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957V EX 00-4
00 General Information
Outline

Outline

Layout of main components

—_—\ -

~,oO0OXXNOIORrON =

Engine assembly (Cummins QSX-15)
Transmission/Torque converter assy
Hydraulic pump

Multiple (loader) control valve
Steering valve

Pilot valve (for loading)
Transmission control valve

Air cleaner

Precleaner

Muffler

Radiator

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Front axle assembly

Rear axle assembly

2nd propeller shaft

3rd propeller shaft

Hydraulic oil cooler (air-to-oil type)
T/C oil cooler (lower tank of radiator)
Air charge cooler

Fuel cooler

Front parking brake

Parking brake

Fan motor

95200001
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00 General Information

Outline
(kgf-m)
Bolt size Bolt strength
Type i i
s d’.“om'”.a' Nominal Pitch 8.8 (8T) 10.9 (11T)
imension dia.
M8 8 (C)1.25 2.7 3.9
(C)1.5 5.4 7.8
M10 10
(F)1.25 5.6 8.2
(C)1.75 9.2 13.5
M12 12
(F)1.25 9.8 14.5
(C)2.0 14.5 21.0
M14 14
(F)1.5 15.5 22.5
(C)2.0 22.0 32.0
M16 16
(F)1.5 23.0 33.7
(C)2.5 30.5 445
M18 18
(F)1.5 33.0 48.5
Metric thread (C)2.5 42.5 62.0
M20 20
(F)1.5 46.0 67.5
(C)2.5 57.0 83.0
M22 22
(F)1.5 61.0 89.5
(C)3.0 73.5 105.0
M24 24
(F)2.0 78.5 115.0
(C)3.0 105.0 155.0
M27 27
(F)2.0 115.0 165.0
(C)3.5 145.0 215.0
M30 30
(F)2.0 160.0 230.0
(C)3.5 195.0 290.0
M33 33
(F)2.0 210.0 310.0
5/16 05 18 UNC 2.5 3.6
3/8 06 16 UNC 4.5 6.6
7116 07 14 UNC 7.2 10.5
12 08 13 UNC 10.5 15.0
Unified thread 9/16 09 12 UNC 15.0 22.0
5/8 10 11 UNC 20.5 30.0
3/4 12 10 UNC 36.5 53.5
7/8 14 9 UNC 56.5 82.5
1 16 8 UNC 88.5 130.0

Note: Tighten the bolts according to the above list, unless otherwise specified.




957V EX 03-2
03 Measurement for Performance Check
Cautions on Safety

Cautions on Safety

A WARNING

Unexpected movement of the machine may cause an
accident resulting in injury or death.
Therefore, to provide repair service with the engine
running, be sure to observe the following items:
- Park the machine on level ground.
- Apply the parking brake.
Block the tires with chocks to prevent the tires from
moving.
Determine the signals between the service man.
Prohibit any person from walking into dangerous
areas.

- Near articulation areas of the machine

- Under the machine
Around the engine
In front of or behind the machine

& WARNING

Operation under the boom or the bucket may lead to
severe accidents.

Make sure to apply the safety lock of the boom and
the bucket control lever provided in the cab, remove
the starter key, and attach a "DO NOT OPERATE!"
tag to the cab.

A CAUTION

Be careful not to be burnt by bursting high pressure
oil.

Release the pressure remaining inside the circuit and
open the cap of the hydraulic oil tank before removing
the plug from the pressure measurement port so that
the internal pressure of the hydraulic oil tank is
released and burst of the high pressure oil can be
prevented.

A WARNING

Entering the articulation area of the machine body
while the engine is running may cause severe acci-
dents.

Make sure to stop the engine, pull out the starter key,
and attach a "DO NOT OPERATE!" tag to the cab
before entering the articulation area.

A CAUTION

Touching the fan or the V belt of the engine or the hot
area while the engine is running may cause severe
accidents.

Make sure to stop the engine before opening the
engine room side cover.
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12 Function & Structure Chassis Group
Front Chassis

Loading linkage pin

1. Bucket - Boom 2. Boom - Lever

- —— %

4. Front chassis - Boom

5. Bucket - Rod

8. Bucket cylinder -
Front chassis

90
Sl o

10. Front chassis -
Steering cylinder

11. Steering cylinder -
Rear chassis

3. Boom - Boom cylinder

mooI
(3.94) °

6. Lever - Rod

 E—

)

9. Boom cylinder -
Front chassis

100
sl

mm (in)

K957ZV12003
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13 Check & Adjustment Chassis Group
Linkage Pin

Bucket hinge pin section

|

Boom Bucket

Bushing A M Bushing B /

Hinge pin

Shim Seal retainer assy ) . L/J
Shim (as required) 90V2E13002

Adjust the clearance () to 1.0 mm or less for the hinge
pin (#1).

How to assemble

2. Align the pin holes in the bucket and the boom then
insert the pin.

3. Place the shim between the bucket boss and the
seal ring assy so that the clearance between the

boom boss and the seal ring (* marked) is less than
1 mm.

Tighten the bolt for the seal retainer assy.

G—1: 441 N-m (45 kgf-m) (326 Ib-ft)

Shim thickness
90V2E13001
1.0, 0.5 mm (0.039, 0.020 in)
1. Attach the seal retainer assy to the bushings. (2 kinds of shim thickness)

(When installing the dust seal to the seal retainer

assy, be sure to check the direction of the dust
seal.)
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22 Function & Structure Power Group
Propeller Shaft

Third propeller shaft assembly

Transmission — Rear differential

Every 2000 hours greasing

K95ZVE22002

1. Journal spider assembly
2. Propeller shaft
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22 Function & Structure Power Group

Differential Gear

Differential Gear

Front differential gear
1 1

N\

10

12

13

- ﬁ /"/
r i

14 E {
‘ 4

Flange
Qil seal (single lip)
Seal retainer
Bearing retainer
Shim

Taper roller bearing
Collar

. Drive pinion

. Carrier

. Pilot bearing

SOEXNOUAWLN

-_—

18

Fill with
grease
when

Grease 2 assembling.

nipple

S [

A Details
(S/N 0101~0336)
(S/N 9001~9095)

_J
Fill with
grease

Grease 2 when
; assembling.

11.
12.
13.
14.
15.

16.
17.
18.
19.

nipple
Lj /
LIS

7 [

15 .
A Details

(S/N 0337~)

(S/N 9096~)

K95ZVE22008

Nut
Snap ring

Taper roller bearing
Adjusting nut

Side gear

Thrust washer (pinion gear)
Differential pinion

Ring gear

Oil seal (Double lips)
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23 Check & Adjustment Power Group
Propeller Shaft

Propeller shaft tightening torque

2nd propeller shaft Pillow block (Center bearing) 3rd propeller shaft

(S/N 0413~)
2nd propeller shaft 3rd propeller shaft
K95v23001
6. 162 N-m (16.5 kgf-m) (119 Ib-ft)
IMPORTANT 7. 162 N-m (16.5 kgf-m) (119 Ib-ft)
Never reuse universal joint or driveline bolts or locks. 8. 417 N-m (42.5 kgf-m) (308 Ib-ft)
Always use new bolts and secure with loctite® 262
and primer. A N
#1, 2, 3: Screw lock agent (Three Bond 1327)
56— #4, 8: Screw lock agent (Loctite® 262)

142 N-m (14.5 kgf-m) (105 Ib-ft)
142 N-m (14.5 kgf-m) (105 Ib-ft)
142 N-m (14.5 kgf-m) (105 Ib-ft)
441 N-m (45.0 kgf-m) (326 Ib-ft)
162 N-m (16.5 kgf-m) (119 Ib-ft)

aoroN =
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32 Function & Structure Torque Converter and Transmission Group

Torque Converter

Torque Converter

(rg

Output Input

P 3

952V32002

Torque converter structure

The torque converter is between the engine and trans-
mission, and consists of three impellers as shown in the
figure. The three impellers are pump (P), turbine (T),
and stator (S) impellers.

Power flow path

The pump is connected to the engine flywheel, and
rotates together with the engine.

The turbine is connected to the torque converter output
shaft to transmit the power to the transmission.

The stator is fixed to the torque converter case. The
area of the impellers is filled with oil. When the engine
is started, the pump impeller rotates, therefore the oil
will circulate to rotate the turbine impeller (circulation
order: pump—turbine—stator—pump). Oil is redirected
by the fixed stator impeller back to the pump impeller.
When the turbine impeller rotates, the power will be
transmitted to the output shaft.

Torque multiplication

Torque ratio (t)

T
0.5 1.0
Speed ratio (e)

957Vv32003

If the engine speed/pump impeller speed stays the
same but the turbine impeller speed is reduced due to
the transmission load-output torque is increased. This
is "torque multiplication". Heat is also generated.

