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1. GENERAL CAUTIONS FOR
MAINTENANCE WORK

2) Total length of hose (Unit :

Q&Eﬁﬁ
L -y

in. {cm))

-gm_

—

—m=y

3 digit indication incm.

3) Hose dia. (Unit ; in.)

92.....t/4 05.....6/8" , 2.1 1/47

I _. _
03.....3/8 ; 06.....3/4" | 141120
04.. . 1/2" i 0. 1 |

Note: Please note that these code numbers are different from those for the equiva-

lent diameters for special parts on the next page.

4} Combination of fitting

i Fitting ' :
Code No. ! I !
type A Taper pipe thread D
— _— - — | _— {PT}
1 | oa.g , | or

60 degrees bent type.
Straight pipe

thread (PF) with
male 30 degrees seat

45 degrees bent type.
Straight pipe

thread {PF } with
male 30 degrees seat

(Example}] Partcode 2 3 2 0 2 - 0 3 0
. T !
Rubber hose, high pressure type —~—— s I ‘
SAE JS17.100R?  —— — o e —

Nominal dis..3/8"— — — — - —— o -— |
Hose length, 33.5in. {(85em) - --— -

Straight pipe thread (FPF } withmale

30 degrees seat and 90 degrees bent type.
Straight pipethread (PF) with

maie 30 degrees seal

| Straighi pipe 1
- - B thread [PF ) with E
4 | 88 | male 30 degrees seat | pp
) i B-C :
- = | B | 80 degrees bent typse.
53 | B-E ¢ Straight pipe thread
e e el { {PF) with male
l 30 degrees seat

7 B+D |

1

8

o

el

Note: Al the hoses attached with fittings other than those listed above are speciel parts.
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2. TECHNICAL DATA

2-2 External Drawings and Working Ranges

2-2-1 Canopy Type Specitications Unit © in. (mm)

E xcavator with canopy
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3. SERVICING STANDARDS

Applicable model 4TNESS-EBV
{tem Unit Standard Wear limit
: . 0.1187 t0 0.1183 01232
Ring groove width (3.015 10 3.030) (3.130)
. . 0.1169 to 0.1177 0. 1161
oil el Ring width (B) , {2.870 10 2.990) (2.950)
aring Clearance between in. (mm} 0.0010 to 0.0024 0.0071
groove and ring {0.625 to 0.060) {G.180}
End aa 0.008 to 0.016 0.0217
gap {0.250 to 0.450) 10.550)
Connecting rod
Bushing hole 2.4016 1o 2.4020 L
inside dia. {61.000 to 61.010)
) ] 0.0587 to 0.0581 -
Crank pin side Bushing thickness (1.492 10 1.500)
Outside di 2.2816 to 2.2820 2.2796
utside cia. {57.952 to 57.962) {57.802)
Oil clearance 0.6015 to 0.0029 0.0059
. {0.038 to 0.072) {0150}
in. {mm}
Bushing hole 1.1821 10 1.1826 1.1838
inside dia. (30.025 1o 30.038) (30.068}
- o o 1.1805 to 1.1811 1.1795
Piston pin side Outside dia. (29.986 to 30.000) (20.950)
0il clearance 0.0010 to 6.0020 0.0043
(0.025 to 0051} {0.108)
Distortion <0.0012/4 0.003
stortio (0.03/100) (0.08)
Cam
Cam shatt dia 1.9655 to 1.3665 1.9642
s » : (49.975 to 49.950) (49.880)
ear side oil clenra 0.0016 t0 0.0057 0.0094
I clearance {0.040 to 0.130) {0.240)
Carm shaft dia 1.8650 to 1.8660 1.9636
nt diat : in. (mm (49.910 to 49.935) {49.875)
ermeaate oil clearan - (mm) 0.0026 to 0.0045 0.008¢
clearance (0.085 t0 0.115) (0.225}
Cam shaft dia 1.8655 to 1.9665 1.9542
E1v wheel sid 1a. (49.925 10 48.950) (49.880)
y wneelsice oil cloaran 0.0020 1o 0.0039 0 0083
clearance {0.050 to 0.100) {0.210)
Crank shaft
Outside dia 2.5572 to 2.5576 2.5557
’ {64.952 to 64.962) (64.902)
Journal Bushing thickness _ ?P;gg :g gg:g; —_
Oil cloarance in. {ram) 0.0015 to 0.0027 0.0059
{0.038 to 0.088) {0.150}
Bend £0.0079 (0.02) -
0.0043 to 0.0083 o
Crank shaft (0.110 to 0.210)
0.0020 to 0.6079 0.0118
sid Cam shaft . (e £0.05 to 0,20} (0.30}
raegap Connected rod n. (mm) 0.0078 0 6.0157 _
onnected ro (0.2to 0.4)
0.004 t0 0.012 L
tdle gear (0.1100.3)
3-2-3 172987100




3. SERVICING STANDARDS

Applicable medel ViG70 (US
Faulpment Thread size Tightening torque Screw locking agent
No. Tightening part ttrelot. (N-m))
Hydraulic equipment
i | Coupling W/Hexagon hole M14| 108 4 10 122.9 (147 10 166.6) | Three Bond 1324
2 )} Swivel joint X track frame M2 57 Bto72.3(78.41098) Thiee Bond 1324
3 | Swing mator X upper frame Mg 122.8t0 151.8 (166.6 10 205.8)] Thres Bond 1324
4 | Travel motor X track frame M 16 122.9t0 151.8 (166.6 to 205.8}] Three Bond 1324
5 | Hydraulic oil tank X turning frame M18 122.8 t0 151.8 (166.6 10 205.8}] Three Bond 1324
6 | Drain plug 24 X Hydraulic oil tank M 24 115.7 10 137.3 {156.8 to 186.2)| Thiree Bond 1104
7 | Oil gauge X Hydraulic oil tank M0 12.3t0 13.7 (16.7 10 18.8} Loctite 572
8 | Plug(port P, pilot valve} M 16 21.71025.3({29.410 34.3)
8 | Eyebolt {port T . pilot valve} Miz 14.5to 18.1 {18.6 10 24.5)
10 | Hoseclamp A & B (at boom rear)} Mid 3251043.4 (44 110 58.8) Three Bong 1324
11| Tubeclamp 1/2 (for boom hose) Mi2 57.8t072.3(78.41098) Three Bond 1322
12 | Breather cap (hydraulic cil tank} M5 217t02.8%(2.94103.92)
Rigging
1 1 ROPScanopy 14 86.7 to 108.4 (117 6 1o 147)
2 | ROPScanopy MG 32 5t043.4 (44,110 58.8)
Work implement
1 | Pin lock plate Miz2 57.81072.3(78.41098) Three Bond 1324
2 | Pin lock plate M4 86.7 to 108.4 (117.6 10 147) Three Bond 1324

3-7-2
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4. HYDRAULIC SYSTEM

4-3 Operating Circuit
4-3-1 Boom

The anti-drift valve is installed in the bottom end circuit
of the boom cylinder tc reduce oil internal leakage from
BU of the cylinder.

