


PREFACE

To make a machine working to maximum efficiency over a long period of time
without any machine troubles, correct OPERATION, PREVENTIVE MAINTE-
NANCE, TROUBLE-SHOOTING and REPAIR are of vital impottance.

This shop manual provides instructions, for the most part, on GENERAL
INFORMATION, STRUCTURE/FUNCTION, CHECKING/ADJUSTMENT and
TROUBLE-SHOOTING for the SAKAI SW651 Series Vibrating Rollers .

This manual is designed to serve as a guide for the operator and maintenance
personnel to acquire correct information and repair procedure on these
machines in order to give a correct decision on problems which the machines
will confront, thus leading to quality repair. Fully understand the contents of the
manual and make the best of it.

We will make utmost efforts to make this manual more useful for you through
revisions.

Your opinions and advices will be particularly welcome and will be carefully
considered.
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SPECIFICATIONS

1. External Views and Specifications

1-1. SW651
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Model SW651 Vibrating power: Low High
Weight: Frequency 67 Hz (4,020 vpm)|50 Hz (3,000 vpm)
Overall weight 7,100 kg (15,660 lbs) Centrifugal force 62 kN 69 kN
Enpty weight 6,600 Kg (14,330 Ibs) g (6,300 kgf) (7,000 kgf)
Dimension: Gross welght 19 degrees
Overall length 4,210 mm (165" Rolling width 1,480 mm (58"
Overall width 1,615 mm (64" Minimum turning radius 5.0 m (197"}
Overall height 2,780 mm {109" Engine:
Wheelbase 3,000 mm (118" Model HINO “W04D-H" Diesel Engine
Wheel Total displacement 4.009 L{4,009 cc) {245 cu.in}
Roll (dia. x width) 56 KW (76 PS)/2,050 min” (rpm)
Front 1,070 x 1,480 mm (42" x 587 | Hared output (75 HP/2,050 rpm)
Roll (dia. x width) 265 Nerm (27.0 kgfern)/1,600 min? {rpim})
Rear 1,070 x 1,480 mm (42" x 5gv) | MaX- torque (195 ftslbs/1,600 rpm)
Performance: Tank capacity;
T | q Fuel tank 120 liters (32 gal)
ravel spee 0 ~ 12 km/h (0 ~ 7.5 mile/h) | Hydraulic tank 42 Titers (11 gal)
(forward/reverse) , -
Sprinkler tank 300 liters x 2 (79 gal x 2)
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SPECIFICATIONS

1-2. SW651B
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Model 5We518 Vibrating power: Low High
Weight: Frequency 67 Hz (4,020 vpm)|50 Hz (3,000 vpm)
Gross weight 8,000 kg {17,640 1bs) Centrifunal force 61 kN 67 kN
Empty weight 7,400 kg (16,310 Ibs) 9 (6,200 kgf) (6,800 kgf)
Dimension: Gross weight 16 degrees
Overall length 4,210 mm (165") Rolling width 1,480 mm (58"
Overall width 1,615 mm (64") Minimum turning radius 50m (197"
Overall height 2,780 mm (109" Engine:
Wheelbase 3,000 mm (118" Model HINO “Wo04D-H” Diasel Engine
Wheel Total displacement 4.009 L(4,0089 cc) {245 cu.in}
Rol {dia. x width) 56 kW {76 PS)/2,050 min™ (ipm)
Front §.070 x 1,480 mm (42" x 5g" | Faed output (75 HP/2,050 rpm)
Roll (dia. x width) 265 Nem (27.0 kgfern)/1,600 min™ (rpm)
Rear 1,070 x 1,480 mim (42" x g | Max- toraue (195 ftslbsH,600 rpm)
Performance: Tank capacity:
Travel speed Fuel tank 120 liters (32 gal)
avelspeed | o 4o kmvh (0 ~ 7.5 mile/h) | Hydraulic tank 42 liters (11 gal)
(forward/reverse) . .
Sprinkler tank 300 liters x 2 (79 gal x 2)
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SPECIFICATIONS

1-3. SWE651ND

e T A= ?
J HlE=H =
5 — e o —— - -Hel ] T -
] ﬂ ..' | .‘
Ul:ﬂ e
1 in o =y q BRE NRE TR
: -
s i
| |
L
g i, a d
- S ==
I = Eme |
‘E_—u_rv [} i [} wln v 5t ! < Q nt
J =1 —— =t
0 :
= ! l
| |
1480 1480
1614
SWe511003
Model SW651ND Vibrating power: Ordinary Haorizontal
Weight: Frequency 67 Hz {4,020 vpm)|50 Hz (3,000 vpm)
Gross weight 7,400 kg (16,310 |bs} Centrifuaal force 68 kKN 124 kN
Empty weight 6,800 kg (14,990 ibs) 9 (6,900 kgf) (12,600 kgf)
Dimension: Gross weight 18 degrees
Overall length 4,210 mm (165") Rolling width 1,480 mm (58"
Overall width 1,615 mm (64" Minimum turning radius 50m (197"
Overall height 2,780 mm (109") Engine:
Wheelbase 3,000 mm {118") Madel HINQ “W04D-H" Diesel Engine
Wheel Total displacement 4.009 L{4,009 cc) {245 cu.in}
Roll (dia. x width) 56 kW (76 PS)/2,050 min* (rpm)
Front 1,070 x 1,480 mm (42" x 587 | Fated output (75 HP/2,050 rpm)
Roll {(dia. x width) 265 Nem (27.0 kgfem)/1,600 min! (rpm)
Rear 1,070 x 1,480 mm (42" x 587 | Max. forque (195 ftelbs/1,600 rpm)
Performance: Tank capacity: o
- | 4 Fuel tank 120 liters (32 gal)
ravel spee 0 ~ 12 km/h {0 ~ 7.5 mile/h} | Hydraulic tank 42 liters (11 gal)
(forward/reverse) : :
Sprinkier tank 300 liters x 2 (79 gal x 2)
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STRUCTURE & OPERATION

1. Location of Engine-related Key Units

1-1. ENGING MOUNt «ssesssserersssrnnsosnneces P PP 22003
1-2. Intake system sesssesereereeees PPN crsssavsrsrssnsennsas? ()04
1-3. Exhaust system seeseseessseressensinnaninanann, PN 2.005
1-4. Cooling piping & radiator ++++s+es CHiiersrsratetetstcateestarttatacnetatarartaten sraeenesD_ 006
1-5. Fuel piping & fuel tank  seeeesermsmesersssicssanane B R 2.007
1-6. Fuel CONtrols ssresesssssessaressanaes Ceeesraeetetateraiterttatateetatetatatsanesarres ceeens_008

2. Description and Operation of Hydraulic System
2-1. Construction and operation of hydraulic pump

2-1-1. Coupling *==-* B P teesssersstarseraratesas vessrenasinas 2009
2-1-2. Pump ass'y (Propulsion+Vibrator drive+Steering) = ssssseeesemeeeseees seeeses2-010
2-1-3. Hydraulic circuit (SW651, SBETND) rrreerernrareesercscsasicniianincitonsinanees 2011
2_'1_4_ Hydrau“c CirCUit (8W651 B) .................................. eevtsntRINAILIsOaanEins 2_012

2-2. Propulsion line
2_2_1' Propu|sion MOTOr tressesresrsseccsnasassresrcaccanterses WesteteetiEREA LRI RIRLESESR NS 2._013
2-2-2. Hydraulic piping [T everecvnnnornrasencncsaces B T T TTTYT T 2.014
2-2-3. Hydraulic piping [II] (SW651, SWB5TND) «eereeeserersessscnsatscsssasanes 2-015
2-2-4, Hydraulic piping (Im) (SWBS5TB) sererererrensssannccssimninieinnininen w2016
2_2_5_ Sp“t drum (SW651 B) CeNesBIEEEEIsIssetINIRRBIERERRRIN IR TS L I LT N YT PR YRR 2_017
2-2-6. Description and operation of split drum (SWE51B) «ereeceeernecarernarannes 2-018
2_2_7_ Propulsion ContrO[S SENeEeNENsANaBaEEIBIRINRAsORRIOIRIRORIRIRTS I LTI 2_019
2-2-8. Propulsion circuit (SWE51, SWESND) «sreeererararararsenessneceremtnennnannnn 2.020
2_2_9_ PrOpU!Sion CirCUit (SW651B) SsceessssststI I ETIEEEER RN I L R R LT T TR T 2_021
2-3-10. Description and operation of propulsion system seseesreeseessancaeccesnces 2-022

2-3. Vibrating system
2.3, Vibrator motor «srreesssssscarecsissniennccees, Febesasssaa et taaIBIsIs IRt esRRRRE 2024
2-3-2. Hydraulic piping [T] eeesncenecoraconnanes P T L L LT LTI 2.025
2-3-3. Hydraulic piping [TI) eeverarsasacasascnanees P T TR TS TTTIITTII T IRITITYY 2.026
2_3_4_ Vibrator (8W651) .................... T L T T T T T R Py 2,027
2-3-5. Vibrator (SWE51B) «eeeesersees P S PP cerssenensD (308
2-3-6. Vibrator (SWB5TND) rereseeserararersanrmsesssscsennanenenens Cresiserreitacssasaiees 2029
2-3-7. Vibration generating mechanism (SW651, SWB51B) rereeeserereranearanees 2-030
2-3-8. Mechanism for switching horizontal and normal vibration (SW651ND) ++2-030
2_3_9. Vibrator Cil‘CUit ressanmisesenersssnransne T L L T P P P Py T TN Y ..2_033
2-3-10. Description and operation of vibrating system  sesesesssersreneccoreenraneee 2-034

2-4. Steering system
D-4-1. Steering piping sweesererrererees Coisnneaseresnertsassrettasratanteararans R e AV
2.4-2. Steering valve (Ofbltl‘O[) .............. N e R A e PaAA N0t EItIsITIeeIIIOITIIIIIRIRII S 2.038
2-4-3. Description and opertion of Orbitrof) sesssserererees e L 2-039
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2.4-4, Frame (Ceﬂter p!n) ------- cstssasusnsannas cobvsrtenanassensarne Cavteesssteasanstesnnan 2,048
2.4-5, Steer[ng Cy”nder savissErsLsINTET R tinasssseanararenns ciseesesrasETssssnTTE weeee V44
2_4_6‘ Steerlng C”'Cuﬁ ceratersusessraEE ocolo-. ----------- P T T L YTy 2_.045

3. Brake System
3_1. Brake System (brake pedan ---------- seseBErsIsTEsIRATRETIES cseBsNAANIB RS IR RES "-2_046
3-2. Description and operation of brake Circuit seessesssssressseseeseees sevsusneseanee 2-047

4. Sprinkler
4-1. Spfink[er p|p|ng Wesesaancessssnsnanan Neboasesssstassasane cedsrarersraEnIsaIRREEE .....----2_048

5.Electric System

) 5_1 . Layout Of paﬂel and relays ------ seasnsserEsEnsssana eedsbadssansracnRnrE svassernases 2_049
5_2_ Locatlon Of electrlc Components ------- setesnssesnsasnnnanes bbb eRsesasarsEsEREEY 02,_050
5_3_ E[ectric Wiring diagram eenessane sesesasassEsasanar sbeerasEsssnssstsrnEY seersssssssns 2_051
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Engine-related Units

1. Engine-related Units
1-1. Engine mount
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DETAILA

SW8B512001

1. Engine mount {front)
2. Engine mount (rear)
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1-2. Intake system

Engine-refated Units

3W6512002

1. Air cleaner
2. Intake hose
3. Dust indicator
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Engine-related Units

1-3. Exhaust system
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SECTION A-A SECTION B-B SECTION C-C
SW6e512003

1. Exhaust pipe
2. Muffler
3. Exhaust pipe
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Engine-related Units

1-4. Cooling piping & radiator
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1. Radiator