Turbine impeller speed (min~") (rpm)
Pump impeller speed (min~") (rpm)

Speed ratio(e)=
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32 Function & Structure Torque Converter and Transmission Group
Power Flow Path in the Transmission

Forward 4th speed flow path

2nd speed clutch oil High range clutch
2nd speed clutch ’

Input power

S g il M —F High range clutch oil

- , — 7 | B ———— "
777777 { — N i =_————

Output power

952Vv32019
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32 Function & Structure Torque Converter and Transmission Group

Modulation Mechanism

Modulation Mechanism

Modulator valve function

When changing forward/reverse or speed, the modula-
tion mechanism works to reduce the time required for
clutch engagement (time lag), to prevent the shock at
clutch engagement, to improve the work efficiency and
durability of the power system, and to ensure operator's
comfort.

For such effects, the modulation mechanism controls
the clutch oil pressure rising time as follows:

An electrical signal from the shift control unit (SCU) con-
trols the trimmer operation. For information on the SCU
refer to "Electrical Group" section.

Modulator valve 1

Pressure difference
sensor

>\>§/N ~0556)

&
000
ﬁ@:‘ slele}

To clutch solenoid valve

| L

Modulator
valve 2

(?
A
s

Clutch pressure
regulator valve

/ Port P

To torque
converter

00Q

w

S

=
Q

=
)
3

o

From pumpT \L Drain l Drain

952V32009

The modulator valve 1 is a solenoid-operated propor-
tional pressure reducing valve. Downward magnetic
force (F) acts on the top of the spool in proportion to the
amount of current applied to the coil.

The bottom of the spool is acted upon by the upward
hydraulic force (f). When this upward force (f) and mag-
netic force (F) are in balance, the spool is stationary,
which generates the specified pressure at port P.

The hydraulic force adjusted by modulator valve 1 acts
on the left end of the clutch pressure regulator valve,
and so the hydraulic force from the pump to the clutch is
also controlled by modulator valve 1.

In other words, when the control pressure from the mod-
ulator valve 1 is low, oil from the pump easily moves the
clutch pressure regulator valve to the right end and
relieves the oil to the torque converter or, above 0.9
MPa (9 kgf/lcm?) (128 psi) to the drain port, reducing
clutch oil pressure.
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33 Check & Adjustment Torque Converter and Transmission Group
Clutch Qil Pressure and Time Lag

Measuring clutch time lag

A WARNING

Unexpected movement of the machine may cause an
accident resulting in injury or death.

To crawl under the machine, be sure to stop the
engine, and block the tires with chocks to prevent
them from moving. Give signals to the person in the
cab during the work.

Time lag measurement procedure

- Lower the boom to the lowest limit, and fully roll back
the bucket until the bucket contacts to the stopper.

- Set the parking brake switch to the "OFF" position.
Do not apply the service brakes.

- Set the transmission shift lever to the neutral 1st
speed.

- Keep the engine speed at 1,500 min™" (rpm).
- Move the shift lever to the forward position. At the

same time, start the stop watch to measure the time
required before the machine moves.

Possible causes for clutch time lag

Possible cause Solution

Defective pressure difference sensor (S/N
Replacement

~0556)

Malfunctioning modulator valve (1) operation Inspectpn &
repair

Malfunctioning modulator valve (2) operation Inspectlpn &
repair

Defective controller Replacement

Disassembly &

Defective clutch ;
repair




957V EX 42-10
42 Function & Structure Hydraulic Group
Layout of Hydraulic Units

Layout of Hydraulic Units

ook wdn -~

Multiple control valve

Pilot valve (for loading)

Orbitrol®

Steering valve

Hydraulic pump (for steering)

Hydraulic pump (for loading, for pilot & brake)

-_— -

~o 0N

Fan motor

Relief valve (for fan)
Bucket cylinder
Boom cylinder
Steering cylinder

952V42039
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42 Function & Structure Hydraulic Group
Hydraulic Pump

Steering pump (S/N 0101~0258, 9001~9065)

97ZV42012

1. Drive gear
2. Driven gear
3. Oil seal

4. Oil seal
5. Bushing
6. Wear plate (fixed type)

Pump specifications

Applicable circuit Steering circuit
Theoretical discharge cm®/rev 113

Maximum operation pressure MPa (kgflcm?) (psi) 24.5+0.5 (25015) (3553+73)
Maximum speed min! 2,500

Measurement conditions:
Oil temperature 50~80°C (120~180°F)
Hydraulic oil I1SO VG46



957V EX 42-30
42 Function & Structure Hydraulic Group
Hydraulic Cylinder

880 + 90 N-m 500 + 65 N-m
(90 £ 9 kgf-m) (51 £ 6.6 kgf-m)

K70v2J42023

Note

The number of mounting bolt (25) has been increased
on S/N 0451 and thereafter.

Be advised the tightening torque has been also
changed.

Steering cylinder

20,23 16 151413121 2 3 8 6,7 10,11 91117 5 20,23

} ; ) 7 : f
. ; U S

22 4

972V42027

&—1: Rod cover (4): 1,765 N-m (180 kgf-m) (1,302 Ib-ft)
: Piston nut (16): 1,275 N-m (130 kgf-m) (941 |b-ft)

1. Piston 11. O-ring 21, —

2. Piston rod 12. Slipper ring 22. Stop ring
3. Cylinder tube 13. Back ring 23. Bushing
4. Rod cover 14. O-ring

5. Dust seal 15. Wear ring

6. Backup ring 16. Piston nut

7. U-packing 17. Stop ring

8. Buffer ring 18. —

9. Bushing 19. —

10. Backup ring 20. Dust seal
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42 Function & Structure Hydraulic Group
Pilot valve (S/N 0291~0408, 9081~)

Roll back
(Detent)

8§ — |

10— |

ﬂentifying
mark

10

f
M-I

[N

| Port1
To/from MCYV oil packs

For bucket control
(Section A-A)

Lever

Push rod
Push rod
Push rod

Detent solenoid coil (boom raise)
Detent solenoid coil (bucket level)
Fixing disc

Fixing disc (Identifying mark)
Push rod

. Spring

. Plug

. Spring seat

—
COOXONDOTRAWN =

—_
WN =

| Port2

Detent solenoid coil (boom down / float)

Raise
(Detent)

2
5

6 A s
Identifying
88— | | " mark
10— | 9
— | | ——10
- 11
25— [ | 1
13 /”Tf = | ——23
22— | I Ho g
il i — To tank port
1u— | ! i
15— | SEEHANSZAY 2y 16
T T~
24 ) (E | < From pump
. 2 AT port
“ E—
— ! \ [
| Port3 | Porta
To/from MCYV oil packs
For boom control
(Section B-B) 115V2U42021

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Spring

Spring

Spring

Spool

Detent bushing
Spring

Detent ring

Steel ball (4 pieces per spool)

Spring seat
Spring seat
Casing
Spring



957V EX 42-50

42 Function & Structure Hydraulic Group

Pilot valve (S/N 0411~)

Roll back
(Detent)

2— | | 3
7— | | ~ /9
P Identifying
1 || L T+ mark
0 — | el |10
— S ]
MTF AN
4] L
2V Ui G (T
il [z
15 I [ez=ll 16
=T = - From pump
= EE port
| Portt | Port2
To/from MCV oil packs
For bucket control
(Section A-A)
1. Lever
2. Push rod
3. Push rod
4. Push rod
5. Detent solenoid coil (boom down / float)
6. Detent solenoid coil (boom raise)
7. Detent solenoid coil (bucket level)
8. Fixing disc
9. Fixing disc (ldentifying mark)
10. Push rod
11. Spring

—_
N

. Plug

Raise
(Detent)

] g J
— 11 | i /’//é
s |, o 1 —
T ] Identifying
8— | || || mark
— — . 9
10— ]l i o0
i fo 1111l 1
i: e i 1
_ WJTE 5 12
] 23
22— T I J‘ o 16
b | /A 14
14 IE T
15 Ht;j\ ‘t; — To tank port

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

4 FOIEFFHECET
ST
T
PQIITECLT

\17

1

Spring
Spring
Spring
Spool

| Port | Porta
To/from MCYV oil packs

For boom control

(Section B-B) 902542004

Detent bushing

Spring

Detent ring

Steel ball (4 pieces per spool)
Spring seat
Spring seat

Casing



957V EX 42-60
42 Function & Structure Hydraulic Group
Multiple Control Valve (KML35A/2T003B)

Multiple control valve make-up
valve

(Installed on the rod side of the boom circuit)

The make-up valve is installed in the circuit between the
control spool and boom cylinder.

Extremely quick boom lowering may generate low pres-
sure due to low oil supply speed compared with boom
lowering speed. The low pressure could form a vacuum
that may cause cavitation.