When the boom control lever is pulled rearward to raise
the boom, the oil from the pilot oil pump P4 flows through
the cut-off valve and the port 4 of the pilot valve {RH) to
the ports b? and i? of the contrel valve to mave the boom
spoal.

The oil discharged from the piston pump P1 flows to
the port P1 of the contral valve, and the il from the
gear pump P3, passing through the port P3 of the con-
trol valve, parallel-flow divider, and parallel passage,
flows intc the boom section to combine with the oil
from the piston pump P1. The combined ail open the
anti-drift valve and flows through the port B2 of the

: - Piston i

Anti-drift
valve f H
o

Boom cylinder

Poppet

Bl l Control valve

[TLLLLTTLITYELIRTPAEPIL 1T,

L

control valve to BU of the boom cylinder to extend its
cylinder rod.

The return oil from BD of the boom cylinder flows to
the hydraulic oil tank through the ports A2, T1 and T2
of the control valve and the return filter.

When the boom control fever is pushed forward to lower

Qil cooler
&

"
*
r MNormally open

ra-l.'lei Ri—l-:u [r'i.'arel LH]“

the boom, the ail from the pilot oil pump P4 flows to the

port a2 of the controd valve through the cut-off valve and

the port 3 of the pilot valve (RH) to move the boom

spool. Also, the pilot oil flows 1o the port il of the con-

trol valve to open the anti-drift valve hecause its poppet

is opened to flow out the ail in the anti-drift valve to the

port Dr. :
The oil from the piston pump P1 flows through the Wawe assembly:
ports P1 and AZ of the control valve to BD of the boom :
cylinder to retract its cylinder rod. The return oil from

BU of the boom cylinder flows back to the hydraulic oil

tank through the port B2 of the control valve, the an-

ti-drift valve and the ports T1 and T2 of the santrol

valve,

4-3-1 17258 1}
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Gear pamp ?1

FPilot gumgp P4

1'.
% Piston pump P1
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Return filter
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4. HYDRAULIC SYSTEM

4-3-6 Blade

To lower the blade, the blade controb lever is pushed forward.
The oil from the gear pump P3 flows through the ports P3
and B9 of the control valve and the port B of the swivel joint
to BLD of the blade cylinder to extend its cylinder rod.

The return oil from BLU of the blade cylinder flows back to
the hydraulic oil tank through the port A of the swivel joint,
the ports A3, Tt and T2 of the contral valve and the return
filter.

il flows in the opposite direction to raise the blade when the
blade contraol lever is pulled back.

4.3 11

Qil cooler

Walve assembly /

Swivel joing” ~_1

Blade cylinder

1

sm:l

Lawer

T NPT 1Y

B EO LY

Cantrol valve

[

g1 |
(- ‘ |
S T
E b i
]
: I:u? :
. |
i
i b T U 3 VSR I J USSR SENPSIp | | I
:[Swing): fArm] § (P.T.0.)  (Boom swing} [TragiRH! T-arel|LH] {[Beonn) i {Buckat]

T

[
: e
1
=

F— =

Pilot pump P&/

FRE9R7(0

1
Gear pump P3

|
IPiston pump P2

'y
“Pistan pump P1

Return filter
—_—nrn e

Mormally apes |




4. HYDRAULIC SYSTEM

4-3-11 Simultaneous Operation of Boom-Up and Bucket

When the boom control lever is pulled back to raise
the boom, oil from the pilot oil pump P4 flows through
the cut-off valve and the port 4 of the pilot valve (RH)
to the ports b2 and iZ2 of the control valve to move the
boom valve spooi.

Each oil from the piston pump P1 and the gear pump
P3 flows to each port P1 and P3 of the control valve,
combines in the boom valve and flows through the
port BZ of the contral valve to BU of the bhoom cylin-
der to extend its rod.

The return oil fram BD of the boom cylinder flows
through the ports A2, T1 and T2 of the contral valve,
and the return filter back to the hydraulic ail tank.

If operator moves the bucket contro! lever to the left to
curl the bucket while the boom is rising, oil from the
pilet il pump P4 flows through the cut-off valve and
the port 2 of the pilot valve {RH] to the port al of the
contril valve to move the bucket valve spool.

Each oil from the piston pump P1 and the gear pump
F3 flows to each port P1 and P3 of the control valve,
combines in the boom valve and flows through the
port Al of the control valve to BK | of the bucket cylin-
dar to extend its rod.

The return gil from oi! fram BKQ of the hucket ¢cylin-
der flows through the ports B1, T1 and T2 of the con-
trol valve, and the return filter back to the hydraulic
ail tank. |

When the bucket controd lever is moved 1o the right to
dump the bucket, sach ot! flows in the opposite direc-
tion,

A check valve with an orifice {Boom priority orifice}
is installed in the parallel passage hefore the bucket
valve so as for oil to easily flow to the boom valve
when boormn receives heavier load at the simultaneous
operation of boom-up and buckes,

4.3-21

il cocler

Valug assembly A

17298 12

Deta’l of %

Boom cylinder Bucket cylinder
80 BKQ)
B BKI

ey T

B

EI T B |
ST : i
F'l‘: 5 i i Contral valve

N i |
- I Aol K

WP T i

_LLZ R 5

1 I Narmally open i
| ! :
| !
i
’ v :
— - t - + - > — == ot
R T HEN S (T T T IO SN L _Ti
{Blade}Pessnginecaghlf {Swing {Arm) LP.T.OL fBoom swing} !Trgwe BHY  {Trawe gH; [Bucket)

PP I

H Reaturn filter
-

Pilot valve [RH

—
;

Engine
] I
! .
! K !
, 7 __'I\_.l
J |= II \"‘
Pilot pump pa/ i I \Piston pump P1
Gear pump ngr 'Piston pump P2




4. HYDRAULIC SYSTEM

1) 1f pressure is out of specification when con-
trol is moved 1o a direction:
Something seems to be wrong with pilot
valve or pilot chamber of control valve.
Replace pilot hose with that of normal cir-
cuit and confirm the wrong part.

2) If pressure is out of specification over when
control is moved to every direction.
Something seems to be wrong with cut-off
valve or gear pump P4.

Decide which is failed by measurement of
ail flow rate discharged from gear pump P4.

5. Adjustment Valve assembly

Adjust screw

1} Loosen jam nut.