2. Radiator inlet hose
3. Radiator outlet hose
4, Sub-tank

5. Qil cooler
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Engine-related Units

1-5. Fuel piping & fuel tank

5W6512005

1. Fuel tank

2. Suction hose
3. Return hose
4. Fuel gauge
5. Sedimenter
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Engine-related Units

1-6. Fuel controls
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SEGTION A-A ™.
1

1. Throttle lever

2. Throttle cable

3. Control lever {injection pump)

4.-Nut for adjusting control performance
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Description and Operation of Hydraulic System

2. Description and Operation of Hydraulic System
2.1. Construction and operation of hydraulic pump

2-2-1. Coupling
SECTION A-A
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1. Hub
2. Flange
3. Flange

4, Hub fixing bolt
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Description and Operation of Hydraulic System

2-1-2. Pump ass’y (Propulsion+Vibrator drive+Steering)

21
SW6512008
1. Propulsion pump
2. Port A1 5. High-pressure relief valve (B) 8. Servo piston
3. Port B1 6. Forward-reverse control valve
4. High-pressure relief valve {A) 7. Forward-reverse control lever
11. Vibrator drive pump
12. Port A2 15. High-pressure relief valve (B)  18. Servo piston
13. Port B2 16. Amplitude selector valve (a)
14, High-pressure relief valve (A)  17. Amplitude selector valve (b)
21. Steering pump
22. Suction port 23. Discharge port
Specifications
Model:AA10VG45HW Vibrator drive pump
Propulsion pump Displacement (Port A side): 0 ~ 32cm?/rev(cc/rev)
Displacement: 0 ~ 46¢cm?/rev(cc/rev) Displacement (Port B side): 0 ~ 44cm?rev{cc/rev)
Setting pressure of circuit Setting pressure of circuit
: 30.5MPa (4416psi) {311kgf/cm?} 1 32.5MPa (4714psi) {332kgficm?}
Setting pressure of charge circuit Steering pump
: 1.9MPa (284psi} {20kgf/cm?} Displacement: 22.4cmé/rev{cc/rev)

Setting pressure of circuit
: 15.5MPa (2243psi} {158kgf/cm?}
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Description and Dperation of Hydraulic System

2-1-3. Hydrauiic circuit (SW651, S651ND)

] "
ye Z /8!
E
T _ s :
L [ 2
= b
e
ERE e |_
== [ i |
- = [t saswPe 1)
- w_mmmum_u [
ME1 |gi s TR ]%a {35akgiomy: | PS2
48,0y 7 L by == T f— !
(eairev) ' !
" 4
44,0/32.0sm ey 2nacmre] !
[efrov} "~ fefrev) H
7
| I | {u .4 |
L
H ot i
! B e | 0 A
: i i !
; P _ Cob
_ 1 1 1 — !
| ' ! H
T 1a3.gMPa m 0 a2 5MPR
! PN R w.wﬂumﬂ i fezicesh i
L ! +{adgkgliem’} v,..xa_.ns.v '33gkgliom'} H atkgiiern} 1 )
D,_.j.ﬂlm X1 |1m|||||l| B MAZ (82 1S3
B " . SAE 24 [SAE 314
= i z
28 ¥ = - vz
= &) H
L=/ =| !
f B B Shen AeHE 5 112 [
LN [
¥ ok 5 ¥ )
XL ey .
\ o
.m -l &Iy \__/mcsm.a
= NS T [ -
S
=T
“ 1
H
A4
!
o
e
LiJ
NEEW il A
143 Iy (o] #
GaM 23, Somrey i
# BETABN 42|
ifen JJ
o aaMPa GRS
! g iadseae)  1VBUNF g qpe Y e
g " S aRtigiieay | S12UN
15.2MPa T AA-GUNE D An1 e 5
3] G4 1118
Mmmauum_ o ] / : 120N
nmm__m:n:._v_ £ I i '
H {  1B&cmrirew | Aa-16LINF UNF
[eekevt ¢
B 150N | _
. :
L. BBL__ B
Gaid
14448
12U
- |
; g
t
o TEwe | Oprbemiett
i H W_"
:mz. A 3
T /T pep——
120N 23.5emrew [FVD are
fackey] deunE gz

34"

L] SWE512008



Description and Operation of Hydraulic System

_2-1-4. Hydraulic circuit (SW6518B)
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2-2. Propulsion line
2-2-1. Propulsion motor

i. Port A

2. Port B

3. High/Low speed switching port
4. Drain port

5. Drain port

6. Gear reducer

~ Description and Operation of Hydraulic System

SW6512011
Specifications

* Model : MT705C2-H

» Displacement : 23/45¢cm?/rev(ccitev)

» Setting pressure of circuit
: 30.5MPa (4416psi) {311kgf/cm?}
(To be set on pump side)
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Description and Operation of Hydraulic System

2-2-2, Hydraulic piping (1)

1. Propulsion pump

2. Hose (unloading)

3. Hose (unloading)

4. Unloading valve

5. Servo by-pass solenoid valve
6. Hose (servo by-pass)

2-014

7. Hose (servo by-pass)
8. Hose (cooling circuit)
9. Hose {cooling circuit)

10. Block

11. Gil cooler

12. Hose (oif cooler inlet)

DETAILB

Swes12012

13. Hose (oil cooler outlet)
14. Hose {return circuit)
15. Hose (return circuit)
18, Hydraulic oil tank




Description and Operation of Hydraulic System

2.2-3. Hydraulic piping (0] (SW651, SW651ND)

. Propulsion motor (front)

. High-pressure hose (motor DB port)
. High-pressure hose (motor DA port)
. Hose (high/low speed switching)

. Hose (brake release)

. Hose (drain circuit)

] e
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SECTION A-A

SW6512013

7. Propulsion motor (rear)
8. High-pressure hose (motor DB port)
9. High-pressure hose (motor DA port)
10. Hose (high/low speed switching)
11. Hose (brake release)
12. Hose (drain circuit)
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Description and Operation of Hydraulic System

2-2-4. Hydraulic piping (II] (SW651B)
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SECTION A-A VIEW B
SW6512014
1. Propulsion motor (front) 7. Propuision motor (rear)
2. High-pressure hose (motor DB port) 8. High-pressure hose (motor DB port)
3. High-pressure hose (motor DA port) 9. High-pressure hose {motor DA port)
4. Hose (high/low speed switching) 10. Hose (high/low speed switching)
5. Hose (brake release) 11. Hose (brake release)
8. Hose (drain circuit) 12, Hose (drain circuit)
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Description and Operation of Hydraulic System

2-2-5, Split drum (SW651B)

29 8 6 26 6 28 27 26 25 24 23 22 12 20,21 1918
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SWE512015

. Weight 9. Axle shaift 17. Cover 25. Drum
. Case 10. Plug 18. Breather 26. Roller bearing
. External gear 11. Taper roller bearing  19. Taper roller bearing  27. Ball bearing

Shaft 12. Damper 20. Coupling 28. Shaft
. Internal gear 13. Housing 21. Spring pin 29. Propulsion motor
. Ball bearing 14, Shim 22. Disc 30. Drum
. Weight 15. Flange 23. Qil seal
. Disc 16. Vibrator motor 24. Plug
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Description and Operation of Hydraulic System

2-2-6. Description and operation of split drum (SW651B})

Description:
, 7 5 4686 8
» Made up of propulsion motor (1), case (2), \ \ \ x
carrier (3), pinion (4), external gear (5}, inter- : - -
nal gear (8), drums (7), (8) and vibrator drive \H 2
motor (9). \ Iz 3 /
| [ o
Operation: | ] [ i
+ Rotation of propulsion motor (1) rotates case [ LT 9
(2). Carrier (3) which is the integral part of 1= T T T
case (2) drives pinion (4). 1
« One end of pinion {(4) is in engagement with
external gear (5), while the other end ' e

engages with internal gear (6). External gear
(5) and internal gear (6) are an integral part SW7502030
of drums (7) and (8) respectively. With the
rotation of carrier (3), pinion (4),external
gear (5) and internal gear (6) rotate as one
body along with carrier (3). This makes
drums (7) and (8) turn at the same speed,
since external gear (5) and internal gear (6)
are an integral part of drum (7) and drum (8)
respectively.

When making turns, the inside drum tumns
slower than the outside drum. When the
inside drum rotation slows down than that of
carrier (3), pinion (4) which is in engagement
with external gear (5) or internal gear (6)
rotates around its shaft. This makes the out-
side drum rotate faster than carrier (3). As a
result, the outside drum rotates faster than
the inside one.
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Description and Operation of Hydraulic System

2-2-7. Propulsion controls

DETAILF

d

fifmct

I

N [ g)
SECTION D-D
SECTION A-A
SECTION C-C
SW6512016

1. Forward-reverse (F-R) lever 5. Forward-reverse lever {propulsion pump)
2. Speed shift lever 6. Micro-switch (interlock)
3. Shaft 7. Micro-switch (back buzzer)

4, Control cable (forward;reverse)

2019




Description and Operation of Hydraulic System

2.2-8. Propulsion circuit (SW651, SW651ND)

2-020

14

1. Engine
2. Coupling
3. Propulsion pump
a. Forward-reverse valve
b. Servo piston
c. Relief valve (safety)
d. Charge relief valve
e. Relief valve (main)
f. Flushing valve
4. Vibrator drive pump
5. Steering pump
6. Block (drain circuit)
7. Qil cooler
8. Unloader valve
9. Servo by-passsolenoid valve
10. Propulsion motor (Front}
g. Shuttle vaive
h. High/low speed switching
valve
j. High/low speed switching
piston
k. Brake piston
{. Gear reducer
11. Propulsion motor (Rear)
g. Shuttle valve
h. Speed shift valve
j. Speed shift piston
k. Brake piston
|. Gear reducer
12. Front drum
13. Rear drum
14. Orbitrol (steering valve)
15. Line filter
16. High/low speed switching
solenoid valve
17. Brake release solenoid valve
18. Hand pump

SWe512017




Description and Operation of Hydraulic System

2-2-9. Propulsion circuit (SW651B)

1. Engine
2. Coupling
1 3. Propuision pump
a. Forward-reverse valve
b. Setvo piston
c. Relief valve (safety)
d
e
f

. Charge relief valve
. Relief valve (main)
. Flushing valve
4. Vibrator drive pump
5. Steering pump
6. Block {drain circuit)
7. Qil cooler
8. Unloader valve
9. Servo hy-passsolencid vaive
| 10. Propulsion motor (Front)
: g. Shuttle valve
1 h. High/low speed switching
valve
j. High/low speed switching
piston
k. Brake piston
|. Gear reducer
11. Propulsion motor (Rear)
g. Shutile valve
h. Speed shift valve
j. Speed shift piston
k. Brake piston
I. Gear reducer
12. Front drum
13. Rear drum
14. Orbitrol (steering valve}
15. Line filter
16. High/low speed switching
solenoid valve
i 17. Brake release solenoid vaive

18. Hand pump
\ 19. Valve (Port A side of pump)

Irm
i
1 ri_l\-'L
ﬁ |
T T
<
1 1
Lo
|
L
t 1
e
T

&9
T

SWe512018
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Description and Operation of Hydraulic System

2-2-10. Description and operation of propuision system

¢ See the hydraulic circuit on pages 2-020 to 2-021.

Description of propulsion system
Made up of propulsion pump (3}, front propulsion motor (10), front drum (12), rear propulsion motor
(11), rear drum (13) high/low speed switching solenoid valve (16) and brake release solenoid valve
(17).

Basic function of propulsion pump and propuision motor

* Propuision pump
A piston pump is used which allows adjusting the travel speed by varying inclination of the swash
plate to change the piston stroke, and switching forward-reverse travel by reversing the discharge
port with the control of servo valve.