The purpose of the make-up valve is to prevent genera-
tion of such a vacuum. When the pressure in the rod
side is lower than tank pressure, the make-up valve is
opened to feed oil from the tank to the cylinder.

Make-up valve operation

The make-up valve has the same structure as the over-
load relief valve with make-up valve does. Refer to the
description on "Overload relief valve operation" for the
makeup valve operation.



957V EX 42-70
42 Function & Structure Hydraulic Group
Vibration Damper (OPT)

Vibration damper valve assembly (Reducing valve circuit)

Outline drawing

Pump Tank

Boom cylinder
rod side

i (Act)

! Accumulator

Block
Reducing valve
Solenoid

Valve

Check valve
Bleeder valve

SOk wN =

Hydraulic circuit

95V2E42012



957V EX 42-80
42 Function & Structure Hydraulic Group
Orbitrol®

Orbitrol® structure

Valve part
8
| |
\'/
T
6 N I
7 [ L
[ ] ~ Valve
o+
1 ] ]
21— | R4 P
5 | |
=] J—J: ! j
I \ - %
3 | . I
4— | i
= ~+ = Rotor
702ZV42022
1. Spool 5. Drive shaft
2. Sleeve 6. Centering spring
3. Stator 7. Cross pin
4. Rotor 8. Check valve

- Spool (1) and sleeve (2) as a set form a rotary-type
directional change-over valve. The spool (1) in this
valve is linked to the steering wheel by means of a
spline.

- When the steering wheel is not being turned, the
spool (1) and the sleeve (2) are held in the neutral
position by the centering spring (6); the oil groove of
the spool does not match the oil hole of the sleeve,
so the flow route of oil is totally closed.

- When the steering wheel is turned, the oil groove of

the spool matches the oil hole of the sleeve, opening
the oil passage, permitting oil to flow.

Rotor part

/1 /2

Qil groove

0 0 ®—— To steering valve
s

— To steering valve

From reducing
valve (pump)
70ZV42023

- Akind of internal gear, when the valve opens, it func-
tions as a hydraulic motor.

- The rotor (4) rotation is transmitted to the valve part
by means of the connected drive shaft (5), and the
degree of valve opening is regulated depending on
how fast the steering wheel is being turned.



957V EX 42-90
42 Function & Structure Hydraulic Group
Steering Valve (KVS32-A4.0)

Left turn position

Loading circuit Pump 2

Check valve

Variable throttle

957V42043

- When steering spool (1) is pushed in to the left, the - During low-speed turning, displacement of steering

pressurized oil from the pump is sent to steering cyl-
inders through the variable throttle section and the
check valve. The pressurized oil moves the cylinder
rods and the machine turns to the left.

spool (1) is small. However, since the oil flow rate to
the steering cylinder is reduced at the variable throt-
tle section at the spool center, the pressure differ-
ence between the front and rear of the throttle
section is increased. When the pressure difference is
increased to 0.63 MPa (6.4 kgf/cm?) (91.4 psi), flow
control spool (2) is opened to discharge excess oil to
the loading line. In this way, the flow control spool
prevents extreme increase in the amount of the oil
from the steering pump, and adjusts the oil flow rate
to the cylinder.



957V EX 42-100
42 Function & Structure Hydraulic Group

Stop Valve

(SIN 0411~)

(Full stroke) 14.5+0.5 mm (0.57+0.02 in)

From Orbitrol®

97ZV42042

ONOUAWN =

Housing

. Spool

. Check valve
Plug

. Washer
Plug
Flange

. Spring

. Spring
10.
1.
12.
13.
14.

Spacer
Boot
U-packing
Dust seal
O-ring

K802542005
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Fan Motor Line (S/N 0101~0230)

Fan motor (GM30C) (S/N 0101~0230)

JE G G I G G G G
O~NO AR~ WN -~

—
COOXONDORWN =

Drive gear
Driven gear
Front cover
Center section
Rear cover

Oil seal (inner)
Qil seal (outer)
Retaining ring
Gland seal
O-ring

. Wear plate (front)
. Wear plate (rear)
. O-ring

. Seal retainer
. Bolt

. Nut

. Washer

. Plug (drain)

15 16 17

[ 7 —

/ N

14

Fan motor specifications

977V42049

Displacement capacity

80.0 cm®/rev

Operating number of revolutions

1,500 min™" (rpm)

Motor efficiency

95%

IMPORTANT

This motor is designed to rotate only in one direction.
Hoses must be connected correctly or damage to
motor will result from reverse rotation.
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Fan Motor Line (S/N 0231~)

Fan motor (GM30W) (S/N 0314~0398)

2
T
e @
®
<
® O ®®
P
Vg @’
K1152V42022
1. Nut 14. Steel ball
2. Washer 15. Driven gear
3. Stud bolt 16. Drive gear
4. QOil seal (outer) 17. O-ring
5. Retaining ring 18. Wear plate
6. Oil seal (inner) 19. Rear cover
7. Front cover
8. O-ring Note
9. Bushing The same fan motor model “GM30C” is used on the
10. Oil seal (E-ring) machines S/N 0231~0313. Refer to "Fan motor
11. Seal retainer (GM30C) (S/N 0101~0230)" page 42-110 for details.
12. Wear plate

-
w

. Center section
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Fan Motor Line (S/N 0231~)

Fan motor relief valve

Body
Seat
Ball
o o
o o
Passage C 8 o Passage A
\
YN E Passage B
4 fE;?*
To thermo 1
sensing valve H Orifice 2
I
= g
/ﬁi _ A - —» To tank
Passage D |
v =
Plunger
Passage E
Orifice 1 ‘
Sleeve

f

From pump

(unloader valve) 65242028

The oil from the pump goes through orifices 1 and 2 and
passages A and B, then flows from the body perimeter
to the thermo-sensing valve.

When the engine cooling water temperature increases
and reaches 93 + 2°C (200 £ 3.6°F), the spring load of
the thermo-sensing valve becomes maximum, and the
pressure in the fan motor line increases. When this
pressure reaches 15.1 MPa (154 kgf/cm?) (2,190 psi),
the pressure oil from the orifice 2 pushes up the ball and
releases into the tank by way of passages C and D. As
a result, the oil pressure in chamber A decreases, the
pressure oil from the pump pushes up the plunger and
flows into the tank port by way of passage E.

Accordingly, the maximum number of revolutions (1,500
min™") of the fan motor is determined by this relief pres-
sure.

Set pressure (guideline)
16.1 MPa (164 kgf/cm?) (2,335 psi)

Fan motor check valve
(make-up valve)

\
|
{ Passage A
|
|
|
[
\
i Pump
i
b i
e
i @ i Fan motor
o | o
/°
| Passage B
1 Passage C
Poppet }
|
Tank Sleeve

80ZVE42017

While the engine is running, the oil from the pump
enters the chamber A by way of passages A and B, and
presses both the spring and the poppet against the
sleeve. As a result, the oil does not flow into the tank
port.

When the engine is stopped, the pressure in the pump
port (chamber A) becomes negative pressure (or a void)
because the oil is not fed to the fan motor though the
fan continues to turn by the inertia. In order to prevent
generation of negative pressure, the poppet is pushed
up from the tank port side, and the oil at the tank port
flows into the fan motor line by way of passage C.

This status continues until revolution of the fan caused
by the inertia is attenuated and stopped.
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42 Function & Structure Hydraulic Group
Fan Motor Line (S/N 9011~)

When the oil pressure reaches the set pressure [15.1
MPa (154 kgf/cm?) (2,190 psi)] or more, the relief valve
(72) releases the pressure oil to the tank, as a result,
the maximum fan revolution is regulated.

On the other hand, the relief valve (72) and the thermo-
sensing valve (74) are connected each other by way of
the port Pp. Because the set pressure of the thermo-
sensing valve (74) changes in accordance with the
engine cooling water temperature, the regulated maxi-
mum number of revolutions varies depending on the
cooling water temperature.
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Emergency Steering (for Europe)

Emergency steering hydraulic diagram

P port

i)

Orbitrol®

1. — 10. —

2. — 11. Adapter

3. — 12. Adapter

4. Block 13. High pressure hose
5. Qil pipe 14. Adapter

6. Adapter 15. Elbow fitting

7. Elbow adapter 16. Adapter

8. Check valve 17. Connector

9. Check valve 18. —

For the electrical wiring diagram/ connection diagram,
refer to “Electrical Group”.

’_é'l 1 8
el

Reducing Steerin
valve for valve 9

6

From oil tank -t 5

19.
20.
21.
22.
23.
24.
25.
26.
27.

Heat resisting hose

High pressure hose
Heat resisting hose
High pressure hose
Line filter

(A)

(B)

Gear pump

Gear pump

28.
29.
30.
31.
32.
33.
34.
35.