2y Turn adjust screw to obtain specified pres-
sure

3) After adjustment, retighten jam nut.

Jam nut

Adjust screw

Clockwise
{rise pressure)
Counterclockwise

{lower pressure)

4-4.5 17288100



5. HYDRAULIC EQUIPMENT

4, Special tools

{Unit - in. {mm))

Pump stand
® Wooden block can be substituted.

$1.38t02.17
( ¢35t055)

/

~
g

2.36 (60)
Qr mare

¢5.12 (#130)ormore

® Stud (M14) can be substituted.

Screw for cover disassembly/reasseambly

2.76163.94 (7010 100)

0.58100.98 (1510 25)

¢0.547 1o 0,651
_($13.91014)

5-1-8
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5. HYDRAULIC EQUIPMENT

Procedure

2. Gear pump
(1) Remove each four nuts 8% and plain washers
88.

{2) Remove four studs 87.

(3} Remove front frame 83.

{4) Remove O-ring 85.

5-1-1¢ 77298100



5. HYDRAULIC EQUIPMENT

Procedure

(29) Tighten nut 83 to 7.2 ft-ibf. {9.8 N-m).

(30) Install packing 19 on cover 28 and install it
onto heusing 8 with using two special tool
SCrews.

MNote:
Take care not fall dowel pins and pistons.

(31) Tighten each two Allen-head screws 32 and
33, and one screw 37 to 108.4 to 130.1 ft+Ibf.
(147.0 to 176.4 N+m).

(32} Instail side plate B73 on cover.

5-1-28
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5. HYDRAULIC EQUIPMENT

2) Valve ass'y and pilot oil relief valve

Trouble

Check

Result

Cause

Remedy

1. Malfunction
of valve

(Qil does not
flow properly.)

(Prassure is

(1} Check tha relisf
valve.

® Set pressure s low.

® Pressure is not set
correctly.

® Set 1o the specified
value,

® Spool does not work
proparly.

@& Sticked spool

® Disassemble and
wash the spool, and
replace hydraulic oil.

the bolt.

not stable.)
® Gamaged or worn spool ® Replace the valve,
(2) Check the solenoid- | ® Voltage does not flow ® Darmaged solenoid ® Replace the solencid.
operated directional through selengid.
control vaive,
® | cose connector #® Connect the connector.
® Spool does not work # Sticked spool & [isassemble and
properly. wash the spogl, and
replace hydraulic oil.
® Damaged or worn spool | ® Replace the valve,
2. Leakage {1) Check the torque of | ®#Bolt is loosened. ® Improper installation ® Hetighten the bolt to

the specified torque.

{2} Check the O-ring
and packing.

® O-ring or packing is faulty.

® Damaged Q-ring or
packing

® Replace the O-ring
and packing.

{3} Check the clamp
face of the O-ring
and packing.

® Clamp face is faulty.

® Damaged clamp face

# Replace the valve,

5-1-30

77288100




5. HYDRAULIC EQUIPMENT

4} Travel (R}

o

A IR N

LI

TT

T
4

i

T P

T Tg « Press

{1} Neutral

The cil discharged from the piston pump P2 re-
turns to the hydraulic ofl tank through the neu-
trat passage.

Both actuator ports A and B are connected to the
return {low pressure) passage.

Passage|
- + = )
: | f
1 (i} |
T .
Actuatorport A Actuator portB
Passage |~ E I
i Ny : -
- I
S 8 -
1
R~ h — d= ] - =2
: ™ o o J L.LJ
/i
MNeutral passage Return {lowpressure) passage

(2) Rearward travel operation

When the right travel contro! lever is pulled
back, the spool is moved to the left and closed
the neutral passage. The oil from the piston
pump P2 flows through the passage | to the ac-
tuator port B.

Oil returned from the port A flows back to the

hydraulic oil tank through the return (low pres-
sure) passage.

The spool is returned to the neutral position by
the return spring.

Gil flows in the opposite direction when the right
travel control lever is pushed ferward.

5-2-10
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12} Anti-vaid valve

The anti-void valve is installed in the circuit of
therod end of the rod end of the bucket cylinder.
When cavitation occurs in the cylinder port "HP ",
the anti-void valve opens to feed oil from the
reservoir side,

The poppet “M " is seated with the pressure "HP "
in the cylinder port acting on the large area at
the rear of the O-ring.

When the pressure of "HP " becomes lower than
that of "LP", poppet “M"” opens overcoming the
cylinder port pressure and spring force by receiv-
ing the tank pressure "LP" working on the dif-
ference in pressure receiving areas (A1-A2).
After filling the void area with oi!, poppet "M"
returns to the origina! position by the spring
force and is completely sealed by the cyiinder
port pressure "HP", '

Poppet “M” ..LP.I ’
t

5-2-20

5. HYDRAULIC EQUIPMENT
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5. HYDRAULIC EQUIPMENT

® Paralle-flow devider [{20)- (24} ]

Procedure

{20} Remove O-ring 8.

{21) Hold valve section with bench vice to re-
move cap 26, 30 and each port plugs 32, 34,

Note:

a) Install jaw covers of wood when holding
valve section with bench vice.

b) Remove relief valve and/or anti-void valve
as required.

(22) Carefully remove spool 24 from valve sec-
tion.

Note:

If disassembling more than one valve sec-
tion at a time, mark sure parts, spools in
particular, for each section do not become
mixed with other section parts.

{23} Heold spool assembly with bench vice.

Note:
tnstall wooden spool holder (refer to 5-2-23)
or faw covers of wood on bench vice.

5-2-30 17288100



5. HYDRAULIC EQUIPMENT

Procedure

(18) Tighten plugs 32 and 34 with O-rings 33 to
49.9 to 54.2 fi-Ibf. (67.6 to 73.5 N=m).

(18) Assemble valve sections, making sure each
is in correct order.
Install tie rods and nuts. Tighten nuts to
33.3 10 34.7 ft-Ibf, (45.1 to 47.0 N*m).

Note:

a) Take care for check valve springs not to
be bent.

b) Put grease on O-ring to hold it in place
during assembly.

Nut 10

Tierod

(20) Adjust Allen-head cap screw height a of
shut-off valve with 0.83 to 1.00 in. {23.5 1o
25.5 mm}.

