")

Engine —
Injection order 1-3-4-2
Injection pressure 13.73 MPa (140 kgffcm?, 1991 psi)
Compression ratio 23:1
Lubricating system Forced lubrication by trochoidal pump
Cooling system Pressurized radiator, forced circulation with water pump
Starting system Electric starting with cell starter 12V, 1.4 kW
Alternator 12V, 720 W (60 AMPS)
Battery 447-Cold cranking Amps at — 18 °C {~ 0.4 "C)
Fuel Diesel fuel No.1 [below — 10 °C (14 °F)] Diesel fuel No.2 [above —10 °C (14°F)]
Lubricating oil CC or CD (API grade)
Weight (Dry) 206.5 kg (455 Ibs)
Fuel tank 35.0L (8.2 U.S.gal, 7.7 Imp.gal.)
Engine crankcase 7.6L(8.0U.S.qts, 6.7 Imp.qts.)

Capacities Engine coolant 8.7L(9.2U.Sqal, 7.7 Imp.qts.)
Transmission case 39.0L (10.3 U.S.gal., 8.6 Imp.gal.)
Front axle case 5.5L (5.8 U.S.qts., 4.8 Imp.qts.)
Overail length (without 3P) 3000 mm (118.1 in))
Overall length (with 3P) 3210 mm (126.4in.)
Overall width (Minimum tread) 1425 mm (56.1 in.)
Overall height (with CAB) 2155 mm (84.8 in.)

Eﬂll:?: r:t;(l:ns ?l'\gﬂ: rs]selg:]i:lg wheel) 1525 mm (60.0in.)

tires) Wheel base

1805 mm (71.1 in.)

Minimum ground clearance
(Under transmission)

335 mm (13.2in.)

Front mm (in.)

1155 (45.5)

Tread

Rear mm (in.)

1180 (46.5), 1200 (47.2), 1300 (51.2), 1450 (57.1), 1545 (60.8)

NOTE : * Manufacturer's estimate

12190200030

10-3




10 CABIN

L3010+ L3410« L3710~ L4310 WSM, 12190

L3710HST
Model
4wWD
Tire size Front 83-16
(Std. tires) Rear 13.6—24
Clutch Dry type single stage
Travelling Steering Hydrostatic power steering
system Transmission Hydrostatic transmission (3 speeds)
Brake Travelling W..et disc type :
Parking Connected with the travelling brake
Differential Bevel gear
Hydraulic control system Position control, draft and mixed control (if equipped)
Hydraulic Pump capacity (Max. flow rate) Main pump 29.5 LUmin. (7.8 GPM), Power steering pump 15.3 L/min. (4.0 GPM)
system Three point hitch SAE Category I
v s owend 1050 25101
Rear PTO PTO shaft SAE 1-3/8, 6-splines {(with overrunning clutch)
Revolution | Independent PTO 1 speed : 9.0 r/s (540 rpm) / engine 40.6 r/s (2436 rpm)
Mid PTO PTO shatft USA No.5 (KUBOTA 10-tooth) involute spline
Revolution | Independent PTO 1 speed : 33.3 r/s (2000 rpm) / engine 39.9 r/s (2394 rpm)

Min. turning radius (with brake)

25m (8.2 f)

Traction system

Fixed drawbar or swing drawbar (if equipped)

Weight (with CAB)

1585 kg (3490 Ibs)

12190200040
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SPECIFICATIONS (Continued)