95ZVE42007

High pressure hose
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43 Check & Adjustment Hydraulic Group
Loading/Steering Circuit Relief Valve

Gauge port
Gauge port location Port size
Main relief pressure
(1), (2) G (PF) 1/4 with O-ring
Overload relief
pressure
Reducing pressure | (3) Rc (PT 1/8)

Steering cylinder

,L/? -
L P 70ZVv43007

Reducing valve

115ZV43006
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43 Check & Adjustment Hydraulic Group
Fan Revolution (S/N 0101~)

Adjusting screw

Lock nut

Relief valve
— 652V43007

4. If the maximum number of revolutions is not cor-
rect, adjust it using the adjusting screw in the relief
valve.

Turn the adjusting screw clockwise to increase both
the pressure and the number of fan revolution.

Note

The relief valve on the low pressure side cannot be
adjusted because it accommodates a thermo-sensing
valve. It can be only confirmed.

After placing hose and adapter in the Port P, to normal,
measure the pressure while the fan is moving at low
speed. At this time, the engine cooling water tempera-
ture should be 80 °C (176 °F) or less (Engine at HI).
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Unloader Valve

The unloader valve controls the flow rate and the pres-
sure of the hydraulic oil sent from the pump to the accu-
mulator. The body (1) is equipped with ports (pump, fan
motor, accumulator, pilot and tank).

The spool (3) which opens and closes the pump port to
the fan motor port, the orifice (6) which regulates the
flow rate to the accumulator port with high priority, and
the pressure governor mechanism which controls the
pressure on the accumulator port side are built in the
unloader valve.

Unloader valve operation

While the unloader valve is not operating, the spool (3)
is pushed back by the spring (2) and the pump port to
the fan motor port is closed. Qil flowing from the pump
port is sent to the accumulator port through the orifice
(6), and the pressure at the accumulator port increases
accordingly.

When an excess flow rate is generated, the spool (3)
moves to the fan motor port side and the excess flow
rate flows out to the port to the fan motor.

The pressure at the accumulator port is transferred to
the inside of the pressure governor through the orifice

(7).

When the pressure at the accumulator port increases
and exceeds the load of the springs (17) (18) applied on
the pilot valve (15), the pilot valve opens and increase
of the pressure at the accumulator port stops (cut-out
pressure). At this time, the pressure in the accumulator
connected to the pilot port pushes the governor plunger
(11), and continuously releases the pilot valve.

When the pressure in the accumulator decreases and
the spring attached to the pilot valve pushes back the
governor plunger, the pilot valve is closed and the pres-
sure at the accumulator port starts to increase again
(cut-in pressure).

Setting | OFF [11.8 + 0.5 MPa (120 + 5 kgflom?) (1,706 + 71 psi)

pressure | ON | 6.9 + 1.0 MPa (70 + 10 kgf/cm?) (995 + 142 psi)
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52 Function & Structure Brake Group

Brake Valve

(SIN 0165~, 9004~)

28
= :
TCIF 10 6 § 5
: : \ A
TN A-A 7
T -
Y 8
NS
1 :_ i
=D - TT —
i A 10
— 31 P —13
¢ j/ Tankport — . ; |h —14
% = gl
— ? 18 15
19— [ —16
2 Brake port i —17
(pilot port) 20
Accumulator - Accumulator port
ports 21 s
24 22
25 23
26
1. Brake pedal 11. Retainer 21. Plunger 31. Bolt
2. Roller 12. Spring 22. Retainer 32. Bolt
3. Bushing 13. Rod 23. Snap ring
4. Seat 14. Spring 24. Spring
5. Pedal stopper 15. Spring 25. O-ring
6. Boot 16. O-ring 26. End cap
7. Pushrod 17. Retainer 27. Bushing
8. Oil seal 18. Cylinder 28. Pin
9. Flange 19. Spring 29. Pin
10. Bracket 20. Spool 30. Collar

(S/N0101~0254,
9004~9061)

(SIN 0255~, 9062~)

K95ZVES52004
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52 Function & Structure Brake Group
Service Brake

Service brake piston

(S/N 0101~0311, 9001~9095)

(SIN 0312~, 9096~)

NN

K957Vv52014

e

1Y

>
>

K95ZV52015
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52 Function & Structure Brake Group
Parking Brake (Rear)

Method 2

Parking brake
spring chamber

(actuator)
Lever Link
o Pin
/744" S Link
/ /"
VAR e\~
i ’/ ‘ VO OFF
*\T*rﬂj} 3/ Rope or wire
=~_ | S/
RN 4 i Prybar
Se |

(used to nail puller-carpentry)

957V52014

To release the parking brake while the regular oil pres-
sure source may not function due to an engine related
trouble, etc., perform the following operation.

- When there is another oil pressure source
Supply oil pressure to the oil inlet of park brake
spring chamber from another oil pressure source,
then remove the pin when it releases.

- When there is no other oil pressure source
Secure a rope or wire to the link, pull downward on
the rope or wire with a pry bar to control the spring
force of the spring chamber, then remove the pin
when it releases.
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MEMO
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53 Check & Adjustment Brake Group
Service Brake

Measurement procedure

Turn the planetary gear so that the oil supply plug is
positioned at the place about +5° from the top. Check
that the teeth of steel plate are as shown in the figure in
the previous page (only one section of the plate circum-
ference is as shown in the figure).

Insert calipers to the inner steel plate to measure the
dimension A.

Note
During measurement, be sure the service brake is
applied.

Wear limit for dimension A:
25.1 mm (0.988 in) (S/N 0101~0254, 9001~9060)
24.7 mm (0.972 in) (S/N 0255~, 9061~)

Dimension A when the plate is new:
29.0 mm (1.142in) (S/N 0101~0254, 9001~9060)
28.6 mm (1.126 in) (S/N 0255~, 9061~)

Note

To aid quick measurement on the front axle-raise the
front of the machine so the front tires clear the ground
by about 25 mm (1 in). This allows easy rotation of the
wheel to align the gear teeth.



952V EX 62-4
62 Function & Structure Electrical Group
Verwendung des elektrischen Schaltplans (DEUTSCH)

Verwendung des elektrischen Schaltplans (DEUTSCH)

Beispiel
10 6 5 1
10[{9 (8|76 514 (13|21
20(19(18|17 |16 1514 (13|12| 11
21
4039 32|31
40 36 35 31
Breitenleuchtenrelais Fahrtsteuerrelais Neutrales Relais Rickleuchtenrelais Hupenrelais Reglerfehlerrelais
fingig]fi@]fingig]fig]
I==ii==IN==ii == == ==]
L= J [ =" ] L= 7 L = J L —— ] === ]
A520 [ RB [ RB LgSb[ YV RL [ SbP RL [ LB GW [ GL B [LgW
ﬁ%géf% B611 H133|E214 H610|E220 H128|E219 H127|B501 E218
4
R [ R Br L% G | L R | L G |G LgW| L
D114 |D114 D112|D103 D102|D002 P 01%3 D107|D107 A405|D001
) w4 P PE T P P
(Schwarz) (Schwarz) (Schwarz) (Schwarz) (Schwarz) (Blau)
F5 FO F6 / F7 F8 F9
/
.
(1)
) H1 /
/
/II
+ /I
10 6 5 1 /
D507 |A306 | F306 A905 % A503 D112 | E802|E803 /!
OR | RO | RW RLg YB Br | GL | GO /
C206|A302|F303 |E312 E523|G302 Es04| |/
PB | RBr | RY | WO @ Sby | BrB wY |
C205|F504 | F704 |F804 E109|G402|A105|E522 |/
PL | RB | RL |\GW W _|BrW | WP | BrL
E501|C801|A005|B304 E520 |E108 | FO04 E6d1
WL | RG |RGy | LgG Lgl | W |LgSb BfR
40 3N /31
7
/
I/I
(3) 957V62001
Fur den elektrischen Schaltplan wird die Adressenmeth-  Beispiel 3

ode verwendet. Damit wird jeder Steckvorrichtung und
jeder AnschluBRklemme ein Symbol zugeordnet, damit
die Klemme, an die das andere Ende des Kabels ange-
schlossen werden muf3, leicht gefunden werden kann.

Beispiel 1

Symbol unterhalb (oder oberhalb) der Steckvorrichtung,
wie z. B. F6:

Zeigt die Adresse der Steckvorrichtung an.

Beispiel 2

Symbol an der Mehrklemmen- Anschluf3stelle, wie z. B.
1 und 10:

Zeigt die Klemmennummer und die Zahlrichtung an.

Uberprifung der anderen Steckvorrichtungsklemme, wo
F704 RL (Artikel (3)) angeschlossen ist:

1.

F704

Zeigt, dal die Klemme an die vierte Klemme der
F7-Steckvorrichtung angeschlossen ist.