—_— ——

(1]

5-2-40 17298100



5. HYDRAULIC EQUIPMENT

2) Exploded View and List of Parts

@ Na. Part Name Qrty
.— 501 Bellows 1
- % 459 | Terminal 2
@5d 5 Y 458 | Tube 1
@sd \ 457 | Bush 1
L~ -——_._________@ 456 | Cord 1
\ 455 | Switch i
; | 454 | Seat 2, switch 1
A\l

3 3 453 | Seat 1. switch i
. 452 | Lever switch 1
N 451 | Roller 1
@ , 431 Screw 3 2
&J i 422 | Nut 1
a1 Screw 2 1
@3 @ @ Gip |43 | Plainwasher 2
\ 412 Nut 2
AN 31D | a1t | Sorew 2
G2y _fL_ 402 | Handle cap 1
- - 401 | Handle 2
323 | Bar handle i
z 315 | Lock nut i
312 | Adjust nut 1
I SN 302 | Circular plate 1
- _;‘\? \ @ 301 | Joint i
f 241 | Spring 4
\ I ] 221 | 8Bpring 4
< ) : @ 217 Wa§her 2 4
H for. 216 | Spring seat 4
@ SRS : @19 | 215 | washer i 8
@ { S ' / 214 | O-ring 4
K 1 213 | Seal 4
. | I 1 ] 212 | Push rod 4

i : i i ush ro
: 5 l AR iRy 211 | Plug 4
i e P :

b ' ¥ aleg
' y I i[—‘_'-—"" I ! \ 131 8ush i
2 [ ¥t @ 126 | Spring pin 1
! ! ! : e ! -~ 125 | Screwhex. S H.C.| 2
@ H 1 2 HEF— N @ 122 | O-ring 1
[ : h w 121 | Seal washer 2
' e =R 111 | Portplate 1
[ (e 8 ] I _ / 101 | Casing 1
l

5-3-5 77298100



5. HYDRAULIC EQUIPMENT

Procedure

Photo

Mote:

Do not dry parts with compressed air, since
they will be damaged andfor rusted by dust
and moisture in air.

Rust Prevention of parts :
Apply rust-preventives to all parts.

Nofte:

If left as they after being cleaned, they will
rust which will affect adversely to the func-
tion after being reassembled.

5-3-1b
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5. HYDRAULIC EQUIPMENT

Procedure Photo

(28) Inject volatile rust-preventives through all ports
and then put blind plugs in ports.

5-3-25 17238100




5. HYDRAULIC EQUIPMENT

B} By-passvalve

{1) Function pressure is developed in the end of port B,

When the swing control lever is released (re-
turned to the neutral position}, the both ports
of the swing motor are blocked, however, the
upperstructure continues te swing for a short
distance due to momentum.

This causes the motor to act like a pump 1o
increase pressure of a port. The pressure
stops swinging the upperstructure once but
then rotates it reverse, and repeats such re-
verse swinging several times until the pres-
sure enough decreases.

The bypass valve is normally closed but when
reverse swing pressure is developed, flows
specified amount of high pressure oit 1o the
other end port for specified time to prevent
increasing pressure of a port and instantly
reduces the reverse momentum.

(2} Operation

When swinging is stopped, the motor acts like
a pump due to the upperstructurg momen-
tum to increase pressure of a port. If such

b1

\

Relief and Make-up |

1 : By-passorifice
2 : Orifice

5-4-8

the high pressure oil flows intc the back
chamber of B through orifice b2 to move the
check valve to the right and bypass port b1l is
closed. This results the upperstructure io
stop swinging once but instantly begin to
swing reverse.

Pressure in the back chamber of A should in-
crease and move the check vaive to the left in-
stantly but oil flows into the back chamber of
A delays due to orifice a2 s0 that the movement
of chieck valve to the left is also delays.
Curing the time, oil from the back chamber
of A flows to the center chamber through by-
pass crifice al t¢ move the check valve to the
left and flows to the port B through bypass
orifice b1, then the check valve close the
bypass passage. While the reverse swing pres-
sure is developed, the high pressure oil is
flowed the other end not to trap oil in the cir-
cuit. That is the way that reverse swing mo-
mentum is absorbed and the upperstructure
stops swinging smoothly.

By-passvalve

Backichamber g Center chamber A

l [ E
Check N
; WA valve W ]
! i l
b2} Yaz:
L._. ;
- Reduction
gearbox
Relief and :“‘* Upper structure
Make-upvalve

Control valve

A

S

17288100



5. HYDRAULIC EQUIPMENT

Procedure

(1) instali gear puller on inner race of tapered
roller bearing I and end of spline of cylin-
der (8 1o remove bearing with collar @.

(16) Remove cam plate @, piston S/A 8 and
return plate @3 from cylinder 8.

{17) Remove cam plate @.

Note:
Be careful not to damage mating surface of
cam plate.

(18) Remove ring spring 40 from cylinder 8.

B-4-18
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5. HYDRAULIC EQUIPMENT

{2] Reassembly

Procedure

(1)

Apply grease to rollers of tapered roller
bearing.

Grease : Lithium soap group
{Extreme Pressure Type)
Muiti-porpose grease
NLGI No.Z or eguivalent

Amount : 12.2 cu.in. {200 cu.cm}

Remove oil or grease from oil seal installa-
tion area of gear case & and seal @,

Apply Three Bond 1211 on cutside surface of
oil seal @.

Install oil seal {0 on gear case & using jig.
Note:

Coat grease on lip of oil seal & after instal-
lation.

Seal
i_nstailation
jig

{4} Put gear case ® upside down to install pin-

jon gear shaft assembly on gear case ©.

Note:
Install seal protector not to damage lip of oil
seal @ by spline of pinion gear shaft .

Seal
protector

5-4-78
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5. HYDRAULIC EQUIPMENT

4} Relief valve {Shock reduction type}

(1) First stage
When pressure oil is fed to the chamber A,
pressure P1 in chambers B and C is kept
lower than pressure in chamber A. At that
time poppet receives a force F (=P X A) and
F1 {=P1 X A1) to be moved to the right and
escapes oil in chamber A because F > F1 due
to P> Pl and A > Al. While piston is moving
to its stroke end, the valve is operated by low
pressure because P > P1 ... (Fig.1).

Piston

{2} Second stage
Pressures in chambers A, B and C will be
identical after the pision reaches its sircke
end. Poppet is move to the right owing to a
force, P X (A - A1}, and oil with set pressure
is escaped.

Chamber C

\
ﬂ%ﬁ% =

ﬁzéé

A
Poppet

]
Chamber A / \l

Sectional area A

\

Sectional area A1

Chamber C

Chamber 8

Chamber A

Poppet

Sectional area A

\

Sectionatarea At Fig. Tl
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5. HYDRAULIC EQUIPMENT

— 1

Procedure

{17) Loosen seven Allen-head screws 18.

Note:
install jaw covers of soft metal as holding

maotor with bench vice.

{Tool : Ailen socket or wrench
<Hex 0.315in. (8mm)>)

H \...;.w

(18) Separate body 2 72 and body 1.

Note:
Be careful not to fall valve plate 61 and

springs 46.

{18} Remove brake piston 52 from body 2 72.