L4310HST
Model
2WD | 4wD
Maximum PTO power 26.8 kW (36.0 HP)*
Engine NET power 32.1 kW (43.0 HP)*
Model V2203-AN
Type Indirect injection, vertical, water-cooled, 4-cycle diesel engine
Number of cyiinders 4
Bore and stroke 87 x924mm (3.4 x3.6in.)
Total displacement 2197 em® (114.1 cu.in))
Rated revolution 43.3 r/s (2600 rpm)
Combustion chamber Spherical type (E-TVCS)
Fuel injection pump Bosch type mini pump (PFR4M)
Governor Centrifugal ball mechanical governor
Injection nozzle Throttle type
) Injection timing Before T.D.C. 0.314 rad. (18")
Engine —
Injection order 1-3-4-2
Injection pressure 13.73 MPa (140 kgf/cm®, 1991 psi)
Compression ratio 23:1
Lubricating system Forced lubrication by trochoidal pump
Cooling system Pressurized radiator, forced circulation with water pump
Starting system Electric starting with cell starter 12 V, 1.4 kW
Alternator 12V, 720 W (60 AMPS)
Battery 447-Cold cranking Amps at — 18 °C (- 0.4 °C)
Fuel Diesel fuel No.1 [below — 10 °C (14 °F)] Diesel fuel No.2 [above —10 °C (14°F)]
Lubricating oil CC or CD (API grade)
Weight (Dry) 206.5 kg (455 Ibs)
Fuel tank 35.0L (8.2U.5.gal., 7.7 imp.gal.)
Engine crankcase 76L(8.0U.S.qts., 6.7 Imp.qts.)
Capacities Engine coolant 8.7 L (9.20.8.gal., 7.7 Imp.qts.)
Transmission case 39.0L (10.3 U.S.gal, 8.6 Imp.gal.)
Front axle case 5.5L (5.8 U.S.qts., 4.8 Imp.qts.)
Overall length (without 3P) 3020 mm (118.9in.)
Overall length (with 3P) 3230 mm (127.2in.)
Overall width (Minimum tread) 1585 mm (62.4 in.)
Overall height (with CAB) 2175 mm (85.6 in.)
" . Overall height .
I(::;T: rgg?ns (Top of stegring wheel) 1535 mm (60.4 in.)
tires) Wheel base 1810 mm (71.3in.) | 1805 mm (71.1in.)
o resomesoy 570 14610
Tread Front mm (in.) : ;ig f;g;; ﬁ:g ggg; 1155 (45.5)
Rear mm (in.) 1180 (46.5), 1200 (47.2), 1300 (51.2), 1450 (57.1), 1545 (60.8)
NOTE : * Manufacturer's estimate
12190200050
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Model L4310HST
2WD awD
Tire size Front 6.00- 16 83-16
(Std. tires) Rear 14.9-24
Clutch Dry type single stage
Travelling Steering Hydrostatic power steering
system Transmission Hydrostatic transmission (3 speeds)
Brake Trav?lling Wt.at disc type .
Parking Connected with the travelling brake
Differential Bevel gear
Hydraulic control system Position control, draft and mixed control (if equipped)
Hydraulic Pump capacity (Max. flow rate) Main pump 29.5 L/min. (7.8 GPM), Power steering pump 15.3 L/min. (4.0 GPM)
system Three point hitch SAE Category 1
et end 10501 @101
Rear PTO PTQO shaft SAE 1-3/8, 6-splines (with overrunning clutch)
Revolution | Independent PTO 1 speed : 9.0 r/s (540 rpm) / engine 40.6 r/s (2436 rpm)
Min. turning radius (with brake) 25m(8.2ft)
Traction system Fixed drawbar or swing drawbar (if equipped)
Weight (with CAB) 1495 kg (3300 Ibs) | 1595 kg (3520 Ibs)

TRAVELLING SPEEDS

12190200060

(at rated engine rpm)

Model L3710HST LA310HST

Tire size (Rear) 13.6-24 14.9-24

Range gear shift lever km/h mph km/h mph
Low 0to 5.8 0to 3.6 Oto 6.0 0to 3.7

Forward Middle 0to0 10.8 0t06.7 Oto11.2 Q0to7.0
High 0to 23.1 Oto14.4 0t023.9 0to 14.9
Low Oto4.6 0to29 Oto 4.8 01t03.0

Reverse Middle Oto 8.6 0to54 0to 9.0 0to5.6
High Oto 18.5 Oto11.5 O0to 19.1 Oto 11.9

12190200070
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[1] COOLING WATER

Capacity .
Place Cooling water
L3710 | L4310
87L
Cooling system 9.2 U.S.gts. Fresh clean water with anti-freeze
7.7 Imp.qgts.

[2] MAINTENANCE CHECK LIST

12190G00010

Idicationon hour meter
. (Change or check every interval shown u‘:::;s o|Reference
No. Check point below) P page
100 | 200 | 300 | 400 | 500 | 600 { 700 | BOO | 1 year
1 | Air conditioner belt adjustment #r #r 7 7 10-G2
2 | Air conditioner condenser checking bt # e gl 10-G2
3 | Fresh air filter cleaning r 7 Y ¥ 10-G2
4 | Inner air filter cleaning T 7 e e 10-G3
5 Air con_'\dltlonlng system line and clamp " 10-G3
checking
6 | Cabin isomount checking 41 10-G3
7 Doqr arjd rear window hinge + 10-G3
lubricating
8 | Adding washer liquid + 10-G3
9 Amount of refrigerant 4+ 10-520
(gas) checking
Note :The jops indicated by 4 service as required.
12190G00020

[3] CHECK AND MAINTENANCE

A CAUTION

e Be sure to check and service the tractor on a flat place with engine shut off, the parking brake on and
chock the wheels.

(1) Daily Check

Cleaning Insect Control Mesh (For Condenser)

12190G00030

1. Roll up the insect control mesh (1) from below and clean.
2. Finally straighten the mesh down along the condenser.

(1) Insect Control Mesh

10-G1

12190G00040
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{2) Check Pcints of Every 200 Hours

Adjusting Air Conditioner Belt Tension

A CAUTION

e Be sure to stop the engine before checking air conditioner
belt tenslon,

1. Stop the engine and remove the key.

2. Apply 88 N (10 kgf, 22 Ibs) pressure to the belt between the
pulieys.

3. Htension is incorrect, adjust the beit tension.

4. if belt is damaged, replace it.

12190F00050

A deflection of between
10to 12 mm (0.39 tc 0.47
Factory spec. in.) when the beltis
pressed in the middie of
the span

Alr conditioner belt
tension

B Adjustment

1. Disconnect the battery negative cord.

2. Remove the alternator upper mounting screw, then lcosen the

alternater lower mounting screw and nut.