Uberpriifen Sie die Beschreibung in der vierten
Klemme des F7-Steckvorrichtung (F704). Zie gibt
an, daf die Steckvorrichtung F704 an H128 ange-
schlossen ist. Dies bedeutet, dal die vierte
Klemme der F7-Steckvorrichtung an die 28.
Klemme der H1-Steckvorrichtung angeschlossen ist.
RL

Zeigt die Farbe des Kabels an. , RL " bedeutet, daf3
der Isolierdraht rot ist, und ,, L ” bedeutet, dal} sich
auf dem roten Isoliermaterial ein blauer Streifen
befindet.
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Fuse

W8] 12V 12V
[30A} [F=—]1
—ECM BATTERY
|WRF15 [WR WP -
TBATTERY !
| RELAY |
STARTER
< o il
S| (1 i i
S (1) Bc |
R T
G-
NETICSW _ |
| VOLTAGE
([T wa) ,RELAY
TRR ' W]
WL MONITOR
CHAR LAMP [~CONTROLLER
ALTERNATOR
@_ 2 . R
— {70A] ‘B I8 -
L_.E]
T2 |
coLb THERMO
START SW E'I_'I_HER
RF12 Sw [BrR
15A WB WP
M1
t—1 EMERGENCY
M2 STEERING
L oo PUMP
1.25
W|B13 (Lg)
LELS 4 9 M
A |~ CONTROLLER
ACC’ E

Fusible link location (S/N 9001~)

K95ZVEG2001

Problems caused by blown fusible link

Fuse Problem (symptom)
damaged | During engine operation During engine stop
) ir;%'é]:”y'" stop auto- All the electrical circuit
. will not function.
30A - All the power for all ;
electrical circuit will be Etngme can not be
OFF. started
- Horn [and optional
flasher] will operate.
- All the others will not
ompaez:rr?itr?eac?:nt?\it be The same conditions
70A operated as “During engine oper-
(1) - Engine Will not stop ation” but engine can
automatically but can be started.
be stopped by turning
the starter switch to
“OFF”.
- The machine can be
70A operated but the batter- The same conditions

(&)

ies can not be charged
and the batteries will be
discharged soon.

as “During engine oper-
ation”.
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62 Function & Structure Electrical Group
Power Generating/Charging Circuit

Power Generating/Charging Circuit

Rotor coil
excitation current

i
|
|

L

Engine

Mechanical energy supplyl

e = —mmm e o

Alternator I

C |Electrical energy conversion|

v
%

vy Generated power

g IC regulator

| Voltage adjustment |

——— >
'_F>or rotor coil & g
f initial excitation Bo |2
- c
i Veo |8 s
v5% |8%
Forbattery ~ J, < S g ga_
> |relay (T)
operation @
S
Sarter 4 v
1 \
{‘7-:> o> o> <Load>
TL 3
For &or?)if Battery
initial excitation

The power generating/charging device and the charging
circuit consisting of an alternator, regulator, battery, etc.
generate and supply the power required to all electrical

units of the machine.

L

[
o
=
©
<
S
>
P
g
©
[31]

c
8
©

o

@

Q

5]
=

=1

o
=

S
]

@

o
]

70ZV62021

Alternator

The alternator driven by the engine rectifies, with 6
diodes, full waves in three phases of the AC output gen-
erated in the stator coil by the three-phase start connec-
tion (Y connection) into DC output, then supplies it as
the electric power to the battery and the machine load.

In the electricity generated in the alternator, the voltage
fluctuates depending on the number of revolutions of
the engine and the load size if no measures are taken.

To prevent fluctuation, a regulator is integrated so that
the voltage supplied to the battery and the load circuit is
always constant.
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ECM (Engine Controller)

SIS IR[RI18|8
FAULT SIB (8|8 |2 |
CODE/ DESCRIPTION S |& 25l |=
LAMP o |9 | = 2|2 =
212130555
s|9|c|o |G |8
EG284 Engine Speed / Position Sensor #1 (Crankshaft) Supply Voltage Circuit - shorted low. | O | O O
Yellow gine Sp pply g :
BG285 | SAE 41939 Data Link Multiplexing PGN Timeout Error. ololololo
Yellow piexing :
EG286 | 5aE 41939 Data Link Multiplexing Configuration Error ololololo
Yellow P 9 9 ’
EG287 | SAE J1939 Multiplexing Accelerator Pedal Sensor System E
Red ultiplexing Accelerator Pedal Sensor System Error. O10 O
EG288 SAE J1939 Multiplexing Remote Accelerator Pedal Sensor System Error. OO O
Red p g Y -
EG293 Auxiliary Temperature Sensor Input #1 Circuit - shorted high OO0
Yellow ry P P 9n.
EG294 Auxiliary Temperature Sensor Input #1 Circuit - shorted low. OO0
Yellow v P P :
EG295 Ambient Air Pressure Sensor Circuit - data incorrect OlO1010O
Yellow ’
EG296 Auxiliary Pressure Sensor Input #2 Engine Protection - critical O O
Red '
EG297 | A xiliary P Sensor Input #2 Circuit - shorted high
Yellow uxiliary Pressure Sensor Inpu ircuit - shorted high. OO0
EG298 Auxiliary Pressure Sensor Input #2 Circuit - shorted low. OO0
Yellow Y P :
EG31 Injector Solenoid Valve Cylinder #1 Circuit - grounded circuit O
Yellow | y 9 )
EG312 Injector Solenoid Valve Cylinder #5 Circuit - grounded circuit O
Yellow | Y 9 )
EG313 Injector Solenoid Valve Cylinder #3 Circuit - grounded circuit O
Yellow / y 9 :
EG314 Injector Solenoid Valve Cylinder #6 Circuit - grounded circuit O
Yellow | y 9 )
EG315 Injector Solenoid Valve Cylinder #2 Circuit - grounded circuit O
Yellow | Y 9 )
EG319 )
Yellow Real Time Clock - power Interrupt. OO0 O0O|10O
EG321 Injector Solenoid Valve Cylinder #4 Circuit - grounded circuit O
Yellow | y 9 )
EG322 Injector Solenoid Valve Cylinder #1 Circuit - open circuit OO0 O
Yellow I y P ’
EG323 Injector Solenoid Valve Cylinder #5 Circuit - open circuit OO0 O
Yellow ! Y P :
EG324 Injector Solenoid Valve Cylinder #3 Circuit - open circuit OO0 O
Yellow | y P ’
EG325 | ector Solenoid Valve Cylinder #6 Circuit ircuit
Yellow njector Solenoid Valve Cylinder ircuit - open circuit. OO0 O
EG331 Injector Solenoid Valve Cylinder #2 Circuit - open circuit OO0 O
Yellow ! Y P :
EG332 Injector Solenoid Valve Cylinder #4 Circuit - open circuit OO0 O
Yellow | y p ’
EG334 L L . .
Coolant Temperature Sensor Circuit - data erratic, intermittent, or incorrect. O
Yellow
EG341 .
Yellow Engine Control Module - data lost. OlO10110O
EG343 Engine Control Module - warning internal hardware failure OlO1O0O101010
Yellow 9 9 ’
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Transmission Control Circuit and Monitor Circuit (S/N 0101~0358, 9001~)

LED inspection windows

Connector E1 (Input)

IN (Input signal) OUT (Output signal) No Sggl" Signal No. Sggl" Signal
Sgg?' Signal Sgg?' Signal 1 I | Inching switch (+) 11 3 | Shiftlever 3 (+)
F Shift lever position F X Controller failure 2 MC | Failure history reset 12 2 Shift lever 2 (+)
R Shift lever position R RR | Back relay ON 3 DD | Vibration damper (OPT) 13 P Parking switch (+)
1 Shift lever position 1 DC | Modulator valve 2 ON 4 1 Shift lever 1 (+) 14 S Shift switch (+)
2 Shift lever position 2 L Low clutch solenoid valve ON 5 R Shift lever R (+) 15 F Shift lever F (+)
3 Shift lever position 3 H High clutch solenoid valve ON 6 EG | Engine speed sensor (+) 16 MR | Failure history call
A | Shift lever position A R | Reverse clutch sol. valve ON 7 | cCOM :E_;]gine speed machine speed | 17 | G1 | For switch input (-)
M | Auto shift cancellation BZ | Buzzer 8 SP | Machine speed sensor (+) 18 | SSG | Press diff. sensor signal
S | Shift switch ON N [ Neutral relay ON 9 | GND | GND 19 | SV | Power for press. diff. sensor
P (P;J'r(]ir?i% ;Vgggﬂlgnf BRK | Auto brake sol. valve ON 10 | A | Shiftlever A (+) 20 | +24V | +24V
| Inching switch ON 1 1st clutch sol. valve ON
ES | Emergency steering 2 2nd clutch sol. valve ON Connector E2 (OUtpUt) Connector E3 (OUtpUt)
Si | spare 3 | 3rd clutch sol. valve ON No. | Y0 Signal No. | YT Signal
1 4R | 4 (right) lamp 1 3 3rd clutch sol. valve
2 3R | 3 (right) lamp 2 2 2nd clutch sol. valve
3 2R | 2 (right) lamp 3 1 1st clutch sol. valve
4 1R | 1 (right) lamp 4 PC+ | Modulator valve 1 (+)
5 4L | 4 (left) lamp 5 BZ | Buzzer
6 3L | 3 (left) lamp 6 R Reverse clutch sol. valve
7 2L | 2 (left) lamp (-) 7 H High clutch sol. valve
8 ESO | Emergency steering (output) 8 L Low clutch sol. valve
9 ESI | Emergency steering (input) 9 DC | Modulator valve 2
10 SI1 | Spare 10 | BRK | Auto brake solenoid valve
" 1 PC- | Modulator valve 1 (-)
12 | so1 z/élg%‘m damper relay 12 | G2 | Solenoid valve (-)
13 A Auto lamp
14 AB | Auto brake lamp
15 N Neutral lamp
16 X Controller failure relay
17 RR | Back-up relay
18 NR | Neutral relay
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Transmission Control Circuit and Monitor Circuit (S/N 0101~0358, 9001~)