Note:

Blow air from pilot oif passage to remove
brake piston, or remove it using pulley
puller after cylinder block is removed.

{20} Remove O-rings 51 and 53, back-up rings 50
and 54 from brake piston 52.
54

53
52

51
50

5-5-1b
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5. HYDRAULIC EQUIPMENT

Procedure

(18} Install cylinder block onto body 2 72.

Cylinder block S/A

{17} Install steel plate 55 on body 2 72.

(18) Install O-rings 51 and 53, back-up rings 50
and b4 on brake piston 52.
54

53
52

51
50

(19} Install brake piston 52 on body 2 72.

Note:
Coat grease on O-rings and evenly drive on

piston with plastic hammer.

5-5-25 77288100



5. HYDRAULIC EQUIPMENT

2} Valve and motor

No. Parts Inspection paris Inspection standards Remedy
1 Body 143 ® Spool surface Heavy scoring and scuffing Replace kit (D)
¢ Ball check seat surface Heavy scoring
z Spool 22, 38 & Spool bore of body 1 Heavy scoring and scuffing Reaplace kit (D)
3 Body 272 ®Spline gear teeth surface Heavy scoring and scuffing Replace kit (E}
® Small piston bore Heavy scoring and scuffing
Clearance : 0.00081in. {0.023mm)
or more
® Mating surface with swash- | Haavy scoring and scuffing
plate Heavy scoring and scuffing
#® Mating surface with balt
4 Shaft 69 ® Spline gear testh surface Heavy scoring and scuffing Replace
® Mating surface with oil seal | Heavy scoring and scuffing
lip {wear : 0.00098in. {0.025mm) or
mare)
5 Cylinder block 63 ® Piston bore Heavy scoring and scuffing Replace kit {F)
Clearance : §.0012in. {0.030mm}
or more tapping
® Mating surface with valvg Heavy scoring and scuffing Replace kit (F) when
plate {wear : §.00079in. {0.020mm) or | lapping is ineffective
more)
8 Walve plate §1 Mating surface with cylinder | Refer to No.B Refer to No.5
block
7 Piston 68 ® Mating surface with cylinder [ Refer to No.b Refer to No.G
Slipper 105 block
#® Mating surface with swash- | Heavy scoring and scuffing Lapping
plate (wear : 0.0007%in. {0.020mm) or | Replace kit (F) when
more} lapping is ineffective
® Play in slipper installation | Play : 0.0118in. {0.3mm) or more| Replace kit (F)
8 Slipper holder 65 Mating surface with block Heavy scoring and scuffing Replace kit (F)
holder
] Block holder 64 ® Spling gear teeth surface Heavy scoring and scuffing Replace kit (F)
® Mating surface with slipper | Heavy scoring and scuffing
holder
10 Swashplate ® Mating surface with piston | Refer to No.7 Lapping
slipper Replace lapping is in-
effactive
® Mating surface with ball Heavy scoring and scuffing Replace
1% Small piston 104 Smail position bore in body 2 | Refer to No.3 Refer to No.3
12 Friction piate 56 Lining Heavy scuffing Replace
13 Steel plate 55 Surface Heavy scuffing Replace
14 Oil seal 71 Seal lip Heavy scoring and scuffing Replace
15 Bearing 48, 70 Rolling surface Scoring or flaking on balis and | Replace 70
races Replace kit (D} for 48
16 Spring 27, 28, 32, 45, 60 Surface Cracks Replace
17 O-ring 20, 26, 31, 44, 48, Surface, hardness Cut, defornation and hardening | Replace
51, 53, 713

5-5-3b
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|
; 6. ADJUSTMENT PROCEDURES FOR ’
| EACH EQUIPMENT

2. Function of alarm sensor

* Allthe lamps should go on for 2-3 seconds when ® The engine oil and battery charge lampsshould
the engine is started. go on when the engine is stopped.

* All the lamps should go off when the engine is ® The buzzer should sounds when a lamp goes on
running. while the engine is running.

Structure Indicator box

1} Panel /,

N

2) Overheating sensor {C.W. switch)
® Turned on..... Hydraulic oil temp. at 224.6 to

236.4°F (107 to 113°C) 0.827in.
® Turned off..... Hydraulic oil temp. below 212°F (21 mm)
(100°C) MI6X1. 5
® |nstailation position....... C.W.pump on engine _— Terminal
The water volume in the tank changes before {low _[ RN __i}
water temp.) and after (high water temp.) opera- )

tion. Check the water fevel. If thereis nochangein
the water ifevel, check for water leakage at the
illustrated positions and tighten the clamp.

4

Radiator cap

\

C.W.pump

FULL
LOwW

Radiator Sub-tank

3) Lube oil pressure drop monitoring

{L.0O. switch) PT1/8 !
The switch menitors the lube oil pressure drop of
the engine and causes the engine oil pilot lamp to
go on and the alarm buzzer to sound.
® Working pressure...5.7 t0 8.6 PSi (39 to b3 kpa)
® Installation position................. Engine block

Terminal10.945in {24 mm)

6-1-4 17288100



6. ADJUSTMENT PROCEDURES FOR
EACH EQUIPMENT

6-2-7 Disassembly and Reassembly of Track
Roller

1) Disassembly
(1) Remove snap ring @ to remove seal cover B @.

(2} Remove floating seals ® from seal cover B @
and roller B.

{3} Remove rotier ® from shaft @.

Note:

Drain oil, 0.277 to 0.233 Qts. (0.21t00.22 1) from
roller ®.

{4) Remove floating seals ® from rolier ® and
seal cover A @.

(5) Remove bushing & from rolier ®.

6-2-8

(AN

No. Parts Q'ty
i Snapring i
2 Q-ring i
3 Plug PT1/8 1
4 Seal cover B 1
5 Bushing 2
B Floating seai 2
7 Shaft 1
8 Roller j
9 Seal cover A 1

17298100




6. ADJUSTMENT PROCEDURES FOR
EACH EQUIPMENT

6-3-6 Adjustment of Boom Swing Pedal

1) Adjustment of pedal

{1} Adjust rod until pedal is horizontal.
Boom swing pedal

" £ =
HERA | II a ;?‘ o ._;.._
2 B

Around ol . f---_ .

2.56t02.64in. L B~ =R N

) P (65tc 67 mm) e I

5 e T * . _.._:
n &,{ T R—
-,_%. - —_
\k“‘-m__:,

2y Adjustment of stopper screws

{1) Screw in stopper, screw.

(2) Press pedai fully and screw out stopper until
it contacts pedal.

(3) Release psdal and screw out stopper 1 more
turn and tighten jam nut.