* Propulsion motor
A piston motor is used which allows switching high/low speed travel by varying displacement vol-
ume of the motor {or varying piston stroke).

Operation (It is assumed that the machine is traveling forward.)

% Parking brake has been released.

¢ Assemblies such as pump assembly and motor assembly are indicated by numbers such as (1)

and (2), while component parts in the assemblies are shown by small letters such as (a) and {b).

« Both front and rear motors are hydraulically connected in parallel.

« When forward-reverse lever (F-R lever) is shifted to “Forward”, forward-reverse valve of the pump
functions to allow the servo piston (b) to tilt the swash plate of the pump in the “forward” travel
direction.

» This allows the oil to discharge from the propulsion pump to forward travel circuit {port A} and the
oil is discharged and divided at the pump outlet to enter in the “forward travel port” of propulsion
motor.

% Port B is assigned for front motor and port B is for rear motor.

« The divided oil fed into the forward travel ports of the motor drives the motor, flows out of the port
on opposite side, and merges at the inlet of the pump returning to suction port of the pump.

NOTE: Because the propulsion circuit is a closed loop circuit (HST), the “discharge port” dif-

fers from forward to reverse travel.

Release of parking brake

« When the brake release solenoid valve {17) is energized, the valve actuates allowing the oil in the
charge circuit to discharge out of the valve to flow into the brake release port of the propulsion
motor.

« The oil entered in the motor moves the brake piston to release the brake.
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Description and Operation of Hydraulic System

Circuit protection against high pressure

* The high-pressure relief valve (c) fitted in the propulsion pump (4) relieves pressure if circuit
pressure exceeds the set pressure of the valve, thus protecting the circuit.

« The cut-off valve (d) is also fitted in the circuit.
When an abrupt heavy load is applied, the valve (d) actuates after the high-pressure relief valve (c)
to control inclination angle of the pump, thus protecting the circuit.

* This is to prevent the high-pressure relief valve (¢} from generation of heat in case where

the valve keeps on relieving pressure.

Charge circuit

* Since the propulsion circuit is of a closed circuit, oil is to be supplied from outside.

« In the charge circuit, oil discharged from the steering pump (5} flows into the orbitrol (14) and entire
oil is supplied to the propulsion pump via line filter (11) whether the steering is operated or not.

«[Imaddition, the charge relief valve (d} in the pump adjusts pressure in the circuit.
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2-3. Vibrating system
2-3-1. Vibrator motor

[as——
T
I 1

SW6512019
1. Port A Specifications

2. Port B + Model : AIOEMR23

3. Output shaft « Displacement : 23.5cm¥rev(cc/rev)

4, Drain port » Circuit set pressure

4. Drain port '+ 32.5MPa (4714psi) {332kgf/cm?}
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Description and Operation of Hydraulic System

2-3-2. Hydraulic piping (1)

SWE612020
1. Vibrator drive pump 8. Hydraulic oil tank

2. High-pressure hose {port B2 of pump) 9. Line filter

3. High-pressure hose (port A2 of pump) 10. Vaive ( for amplitude control)

4., Block 11. Hose (drain)

5. Stop valve 12. Hose (drain)

6. Hand pump (for releasing brake) 13. Hose {drain}

7. Hose (suction)
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2-3-3. Hydraulic piping (I

7 6 5
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4 8
facks
e
SWes12021

. Vibrator motor (front)

. High-pressure hose {port A of motor)

. High-pressure hose (port AB of motor)
. Hose (drain}

. Vibrator motor (rear)

. High-pressure hose {(port A of motor)

. High-pressure hose (port AB of motor)
. Hose (drain)

=~ Do~ =
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2-3-4, Vibrator (SW651)

18
15
~14
™13
When rotating counter-clockwise When rotating cloclkwise
{amplitude: LOW) {amplitude: HIGH)
SECTION A-A SWE512022
. Vibrator shaft 9. Disc 17. Coupling
. Movable weight 10. Damper 18. Spring pin
. Case 11. Taper rofler bearing 19. Taper roller bearing
. Taper roller bearing 12. Flange 20. Plug (fill)
. Axle shaft 13. Shim 21. Roller bearing
. Plug (drain) 14. Vibrator motor 22. Drum
. Oil seal 15. Cover 23. Propulsion motor
. Housing 16. Breather

o~ @ G W -
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2-3-5, Vibrator (SW651B)

1 22 30 20 8

6 26 6 28 27

24 23 22 12 20,21

12 18

/

nER

)

3

[ i

/

N
| : /s
§ | 16
a =t
g o
| 5| 1 oh
i
L@Jﬂ_mg% ! | ___,AU A
C U \
¥ N ™15
| iz |
| L
! \l T | 1 | \\ 1) 3\ A

When rotating counter-clockwise

(amplitude: LOW)

. Weight

Case

. External gear
. Shaft

. Internal gear
. Ball bearing

. Weight

. Disc

. Axle shaft

. Plug

SN U AN =

-—
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SECTION A-A

11. Taper roller bearing

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

Damper

Housing

Shim

Flange

Vibrator motor
Cover

Breather

Taper roller bearing
Coupling

When rotating clockwise
(amplitude: HIGH)

21.
22.
23.
24.
25.
26.
27.
28.
29,
30.

TS

Spring pin

Disc

Oii seal

Plug

Drum

Roller bearing
Ball bearing
Shaft

Propulsion motor
Drum

\

13 14

SwWe512023




2-3-6. Vibrator (SW651ND)

1

11 32 33 5 9 63130

Description and Operation of Hydraulic System

11 12

24 23 21,22

L

1 ) 3

\

-

%

© o ~ND U A WN =

When weight is rotated clockwise

SECTION C-C

(horizontal vibration)

Key

. Gear

Ring

. Vibrator shaft
. Weight

. Roller bearing
. Axle shaft
. Plug (drain)
. Cover

10.
1.
12.
13.
14.

15.

16.

Oil seal
Disc
Damper
Housing
Taper roller
bearing
Taper roller
bearing
Flange

SECTION C-C
When weight is rotated counter-clockwise
{(normal vibration)

17. Vibrator rnotbr

18. Cover
19. Shim
20.

22.
23.
24,
25,

Breather
21. Coupling
Spring pin

Bali bearing
Ball bearing
Plug (fill)

SW6512024

. Shaft
27.
28,
29,
30.
31,
32.
33.

Weight

Vibrator shaft
Drum

Housing

Pin

Disc

Propulsion motor
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2.3.7. Vibration generating mechanism (SW651, SWg51B)

o |f i constructed so that vibratory force
varies when rotating clockwise and counter-
clock wise viewed from the vibrator motor.

» The vibratory shaft has two kinds of masses;
fixed mass (1) and movable ones (2).

» When the vibratory shaft rotates clockwise
viewed from the vibrator motor, the relative
position between the two kinds of masses is

gal forces generaled by the two kinds of

masses act in the same direction. This gives

bigger vibratory forces.

+ The lever in the HIGH position provides
~ this bigger vibratory force.

« |f the vibrator shaft rotates in the counter-
clockwise direction, the two kinds of masses
turn together with their relative location as
illustrated in Fig.SW7502042. The centrifu-
gal forces produced by the fixed mass and
movable masses act in the veverse direc-
tions with each other. This creates smaller
vibratory forces.
¢ The lever set to the LOW position pro-

vides this smaller vibratory forces.

SW7502041

SW7502042

5.3-8. Mechanism for switching horizontal and normal vibration (SWB51ND)

Construction:

« 2 sets of vibratory shaft have been fitted
(refer to Fig. 1)

« 2 sets of shaft have been filted in parallel
and they rotate in synchronization with rota-
tion of the roll simultaneously.

e Since 2 sets of shaft have been meshed by
gears, mutual phases are not changed.

» The weight consists of fixed weight (1) and
movable weight (2), and 2 kinds of weight
rotate as follows:

(D) When the shaft rotates clockwise viewed
from the vibrator motor, the movable
weight (2) overlaps with the fixed weight
(1) for rotation by which the total mass of
the two increases.

(@)When the shaft rotates counter-clockwise
viewed from the vibrator motor, the mov-
able weight (2) shifts to the opposite side
of the fixed weight (1) for rotation by
which the total mass of the two decreas-
es.

2-030

Fig. 1
Horizontal vibration
(Movable weight overlaps with fixed weight.)
a

Cirection of yotation
VIEW A

SWG512025
Fig. 2

| ——

I —
shafta  [H—"

o |

1

E

1
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Description and Operation of Hydraulic System

Operation:

On horizontal vibration

When the shaft rotates clockwise viewed from

the vibrator motor:

» Since 2 sets of vibratory shaft rotate along
with rotation of the roll to be combined in fat-
eral direction, total mass increases.

In vertical direction on the other hand, they
cancel each other resulting the total mass
becomes zero (0).

« Operation of [(D through @) in the figure on
the right will be carried out at a single revo-
lution of the shaft.

Shaft A and B have been designed so that
the same centrifugal force (F) are to be gen-
erated. '

Turning force around the roll center is gener-
ated by the centrifugal force (F) and the roll
creates rotational vibration in the direction of
circumference.

+ Horizontal vibration is generated by

repetition of operation [ through @]
illustrated in the figure.

@D  Fixed: Thin Movable: Thick -

arouna the roll
center is
generated
Turning force
around tha rolt
cenier is
generaied

@

SW6512028

Turning force
around the roll
center is
generated

Turning force
around the roll

center is
generated SW6512029
No vibration as
they cancel
aach other
SWB512030
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On normal! vibration

‘When the shaft rotates counter-clockwise

viewed from the vibrator motor:

« Operation of [(D through @) in the figure on
the right will be carried out at a single revo-
lution of the shaft.

« Although the movable weight (2) shifts to the
opposite side of the fixed weight (1) and
mass of the fixed weight decreases, total
mass increases as 2 sets of vibratory shaft
rotate in the same direction by which vibra-
tory force is generated in all circumference.

% Vibration is generated in all circumfer-

ence by repetition of operation (@
through @] illustrated in the figure.

Fixed: Fixed weight
Movable: Movable weight
Thick: Thicker side of weight
Thin: Thinner side of weight

2-032

@) Fixed: Thin Movable: Thick

Fixed: Thick SWBE512031
@
SWE512032
©)
Rotation
SW6E512033.
@
Rotation
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Description and Operation of Hydraulic System

2-3-9. Vibrator circuit

1. Engine
2. Coupling
3. Propulsion pump
4. Vibrator drive pump
a. Vibration control solenoid valve
- «.SW651, SWE51B: Switching
amplifude

. SWB51ND: Switching horizontal
and normal vibration '
b. Servo piston
c. Relief valve (safety}
d. Relief valve (main)
5. Steering pump
6. Vibration control valves
. Solenoid valve for switching
B ' - — vibratory wheel
- : ; {(Used on front wheel vibration)
6\_1 f. Solenoid valve for switching
: ! vibratory wheel
J' & (Used on rear wheel vibration)
P - - - g. Relief valve
H ?J h. Flushing valve
) 7. Vibrator motor (front)

3 L : 8. Vibrator motor {rear)
. j\__ ______ o 9. Vibrator {front)
] ) /1] 10. Vibrator (rear)
AR 11. Line filter
S T 12. Block (drain circuit)
13. Oil cooler
Aee 7m0 j‘?&“ - 14. Orbitrol (steering valve)

SWB512035
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2.3-10. Description and operation of vibrating system

Description -

The vibrating system is made up of the vibrator drive pump (4), the vibration control valves (6), the
front vibrator motor (7), the front vibrator (9), the rear vibrator motor (8}, the rear vibrator (10), the
vibration contro! solenoid valve (a) is built in the vibrator drive pump (4), and the solenoid valves {e),
(f), for switching vibratory wheel , the relief valve (g), and the flushing valve (h) are built in the vibra-
tion control valves (8).