3. Remove the fan belt from alternator pulley.

4, Loosen the air conditioner belt tension pulley nut (1),

5. Tighten the adjusting nut (2} to adjust the air conditioner belt
tension.

{1} Tension Puliey Nut {A} Deflection
{2) Adjusting Nut
12190G00050

Checking Air Conditioner Condenser

1. Check the air conditioner condenser {1).

2. if dust and dirt, wash off all dirt and dust from the condenser (1)
with a soft brush, use care not to damage or bend the fins.

(1) Air Conditioner Condenser

12180G00060

Cleaning Fresh Air Fiiter
1. Remove the knob bolts (3) and puil out filter (1).

@ nNoTE

@ Do not hit the filter. If the fiiter becomes deformed, dust
may enter into the air-conditioner, which may cause
damage and malfunction.

e Do not use gascline, thinner or similar chemicals to clean
the filter as damage to the filler may occur.

@ [t may aiso cause an unpieasant odor in the CAB when the
system s used next.

12190F00980 ® i

(1) Fresh Alr Filter (A} Air inner Port
(2) Cover
(3) Knob Bolt

12190G00130

10-G2
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Cleaning Inner Air Filter

1. Remove the inner air filter (1), and blow air from the direction
opposite 1o the filter's normal flow.

(1) fnner Air Filter {(2) Push-rivet

12190F00380 /

12190G00120

(3) Check Points of Every 1 Year

Checking Air Conditioner Pipe and Clamp

1. Check to see that all lines and hose clamps are tight and not
damaged.

2. if hoses and clamps are found worn or damaged, replace or
repair them at once.

12180G00080

Checking Cabin Isomount

1. Check the isomounts (1) for any breakage or fatigue.
2. Replace them if they have deteriorated.

(1) Isomount

12190G00090

Lubricating Door and Rear Window Hinge
1. Appiy a smalt amount of lubricating liguid to the following points
when it is necessary.
(1) Door Hinge {2) Rear Window Hinge
.
12190F00060
12190G00100
Adjusting Washer Liguid
1. Add a proper amount of automobile washer liquid when it is
necessary.
20L
Washer liquid tank Capacity 2.1 U.S.qgts.
1.8 Imp.gts.
(1) Washer Liquid Tank
12190G007110

10-G3
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[4] SPECIAL TOOLS

H NOTE
e Special tools for R134a refrigerant air conditioning system introduced below are available from
NIPPONDENSC CO. LTD.

12190G00140
Air Conditioner Service Tool

Code No: NIPPONDENSO 95048-00061
Application: Use for charging, testing or discharging the air
conditioning system.

12190P00570

(1) Manifold Gauge Assembly  95048-10090
(2) Charging Hose (Red : HI) 95848-10270
(3) Charging Hose (Biue:LO)  95948-10280
(4) Charging Hose (Green) 95948-10260
(5) Can Tap Valve 95048-10150
(8) T Joint 95048-10160
(7) Quick Coupler (H) 95048-10130
(8) Guick Goupler (LO) 95048-10140
(8) Service Valve Packing 95906-10310
(10} Charging Hose Packing 95906-10300
(11) Tool Case 95949-10610

®

12190F00080 "o

12190G00150

Eiectric Gas Leak Tester

Code No:  NIPPONDENSO 95146-00060
Application: Use for gas leak testing the air conditioning system.

12190P00580
12190G00160

Vacuum Pump

Code No:  NIPPONDENSO 95046-00040 (AC220V)
95046-00050 (AC240V)

Application: Use for evacuating the air conditicning system.

(1) Adaptor (For 134a) (2) Vacuum Pump

12190P00450
12190G00170

10-G4
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12190F00090

Adaptor (For R134a)

Code No: NIPPONDENSO 95048-10190 (AC220V)
95048-10200 (AC240V)
Application: Use for evacuating the air conditioning system.

12190G00180

10-G5
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(1)-3 Condensing Gaseous

In the mechanical refrigeration system, the
liquefaction of refrigerant is achieved by raising the
pressure and then by lowering the temperature. The
gaseous refrigerant which leaves the evaporator is
compressed by the compressor (1). In the condenser
(2) the compressed gaseous refrigerant releases heat to
the surrounding air and it condenses back into liquid.
And then the liquid refrigerant returns to the receiver (3).

(1) Compressor (3) Receiver
(2) Condenser

12190F00210

12190M00090

(1)-4 Refrigeration Cycle

1. The compressor (1) discharges high temperature and
high pressure refrigerant that contains the heat
absorbed from the evaporator (4) plus the heat
created by the compressor in a discharge stroke.

2. This gaseous refrigerant flows into the condenser (2).
In the condenser, the gaseous refrigerant condenses
into liquid refrigerant.

3. This liquid refrigerant flows into the receiver (3) which
stores and filters the liquid refrigerant till the
evaporator requires the refrigerant.

. By the expansion valve (5), the liquid refrigerant
changes into low temperature, low pressure liquid
and gaseous mixture.