Modulator valve (2) [MV,]

This valve assists MV, in controlling (lowering) the
clutch oil pressure.

Unlike MV, it performs an ON and OFF operation.
Controlling the clutch oil pressure

Modulator valve (2) is energized simultaneously when
the current in MV, changes from high to low current
flow. It is de-energized some time after the current in
MV, returns to a higher level and the clutch oil pressure
reaches the specified value.

Note

Modulator valve (2)

If MV, is damaged or disconnected, the machine will
have severe shift shock during clutch engagement. In
this case, the lowest clutch pressure will be only about
0.7 to 1.0 MPa (100 to 142 psi) during charging. The
highest clutch oil pressure reaches the specified value.
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Transmission Control Circuit and Monitor Circuit (S/N 0101~0358, 9001~)

Transmission controller failure warning

Should the transmission controller stop working due to
any of the following causes, a dash mounted monitor
lamp lights up to give warning.

T/M controller failure monitor lamp

If a warning is given as a result of self-diagnosis of
the transmission controller

The transmission controller has a self-diagnosis func-
tion incorporated in it, and if the computer program
becomes abnormal due to abuse or defect, a dangerous
condition may occur, the monitor lamp lights up and all
the outputs from the controller are turned OFF. In this
case, the LED on the output circuit side of the controller
will not be lit. Some input LED may still be operating
(ON).

If the circuit protector (CP) is turned OFF

If the circuit protector is automatically turned OFF due to
a short circuit, etc., in the output circuit, the monitor
lamp lights up and all the outputs from the controller are
turned OFF. In this case, the none of the LEDs on the
controller will be lit.

Replacement of the transmission controller

If the monitor lamp lights up under the cause 1 above, it
is an indication that the transmission controller's pro-
gram has malfunctioned and the transmission controller
assembly must be replaced.

If the monitor lamp lights up under the cause 2 above,
the cause is NOT the transmission controller.

Once the cause is removed, the controller may be reset
and continue to be used.

To reset simply turn the circuit protector switch to "ON".

Controller fault relay

]
e
[
5
)
-
Body bé
1| fotmo] 2|
-
=
o | D
2| ool -
Elec. circuit Chassis side
(normally closed) coupler
Rating DC 24V
Operation voltage 16 V or less

Reset voltage

2.4V or more

Coil resistance

320 Q

K95ZVv62016
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Monitoring System (S/N 0101~0358, 9001~)

Operation monitor lamps

Monitor lamp
No. Monitor item — Lighting condition Remarks
Lighting Symbol
color

1 Parking Red (®) When parking brake switch is set to ON

2 Transmission cut off Green —E'— :Ic\)/r(ges transmission cut off switch is set For declutch
3 Working light Green //§ Yc\)”gﬂ working light (rear) switch is set

,
4 Turn S|g(r|1:flt;nd|cator Green <:|:| When turn signal lever (left) is actuated
5 Turn signal indicator Green When turn signal lever (right) is
(right) actuated
6 High beam Blue ED When head lamp is set to high beam
. When transmission shift lever is set to
7 Auto shift Green AU TO automatic position
8 Neutral Green When transmission shift lever is set to
neutral position
9 Transmission status Yellow YEII_‘é'[c)) W Xi?;lgj‘:;?;gg;r ?? |~ft4l)ever 's setlo
10 Vibration damper Green %l\ \évnen vibration damper switch is set to (OPT)

Caution on storage of individual instrument panel

| M PO RTA NT Gauge pointer Pointer axis
Axis hole
When storing the instrument panel individually, make Main body
sure that the panel face (transparent face) faces . , frame
upward. ’ ’
If the panel face faces below the vertical direction, the
damper oil may leak from meter pointer axis holes.
Damper
oil Magnet

Meter

70ZV62039
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Instrument Panel and Switch

(SIN 0263~, 9065~)

1L

2L

Float switch

3L

34) |

4L

ON
(1/2) |

5L

ON
(1/4) |

ON
(1/8)

I s

Fuel level sensor

(Brown) (Black) 3/4

E (Yellow) (White) 1/2

(Red) 1/4
1/8 (Green)

K952Vv62009
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62 Function & Structure Electrical Group
Diagnostic System (S/N 0101~0358, 9001~)

Diagnostic (T/M controller) failure code
detection condition

. Failure code indication for current failure:

If more than one failure code is stored in memory
the newest one is displayed first. To review older
failure codes switch ON the diagnostic switch.

. Shift lever failure detection codes (codes 11~23):

Codes 11~22 indicate a short circuit in either the
shift lever or the wiring. Code 23 indicates an open
circuit in the shift lever or a broken wire. The
machine may operate normally in all but one speed.

. QUAD switch malfunction code (code 25):

Normally the switch is not pushed for more than 10
seconds. If the switch stays ON (contacts closed)
for more than 10 seconds the controller considers it
to be a short circuit in the switch or its wiring.

. Inching (declutch) switch malfunction code (code
26):

When using the inching (also called declutch or
clutch-cutout) switch it is normal for it to be ON
(contacts closed) while the brake pedal is
depressed. However, if the switch remains ON for
more than 3 minutes the controller considers that
there is a short in the switch or its wiring. Should
the operator keep the pedal depressed more than 3
minutes the malfunction code will be stored in the
controller but the machine will continue to operate
normally.

. Solenoid open circuit codes (codes 51~58):

If the transmission solenoid cail is internally open,
has high resistance (more than 35 Q), or a broken
wire between the controller and the solenoid coil.
The machine will not move in the gear that has the
open circuit (malfunction codes 51~56). The symp-
tom may be the same as 2 above. Read the mal-
function code to determine which malfunction has
actually occurred.

If the modulator valve 2 (MV2) is disconnected
(malfunction code 57) harsh shifting will occur.

If the auto-brake solenoid coil is defective or dis-
connected the auto-brake feature will not work.

6. Modulator Valve (MV1) open circuit codes (code

59):

The normal current value is about 450 milliamperes
(mA) through MV1 coil. When the current value
through the MV1 coil is less than 5 mA for more
than 10 seconds the controller senses an open cir-
cuit in the coil or its wiring. In this case the trans-
mission pressure will be very low and may not
move.

. Pressure differential sensor malfunction #1 (code

60):

When this code is indicated the sensor itself is
defective. However, the internal spool may be stuck
rather than an electrical defect.

. Pressure differential sensor malfunction #2 (code

61):

This code indicates the signal from the sensor is
not correct. While the sensor may be electrically or
mechanically (stuck spool) defective there is the
possibility that internal leakage in the clutch pack
seal (s). Replacement to the sensor will not correct
the problem if the seal is defective.

. Engine speed sensor malfunction (code 71):

This code occurs when the signal from the engine
speed sensor is extremely high (over 3,000 min™
(rpm)).

While this could occur from an engine over speed
situation it can also occur from electronic "noise"
from other sources. Be sure the wiring from the
sensor to the controller is twisted through the har-
ness. Twisting the wire prevents it from acting like
an antenna and picking up the electronic noise gen-
erated from other sources.