Basic function of vibrator drive pump and vibrator motor
« \fibrator drive pump
A piston pump is used in the vibrator drive pump.
Discharge port of the pump is reversed by energizing the vibration control solenoid valve (a) or (b}
allowing the amplitude to be switched in three levels, Lo-Neutral-Hi.
% Horizontal to and from normal vibration is switched for model SW651ND.

« Vibrator motor
A fixed displacement piston motor is used in the vibrator motor whose displacement per rotation

will not be changed.

Operation
By changing discharge port of the pump, vibration is to be switched as follows:
« When discharging from port [B2] of the pump:
+ SW651, SW651B: Amplitude is switched to “Lo”.
¢ SW651ND: Vibration is switched to “Normal’.
. When discharging from port [A2] of the pump:
+ SW651, SW651B: Amplitude is switched to “HI".
¢ SW651ND: Vibration is switched to "Horizontal”.

Switching vibratory wheel

Gontrol of a solencid in the vibration control

valves (6) allows the vibratory wheel to be

switched as follows:

1) When vibrating both front and rear wheels:
Not energize the solenoid valves (e} and (f)
for switching vibratory wheel .

2) When vibrating onfy front wheel:

Energize the solenoid valve (e) only.

3) When vibrating only rear wheel:

Energize the solenoid valve (f) only.

Port B2 3We512036
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Oil flow when switching vibratory

wheel

e It is explained by assuming that oil is dis-
charged from port [B2].

Vibrating front wheel only:

Energize the solenoid valve (e).
¢ SW651, SW651B: Amplitude is switched

to “Lo”.
¢ SWGB51ND: Vibration is switched to
“Normal”.

» Oil entered in the port D of valve for switch-
ing vibratory wheel flows from the port VA
into the port RVA of rear wheel motor.

» On the other hand, oil passes through the
valve () and flows out of the port VP to act
on the ports FVA and RVA of the motor by
energizing the solenoid valve (e).

« Since the ports FVA and RVA of the rear
motor are of the same pressure, the rear
wheel motor will not be rotated so that the
front motor only rotates {front wheel
vibrates).

Vibrating rear wheet only:

» Energize the solenoid valve {f).

« Oil entered in the port D of valve for switch-
ing vibratory wheel (flows from the port VA
into the port RVA of rear wheel motor.

» On the other hand, energizing the solenoid
valve () allows not only the valve (j) but also
the port VP to be turned in low pressure cir-
cuit and oil flows from the port RVA, RVB,
FVB, and to VB in this order so that the rear
motor only rotates (rear wheel vibrates).

Bold fine: High-pressure circuit
Notmal line: Low-pressure circuit
L9
Direction of rotation of motor

SW651, SW6hH1B: Low amplitude
_ SWB51ND: Horizontal vibration{ .

L RVB;

N N VA
4 From port B2
To port A Y of purr?p
of pump SW6512037

Bald line: High-pressure circuit
Normal line: Low-pressure circuit

VA

A From port B2
of pump
3W6512038

of pump
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Vibrating both front and rear wheels:

« Both solenoid valves (e) and (f) are not
energized.

» Oil entered in the port (D of valve for switch-
ing vibratory wheel flows from the port VA
into the port RVA of rear wheel motor.

» Since the solenoid valve (e) is not ener-
gized, rear wheel and front wheel are con-
nected in series and oil flows from the port
RVA, RVB, FVA, FVB, and to VB in this
order so that both front and rear motors
rotate (front and rear wheels vibrate).
¢ In case where oil is discharged from

the port A2 of pump, oil flows in
reverse order of that illustrated above.

Pressure adjustment in circuit

Relief valve in vibrator drive pump

» The high-pressure relief valve (c) is fitted in
the vibrator drive pump {4} to protect the cir-
cuit by relieving the circuit pressure when it
reaches the set pressure for the valve.

» The cut-off valve (d) is also fitted in the cir-
cuit which actuates after the high-pressure
relief valve (c) when an abrupt heavy load is
applied allowing to control inclination angle
of the pump. (or reducing discharge of
pump), thus protecting the circuit.

Y This is to prevent the high-pressure
relief valve {c) from generation of heat
in case where the valve keeps on
relieving pressure.

Relief & suction valve in the valve for
switching vibratory wheel
» Function as relief vaive

When something is wrong with the rotation

of vibrator motor, it operates to protect the

circuit.
» Function as relief valve

It operates as a suction valve when the

vibration motor has stopped.

% It prevent the motor circuit from
becoming negative pressure as the
suction valve has sucked the oil up
from the charge circuit.
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Bold line: High-pressure cirguit
Normal line: Low-pressura circuit

—
I
VA
To port A From port B2
of pump of pump
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2-4. Steering system
2-4-1. Steering piping

1. Steering pump

2. Steering valve {Orbitrof)
3. Steering cylinder (right)
4. Steering cylinder (left)
5. Suction hose

SECTION B-B

6. Discharge hose
7. High pressure hose {right turn)
8. High pressure hose (feft turn)
9. Hose (charge circuit)

10. Line filter (charge circuit)

SW6512040
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— —

2-4-2. Steering valve (Orbitrol)

13
14
—15
~16
17
~18

. Geroler set

. Drive

. Spool

Sleeve

Pin

. Centering spring
. Thrust needle

. Retaining ring

. Qil seal

. Dust seal

. Seal gland bush

2-038

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

Filter sub ass'y
Lock nut

Spool

Valve seat

Ball

Ball guide
Inher valve spring
Spacer
Spacer

End cap
Housing ass'’y

SW6E12041

Specifications
» Valve system
: Open center non-load
reaction

« Displacement

- 184cm¥/rev (cc/rev)
* Relief valve setting

: 15.2 MPa (220psi) {155 kgf/cm?}
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2-4-3. Description and operation of Orbitrol

Orbitrol is of load sensing type in which oll
from the pump is fed into the steering cylinder
in proportion to the speed at which the stee-
ing wheel is rotated.

Structure
* Valve portion

The valve portion is a rotary direction con-
trol valve made up of spool (1} and sleeve
(2). The steering wheel is spline fitted to
spool (1).

When the steeting wheel is stationary (not
rotated), spool (1) and sleeve (2) stay in the
neutral position due to center spring (6) with
the oil grooves in spool (1) not aligned with
oil ports in sleeve (2). Oil flow to the steer-
ing cytinder is blocked.

When the steering wheel is rotated, the cir-
cuits to the steering cylinder are opened
with the oil grooves in spool (1) communi-

cating with the oil ports in sleeve (2). Ol is.

fed into the steering cylinder.

* Rotor potrtion

A kind of inscribed gear. When the valve
(mechanism consisting of spool and sieeve)}
is open, it acts as a hydraulic motor.

Rotary motion of rotor (4) is delivered to the
valve portion through drive shaft (5). The

~opening of the valve is controlled hy the

speed of the steering wheel rotation.

LVa\hfe portion

1 Roter portion

5V4002042
$V4002043
1. Spool 5. Drive shaft
2. Sleeve 6. Centering spring
3. Stator 7. Cross pin
4. Rotor 8. Check valve

/1 2
To tank
. To steering
Cil groove b 0 %—’cy!inder
QOilports | o &—To steering
——— i 3
cylindet
From pump
1
SV4002044
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Operation

* Neutral (Steering wheel is stationary)

« Spool (1) and sleeve (2) have a slot into

which centering spring (6) consisting of a

set of plate springs is assembled.

When the stering wheel is stationary, center-

ing spring (6) keeps spool (1) and sleeve (2)

in the neutral position.

* This steering valve (Orbitrol) is of a load
sensing, non-load reaction and normal-
closed type. In the neutral position, the oil
grooves in the spool do not lead to the oil
holes in the sleeve to shut off the oil flow to
the steering cylinder.

* When making turns (Steering wheel is
operated)

in neutral, the oil ports in the valve portion
are all closed. Oil in the rotor is trapped to
keep the rotor in a fixed condition.

Sleeve (2) connects to rotor (4) through
cross pin (7) and drive shaift (5) and is also
in a fixed condition.

*

« When the steering wheel starts rotating,
rotating effort is conveyed to spool (1),
pressing centering spring (6) assembled in
the slot. This aligns the oil groove in spool
(1) with the oil ports in sleeve (2) to open
the hydraulic circuits.

« As a result, the whole four ports (to pump,
tank and cylinders) open to let oil flow. Rotor
(4) rotates.

2-040

34002045

From pump

3
SVA002046
1. Spool 5. Drive shaft
2. Sleeve 6. Centering spring
3. Stator 7. Cross pin
4. Rotor 8. Check valve
//T:Z:Zt‘*~. 6
i 1
2
=il ports
— Qil groove
5Y4002047
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Function of feedback mechanism

* By the operation of the steering wheel, the
sleeve slightly rotates around the spool due
to the centering spring. Oil flow from the
pump gets into the steering valve {Orbitrol)
and turns the rotor. Oil is displaced from the
rotor and fed into the steering cylinders.

e As a result, the sleeve starts rotating after a
short delay following the spool movement.
This makes the spool turn-continuously. The
steering wheel is able to rotate and the
machine continues to make a turn.

» Stopping the rotation of the steering wheel
stops the rotation of the spool instantly.
However, as long as there is a deviation in
position in rotating direction between the
spool and sleeve, oil continues to flow into
Orbitrol. The rotor continues rotation. This
rotation makes sleeve to restore the neutral
position in which oil ports are blocked.
Finally, the centering spring returns the
spool and sleeve to the perfect neutral posi-
tion to block the oil flow.

SV4002048
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Steering wheel rotating speed and flow

control

* In the steering mechanism, flow rate of oil
into the steering cylinders depends on the
rotating speed of the steering wheel.

« The steering valve (Orbitrol) controls oif flow
by varying the angular disptacement.
While the steering wheel is being rotated,
sleeve (2) chases the rotation of spool (1) to
close the oil ports.

« With increasing speed of the steering wheel

rotation, the angular displacement between
the spool and sleeve increases. Flow
increases.

Pump flow and force to operate the

steering wheel

'« With sufficient pump flow, force required to
operate the steering wheel is equal to slid-
ing resistance of selleve (2) and rotor. The
steering wheel is very light to rotate.

« If the pump flow is insufficeint, the angular
displacement between the spool and sleeve
is at maximum. In spite of wide opening of
oil ports, flow from the pump to the rotor is
small. The rotor rotates slowly.

+ This makes spool rotating speed greater
than rotor speed to provide maximum angu-
lar displacement. The spool rotates the rotor
via the cross pin and drive shaft. At this
time, the rotor acts as a hydraulic pump.
The steering wheel is heavy to rotate.

2-042

Low steering speed

High steering speed

Small angular

Large angular
displacement

displacement
3V4002049
1. Spool
2. Sleeve
3. Centering spring
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2-4-4, Frame (center pin)

1. Yoke

2. Bracket

3. Bracket {upper)
4. Bracket (lower)
5. Cover

6. Roller bearing
7. Grease nipple
8. Grease nipple
9. Grease nipple

T
oL
e

.:Eﬁ“—ﬁ-——l-_'}"

4

[

=

g T3
T

1 R o I

5W6512042
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2-4-5, Steering cylinder

1. Cylinder
2. Piston rod
3. End cap
4. Bush

5. O-ring

6. Piston

2.044

7. Nut

8. O-ring

9. Dust wiper
10. Stopper
11. Packing
12. O-ring

Dt

3WB512043

13. Back-up ring

14. Slipper seal

15. Wear ring

16. Spherical bearing
17. Lock ring

18. Grease fitting
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2-4-6. Steering circuit

1. Engine
2. Coupling
3. Propulsion pump
4. Vibrator pump
5. Steering pump
a. Relief valve
8. Orbitrol
7. Steering cylinder
b. Piston rod
8. Line filter {charge circuit)

2-4-7. Description and operation of
steering circuit

Description

» The steering system is made up of the steer-
ing pump (5), the orbitrol (6), the steering
cylinder (7}, and the line filier (8).
The relief valve (a) is built in the orbitrol (G).