. This cold and foggy refrigerant flows to evaporator.
Vaporizing the liquid in the evaporator, the heat from

® the warm air steam passing through the evaporator

core is transferred to the refrigerant.

12190F00220 All the liquid will change into gaseous refrigerant in

the evaporator and only heat-laden gaseous

refrigerant is drawn into the compressor. Then the
process is repeated again.
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(1) Compressor (4) Evaporator
(2) Condenser (5) Expansion Valve
(3) Receiver

12180M00100

10-M11
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(2) Outline of Air Conditioning System

The machine is equipped with a thin large-capacity
air conditioner with outside air intake. Through the
inside air filter (9) as well as the outside air filter (4), the
air flows along between the outer roof (2) and the inner
roof (8) and reaches the air conditioner unit (1). The air
is then cooled and dehumidified by this unit.

The resulting air is heated to a comfortable level. In
this way, the air being blown via the blow port can be
kept at comfortable temperature and humidity.

The 3 front blow ports (5) can be opened and closed
using the center knob of each port. The 4 side blow
ports (7) are opened and closed using the mode lever on
the control panel (6). With these ports open or closed,
you can feel your head cool and your feet warm.

. ) Factory
Capcaity (Cooling) spec. 2.10to 2.56 kw
l Capacity (Warming) Factory 3.14 10 3.84 kw
12190F00230 spec.
Kinds of refrigerant Factory R134a
(Charge amount) spec 0.9101.0kg
' 1.98 t0 2.21 Ibs.
0.196 MPa
Pressure sensor (Low) Ea;:::ory 2.0 kgffem?
pec. 28.4 psi
3.14 MPa
Pressure sensor (High) Ea;:::ory 32.0 kgffcm?
pec. 455 psi
(1) Air Conditioner Unit (5) Front Biow Port
(2) Outer Roof (6) Control Panel
(3) Inside/Qutside Air Selection (7) Side Blow Port
Damper (8) Inner Roof
(4) Outside Air Filter (9) Inside Air Filter
12190M007110

10-M12
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(3) Refrigeration System

12190F00240

(1) Heat Sensitizing Tube (7) Condenser {@) Cold Air (e) High Pressure, High
(2) Expansion valve (8) Receiver (b) Low Pressure, Low Temperature Gas
{3) Evaporator (9) Desiccant Temperature Mist (fi Hot Air

{(4) Blower Motor (10) Pressure Switch {¢) Cabin Interior Air {g) Liquid

(5) Compressor (11) Heater Core (d) Cabin Interior Air

(6) Engine Cooling Fan (12) Water Valve

6. At this time, warm air in a cabin is drawn into the

The refrigerant cycle of air conditioning system is as

follows.

1.

The gaseous refrigerant evaporated through the
evaporator (3) is compressed in the compressor (5)
to approx. 1.47 MPa (15 kgf/em?, 213 psi) and is also
raised in temperature to approx. 70 °C (158 °F) and
delivered to the condenser (7).

. The gaseous refrigerant is cooled down through the

condenser (7) to approx. 50 °C (122 °F) and delivered
to the receiver (8) in the liquid state.

At this time, heat removed from the cabin interior is
extracted by means of the condenser (7).

. The liquid refrigerant is collected in the receiver (8)

for a certain period. At this time moisture are
removed from the refrigerant by desiccant ().

. The liquid refrigerant after removing moisture and

dust is jetted out of the small hole of the expansion
valve (2) into the evaporator (3) as if it were
distributed by an atomizer. Thus, the refrigerant is
reduced in both pressure and temperature, and
becomes easy to evaporate.

. The refrigerant evaporates at 0 °C (32 °F) vigorously,

taking heat from the surface of the pipes in the
evaporator (3).

evaporator (3) by the blower motor and is passed
over those pipes, transferring its heat to the
refrigerant for evaporation. The air thus cooled is
distributed to the cabin. (That is heat in a cabin is
taken by the evaporator.)

{Reference)

@ Since warm air in a cabin is cooled suddenly, water
in the air is liquefied and removed, which means
dehumidification is also performed.

7. The gaseous refrigerant from the evaporator (3) after

having performed the cooling action is returned to the
compressor (5), and is compressed to liquefy it (high
pressure and high temperature). This cycle is
repeated.

8. The air coming from the evaporator is fed to the air

mixing doors, by which part of the air is introduced
into the heater core (11). In doing so, the air
temperature can be adjusted to a comfortable level.
The air mixing doors are controlied through the cable
connected with the control panel.

12190M00120

10-M13
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(3)-1 Compressor

12190F00250

12190F00260

12190F00270

The compressor (1) is installed to on the engine and
is driven by crank pulley through a belt.

The compressor is a pump designed to raise the
pressure of refrigerant. Raising the pressure means
raising the temperature. High temperature refrigerant
vapor will condense rapidly in the condenser by
releasing heat to the surrounding.

Compressors are roughly classified into two types;
reciprocating type and swash plate type. This air
conditioner system adopts swash plate type compressor.
l Swash Plate Type Compressor

A number of paired piston at set on the swash plate in
an interval of 72 degrees for 10 cylinders compressor.
When one side of a piston is in a compression stroke,
the other is in a suction stroke.