Note

If the speed sensor is defective or disconnected no
LED characters will be displayed when the engine
is running (refer to the controller display).
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MODM (S/N 97C4-0359~)
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957V EX 63-2
63 Check & Adjustment Electrical Group
Cautions Regarding Electric Circuit Check

Cautions Regarding Electric Circuit Check

Disconnecting or reinstalling con-
nector

\/”/ —

Removing square connector

80ZV63003

RN\

Inserting waterproof round connector
80ZV63006

|

NS

] <H ( /

. — T
Removing waterproof round connector

80ZV63004

/

2

Inserting square connector

/\/

80ZV63005

B

M 80ZVv63007

1. Before disconnecting or reinstalling the connector,
be sure to turn the power off (turn the starter switch
to OFF).

2. To disconnect a connector, firmly grab the connec-
tor, and press and hold the stopper claw. While
holding down the claw, pull out the connector in the
straight direction. Do not pull the electric cable or
wires. They may be damaged. Do not twist the con-
nector or the female terminal cover may be dam-
aged to cause poor contact.

3. When reconnecting, insert it until the stopper claw
clicks.
If the connector is not completely connected, it may
cause poor contact.




957V EX 63-12
63 Check & Adjustment Electrical Group
Electrical Circuit Check (S/N 0101~0358, 9001~)

Inching (declutch) input electrical

; H c & Input LED "I"
circuit check Y
@ rake peda
€ P Judgment Remarks
2 ¢ | Pressed
S5 d Released
. . = 3 own
Transmission cut-off monitor lamp DECLUTCH
T/M CUT S/W o — Normal
{'. o] — — = | Disconnect | Inching impossible
50108 ON £ Defecti - -
o 5 efective | Machine stays in
© © § | SW or short- | the inching
4|5 E < circuit (declutch) mode
1 2 3
Inching function
AR ' — — Normal cancel
A703 OFF
Inching (declutch) switch EAEM © © Abnormal Defective wiring

(S/N 0101~0230, 9001~9010) A Y ©on

f 77777 z ToR | BY ' c7 — Off
I I |A201 B9
& 1]

o ) <Step 1> Checking inching switch
Inching (declutch) switch

(S/N 0231~, 9011~) o )
or Check the conductivity between the cable terminals of

each switches and the controller.

T/M controller INPUT .
(see “abbreviation chart” page 62-44) <Solution>

 —
GND| SP [COM| EG R 1 DD | MC| |

Repair or replace the defective cable.

+ | 8V |SSG| G1 | MR

F|ls|P|2]|3]A

B401 [ L | YW|YGy| BY| Y | LR | YL [ GO| LG | LO | LW . . . .

B405 [DO01|H710|H709 £403|B403|G201|B303|B408 |B407 |B406 |nch|ng switch Spec|f|cat|on
Y YW W TBr [ LY R [LL
He26|H134 H124 B402 |B409 £402|A202

1 1 (S/N 0101~0230, 9001~9010)

Bl Operating pressure MPa 1.1+0.15
(kgflcm?) (psi) (11.2 £ 1.5) (159  21)
K952VEE3002 Return pressure MPa 0.9+0.1
(kgflcm?) (psi) (9.2 £1.0) (131  14)
Turn the transmission cut-off (Declutch) switch on the Resistance (Q) 10.4

instrument panel "ON". Note that the transmission cut-
off monitor lamp will light if the lamp circuit is not defec- ~ (S/N 0231~, 9011~)
tive. Press down the left brake pedal, and check the on/ | Operating pressure MPa 0501

o o kgflcm?) (psi 5.0+ 1.0) (71.1+£14.2
off status of the transmission controller "I" LED indicator. (kg ) (psi) ( ) )
Return pressure MPa 0.3+0.05
(kgflcm?) (psi) (3.0 £0.5) (42.7 £ 7.1)

A WARN | NG Resistance (Q2) 6.9

Unexpected movement of the machine may cause an

accident resulting in injury or death.

Be sure to observe the following items before starting

work.

- Position the machine on level ground, and lower
the bucket onto the ground.

- Block the tires with chocks to prevent them from
moving




9572V EX 63-22
63 Check & Adjustment Electrical Group
Electrical Circuit Check (S/N 0101~0358, 9001~)

<Step 1> Checking cable of output circuit

Disconnect the connector from the solenoid valve, and
then measure the voltage of the connector terminal on
the cable side using a tester. Note that the starter switch
should be "ON", engine "OFF" and parking switch
should be at the OFF position.

Checking positive cable

Terminals to be checked Voltage Judgment
Between terminals LgGand | Approx. 24V Normal
body grounding Approx. 0 V Abnormal

Checking negative cable

Terminals to be checked Voltage Judgment
Between terminals L and Approx. 0 V Normal
body grounding Other than 0 V Abnormal

<Solution>

If a cable is disconnected or a wire broken, measure the
voltage of the next connector in the same way. Find the
defective cable, and then repair or replace the cable.

<Step 2> Checking solenoid valve

Parking brake
solenoid valve

5) @ ™ Hydraulic
”jgﬂiﬂﬁj‘r oil tank

Valve location 952V52041

- Measuring coil resistance
Disconnect the connector from the solenoid valves,

and then measure the resistance of the coil using an
analog meter.

Coil resistance Judgment
Approx. 35 Q Normal
Disconnect « Q or short-circuited 0 Q Abnormal

Note
The diode is incorporated in the coil.

- Checking sticking of solenoid valve

Run engine and charge the brake accumulator,
move the manual operation knob on the solenoid
valve, then check whether the parking brake can be
turned on and off. If the parking brake cannot be
turned on and off, the solenoid valve is stuck.

<Solution>

If wire breakage or a sticking valve is detected in the
coil, replace the valve assembly.
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72 Function & Structure Operator Station Group
Cabin

Cabin
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The cabin equipped with the ROPS (Roll Over Protec-
tive Structure) is provided as standard.

Door (left side)

Front wiper

Window washer jet nozzle

Outside air suction port (air conditioner)
Antenna

Sun visor

Rear view mirror

Nookrowh-=
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72 Function & Structure Operator Station Group
Steering and Transmission Shift Lever

Column shaft

B GIN
WN =

—_—
COOXONDORAWN=

Grease :
charged A ! Adhesive

3 4 i applied ] ?__._I
AR
_ 10
.
SR ——

Waterproof seal

Column tube Shift lever

Column shaft

Column bushing Refer to "Electrical Group 62".
Bushing

Terminal (male)

Ball bearing

C-shaped snap ring

U-shaped joint

Serrated shaft

Tube

. Transmission shift lever installation positioning hole
. Wiring output port
. Bolt

&—:(13): 25 N-m (2.5 kgf-m)

972ZV72018
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72 Function & Structure Operator Station Group

Air Conditioner

Electrical circuit

Control schematic drawing

Qutside

air sensor

Insolation
sensor

sensor

< Frost sensor
Water temperatl@

Blow-off servo

Temperature
control servo

Blower motor

Input signals

water temperature,

{Set temperature, room temperature

air temperature after evaporator

|

Input signals

Insolation sensor
Outside air sensor

‘ e = Inside air temperature - Set temperature ‘

Inside air
sensor

Set temperature
correction

Blower voltage/temperature control/blow-off servo motor position determination
Blower 5 O S
voltage < | E
—O ¢ g

2la
22
g E
©
Temperature s 8=
control 5
servo HOT— ©
O =
CcooL
Blow-off FACE
servo o 1
O !
FOOR
L | \ L1 | Y value

|

Compressor ON-OFF

ON

3 4
Frost sensor temperature (°C)

95ZVE72018
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Air Conditioner

Expansion valve (box type)

(Evaporator) Diaphragm

@ Temperature sensing rod

ﬁ Needle valve (To compressor)

(From receiver)

Structural drawing of box type expansion valve

97ZV72049

The expansion valve offers the following two functions.

1. By injecting the liquid refrigerant at high tempera-
ture and high pressure which has gone through the
receiver from a small hole, the expansion valve
expands dramatically the liquid refrigerant into mist
refrigerant at low temperature and low pressure.

2. Promptly in accordance with the vaporized status of
the refrigerant inside the evaporator, the expansion
valve adjusts the refrigerant quantity.

In order to ensure that the evaporator offers its full
performance, the liquid refrigerant should be kept in
a state in which it deprives heat of the adjacent
area and its evaporation is always completed at the
exit of the evaporator.

To realize this, the expansion valve automatically
adjusts the refrigerant quantity in accordance with
fluctuation of the temperature inside the cabin
(cooling load) and fluctuation of the rotation speed
of the compressor.

The expansion valve consists of a needle valve, a
diaphragm and a temperature sensing rod.

The temperature sensing rod detects the tempera-
ture of the refrigerant which has gone through the
evaporator, and transfers the detected temperature
to the refrigerant gas chamber located in the upper
portion of the diaphragm chamber.

Expansion valve operation

Evaporator

. Temperature

sensing rod

/ -

Diaphragm

Needle valve

To compressor
(Low pressure)
972V72050

From receiver
(High pressure)

The temperature sensing rod detects the temperature of
the refrigerant which has gone through the evaporator,
and transfers the detected temperature to the refriger-
ant gas chamber located in the upper portion of the dia-
phragm chamber.