Operation

+ Oil from pump (5) enters orbitrol (6). The
valve feeds an amount of oil to steering
cylinders (7). The amount of oil handled
varies with the direction in which the steer-
ing wheel is rotated and with the speed at
which the steering wheel is turned.

* The fluid fed into both steering cylinders (7)
moves the piston rods (b) to achieve steer-
ing. The oll displaced from the opposite side
of the pistons flows, through orbitrol {(6) and
line filter (8), to the charge circuit for propul-
sion and vibration.

% Refer to "Charge circuit" under
"Description and operation of propul-
sion system”.

* Relief valve (a) built in orbitrol {6) opens to
relieve the pressure if the system pressure
exceeds the setting of the relief valve, thus
protecting the circuit.

From vibration
valve

PN

5W6512044
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Brake Sysiem

3. Brake System
3-1. Brake system (brake pedal)

T
|
|
|
|
|
|

-

=~

C

2

I
SECTION A-A SECTION B-B SECTION C-C

SW6512045

1. Brake pedal

2. Return spring

3. Rod (for neutral position of F-R lever)
4. Rod (for neutral position of F-R lever)
5. Stop lamp switch

2-048




Brake System

3-2. Description and operation of brake circuit

Description:

« Consists of brake pedal (1), foot brake switch
(brake release switch) (5), F-R lever (6},
return-to-neutral rods (3), (4), parking brake
switch (9), brake release solenoid (10) and
parking brakes (negative brakes) (11}, (12).

Operation:

Parking brake switch set to position PARK-

ING:

« The contacts in parking brake switch (9) open
the brake release solenoid (10) circuit and
close the indicator lamp (on monitor display)
circuit.

» The indicator lamp comes on. The parking
brakes (11) and (12) are applied.

% The parking brake solenoid is deener-
gized.

Fuse

Parking brake switch set to position

RELEASE:

+ The contacts in parking brake switch (9) close
the cirouit of brake release solenoid (10) and
open the indicator lamp circuit.

e The indicator lamp comes off. The parking
brakes (11) and (12) are disengaged.

% The parking brake solenoid is ener-
gized.

Braking in an emergency:

« Pushing down on the brake pedal as far as it

will go breaks the contact in foot brake switch
(brake release switch) (), opening the park-
ing brake solenoid circuit. At the same time,
the pedal movement moves either of
rods (3), (4} to bring F-R lever (6) to the neu-
tral position.
The parking brake solenoid is deenergized 10
apply the brake by means of the compression
springs, and simultaneously, hydrostatic brak-
ing takes place.

9 Rear wheel

Indicator
lamp

Fuse @

Brake applied T

? || Charge pressure
—

—

3 To oif tank

Front wheel

SWB512046
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Sprinkler

4. Sprinkler
4-1. Sprinkler piping

|
|

L

1. Sprinkler pump

2. Sprinkier pump

3. Fiiter

4. Filter

5. Sprinkler tank ass'y (rear)

2-048

6. Sprinkler tank ass'y (front)
7. Hose (rear tank to filter)
8. Hose (rear sprinkler)
9. Hose (filter to pump)
10. Hose (front tank to filter)

DETAIL B SWB6512047

11. Hose (rear sprinkler)
12. Valve

13, Drain cock

14. Drain cock




Electric System

5. Electric System
5-1. Layout of panel and relays
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i. Combination meter 6. Intake air heater relay 11. Sprinkler relay (front)
2. Turn signal switch 7. Safety relay 12. Homn relay
3. Fuse box 8. Diode unit 13. Lamp check relay
4. Intake air heater timer 9. Flasher unit 14, Interlock relay
5. Engine stop relay 10. Sprinkler relay (rear) 156. Glow rela

2-049




Electric System

5-2. Location of electric components

VIEW A 17
1. Headlamp (left) 8.
2. Headlamp (right) 9.
3. Brake release solenoid valve  10.
4. High/low speed switching 11.
solenoid valve 12.
5. Vibration switching solenoid 13,
valve 14,
6. Vibration switching solenoid 15,
valve 16.

7. Combination lamp i7.

2-050

18

Combination lamp 18.
Work lamps 19.
Work lamps 20.
Battery relay

Sprinkler pump 21.
Water temperature sensor
Tachometer sensor 22,
Alternator 23.
Engine oil pressure switch

Starter

VIEW B SWE512049

Engine stop solenoid
Glow plug

Amplitude switching sole-
noid valve (b}

Amplitude switching sole-
noid valve (a)

Interlock switch

Back lamp switch
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INSPECTION & ADJUSTMENT

1.Standard Value Chart r=seeereeersreninnn. eervarssareraansronanas sessaracnncasenstanns 3-002

2.Inspection & Adjustment
2-1. Measurement and adjustment of pressure in propulsion main circuit =«=+«+=++* +3-101
2-2. Measurement and adjustment of propulsion and
vibration pump charge circuit pressure =+rreeserera++3-102

2-3. Measurement of switching pressure in high/low speed propulsion sesses==: +3-103
2-4. Measurement of brake release pressure «seee==e- SLLILLLLLELEEL RS crervnersanan3.104
2-5. Measurement and adjustment of vibrator circUit pressurg sressssrersessessaerees 3-105
2-8. Measurement and adjustment of steering circuit pressurg «x=++=== sevanennsnn3-106
2_7’ Throttle |Enkage adjustrﬂent .................. BecisaNAIBaTEEEESIIER AR AsvresrRaeLEEEUTGT RSO 3_107
2-8. Adjustment of F-R levet/speed shift lever linkage «esssrssssrensensrneree eeseenens3.108

* Precautions for Use of Standard Value Chart

1) Values in the chart are based upon ones when the machine leaves the factory. They should be
used for estimation of wear after extended operation and for guidance when the machine is
repaired.

2) Values in the chart are ones based on various test results etc. They should be used for a guide to
fault finding practice in due consideration of the past repair frequency and operating record of the
machine.

3) Values in the chart sholild not be used for the standard for claim application.

+ Precautions for Checking, Adjustment and Fault Finding

A\ For checking, adjustment and fault finding practices, park the machine on level ground
and block with the safety pins or chocks.

A When working with other workers, use hand signals positively and keep people not
concerned away from the work area.

A\ Cool off the coolant or hydraulic fluid when removing the radiator cap or the hydraulic
tank filler cap. Hot fluids can burn you.

A\ Do not put your hands close to parts in motion such as fan belts.

3-001




Standard Value Chart

1. Standard Value Chart
1-1. Standard value chart for body

Item Measuring conditions Unit gﬁgﬁﬁﬂ?ﬁe Peiglrl]sés;ble
- | Lowidle « Coolant temp. BOO+25
. ® — . Green zone on gaude | ip®
Engine % High idle » Hydraulic oil (rpm) 2200+30
5} . temperature : 50 + 5°C
3
Rated revoluhon (122 + 41°F) 2050
4st | ® Engine at full throttle 0~2+1 -
» Coolant temp. (0~1.2+0.6)
. Greern zone on gauge O-d+1
L d
s 2nd | Hydrautic oi (0~2.5+0.6) -
% ard temperature : 50 + 5°C O~61 -
Travel a {122 = 41°F) km/h (0~3.7+0.6)
speed | 5 et (mph) [ 0-441 -
@ (0~2.5+0.6)
o - 0~7+1
(0] —
Hi 2nd (0~4.3+0.6) )
- 0~12+1
ord (0~7.440.6) -
L « Engine at full throttle 33.041.0 30.4
Main circuit
pressure . Hydlau“c oil (4786i1 45) (4409)
. temperature : 50 + 5°C {337x10} {310}
3 |en et (122 £41°F) 2.4+0.2 1.71
k! arge circui
E | pressure (3482:29) (248)
& (P4:2.0) (17.1}
=}
Circuit pressure for 2.4+0.2 1.71
switching high/low (348+29) (248)
o speed f("‘Pf; (2422.0} {17.1)
Si
pressure {kg?lfcmg} 34.,5+1.0. 31.7
Vibrator circuit pressure (5004+145) (4598)
{35210} (323}
15.2+0.5 12.9
Steering circuit pressure (2204£72) {1870)
{15545} {132}
Parking brake releas 24202 171
arking bra gase
circuit pressure ({28223}) {(12;3)}
e .

3-002




Inspection & Adjustment

2. Inspection & Adjustment
2.1. Measurement and adjustment of pressure in propulsion main circuit

1. Measurement
% Hydraulic oil temperature:
50+5°C (122241°F)
4\ Park on level ground. Stop the engine.
Block the wheels.

Y Make certain that the parking brake func-
tions correctly.

1) Remove piugs from gauge points (1) and
(2) (7/16-20UNF-2B} in the propulsion
pump and attach adapter (D.

« Port (1): Port A side
« Port (2): Port B side

SW5513001

2) Fit a 49MPa (7,110 psi) {500 kgi/cm?} pres-
sure gauge to adapter (.

3) Disconnect the high-pressure hose of the
propulsion motor and plug both fittings for
the hose and for the motor to block the oil.
% When the hose to “port B” of the front

motor is disconnected, disconnect
the hose to “port A” of the rear motor.

5We513002

4) Start the engine and operate the F-R lever ]
slowly until engine speed reaches the rated
speed to read indication on the oil pressure
gauge when the engine is running at the
rated speed.

% Take the reading quickly not to put
the system under high pressure for
long.

2. Adjustiment

SV5003003
1) If the oil pressure is out of the allowable

fovel, remove the high-pressure relief valve

(3) (port A side) or the valve (4) (port B 3.4

side) to adjust it by turning the screw (5). \1

% Carefully perform disassembly and
reassembly taking necessary mea-
sures to prevent entry of foreign mat-
ter.

% Replace if a component has been
damaged.

2) Adjust it with the screw and fit the relief SWE513003
valve again to measure the relief pressure.

3-101




Inspection & Adjustment

2.2, Measurement and adjustment of propulsion and vibration pump

charge circuit pressure

1. Measurement
% Hydraulic oil temperature:
5025°C (122+41°F)
A\ Park the machine on level ground. Stop
the engine and block the wheels.

% Because oil is supplied from steering
/charge pump, make sure, before the test,
that the steering system works correctly.

% Ensure that the pump swashplate retains
perfect neutral position when the F-R lever
is placed in the neutral position.

1) Remove the gauge port (1), 3/4-16UNF-28B,
to fit the adapter @ instead.

2) Attach a 5.9MPa (856 psi.) {60 kgf/cm?
pressure gauge to adapter (@,

3) Start the engine. Slowly operate the throttle
lever to run the engine at maximum speed.

4) Ensuring that F-R lever is in the neutral
position, take the reading of the pressure
gauge.

2. Adjustment
1) If the oil pressure is out of the allowable
level, remove the charge relief valve (2) to
adjust it by changing thickness of the shim

(3).

% Pressure variation per shim: 0.3MPa
(43psi) {3kgf/cm?}.

* Carefully perform disassembly and
reassembly taking necessary mea-
sures to prevent entry of foreign mat-
ter.

* Replace if a component has been
damaged.

2) Adjust thickness of shim and fit the charge
relief valve again to measure the relief
pressure.

3-102
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Inspection & Adjustment

5.3, Measurement of switching pressure in high/low speed propulsion

1. Measurement 1’;2
% Hydraulic oil temperature: / !
50+5°C (122+41°F) - (

the engine and block the wheels.

% Because oil is supplied from steering
/charge pump, make sure, before the test,
that the steeting system works correctly.

|
4\ Park the machine on level ground. Stop %,
|
i
|
1

1) Remove the pressure hose for switching SWB513006
high/low speed (14) of the propulsion motor
to fit the adapter (D instead.