Stopper screw

Jamnut

§-3-8 717298100



6. ADJUSTMENT PROCEDURES FOR
EACH EQUIPMENT

(18} Remove air cleaner assembly with its
bracket.

(19) Disconnect intake flange and pump
outlet hoses P1, P2 and P3. A

Note:

Cover all openings of hydraulic pipings.

{20) Disconnect five pilot ail hosss A, B1,
B2, PG1 and PG2Z.

6-5-5 17298700



6. ADJUSTMENT PROCEDURES FOR

EACH EQUIPMENT

3) Points for reassembly

Gischargeside

Returnside

.7, g

Apply Three Bond 1324
and tightening torque:
122.910 151.8 1+ 1bf,

{166.6t0205.8 N-m}

Apply LOCKTITES72
and tightening torque :
12.3t013.7 ft-Ibf.
(16.7t018.6 N-m)

Pressuntii the
bottomof strainer
is seated

Tighteningtorque:
115710 137 3 f11bf.
{158.810186.2Nm}

Fromport T1ofCV

Ne. Parts No. Paris No. Parts

1 Hydreaulic oil tank body 13 | Hydraulic oil tank cover A 25 | O-ring 1AG 170.0

2 Suction strainer 14 | Gil level gauge 26 | O-ring1AS30.0

3 RBeturn filter ass'y 16 i Plate 27 | Pan head screw M5 X 10
4 Filter element 16 ; Packing 28 | Cepscrew MID X 25
5 Bypass valve 17 [ Element 28 | Capscrew M10 X 25
6 Strainer push rod 18 | Magnet plug 30 | Washer 18

7| Filter spring 1§ | Hose 3t | Lock washer 16

8 Filter spring 20 | Filter piug 32 | Capscrew Mi6 X 40
9 Nut M10 21 | Lock washer 10 33

10 | Hoseclip 12 22 | Lock washer 10 34

i1 | Pipe 23 | O-ring1AP38.0 35

12 | Reservoir cover CMP 24 | O-ring1AG136.0

6-5-156 77298700



6. ADJUSTMENT PROCEDURES FOR
EACH EQUIPMENT

10} Work implement piping layout
{(Frameend - Arm end}

00% 000000 CID

8-5-26 77298100



6. ADJUSTMENT PROCEDURES FOR

L. - S S

b} Install door lock

(1) Inner handle

[1]instali inner handle in reverse sequence
procedure of disassemnbly,

[2] Adjust length of screw (.

<1> Temporarily fix screw (D to 1.7 - 1.8 in.

(44 - 45 mm) of length.

<2> Press door cover B & with hand and
check for play with operating push but-
fon of inner handle.

<3> Tighten screw @ 1/2 turn to obtain prop-
er clearance at &. (Check if stight play
of push button remains).

<4> Install door cover B ®.

[3] When inner handle is required to be re-
placed with new one, replace screw (b X
60) built in new service parts with screw
@, and remove spring from push button.

{2) Quter handie

[1] Instali outer handle in reverse sequence
procedure of disassembly.

[2] When outer handle is required to be re-
pfaced with new one, replace link which
is built in new service parts with link C 3.
Also, disconnect upper side of handle re-
turn spring to adjust spring pressure.

{3y Key CMP
[1]Instali key CMP in reverse sequence pro-
cedure of disassembly.
Note:
After installation, adjust in order for plate @
to engage with link 43 smoothly.

EACH EQUIPMENT

Door

N

1.7~18in,
[4d~45mm ]
--—-—q

Ao

inner handle

Push button

Inner handle

Capscrew 5X60

Cuter handle

8-8-10 717299100



7. PERIODIC INSPECTION AND SERVICING

<:Check  O:Resupply @:Replace

U: Adjust(clean)

A Gi

| & greass

Check & service items

Datly

Every
50

Every Every
i00 250

Every
500

Every
1000 hrs

Under-
carriage

Check, adjust track tension

0

+Check air pressure, wear, flaw in tyres

Steering
equip-
ment

Check performance, play of steering lever

Check performance, play of travel lever

=Check performance of speed change lever

s Check performance of forward/reverse pedal

=Check performance, play of steering wheel

Stroke

+Brake pedal
Performance

Stroke

+Parking brake

Performance

Check performance of accel.level

Electric
equip-
ment

Check front & work lights, horn

Chack hourmeter function

Check function of change, oil and pilot lamps

Check wire breakage, short-circuits,
loosened terminals, retighten

Check, resuppiy battery fluid

A IR R R ol AR RO R Rl Rel Rl RO RN R R R el ReA R,

Check specific gravity of electrolyte

O Asr

equired

Check function of 0K monitor

<

Engine

Retighten cylinder head bolts

< 1 sttime

Checek, adjust intake/exhaust valve clearance

< 1sttime

Lap inteke/exhaust valve seat

Clean gombustion chamber

Fuel Check & adjustmentof FG
um injection pressure & atomiz-
El P ing condition

injection | Check & adjustment of fuel
valve injection timing

J

Note:

«Applicable to models with the relevant equipment

1) When machine is used at dusty worksites clean and replace filter element twice or more frequently
than specified in the table,
2) Execution of periodic inspection and servicing is indispensable to conform the EPA emission
control regulations,
Keep a record of the results.

7-1-2
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9. TROUBLESHOOTING

8-2 Troubleshooting
9-2-1 Machine and Engine

(How to use the charts)

Trouble n

B - Ba - Bb > Be¢
. — - __— —_ —
C - Ca - Chb - Cec

Factors related to the trouble are enumerated
in the columns and instructions for corrective
procedures are given below. [t is recommended
that the troubles be inspected and corrected one
by one according to the chart.

l «— Inspection item

_________ «— Remedy for faiiure

8-2-1 77298100



9. TROUBLESHOOTING

Boom swing cannot be made or is slow

Y

Hydraulic | _, Do other work implements _.| Piston
source work normally? pump
Repair or
replace
Steering Boom swing . . . Wear of
equipment _) pedal —>| Stick of swing pedal link = tink ioint
Adjust neutral  + Repair pedal link or apply grease Replace
position * Replace pedal link, apply grease
f or replace bush
Mealfunction |_ Fall or wear of Defective O-ring of
Control velve _) of spool! = spool link pin plunger section joint

tion.

k

Adjust lever stroke,  Install or replace
Replace plunger sec-

. . . ) Internal
Hydraulic cylinder]— Cil leak - leakage
Repair or Replace seal or
replace whole assembly

9-2-11 17298100

Repair or replace

Q-ring



i 9. TROUBLESHOOTING

Travelling speed accelerated naturally
or acceleration cannot be cancelled

One side? Both sides?