The gas pressure changes in accordance with the
detected temperature, the temperature sensing rod
directly connected to the diaphragm is moved, then the
needle valve opening is adjusted.

- When the temperature at the exit of the evaporator is
low (that is, when the cooling load is small)

The gas pressure inside the diaphragm chamber
becomes low, the volume decreases, the temperature
sensing rod moves to the right, and the needle valve is
closed.

- When the temperature at the exit of the evaporator is
high (that is, when the cooling load is large)

The gas pressure inside the diaphragm chamber
becomes high, the volume increases, the temperature
sensing rod moves to the left, the needle valve is
opened, and more quantity of refrigerant is supplied to
the evaporator.
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Air Conditioner

Condenser unit

Cover & Condenser

Fan motor

Resister

972ZV72064

Each condenser unit consists of a condenser, a con-
denser fan motor and a resistor. Two condenser units
are arranged in series with the piping.

The condenser units cool down the gaseous refrigerant
at high temperature and high pressure sent from the
compressor, and change it into liquid refrigerant.

Condenser

The condenser consisting of tubes and fins cools down
the gaseous refrigerant at high temperature and high
pressure (70°C, 1,618 kPa (16.5 kgf/cm?)) sent from the
compressor, and change it into liquid refrigerant during
passing tubes.

Condenser fan motor

The condenser fan motor used to cool down the con-
denser is mounted on the condenser together with a fan
shroud.

Condenser specifications

Voltage DC 24V
Power consumption 80 W x 10%
Air quantity 1,750£10 m3/Hr
Number of rotations of motor 2,200 min™'




952V EX 72-52
72 Function & Structure Operator Station Group
Air Conditioner

Refrigerant charging tools
Vacuum pump

~—— Vacuum pump

972ZV72076

A vacuum pump should be used to eliminate the mois-
ture inside the circuit.

Charging hose and quick joints

Gauge manifold

Low pressure
charging hose

High pressure
(blue) 9n P

charging hose

Center charging
hose (green)

Quick joint (Hi)

97ZV72077

These three hose of three colors are used to evacuate
the air and charge the gas. (The colors may be different
depending on the manufacturer.)

Red hose

Connects the high pressure valve of the gauge manifold
and the high pressure charging valve (with "H" mark on
its cap) of compressor outlet hose.

Blue hose

Connects the low pressure valve of the gauge manifold
and the low pressure charging valve (with "L" mark on
its cap) of the compressor inlet hose.

Green hose
Connects the center valve of the gauge manifold and
the vacuum pump (or the service can valve).
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Air Conditioner

When the moisture has entered into the cooling When the compression in compressor is defec-
circuit. tive.

<High pressure side>
686~981 kPa

<Low pressure side>
392~588 kPa

<Low pressure side> <High pressure side>

686~981 kPa
(7~10 kgf/cm?)

Abnormal status
Vacuum

Normal status
215~275 kPa
(2.2~2.8 kgflcm?)

1,470~1,765 kPa
(15~18 kgficm?)

972ZV72094

(4~6 kgflcm?)

(7~10 kgflcm?)

97ZV72095

Symptom

Cause

Inspection/action point

Symptom Cause Inspection/action point

- Air conditioner oper- | Expansion valve | - Inspect expansion
ates normally fora | is frozen due to valve, replace if

while after startup, entry of needed.

but pressure on low | moisture.

pressure side indi- - Replace receiver
cates a vacuum dryer.

value later.

- After finishing work,
evacuate system
completely and
recharge.

Pressure on low
pressure side is
unusually high, and
pressure on high
pressure side is
unusually low.

Shortly after air con-
ditioner turns off,
pressure becomes
equal between high
pressure side and
low pressure side.

Compressor is
defective.

- Review 2nd symp-

tom.

If pressure in com-
pressor is low, com-
pressor will not build
much heat due to
lack of pressure.

Replace compres-
sor.

- After finishing work,

evacuate system
and recharge.
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Air Conditioner
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Machine control unit (MCU) failure warning ................... 62-70

Machine speed SEeNSOr ...........oooeeiciciiiiiiiiiiieeeeee e 62-50
Machine speed sensor input electrical circuit check ...... 63-15
Magnet SWItCh .......ccoiiiiiii e 62-22
Main relief valve operation ...........cccocceivieiniiciniee e 42-56
Main valve (tandem type) operation ..........ccccceveceveinennn. 52-20
Make-up valve operation

.................................... 42-59, 42-60, 42-96, 42-114, 42-137
Measuring brake valve oil pressure ..........ccccccoveveniieenns 53-6
Measuring clutch oil pressure ..........ccccoceviiiiiieeeniinens 33-2
Measuring clutch time lag ........cccccoiieeeiiiiieeee 33-4
Measuring engine Oil pressure ..........ccoccccceeeiniieeeeeennnnee. 23-2
Measuring engine speed ........cccccuvveiiieiiiiiiieeeee e 23-2
Measuring loading circuit main relief pressure ................. 43-4
Measuring loading circuit overload relief pressure ........... 43-5
Measuring pilot circuit relief pressure ..........ccccocveeiiieenns 43-6
Measuring pilot circuit relief pressure (reducing pressure)

(S/IN 0107~, 9004~) ..ceeiiiiiiieeit e 43-11
Measuring reducing valve setting pressure ...................... 53-4
Measuring steering circuit main relief pressure ................ 43-9
Measuring steering circuit overload relief pressure ........ 43-10
Measuring unloader valve setting pressure
Miscellaneous hydraulic symbols .............ccccccoiiiiinannis
Modalita di utilizzo dello schema dei collegamenti

elettrici (ITALIANO) ....cocoiiiiiiieeeeeeee e 62-5
MODM (S/N 97C4-0359~) ....cocvveiiiiiiiiienee e 62-102
MODM fUNCHON ..ot 62-102
MODM: Input/Output Monitor - Input/Output Signal

Correspondence Table ..........cccccevvieiiiiiiniieeinene 62-109
Modulation at clutch switching ..........ccccoociiiiiiiiiis 62-52
Modulator valve 1 ..o 32-22
Modulator valve 2 ... 32-23
Modulator valve function ...........cccooceiiiiiiiiiieee 32-22
Modulator valve operation ............cccceeviieiiiiiinieninieene 32-24
Modulator valve output electrical circuit check ............... 63-18
Modulator Valve Unit ... 32-19
Monitor ChangEOoVer ...........ccceeriieeriiee e 62-102
Monitor controller ............ccccovvviiicieeeeee e 62-71, 62-96
Monitor controller connection diagram ...........c.ccccoeeeene 62-72
Monitor controller function ............ccccceviiiiiiiiiniee e 62-73
Monitor [amp test ... 62-26
Monitoring System (S/N 0101~0358, 9001~) ................. 62-71
Multiple Control Valve (KML35A/2T202) ........cccoceevveenne 42-54
Multiple control valve boom spool .........cccceeeeeeieiiiinnnne, 42-63
Multiple control valve bucket spool ..........cccceiiieiiiiennns 42-61
Multiple control valve main relief valve ................cccoc.. 42-56
Multiple control valve make-up valve ...........ccccocceernenn. 42-60
Multiple control valve overload relief valve ..................... 42-58
Multiple control valve specifications ..............ccccceeeeenis 42-55
N
NEULAL ..o 42-81
Neutral poSItion ........ccccoiiiiiiiie e 42-89
Neutral relay ... 62-21
Neutral relay electrical circuit check ............cccoccccceiiiie 63-20
Neutral starter ..........cccceeeeeeiiiiiiiieeeee e 62-15, 62-18
@)
Ol FIOW <ot 32-17

Qil flow in the torque converter line .............cccovvveeeennneen. 32-17
Oil flow to the clutch ..., 32-17
Oil seal installation ... 23-9
Operation force measurement ...........cccocoeevceiinieecnneenne 63-30
Operation methods ..o, 42-5
Operation monitor [amps .........ccocceeeiiiiiiiiieccee e, 62-74
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OFDItrOI® ..o 42-79
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Parking brake electrical circuit check ...........cccccveveeenen... 63-21
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Power flow path .........ccoooiiiiiii 32-2
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Pre-detent and detent magnet solenoid
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Electrical Wiring Diagram (1/2) (S/N 0101~0358)

(SIN 0243~)
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D003 H137 L E513| F601|F901 H501 Ha01
LY [ LG | LO 71 H502 H402
GO [Sbw| B E104|E114|E113 3 1 7 C210 A510 E711 1 3 1 5 1 2 1 H501
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#k : Refer to the electrical wiring diagram (Cab). Eyoé (S/N 0238~0242) K952Vv92033
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Electrical Wiring Diagram (3/3) (S/N 0561~)
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Electrical Connection Diagram (S/N 0101~0358)
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