(1) Compressor (5) Shaft Seal

(2) Magnetic Clutch (6) Ceramic Shoe

(3) Piston (7) Thrust Bearing

(4) Shaft {(8) Suction and Discharge Valve

12190M00130

When the pressure inside piston becomes negative
as the piston is lowered, the low pressure gas flows
through the suction hole of the valve plate (7) to force
down the suction valve (3), thereby sending refrigerant
into each cylinder. The deflecting width of the suction
valve (3) is determined by the notch in the cylinder
(suction valve stopper) (5). When the piston goes into
the compression stroke and the pressure exceeds that of
high pressure side, the discharge valve (4) is pushed up
to send out the high pressure gas from the compressor.

After the compression stroke is completed and the
piston goes into the suction stroke, the high pressure
gas on the discharge side holds the discharge valve to
prevent the back flow of the gas from the high pressure
side. In this way, the difference of high and low pressure
can be maintained inside of the compressor.

The R type compressor has 5 pairs (10 cylinders) of
pistons secured to the swash plate which is secured
diagonally on the shaft. As the shaft rotates, the piston
(6) reciprocates in the same direction as the shaft.
Cylinders are arranged respectively on both sides of a
pair of pistons and when the cylinder on one side is in
compression stroke, the cylinder on the other side goes
into suction stroke.

(1) Suction (5) Notch

(2) Discharge (6) Piston

(3) SuctionValve (7) Valve Plate
(4) Discharge Valve (8) Retainer

12190M00140

10-M14
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12190P00640
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B Compressor Oil

The compressor oil dissolves in the refrigerant,
circulates through the air-conditioning cycle, and
functions to lubricate the compressor. But the
conventional compressor oil for R12 doesn’t dissolve in
R134a, so it doesn't circulate through the cycle, and the
lifespan of the compressor is considerably shortened.

it is still essential to ensure that the correct refrigerant
oil is used. R12 systems were iubricated with mineral
oil, which is totally unsuitable for R134a systems. The
letter require PAG oil, which mixes very well with the
refrigerant and provides ideal lubrication throughout the
system.

If the high pressure is abnormally high, the melt bolt
dissolves, and the refrigerant is released into the
atmosphere, and the system is maintained. At the time,
all of the refrigerant in the system is released into the
atmosphere.

Even in the worst case, the outflow of refrigerant is
stopped at the minimum limit.

(Reference)

® |In normal operation, the high pressure switch is
triggered first and the compressor stops, so the
pressure relief valve is not triggered so easily.

(1) Pressure Relief Valve (A) Gas Ejection Route

When Operating

(a) 113 (L/min.) (B) Operaton

{b) 2.76 MPa, 28.1 kgf/cm?, 399.7 psi Characteristic

{c) 3.43 MPa, 35.0 kgf/cm?, 497.8 psi (C) Leakage Quantity
(d) 4.14 MPa, 42.4 kgf/cm?, 603.1 psi (D) Pressure

12190M00150

A magnetic clutch is used to engage and disengage
the compressor from the engine. Main components are
stator (6) and rotor with puliey (5), and pressure plate (7)
to engage the drive pulley (3) and compressor
magnetically.

The stator is fixed on the compressor housing, and
the pressure plate is attached to the compressor shaft.
Two ball bearings are used between the inner surface of
the rotor and the front housing of the compressor.

(1) Ball Bearing (5) Rotor W/ Pulley
(2) Snap Ring (6) Stator
(3) Pulley (7) Pressure Plate
(4) Snap Ring
12190M00160
Quality (Total) Brand Name
200 cm® ND-OIL 8
12.2 cu.in. <PAG* oil>
*PAG : Polyalkyleneglycol (Synthetic oil)
12190M00170
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(3)-2 Condenser

12190F00300

The condenser (1) is installed to the front of radiator
{2) to enable forcible cooling by the air drawn in by the
engine radiator fan.

The condenser is used for the purpose of cooling and
robbing the heat from the refrigerant gas, which has
been compressed by the compressor into high
temperature, high pressure gas, so as to change this
gas into liquid refrigerant.

The heat given off by the gaseous refrigerant in the
condenser is the sum of the heat absorbed at the
evaporator and the heat of work required by the
compressor to compress the refrigerant. The greater the
amount of heat give off in the condenser, the greater will
be the cooling effect attainable by the evaporator.

(1) Condenser (a) Gaseous Refrigerant

(2) Radiator (b} Liquid Refrigerant

(3) Tube (c} Heated Vapor from

{(4) Fin Compressor (70 °C, 158 °F)
(5) Vapor (d} Cooled Liquid to Receiver
(6) Liguefying

(7) Liguefied

12190F00310

\\

50 °C (122 °F)

12190M00180
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(3)-3 Receiver

121

12190F00320

(3)-4 Air Conditioner Unit

12190P00620

The receiver (2) serves the purpose of storing the
liquid refrigerant. The amount of the liquid refrigerant
flowing through the system varies with the operating
condition of the air conditioner. To be accurate, the
receiver stores excess amount of refrigerant when the
heat load is lowered. It also releases stored refrigerant
when additional cooling is needed, thus, maintaining the
optimum flow of refrigerant within the system.