9-2-21 77298100

. Function of
Linkage - pedal
Repair or
grease
. ., Switch
Safety switch | » Function
Replace
v
Cut-off valve | »| Solenoid - Spoo
functicon function
Replace Repair or
replace
; Performance ;
Hydraulic | | " 2-speed | — Interfnal failure
maotor switch spool of motor
. Faulty spool
Dust in I
spoc movement
Clean or Repair or
replace replace
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3. Engine Body

= Measurement with hydrometer

When using a hydrometer, the measured
specific gravity must be corrected according
to the temperature at the time of measure-
ment. The specific gravity of battery elec-
trotyte is defined with 68°F (20°C) as the
standard. Since the specific gravity increas-
es or decreases by 0.0007 when the temper-
ature varies by 33.8°F {17C), correct the val-
ue according to the equation below.

S,, = St + 0.007 {¢-20)

— Electrolyte tempera-
ture at measurement (°C)

——— Specitic gravity at mea-
surement

——————Converted specific gravity at 68°F (20°C)

To convert Into Multiply by
Temperature =
oo oF ZC —_5!9
("F =32)

Specific gravity and remaining battery charge

Battery charge measurement
with a hydrometer

Rubber buib

Hydrometer structure

Specific Discharged Remaining

gravily quantity of charge
B8°F (20°C) | electricity (%} {%)

1.260 o 100
1.210 25 75
1.160 50 50
1.110 75 25
1.060 100 0

@ Terminals

Clean if corroded or soiled.
@ Mounting bracket

Repair or replace it if corroded. Retighten if

lcosened.

(® Battery appearance
Replace the battery if cracked or deformed.
Clean with fresh water if contaminated.

3-10

How to read hydrometer




4. Engine Body

(e) Seat contact
Apply a thin coat of minium on the valve
seat. Insert the valve in the cylinder and
push it against the seat to check seat
contact.

Standard : Continuous contact all around

(5-2} Valve guide
Mainly check damage and wear on the inside
wall. Apply supply part code 12915¢-11810
when replacing the part.
@ Inside diameter

in. {mm)
Standard Limit
Stemn (.3136 to 0.3142 0.3116
0.D. (7.865 to 7.880) {7.815)

Intake Guide 0.3156 to 0.3161 0.3189
valve 1.D. (8.015 to 8.030} {8.100)
Clear- | 0.0014 1o 0.0026 0.0073
ance {6.035 to 0.085) {6.185}
Stem 0.3012 t0 0.3138 0.3112
0.D. (7.955 t0 7.970) {7.805)
Exhaust | Guide 0.3156 to 0.3181 0.3188
vaive 1.D. {8.015 to 8.030) {8.100}
Ciear- 0.0018 to 0.0030 0.0077
ance {0.045 to 0.075) {0.185)

{5-3} Intake/exhaust valve
Mainly clean and check damage and wear at
the valve stem and seat.
{a) Seat contact: See 5-1-(e) above.
{b} Stem outside diameter: See 5-2-(D above.
(¢} Valve head thickness

in. {mm}
Standard Limit
Intake 0.087 {(1.71) 0.038 (1.06)
Exhaust 0.065 (1.65) 0.038 {1.00)
(d} Valve stem bend
Limit £.00039 in. {0.01 mm}
{e) Overall length
in. {mm)
Standard Limit
Intake 453 {115} 4.51 (114.5)
Exhaust 453 {115) 4.51 (114.5)

46

Valve seat contact

Seat

Maasuring positions

A BN

a b C

Valve guide inside diameter

Measuring positions

r/”_\;

I
1

| all]
IS

! !

Valve stem outside diameter

pa H —

1 g ———

Valve bend and length




4. Engine Body

(4} Servicing points

Point T Oil pan

Disassemble:

* Sealant is applied to the oil pan mounting sur-
face on the block. Carefully operate so as not to
damage or distort the bonding surface.

Reassemble:

+ Apply sealant (code No.977770-01212) before re-

assembly.

Point 2 Piston wirod
Disassemble:
* Measure the connsecting rod side gap.

Standard : 0.0079 to 0.0157 in. (0.20 to 0.40 mm}

Connecting rod side gap

\ Crankshaft

Thickness gage

- Carefully remove the carbon deposit on top of the cylinder so as not to damage the inner side of

the cylinder.

- Set the piston at the BDC position and remove the connecting rod cap. Then sst the piston at the
TDC position, and push the connecting rod big end with the wooden shaft of a hammer. Proceed
carefully so as not to cause the cylinder block catch the rod big end. Set the rod caps and

crankpin metals in their correct combinations.
Reassemble:

* Apply oil especially carefully to the sliding contact surfaces of the pistons, rods and rings.
- Use the piston insertion tool {see 10-1-8 in Chapter 10} to insert each piston w/rod in the cylinder

block and install the bearing metal cap.

Raod bolt tightening torque : T = 39.8 to 43.4 fr-Ibf, (53.9 to 58.8 N+m), apply lube oi)

Point 3 Mounting flange
Disassemble:

Place the engine on & stable base with the cylinder block upper surface facing down, and remove
the mounting flange carefully so as not to damage the combustion surface.

Reassemble:

Apply sealant {code No.977770-01212) and install the mounting flange by matching the two dowe!
pins. After assembly, raise the engine with its mounting flange on the bottom side.

A CAUTION

Unforeseen injury may arise due to falling of slipping when raising or reversing the
engine. Carefully operate so as not to lose balance.

4-16



4. Engine Body

@ Apply the honing fluid to the Flex-Hone and
turn the electric drili at 300 to 1200 RPM.
Then insert the Flex-Hone into the cylinder
bore while turning it, and move it up and
down for about 30 sec. to cbtain a honing
mark with a cross hatch angle of 30 to 40 de-
grees.

Honing cross hatch

— [NOTICE]
(1) Avoid faster revolution than 1200 RPM since it may cause breakdown.

(2) Do not insert or extract the Fiex-Hone in stopped state because the cylinder will be
damaged.

» Cylinder overhaul (reference)

Setvice life of cylinder block {H,)
{H=3H )

Boring and honing intervat (H,)

{H,=1.5H)

Time for honing {H.,}

Increase in L.O.C.
or blow-by

Increase in L.O.C.
or blow-by

increase in L.O.C.

Increase in L.O.C.
or blow-by

or blow-by

Honing Boring Honing

{Study if an oversized piston or piston fing is usable.}

(7} Piston pin bushing replacement
Replace bushing by using the spscial service tool (see 10-1-3 in Chapter 10).

{8} Oil sea! replacermnent
(© Replace oil seal, when mounting flange is removed. Extract the used oil seal.

@ Insert a new oil seal with the oil seal insertion toc!,
@ Apply lithium grease.