* Fit the plug also to the elbow in the @

motor in advance.

2) Attach a 5.9MPa (856 psi.) {60 kgf/cm? Eala)
pressure gauge to adapter @.

3) Start the engine with the high/iow speed
selector switch thrown to “high speed” to
measure the output pressure at full throttle.

| SV5003018

3-103




Inspection & Adjustment

2-4, Measurement of brake release pressure

1. Measurement

% Hydraulic oil temperature:
5015°C (122+41°F)

A\ Park the machine on level ground. Stop

the engine and block the wheels.

% Because oil is supplied from the steering
/charge pump, make sure, before the test,
that the steering system works correctly.

SWE513007

1} Disconnect the parking brake release hose L
(15) to fit the adapter @ instead. ‘ _
* Plug the open ports of the motor. @

2) Attach a 5.9MPa (856 psi.) {60 kgf/cm?
pressure gauge to adapter @. e )

3) Start the engine. Measure the pressure
with the parking brake switch set to the
RELEASE position and the engine at full
throtile.

8V5003018

3-104




hspeciion & Adjustment

2.5. Measurement and adjustment of vibrator circuit pressure

1. Measurement

% Hydraulic oil temperature:
50x5°C (122+41°F)

£ Park the machine on level ground. Stop
the engine and block the wheels.

1) Remove gauge poits (1) and (2) (7/16-20
UNF-28) of the vibrator drive pump to fit
the adapter (.

» Port (1): Port A side
» Port (2): Port B side

SWE513008

-

2) Fit a 49MPa (7,110 psi) {500 kgf/cm?} pres-
sure gauge to adapter ().

3) Disconnect the high-pressure hose at the
valve block to stop oil flow by plugging both
ports for the hose and the block.

e

4) Start the engine. Slowly operate the throttle (=
lever to run the engine at maximum speed. 3

5) Turn ON the vibrator switch in F-R lever to 4 SWB513002
measure pressure.

2. Adjustment ,

1) If the oil pressure is out of the allowable
level, remove the high-pressure relief valve
(3) {(port A side) or the valve (4) (port B
side) to adjust it by turning the screw (5).

* Carefully perform disassembly and
reassembly taking necessary mea-
sures to prevent entry of foreign mat-
ter. ‘

% Replace if a component has been
damaged.

3V5003003

2) Adjust it with the screw and fit the relief
valve again to measure the relief pressure.

3W6513003
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Inspection & Adjusiment

2.6. Measurement and adjustment of steering circuit pressure

1. Measurement
% Hydraulic oil temperature:
50x5°C (122+41°F)
4), Park the machine on level ground. Stop
the engine and block the wheels.

1) Disconnect either one of inlet hoes (1) or
(2) of the steering cylinder to fit the adapter
® between the hose and the cylinder.

» (1): Traveling on the right side
» (2):Traveling on the left side

2) Install a 24.5MPa (3553psi) {250kgf/cm?}
pressure gauge to adapter &),

3) Start the engine. Ensuring that the F-R
lever is in the neutral position, slowly move
the throitle lever to FULL THROTTLE.

4) Rotate the steering wheel to the measuring
side until it hits the stopper allowing relief
and take the reading on the pressure ®
gauge.

% When rotating the steering wheel, do
not allow anyone to enter the pinch
area of the articulated frame.

SW6E503005

2. Adjustment

If the measured value is not within the permis-

sible range, disassemble and clean or renew

the relief valve assembly built in Orbitrol. The

valve is not adjustable.

% Carefully perform disassembly and
reassembly taking necessary means to
avoid entry of foreign matter.

3-106




Inspection & Adjustment

2-7. Throttle linkage adjustment

% When the throttle linkage has been
renewed (or reconnected) or if the high
idle or low idle rpm is not to specification,
adjust as follows:

1. Adjustment
+% Coolant temperature: Green area on
gauge.

1) Set throttle lever (1) to the LOW IDLE posi-
tion.

2) Connect the throttle cable (2) to the throttle
lever and to governor lever (3) of the fuel
injection pump.

3) Start the engine. Slacken lock nut (4) and
adjust stop bolt (5) unti! correct low idle rev-
olution is reached.

% Low idle: 800x25min” (rpm)

4) Shift the throttie lever (1) to high idling side
and loosen the lock nut (6) to adjust it with
the stop bolt {7) so that the high idling
comes to the specified speed.

* High idle:
Lower than 2200x25min (rpm)
¢ If high idling speed fails to be as specified
even with the governor lever in contact with
the stopper on the full throttle side of the fuel
injection pump, repair or replace the fuel injec-
tion pump.

“ Because high idling speed cannot he
adjusted for engines being taken mea-
sures to meet exhaust gas control.

3107




Inspeciion & Adjustinent

2-8. Adjustment of F-R lever/speed shift lever linkage

Y When the F-R lever linkage has been
renewed (or reconnected) or if the F-R
lever fails to move smoothly, adjust as
described helow:

1. Adjustment

¥ Hydraulic oil temperature:
50+5°C (122+41°F)

+ Since the levers controlling both
forward/reverse and gear change are posi-
tioned by notch balls, inspect the mount-
ing dimensions of the cable and the stroke
of the control lever on the pump.

1) Fit the cable (3) to adjust mounting dis-
tance of the section (4) to be specified.
*Specified distance of section (4):

190mm (74.81n.)

2) Put the control lever (5) at its neutral posi-
tion to fit the cable (3).

3) Check that the stroke of control lever {(5) on
the pump is as specified.
* Maximum stroke of lever (the same
applies to forward and reverse):
a: 40°
b: 40°

SWB513012
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TROUBLESHOOTING

1. Pracautions for TroubIEShOOting «resesesseessssssssmsrmsersnnssnsansssnsareess 4-002
2. How to Diagnose the Machine g L 05!
3. How to use this Chapter, "TROUBLESHOOTING"

and How to Follow the Troubleshooting Flow sessereresssssseesee 4-004
4. Precautions for Diagnosis of Electric CIrQUIt sreereresssmserssrmmreeereeese: 4-006
5. Troubleshooting for Electric System (Mode E) erereessarenssesereraraceees 4-201
6. Fault Finding for Hydraulic and Mechanical Systems (Mode H) «w 4-401

4-001




Precautions for Trouhleshooting

1. Precautions for Troubleshooting

A Park the machine on level ground. Make sure that the safety pins are engaged, wheels
chocked and parking brake applied.

A When working with other workers, use hand signals authorized, and keep people not
concerned away from the work area.

A 1 the radiator cap is carelessly removed from a hot engine, hot coolant will gush out to
cause a burn. Remove the cap only when the engine has been cooled off.

4\ Exercise care not to touch hot parts or not to be caught in rotating parts.
A When disconnecting electric wires, disconnect the hattery negative (-) cahle.

A When taking off plugs or caps from units which are under pressure such as hydraulic,
water and air pressures, fit gauges after removing residual pressure.

» Troubleshooting is 1o determine the root cause of troubles, repair faulty parts as quickly as prac-
ticable, and prevent recurrence of the troubles.

« Important when conducting troubleshooting practice is of course to well understand the struc-
ture and function of machines to be handled. For effective troubleshooting, however, it is of
prime importance to have a clear picture of the trouble concerned by contacting the operator.

1. When a trouble has occurred, do not 3. Before-diagnosis inspection

attempt to disassemble blindly.
Disassembling in a hurry will invite disadvan-
tageous situations as described below:
« Parts which need not be disassembled
may be disassembled.
» Tracing the cause of trouble will become
more difficult.
These will cause increased service costs
because of wasteful service hours, spare
parts or expendables like oil or grease. To
make matters worse, such a careless prac-
tice will invite operators’ (customers’) dis-
trust. For these reasons, sufficient advance
investigations and diagnosis in accordance
with troubleshooting procedures specified
are essential for efficient fault finding prac-
tices.

. Questions o be addressed to the opera-

tor (customer) .

1) Are there any trouble other than the one
in question?

2) Was there any abnormal condition with
the machine before the trouble occurs?

3) Did the trouble occur suddenly without
signs of abnormal conditions in advance?

4) In what occasion did the trouble occur?

5) Has the machine been repaired before
the trouble occurs? If so, when has it
been repaired?

6) Did similar trouble occur in the past?

4-002

1) Perform daily inspections.
2) Perform other inspections required for
diagnosis. '

. Confirmation of trouble

Know the degree of the trouble. Deiermine
whether it is a trouble caused by improper
design etc. or the trouble was caused by
incorrect handling.

+ When making the trouble recur to
trace the cause of the trouble by
putting the machine in motion, use
care not to cause more damage to the
machine.

. Troubleshooting :

From the results of items 2 to 4 above, nar-

row down the cause of the trouble, and pin-

point the source of the trouble by utilizing

the diagnosis flow chart.

Y% The basic points of the diagnosis are: -

1) Start from the portion simple.

2) Start from the portion having a high prob-
ability to solve the problem.

3) Investigate related matters.

. Basic remedy for the trouble

Even if a trouble has been rectified, it will
develop again if its cause is not determined.
It is of prime importance to trace the very
cause of the trouble.




How to Diagnose the Machine

2. How to Diagnose the Machine

Office and repair shop (Our side)

Site (Customer’s side)

Procedure 1. Confirmation of trouble

1) Make an inguiry about the following items
upon request of repair.
+ Customer's name
« Model and serial number of machine
« Work site and working condition, etc.

2) Seize outline of trouble by questioning.
» Details of trouble
» Details of work when trouble occured
« Working environment
« Information of services conducted in the

past

Procedure 2. Estimation of source of trouble
1) Determine source of trouble by refarring
to "TROUBLESHOOTING" in this manual.

Procedure 3. Preparation of necessary tools
1) Prepare tools recommended in the shop
rnanual.

______

Customer Work site

Field repair

Procedure 7.
» Troubleshooting
- Determination of remedy

1) Before troubleshooting, find out and rectify simple
failure.
+ Daily inspections
« Other inspections required

2} With reference 1o "TROUBLESHOOTING" in this
manual, make a diagnosis by following proper
diagnosis flows best applicable to rectify the trouble.

. Tester and extension cable, etc.
* Pressure gauge etc.

2) Prepare spare parts referring to the parts
catalogue.

Procedure 6. Making the machine recur the trouble —‘
+ By letting the machine travel or perform the work,
check to see if the trouble is attributable to a serious
cause like the defect of component parts or the
trouble was only caused by improper handfing.

Procedure 4. Going to site where the faulty

machine stays idle.

Procedure 5. Getting detailed information from operator
concerning the trouble
» Was there any abnormal signs before the trouble
occurs?
» Did the trouble cccur all of a sudden?
« Was the machine repaired before?

L
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How to Use this Chapter, "TROUBLESHOOTING" and How to Follow the Troubleshooting Flow

3. How to Use this Chapter, "TROUBLESHOOTING" and

How to Follow the Troubleshooting Flow

1. Troubleshooting codes
1) Electric system: E-01 to E~17
2) Hydraulic and mechanical systems: H-01 to H-08

2. How to follow the troubleshooting flow

® E-08 Head lamps do not work

® ¥t is assumed that other electric circuits are normal.
% Take the voltage measurement with the starter switch ON.

@ a) Side marker lamps and tale lamps are faulty.

@

Possible cause Remecly

- Wire RL (to branch point) from

YES lamp switch terminal 3 to Repalr of renew
1 incperative lamps not connected wire.
or incotvecily connected.

|3 stated voltage
fed to lamp switch
terminal 3 that 2 YES

carries wire RL? 5 Stated voltage Lamp switch faulty. Renew.
. fed to lamp switch
. Eg:nnggwitch at :ﬁrrpg;al_s Lﬁgd 4 Wire harness of color WG
1st position. NO - 5 y s connecting fuse to light switch .
WG ferminals 1 and 4 is broken or | HePAIr o renew

+ 20~28Y NO pootly connected wire.
: (inchuding fuse [3]).