The receiver includes a desiccant (5). It has the job
of removing moisture as the refrigerant circulates within
the system.

The sight glass (3) is installed on the top of receiver.
Amount of refrigerant to be charged is very important for
the efficiency of air conditioner. The sight glass is used
to check the amount of refrigerant. If large flow of
bubbles can be seen in the sight glass, there is
insufficient refrigerant charged. If so, replenish the
refrigerant to the proper level.

(1) Condenser (a IN
(2) Receiver (b) OUT
(3) Sight Glass

(4) Receiver Body

(56) Desiccant

12190M00190

Air conditioner unit (1) consists of evaporator (3),
expansion valve (4), heater core (2), blower (5), etc.
(1) Air Conditioner Unit

(2) Heater Core
(3) Evaporator

(4) Expansion Valve
(5) Blower

12190M00200
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12190F00330

12190F00340

Il Expansion Valve

The expansion valve restricts the flow of liguid
refrigerant as it passes through the expansion valve and
delivers sprayed refrigerant to the evaporator for
facilitating refrigerant evaporation.

The cabin interior will not be cooled sufficiently if the
expansion valve outlet is too smali. If it is too wide, frost
will be produced on the evaporator, decreasing cooling
efficiency. Thus the size of this small spray hole has to
be controlled according to various conditions.

(1) Diaphragm Chamber (a) From Receiver
(2) Diaphragm (b) To Evaporator
(3) Needle Valve (c) From Evaporator
(4) Adjusting Screw (d) To Compressor
(5) Pressure Spring

(6) Tube

(7) Heat Sensitizing Tube
(8) Capillary Tube
12190M00210

When the vapor pressure of the operating system is
stable, Pf = Pe + Ps condition will prevail. The needle
valve opening at this time will be stationary and constant
refrigerant flow will be maintained.

In the evaporator installing expansion valve, the
refrigerant in the outlet is always in superheated vapor
form for a certain length (part B in the figure). If the
cooling load increases (inlet air temperature of
evaporator becomes high), the refrigerant will vaporize
faster and cause the iength of the superheated vapor
part L to become longer. Thus, the pressure in the heat
sensitizing tube (7) rises and increases the needle valve
opening, resulting in larger flow of the refrigerant into
evaporator. Conversely, if the amount of refrigerant in
the evaporator becomes greater, the iength of the
superheated vapor part L will become shorter. The
pressure in the heat sensitizing tube will drop and
decrease the needle valve (2) opening.

(1) Diaphragm (A) Saturated Vapor Part
(2) Needle Valve (B) Superheated Vapor Part L
(3) Refrigerant Inlet Pt: Gas pressure in sensitizing
(4) Spring tube
(5) Adjusting Screw
(6) Evaporator Tube Ps : Spring pressure
(7) Heat Sensitizing Tube Pe : Vapor pressure in
(8) Capillary Tube evaporator
12190M00220
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B Evaporator

The purpose of evaporator (2) is just opposite to that
of the condenser. The state of refrigerant immediately
after the expansion valve (3) is 100 % liquid. As soon as
the liquid pressure drops, it starts to boil, and in doing
so, absorbs heat. This heat is removed from the air
passing over the cooling fins of the evaporator and
causes the air to cool.

If too much refrigerant is sent into the evaporator, it
will not boil away so easily. Also, the evaporator filled
with liquid refrigerant eliminates a place for the
refrigerant to properly vaporize, which is necessary in
order to take on heat. A flooding condition of the
evaporator will allow an excess of liquid refrigerant to
leave the evaporator and may cause serious damage to
the compressor.

If too little refrigerant is sent into the evaporator,
again the evaporator will not cool because the refrigerant
will vaporize, or boil off, long before it passes through the
evaporator.

Refrigerant properly metered into the evaporator
should allow for 100 % liquid just after the expansion
valve, and 100 % gas at the outlet.

(1) Pressure Switch {56) Thremostat
(2) Evaporator (6) Fin
(3) Capillary Tube (7) Tube

12190F00350

(4) Expansion Valve
12190M00230

H Heater Core

The heater-sauce of heater utilizes cooling water
which becomes high temperature by heat of engine.

The inlet port of heater core is connected to the
delivery side of engine water pump by a rubber hose,
and the water valve is instailed on the inlet port of heater
core. Also, the outlet port of heater core is connected to
the engine cylinder biock.

The heater core is one of the heat exchangers like
evaporator or condenser, and heat is exchanged
between heated cooling water passing through the core
and air in the cabin or fresh outdoor air. Thus, air is
12190P00620 ‘A . heated.

(1) Heater Core
12190M00240

Bl Water Valve

The hot water valve (1) is connected with the hot
water valve cable (2) and controlied with the temperature
control lever on the control panel. This lever is used to
adjust the flow rate of hot water going into the heater.

Set the temperature control lever to the COOL
position and the hot water valve gets closed, allowing no
hot water flow. The hot water valve is built in at the right-
hand top of the center pillar.