4-26




7. Fuel Injection Pump!Governor

© Remove the tappet. (Point 8}

0 Remove the plunger, spring and spring retainer, control sleeve and pinion.
1) Remove the lock plate, and remove the delivery valve, holder and spring.
12 Remove the plunger & barrel.

43 Remove the contro! rack from the pump housing.

—— [NOTICE]
Tappets, shims, springs, spring retainer, plunger & barrel, delivery valves, springs
and delivery valve holders shall be grouped for each cylinder to enable mounting at
original positions unless abnormalities are found,

(4} Assembly procedure
Reverse the disassembly procedurs.

{5) Servicing points
Point |
Disassemble:

¥
* Remove the fuel injection pump drive gear and Match mark
idle gear after putting a match mark. )
Reassemble: = dle gear

+ Assemble them by aligning the match marks. Fual injection
pump drive gear

Pump drive gear nut : T = §1.4 to 68.7 ft-1bi. Gear
{83.3t0 93.1 N-m)

Point 2
Disassemble;
« Governor cover removal (See 7-5 (1) governcr compoenents. )
Because the link is connected to the control rack and the starting spring is connected to spring
eye, disconnect the link connection by shifting the governor cover to the left {or right) after
pushing the link leaf spring down with a screwdriver and disconnect the starting spring from the
spring eye with long-nosed pliers before separating the governor cover from the governor hous-

ing.

—[NOTICE] o
When removing the governor -

cover, carefully operate so as not
to bend the governor cover lo ei- Screwdriver
ther side from the governor hous-
ing. If the governor cover is bent Governor cover
while the link is connected, the link
is bent to increase the sliding resis- 14 B
tance of the control rack upon _ \ “veris N
completion of the governor assem- o4 MEF _c;ﬁm;{“
bly, resulting in stiff governor housing | '
movement. Governor cover removal _Qa,;ﬁ—,,—ﬁa - ]

=B
AT

Reassemble:
+ Coat sealant {code No©.977770-01212) on the mating faces of the governor cover and governor
housing.

7-3
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o L]

inspaction  Causes and

Charge or replace the battery.
Connect the baitery terminal and
repair corrosion.

Inspect the wiring up to tha magnetic
switch and repair if necessary.

Koy switch + Safety relay
Magnetic switch

Connection state

Adjust ! dimension.

Inspect the shift lever for deformation,
the return spring for fatigue and the
pinion for sliding.

RAepair meshing batween pinkon and
ring gear or raplace as needed.

Inspect tha brush and replace if worn,
If brushes are not worn, replace the
motor (yoke assy of armature).

2 When the starting motor is wetted with wate,

always replace the magnetic switch even if the
function is normal.

itam ramedies
Is tha shift lever at NO Set the shift lever at
the neutral position? the neutrat position, Are tha battery charge and 1
terminal connection normal
J \ without any corrosion?
4
CEngine starting tailur@ YES
YES Is the starting motor NO
magnetic switch actuat-
Can the engineg ba NO is the starting motor NO ing sound heard?
cranked? sound heard? YES
YES
Pinion and ring gear Y\ NO
meshing normal?
v YES 4
ES Connect the M terminal of
the individual starting motor \ NO
* Pinion roller clutch damage, with the battery. Does the
inspection and replacement motor run?
+ Reduction gear damage,
inspection and replacemant YES
F
Magnetic switch con-
tact defect. Replace it.
NO

ls the revolu-
tion normai?

inspect the
fuel systems

{Slow ravolution)

Are the battery charge

and terminal connection | NO
normal without any

corrosion?

| ves

1

Is the Lube il NO Raplace the Lube
viscosity normal? oil.

| YES

Does the engine run

when the starting motory_YES
is replaced with a

negw ong?

Slow revolution

Inspect the inside of
theg engine.

starting motor.

Repair or taplace the

For an abnormality (lmmediately disconnect the
battery negative terminal.)

even whan the kay switch is

The motor does not stop >
turhed OFF.

¥

Repair or replace the key switch, starting
motor relay or magnetic switch.

Bunooyss|qnod] ¢-g

JOJOW 4311RIS 8



8. Starter Motor

{b} Pinion sliding inspection
Check if the pinion slide smocthly in the axial
direction.
If damaged, rusted or heavy in sliding, repair
it.
If grease is applied too much on the pinion
shatt, sliding becomes heavy.

Fig. 25
{¢} Ball bearing inspection
Rotate the bail bearing while holding the outer
race with fingertips. Inspect if it is sticking or
if there is play.
Sy
c—j
| S,
Fig. 26
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3. Alternator

Disassembly Procedures

1} Through bolt M5
Remove the Mb through bolt. increase the tem-
perature at the center of the rear cover by about
68 °F (20°C) using a soldering iron, insert two
flat-head screwdrivers between the front cover
and the stator core and separate the assembly
into the front side {front cover and rotor) and
the rear side {rear cover and stator).

Note:

Be sure careful not to damage the stator coil with

the edges of the screwdrivers.

2) Pulley nut

3) Pulley assembly

£) Rotor
Fix the rotor in a vice and remove the M15 (0.87
in. {22Zmm)}) pulley nut to separate the pulley,
front cover and rotor.
X Dimensions shown in { ) indicate the spanner

sizes to be used.

b)Y Screw M4

6} Bearing retainer

7} Ball bearing

8} Front cover
Remove the MB screw securing the bearing re-
tainer to separate the bearing retainer, bali
bearing and front cover.

9} Nuts Mb and M6

10) Rear cover

11) Lead wire assembly
Remove the M5 and M$§ nuts securing the dicde
and IC regulator. Press in the grommet and
lead wire of the lead wire assembly into the
hole in the rear cover to separate the stay and
rear cover.
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10. Special Service Tools

10-1 Special Tools

No. Tool name

Applicable model and tool size

llfustration

1 | Valve guide tool {for
extracting valve guide)

in. fmm)

2, 2, d. d:

0.79 295 | 030 | 0.43
{20) (78) | (7.5 | (i)

2 | Valve guide tool (for
inserting valve guide)

in. {mm)

£ £, d, d.

0.88 2.56 0.55 0.74

(15) (69) {14) (20}

#* Locally manufactured

3 | Connecting rod bushing
replacer {for removal/
instaliation of connect-
ing rod bushing}

in. {mm)

g, & d, d,

0.39 | 3.94 11.157 t0 1.170|1.276 to 1.287
(10} [(100)(29.4 to 28.7} | (32.4 t0 32.7)

% Locally manufactured

4 | Valve spring compres-
sor {for removal/
installation of vaive

spring)

Yanmar code No.

120100-92630

5 | Stem seal inserter {for
inserting stem seal)

in. {mm)

g, £ d, d:

3.79 0.65 0.61

2.56
(19} (692) {16.9) (23)

% Locally manufactured
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