MTroubleshooting code No.and fault symptom
On top of the flow chart are code No.and fault symptom.

@ General precautions
Under the code and fault symptom are precautions (marked %) for the whole items in the flow
chart. Though these precautions are not indicated inside each box ((J ) which contains checking
instructions, pay attention to the precautions when making inspections described in the box (LJ).

@ Sub classification
To make diagnosis easier or for simplified flow chart, fault symptom is subclassified. Ex. a)
Starter does not run '

@ How to forward the diagnosis
« Each box { [} ) contains diagnosis procedure. Depending upon the results of inspection or
measurement, proceed to YES or NO line.
« Normally, if the result is YES then proceed to upper line. If NO then go to the lower line.
NOTE: The number above each box {[]) is a reference number. It does not mean a diagnosis
ordet.

i [YES
NO
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How to Use this Chapter, "TROUBLESHOOTING" and How to Follow the Troubleshooting Flow

« As a result of diagnosis, if YES line or NO line directly goes to the description in CAUSE
column, take necessary action as indicated in REMEDY column.

» Under each box ( [ ) are normal values and conditions necessary for inspection and
adjustment. If the result gives an affirmative answer to the question in the box or agrees 10 the
normal value indicated under the box, go to YES line. Otherwise, go to NO line.

« The normal values were taken from the standard value list. ,

» For locations of component parts such as relay mentioned in the flow chart, see "Location of
key units", Line colors mentioned in the flow charts are indicated in the electric wiring diagram
shown under the flow charts. In the machine, each harness is identified by color. '
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Precautions for Diagnosis of Electric Circuit

4. Precautions for Diagnosis of Electric Circuit
1. When disconnecting or connecting connectors or harnesses, cut the power éupply.

2. Before making a diagnosis, check the connectors or harnesses for poor connection.
* If a connector is at fault, check it by repeating connection and disconnection several
times.

3. Before proceeding to the next step, reconnect removed connectors or harnesses in place.
4Care must be used for the controller circuit. If the power source is switched on with the
connector disconnected, this can cause an incorrect measurement.

4. When making a diagnosis of circuits (measurement of voltage, resistance, current, test for conti-
nuity, etc.), check to see if tester readings vary by shaking connectors or harnesses.
* If readings vary, a possible cause is a poor connection of the circuit.

5, For voltage measurement, turn the starter switch ON. For resistance checking, let the switch stay
in the Off position. : '
* If necessary to take a measurement of resistance by energizing relays or other units with
the starter switch ON, necessary instructions are given in the flow charts.
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Troubleshooting for Electric System

5. Troubleshooting for Electric System (Mode E}

E-01 Engine does not start seerereesees ersnraran crersanans siserenss sriresnnisrsacns cissesennes vened 202
E-02 Engine does not Stop reeresessressenien teensrasaes tarmusaes crrrecaserrsecans NYTTIIT veneed 008
E-03 Poor preheat {glow plug does not become red-hot) sersrererersrsesservrerseseennend 209
E-04 No charging (charge lamp stays bright) «=s+=* sursesnsas sersens cessssrans srsrearia veened 210
E-05 Beverse alarm does not SDUﬂd ...... veanssases tenseneane erasuns sesssrunn tssansanee ..-..4_212
E-06 Horn does not Sound sssnacasnan veasnense sssasunnen enansasa Weasesssevsansana eennussaen ..----4_218
E-07 Turn signal lamps do not flash  ssrereeer srnrssnas Cesascinasennnaans veanases seressarnar eend014
E-08 Headlamps do not operate  »eesessree cenisueas vessnesnes cesssren sesssesns srensiaes v 216
E-09 Vibrator does not work propetrly
8.) Vibrator ]tself fails to WOTrl srerereee seranane sesansanes rernssnen besanasa Ceranaese ssrassenan ....-4_21 38
b) Enopel‘ati've in AUTO mOde ..... sesnsnan sraasscanrs ssrensnns esrsasenas ey besssannnas .....4_218
C) inoperative by F_R lever SWHCh ContrO‘ snssennse sesranssne cessscenn eesassna sessansrace ..--.4_219
d) Lo/Hi vibration fails to be switched =+ sererere sesrareses seernssnesenniess sersessnee ver+4-220
e) Vibratory Wheei fa”S he SWltChed ..... esasasans venasassee sevanseas Iy Crasareenny vanred 20
E-10 H]gh/lOW Speed fa”s;to be SWitChed sansnsnes ssecscnnn tesaranns arasenen avrransnnae senneed 0923
E-11 Parking brake not released «+e===+* NPT cesnraisasrsaanens cerenenns YT saversd 204
E_12 Sprinkler iS inoperaﬁve ..... asassesen sesansnan venasanaaey eranvens sennsenns I Ty 4_225
a) Both modes CONTINUOUS and TIMER are inoperative seereet veremenes sereraened 225
b) MOde CONT is inoperative senesracssns errasenane teresncan sessnnenen seavsnen sennanuense sesasane 4-226
c) Timer control operation is impossible ==+ seeree serareres serreee soreneenes seresnenrd 207
E_13 Fuel gauge reads Wrong TILLELLEY T LETE] sesnssene eersssevnar srnssssrsncensaen csvnannene 4_228
E-14 Water temperature gauge reads Wrong reereeres beessanane crassenes ciraseeen versrnnea 4-229
E_15 Tachometer reads Wrong sreesrees serssenanee teasusnan reansenne T reramsesns carssasen 4_280

£-16 Charge lamp, engine oil pressure warning lamp, hydraulic oii filter warning famp,
and parking brake indicator lamp fail to be lit with starter switch turned ON  *++4-231

Wire color code

B !|Black Bry | Brown/ stpol L |BO LgY %,‘gl'ﬂgﬁr:tfge w | white YL gﬁjnc?\:t/ripe
BR E{Eéi;‘gtripe G | Green LR Elrgc?/stripe R |Red WE \é\{ggﬁlstripe YR \nglcliogiipe
BW ‘?\:'a;gstripe GB glf:knstripe LW ‘?‘\Hﬁ; stripe RB gr;?:/kstripe WL \Igvlnges/tripe YW J\ﬁ'llll?ew étripe
BY Eflfok\{v stripe GL SIrL?: gtripe LY ?’E:lgw stripe RG g(:gén stripe WR \[;V;ciitz‘;ripe Gy. Gray
Br {Brown GR greden_ Lg |Light green | Rl Red/ . WY White/ " O |Orange

ed siripe Blue stripe Yellow stripe
B Elraog\llnétripa GW \?\.’rifi?g stripe LB lé“%@h%ﬁ;@ RW ‘\E?chlc:{e stiipe Y | Yellow Sb | Sky blue
B IEB{Z);V ;t‘:'ipe GY $g;gnw stripe Lo lﬁiggts?:i?)‘aen/ RY ﬁgﬁéw stripe YB g?a";:véiripe P | Pink
Brw \?\'I"ﬁ;jtven’;tripe LgW l\]\i.fgllal;tteg;ﬁ?p:g YG é?gg‘:’wwstripe
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Troubleshooting for Electric Sysiem

E-01 Engine does not start

“Check each fuse 8 and 10 has not be biown to carry out fault finding.
% Shift F-R lever to neutral position to measure voltage with starter switch turned ON.
4Check also fusible link mounted befween battery relay power terminal and terminal B in

starter switch.

a) Starter motor does not operate. (1/2)

YES

Does batiery retay

YES|give a click when

1

Are battery voltage
and fluid specific
gravity as
specified?

» Higher than 1.26
(specific gravity)
» Higher than 25V

4-202

from ON to OFF
and vice versa?

starter switch is set

NO

I stated voltage

present at starter
lerminal G?7

» 20~28Y
- Turn starter switch
io START.

NO! terminal BW?

YES

YES

|s stated voltage
present at starter

YES _

- 20~28V
» Turn starier switch
to START.
. 5_
Is stated voltage
t present at ferminal
NO| satety relay that
catries wire BY?
+ 20~28V
NO
YES 16 YES
Is stated voliage
present at battery
refay power IN
15 terminal?
Is stated voltage . D0~28Y NO
present at battery
relay ierminal B
that carries wire
Lg¥? 17 YES
. DO~28Y 1s stated voliage
present at starter
switch terminal B
NO| that carries wire
W?
- 20~28V NO




Troubleshooting for Electric System

YES

[s slated voltage
present at safety
relay terminal N
that carries wire
Brw?

+ 20~28V

7 YES

s stated voltage
present at safely
relay switch
terminal that
carries wire BIW?

8 YES

+ 20~28V
« Turn starter switch
to START.

NO|gy?

Is stated voltage
present at safety
relay terminal 3
that carries wire

+ 20~28V
» Turn starter switch
to START.

NO

NO

Possible cause

Remedy

Starter faulty.

Wire harness connecting
safely relay ferminal G to
starter terminal C is broken
or poorly conmected.

Safety relay faully.

Wire harness of color BY
connecting safety relay switch
10 interiock relay terminal 3 is
broken or poorly connected.

To "A" on page 4-204.

Alternator faulty

Wire harness of color BY
connecting safety relay
terminal B to starter terminal B
is broken or poorly connected,

Battery relay faulty.

Wire harness conhecting
hattery relay power IN terminal
1o battery (+) terminal is broken
or poorly connected.

To "D" onh page 2-204,

Wire harness of color W
connecting battary relay power
IN terminal 1o starler switch
terminal B is broken or pootly
connected,

Battery cepacily lowered.

Renew.

Repair or renew
wire.

Renew.

Repair or renew
wire.

Repair or renew
wite,

Repair or renew
wire.

Renew.

Repair or renew
wire.

Repair or renew
wire,

Charge or renew
battery.
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Troubleshooting for Electric System

a) Starter motor does not operate. (2/2)

YES

10

Is stated voltage
YES | present at interlock
relay terminal 5

that carties wire 11

YES

Is stated voltage
present at interlock
relay tetminal 2

9 BR?

+ 20~28V
- Turn starter switch NO| fhat carries wire

Is stated veoltage
present at starter

4-204

A\~ switch terminal G to START. BW?
Egt? carries wire . 20~28V NO
! + Turn starter switch
= 20~28V to START.
« Turn starter switch
to START. |
NO
12 YES
Is correct resistance
B—| measured betwaen

interfock relay
terminal 1 1o ground?

« Lower than 1Q NO

» Disconnect terminal 1.

- Turn starter switch
o OFF.

YES
13
Is stated voltage
present at interlock
C— switch OUT

terminal that 14 YES
carries wire BW? s stated Voltagle

. present at interlock
20~28Y switch IN terminal

thal catries wire
NO|awe |
+ 20~28V NO

Possible cause

Remedy

Wire harness of color BR
connecting starter switch
terminal G to interlock relay
terminal 5 is broken or poorly
connected,

To “B” on this page.

To “C” on this page.

Starter switch faulty
{between B and G),

Interiock relay faully.

Grounding harness of color B
for interlock relay is broken or
poorly cennected.

Wire harness of color B
connecting interlock relay
terminat 2 to Interlock switch
OUT terminal is broken.

Intetlock switch faulty.

Wire harness of color BW
connecting fuse 9 to interlock
switch IN terminal 5 is broken
or poorly connected.

Repair or renew
wire.

Renew.

Renew.

Repair or renew
wire,

Repair ar renew
wire,

Renew.

Repair or renew
-1 wire.




Troubleshooting for Electric Sysiem

Possibie cause Remedy

20 YES

S Stated voltags To "E” on thls page.
present at engine ’
stop relay terminal
B that carries wire
BY?