(1) Hot Water Valve (2) Hot Water Valve Cable

12190M00250
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B Refrigerant R134a

B A/C Blower

The biower is incorporated in the right-hand space of
the air conditioner unit. It biows cool, warm or fresh air
via the front and side blow ports into the cabin.

The speed of the blower motor (1) can be adjusted in
3 steps by the resistor (2).

The blower fan (3) is of centrifugal type. The air
being sucked in parallel with the rotary shaft is biown in
the centrifugal direction; in other words, perpendicular to
the rotary shaft.

(1) Blower Motor (3) Blower Fan
(2) Resistor

12190M00260

B Air Mixed Door - Mode Door

The air mixing doors (1) are fit at both sides of the
heater in the air conditioner unit. The temperature
control lever on the control pane! is used to open and
close the doors. Set this lever to the rightmost (WARM)
position, and the air mixing doors get fully closed. All the
air that is passing through the evaporator is heated up
and fed to the blow ports. As this lever moves to the left
(toward the COOL position), the air mixing doors open
themselves gradually. This means that there will be
more air not being heated. The hot water valve
gradually closes at the same time, and the blown-air
temperature will drop accordingly. Most of the air that
does not pass through the heater but comes through the
air mixing doors is blown out of the side biow ports. This
helps you feel your head cool and your feet warm.

The mode doors (2) are provided at the inlets of the
ducts that run to the right- and left-side blow ports, and
are used 10 open and close the side blow ports.

(1) Air Mixing Door (2) Mode Door
12190M00270

Il IMPORTANT

e The air conditioning system operates using
R134a refrigerant. This substance does not
contain any chlorine atoms, so it does not have a
detrimental effect on the ozone in the Earth’s
atmosphere.

® Even so, the refrigerant must never be discharged
straight into the air. It must be trapped in a
recycling machine.

Refrigerant stored in a recycling unit may be re-
used at any time.

¢ The recycling machine used to do this must be of
a type suitable for handling R134a refrigerant.

& R134a has a corrosive effect on copper as well as
various seals and components used in the R12
system. For this reasen, never use R134a
refrigerant in a system that has previously used
R12. Before replacing any component, it is vital
to check whether it is compatible with the type of
refrigerant used.

12190M00280
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B Refrigerant Properties
. e Water boils at 100 °C (212 °F) under atmospheric
180{ &0 bl ‘ pressure, but R134a boils at — 26.5 °C (- 15.7 °F) and its
:jz - A W freezing point is — 101 °C (~149.8 °F) below zero under
vo| | @ _ M f d atmospheric pressure.

() 100] 20 pr— B If R134a were exposed and released to the air under
s c normal room temperature and atmospheric pressure, it
- would absorb the heat from the surrounding air and boii
2 ,,f, immediately changing into gas. Also R134a is easily
0]z condensed back into liquid under the pressurized

3839 T Kg/cm?G condition by removing heat from it.
S0 180 186 260 756 300 P96 The characteristic curve of R134a which expresses
12190F00360 @ the relation between the temperature and pressure is

shown in the figure left. The graph itself indicates the
boiling point of R134a under each temperature and
pressure. On the graph, the upper portion above the
curve is gaseous state of R134a and the lower portion
below the curve is liquid state of R134a. The gaseous
refrigerant can be converted into the liquid refrigerant by
raising the pressure without changing the temperature or
decreasing the temperature without changing the
pressure. (See (a) and (b) in the figure.) Conversely,
the liquid refrigerant can be converted in to the gaseous
refrigerant by lowering the pressure without changing
the temperature, or by raising the temperature without
changing the pressure. (See (¢) and (d).)

(1) Temperature {A) GAS

{2) Gauge Pressure {B) LIQUID

12190M00290
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(4) System Control

cooL W]mWARM

12190F00370
(1) Air Mode Lever (7) Recirculated Air (12) Air Qutlet Door D3 ({A) Control Plate
(2) Blower Switch (8) Blower (Mode Door) {B) Air Selection Lever
(3) Air Conditioner Switch (9) Evaporator (13) DEF (C) Biock Diagram of Air Flow
(4) Temperature Control Lever  (10) Temperature Door D2 (14) FACE Passage
(5) Fresh Air (Air Mixed Door) (15) DEF and FACE
) )

(6) Air Intake Door D1 (11} Heater

1) Selection of recirculated air (7) or fresh air (5) is
done with door D1.

M RECIRC
By setting the air selection lever (16) in rear control
panel to RECIRC position, door D1 (6) shuts the flesh
air inlet port. Air inside the cabin is recirculated.

B FRESH
By moving the air seiection lever (16) to FRESH
position, door Dt opens the flesh air inlet port.
Qutside air comes into cabin.

2) Temperature control of outlet air is done with
door D2,

E cooL
By setting the temperature controi lever (4) in contro!
panel to COOL position, door D2 (10) is moved to
close water valve. The air flows to door D3 (12) side
without passing the heater core.

M WARM
By moving the temperature lever to WARM position,
door D2 is moved to open water valve. The air flows
to door D3 (12) side passing through the heater core.

Air Selection Lever

3) Outlet fir fiow is controlled by door Ds.
Moving the air mode lever (1) opens and shuts door
D3 and establishes the air passage according to the
lever position.

B DEF + FACE
By moving the mode lever to DEF + FACE position,
the door D3 is moved to establish the air passages to
outlets O1 and O2. Air comes out from both outlets.

B DEF
Moving the mode lever to DEF position, door D3 is
moved to set up the air passage to outlet O1. Air
comes out from outlet O1.

O1 : Front air outiet
02 : Side air outlet

12190M00300
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(5) Electrical System
(5)-1 Electrical Circuit

®
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12190F00380
(1) Battery (5) AJ/C Blower Motor (9) A/C Blower Switch (13) Pressure Switch
(2) Slow Blow Fuse (6) A/C Blower Resistor (10) A/C Switch (14) Diode
(3) Main Switch (7) A/C Blower Relay 1 (11) Compressor Relay (15) Compressor
(4) A/C Relay (8) A/C Biower Relay 2 (12) Thermostat

The process of magnetic clutch being engaged is
shown below.

Main Switch (3) ON — A/C Blower Switch (9) ON
(Low, Medium or High) — A/C Switch (10) ON —
Compressor Relay (11) ON — Thermostat (12) ON (the
thermostat temperature is more than 4 °C (39.2 °F)) —
Pressure Switch (13) ON (if refrigerant pressure is
between 0.21 MPa (2.1 kgficm?, 30 psi) and 265 MPa
(27 kgf/cm?, 384 psi) — Magnetic Clutch of Compressor
Engaged.

10-M23
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(5)-2 Air Conditioner Relay, Blower Relays and Compressor Relay

12190P00660

®
meE
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12190F00390
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&

(5)-3 Air Conditioner Blower Switch

12190F004C0

2}

L oo

e — eS|
._._._—E_ro'n\_;

Remove the outer roof and the relays are visible at
the ceiling center of the cabin : blower Hl relay (1), A/C
relay (Blower LO relay) (2), blower ME relay (3) and
compressor relay (4). When the blower fan is adjusted
for the air flow rate, the blower HI relay is activated by a
signal from the fan switch on the control panel.

Among the air conditioner components, current flows
to the biower motor and magnetic clutch. If all of these
current were to be passed through the main switch and
supplied, the current would be too large for the main
switch so that there will be danger or burning out the
main switch contact. If the current were to be passed
directly from the battery, forgetting to turn off the blower
motor could result in a discharged battery.

To protect against such trouble, relays have been
provided. These relays have been made so that when
current flors through its coil, the contact close to supply
the power from the battery. By employing these relays,
the current flowing through the main switch has been
decreased as only a small current is required to actuate
the relays. Thus there will be no danger of burning out
the switch contact, and when the main switch is opened,
the relay contact will open at the same time. This action
stops the current flow in the air conditioner circuit so that
there will also be no chance of the battery discharging.

(1) Blower HI Relay {a) Small Current
(2) A/C Relay (Blower LO Relay) (b) To Compressor Relay
(3) Blower ME Relay (c) To A/C Switch
(4) Compressor Relay (d) To Blower Hl Relay
(5) Battery (e) To Blower ME Relay
(6) Main Switch (f) To Resistor
12190M00320

The wind of blower can be changed in 3 position
(Low, Medium, High) by changing the air conditioner
blower switch position.

B Air Conditioner Blower Switch is “OFF” Position

When the air conditioner blower switch is in OFF
position, even if the main switch is turned to ON position,
air conditioner relay does not operate.

(1) Battery (6) A/C Blower Switch

(2) Main Switch ON (7) Blower HI Relay

{8) A/C Relay OFF (8) Blower ME Relay

{4) A/C Blower Motor

(5) Resistor () To A/C Switch
121856M00330
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B When Air Conditioner Blower Switch is in ¢ (Low),
® (Medium) or @ (High) Position

a When the main switch is turned ON, the current flows

from battery to A/C reiay’s coil and A/C relay is turned

ON. As the A/C relay is turned ON, the current from

battery flows to A/C blower switch through the A/C

blower motors as follows.

“” (Low) Position

Battery — Slow Blow Fuse — Fuse — A/C Relay
Contact (3) — Blower Motor (4) — Blower Resistor (5) —
T Ground.
“@” (Medium) Position
® poo - Battery — Slow Blow Fuse — Fuse — {\/C Relay
* ‘ @ \ % Contact (3) — Blower Motor (4) — Blower Resistor (5) —
bk s Blower ME Relay Contact (6) — Ground.
® g gz “@" (High) Position
il Battery — Slow Blow Fuse — Fuse — A/C Relay
Contact (3) — A/C Blower Motor (4) — Blower Relay
Contact (7) — Ground.
12190F00410 (1) Battery (7) AJ/C Blower Hi Relay
(2) Main Switch (8) A/C Blower Switch
(3) A/C Relay
(4) AJC Blower Motor {a) To A/C Switch
(5) Resistor (b} t