YES
19

Wire harness of color BY
connhecting engine stop retay | Repair o renew

1s stated voltage

YESG| present at engine . D0~28Y NO | terminal B to starler terminal B wire,
stop relay terminal is broken o poorly connected.
18 R1 that carries wire i
| | RgR? Wire harness of color LgR
Is stated voltage 2028 connecting terminal BR of .
present at starter ' starter switch 1 1o engina stop | epair of renew
[>— switch terminal BR NO relay R1 is broken or poorly wire.
that carries wire connected
LgR? .
" 20-28Y Starler switch fault
: — arler switch faulty
NO {batween B and BR). Renew.

Wire harness of color LgY
21 YES - connecting engine stop relay

terminal R2 to battery relay Repair or renew

: : : wire.
:)Srséec}ztr?tda\;cg%%ﬁe ferminal Eéls broken or poorly e
E —| stop relay terminal connected,
R2 that carries wire
Lg¥? .
Engine stop relay faulty. Renew.

+ 20~~28Y NO
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Troubleshooting for Electric System

Electric wiring diagram for mode E-01-a)

F-L
w o
/ Battery
B
3T b
y Lg¥ Battery relay —
Start@r‘B BR Alternator
switch \ . °7 |
- Brw N
Lgh
B
Starter
s ” li-
B BW
wg—ijt ‘
Engine Brw '
stop relay | <9
=d LgR
Lg¥ ‘ B
gq—1 . I—bm]
2BrW R
=
Fuse box | BW |
20A BY
O~ O | 5BY -
15A
OO 5BW o
eBY [ ]1.25BR L
3 5 Safety relay
B BW
1 2
== Interlock relay
Interfock switch
SW6514001
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by Engine gienpe solencid does not operate.

1t is assumed that the starter rotation is normal.

2 YES

|s correct resistance
YES | of engine stop
solenoid grounding
harness measured?

+ Lower than 1Q2
« Disconnect grounding

NO
harness from solenoid.

YES

Is stated voliage
present at engine
stop solenoid
terminal that
calrias wire Br?
- 20~28V

|s stated voltage
present at engine
stop refay terminal
N | C that carries wire
Br?

+ 20~26V

[s stated voltage
present at engine
stop relay terminal
NO | N that carries wira
Brw'?

- Lower than 12V

4 YES

NO

Troubleshooting for Electric System

-

Possible cause

Remedy

Engine stop solenoid faulty.

Grounding wire harness of
or poorly connected.

Wire harness of color Br
erminal to engine stop relay

terminal C is broken or poorly
connected.

Carry out fault finding starting
from section a}-18, E-01.

Alternator faulty,

engine stop solencid is broken

cornecting engine stop solenoid

Renew:

Repair or renew
wire.

Repair or renew
wire.

Renew.
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E-02 Engine does not stop

1
[s stated voltage
present at engine
stop sclenoid
terminal that

YES

2 YES

Possible cause Remedy

Engine stop solenoid is faulty. | Benew.

Haress (+)} {ouches wire
harness of color BR connecting

cafries wire Br? I3 stated voltage engine stop relay tegminal Clo ; wire.
; present at engine engine stop golenoid terminal.
Lower than 1V stop relay tevminal |—
« Turn statier switch G that carries wire
OFF. NO | Br? Engine st lay fault Renew
n stop relay faulty. .
 Lower than 1V NO gine siop relay fauly
« Turn starter switch
OFF,
- Disconnect wire
harness at stop relay.
Electric witing diagram for modes E-02
FeL
W 65A W
Battery
B B
! =E =
Starter switch LgY Battery relay —
; i
£ Engine stop
- ~ solenoid
B {800 —)
N Starter
0O M 2BY BY B
B
wa—i|
= d Brw
Alternator
~ | LgR
wd—
BrW 1y
o LoY
CI:C
Engine
stop relay
SW6514002

4-208
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Troubleshooting for Electric Sysiem

E-03 Poor preheat (glow plug does not become red-hot)
4When starter rotates {follow fault finding of E-01 when starter fails to rotate)

Possible cause Remedy
ES
i 3 YES Non-heated glow lamp faulty. | Renew.
1
e ey
present at glow YES ne y Repair or renew
plug IN terminaf? o term!nal Fto glow plug IN wirg.
terminal is broken ot poorly
1s stated voltage connected.
« 20~28Y N .
. ; present at heater
LUEIHESK?_HBF switth 4 ralay terminal F 3 YES|. ...
’ NO | that carries wire Y7 s statad voliage To "A" on this page.
ter
T o0-28Y present at hea
. relay terminal S
« Turn starter switch thatycarlr?;s :':rire Wire harness of color W
to HEAT. NO!W? ‘ | connecting air heater relay Repair of renew
50-28Y NG terminal 3 o fusible ink OUT % wira.
T "~ - ich terminal is broken ar poorly
touiiinE?\”?“] er switc| connected.
5 YES
Heater relay failure, Renew,
Is stated voltage
| present at heater
relay terminal L
that carries wire B? Grounding wire harness of Repair or renew
= SERdvoN 4 I TT—— color B for heater relay Is wire
s stated vollage . :
b et at heagter . Turn starer switch NO broken or poorly connected,
relay switch . tgis%i{:)];hect wormingl L Wire harness of color Y
teriminal that ' ' connecting heater relay ;
| carries wire .7 B YES terminal SW io heater timer H-epalr orrenew
, . . wire
» 20~28V Is stated voltage connector terminal @ is '
+ Turn starter switch | | present at heater broken or poorly connected.
10 HEAT. fimer connector 7 YES
terminal (@ that s stated vollage
carries wire L? present at heater Heater relay failure. Renew.
» 20~28Y timer connector
« Turn starter switch terminal @ that
to HEAT. carries wire Y7 “5" on thi
T, NO To "B" on this page.
» Turn starier switch
to HEAT. ,
Wire harness of color Y
YES| connecting starter switch ;
- 8 terminal R1 to heater timer Rgz_palr Or renew
Does stated k . . wire.
voltage appear at connector terminal @ is
5 | starter swiich broken or pootly conhectad.
terminat K1 that
carries wire Y7 Starler switch fauity
NO {between B and R1). Renew.
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Electric wiring diagram for mode E-03

Glow plugs

A

1
]
I

F-L Battery
ey ST : -
E B Sensor
il J ol @
o L Imake air
— heater relay GW oR
W
BR
1
1013 6i2
a|6|4|—|7
Glow indicator G\Ml | B
Na
1BA
R1Q D"“OE WY @
R2d —
oy e |
Intake air
B o——[&g\—o LgH. heater
1 2 timer

= Glow lamp refay

4-210
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E-04 No charging (charge lamp stays bright.)

Possible cause Remedy
YES Lamp check relay faulty. Renew.
1
Is stated voltage
present at 3 YES Alternator faulty.,
alternator terminal ) Renew.
L ihat caries wire YES| Is resistance of
Lg? 5 alternator ground
ir ificd?
» 27.5~29.5V - Does specified wire as specifiod? Alternator ground wire not
+ Run engine at highev connected or incorrect! s .
than mediur spoed. orator oo Ll + Lower than 10 NO | Gonnestec. o renew
NO | B that carries wire + Disconnect wire from
W7 alternator. Wire hasness of color W
. connecting starter terminal B .
. %g”zié ter switch 10 battery relay power IN Eﬁgan or renew
Ol\in rer swi NO terminal is broken or pootly :
’ connected.
Electric wiring diagram for E-04
' F-L
Battery relay W {;’;@O
From B : B
batiery B
F-L
W 75A
loaVel

Combination meter

g
R{Lc Charge lamp
SW6514004
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E-05 Reverse alarm does not sound
*First, check that the fuse is not blown.

*The voltage measurement should be taken with the starter switch ON.

2 YES

Possible cause Remedy

Revarse alarm faully, Renew.

YES | Is resistance of
revarse alarm
ground wire as
i specified?

Reverse alarm earth wire not Repalr of renew

Does specified
voltage appear at
yeverse alann
terminal that
carries wirg RY?

« Less than 1Q NC
» Disconnect wire {rom
reverse alarm.

YES

» 2028V
» Move F-R lever
BACKWARD,

Does specified
voltage appear at

4 VYES

back-up switch that
carries wire RY?

+ 20~28V

NO

Is specified voltage
present.al back-up

connecied of incorrectly

ire.
conhected. wil

Wire RY from back-up switch
to reverse alarm not connected
or incorrectly connacted.

Repair or renew
wire.

Back-up switch faulty. Renew.

» Move E-R lever switch terminal that
BACKWARD. NQ | carries wire WB? Wire WB from back-up switch | pamai
pair or renew
to fuse not connected or wire
 20~28V NO | incorrectly connected. ’
Electric witing diagram for mode E-05
RY R Back-up lamp
(right}
Back-up switch —
NC
NOY W Eﬂj\’ ? RY o
Hevorse
G———E == alarm
COM -
SG =
W8 B

4-212

RY o.RB Back-up lamp
(left)
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E-06 Horn does not sound

“First, check that fuse is not hlown.
% The voltage measurement should be taken with the starter switch ON.

YES

Is stated voltage
present at horn
terminal that
carries wire GY?

« 20~28Y
= Switch on hom
switch,

2 YES
|s resistance of
—| horn earth wire as
specified?
« Lower than 10 NO
« Discohnect wire
fror horm.
YES
3

Is stated voltage
present at horn

relay terminal 5

NO that carries wire

YES

s stated voltage
present at horm

7| switch terminal that
cariies wire P?

» 20~28V
» Switch OFF horn
switch,

NO

GY?

4 YES

|s stated voltage

» 20~28Y
 Switch on hormn
switch.

present at horn
refay terminals 1
and 3 that carry

Electric wiring diagram for mode E-06

1

Possible cause

Remedy

Horn faulty.

Horn earth wire not connected
or incorrectly connected.

Wire GY from horn to horn
relay terminal 5 not connected
or incorrectly connected.

To “A" on this page.

Wire Gy from fuse to horn

Renew.

Repair of 1enew
wire,

Repalr of ranew
wire,

Repair or renew
wire.

Renew.

Repair or renew
wire.

Renew.

Repair or rensew
wire,

Renew.

wire Gy7? relay terminals 1 and 3 not
+ 20~PRY NO connectad or incorrectly
connected.
7 YES Horn switch faulty.
YES |s resistance of
hom switch earth
wire as specified? Harn switch e:arth wire not
s resistance Ny i O connected or incorrectly
— between horn switch (H . D?;VC%;J:; \1Nires NO | connected.
terminals normal ? from horn switch.
* Lowar than 10 when H itch
switched ON, NO orn switch faulty.
« Disconnect wires
from horn switch,
Wire P from hom switch to
8 YES horn refay terminal 2 not
d or incorrectly
Is staled voltage connecte
present at horn connected.
relay terminal 2
that carries wire P7
Horn relay faulty.
' 20~28Y NO y Tty
+ Switch OFF horn
switch.
Horn
Horn relay
lg _ &Y L \c
: Gy 15A
Horn switch 02——[&5\-—10 OO
P

SW6514006
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E-07 Turn signal lamps do not flash

Y First, ensure that fuse is not blown.
*Measure the voltage with the starter switch ON.

a) Either right or left lamp does not flash.

Which side lamps
are inoperative?
Front or reay or
hoth sides?

4-214

Possible cause Remedy
2 YES Bulb has blown. Renaw,
Either front or rear lamp
[ does not operate. Has bulb blown?
NO To “A" on this page.
3 YES Bulb in poot contact or earth [+ Rectify,
wire hot connected or * Repair of
s stated voltage fed incotrectly connected. renew wire.
to faulty lamp ] )
terminal that casies Wire*2 (to!branch pollnt) from
wire*1? turn signal switch to famp not :
NOTE 1* connected or incorrectly Rggalr orrenew
Front: GB (right and laft) 20-28Y ianal NG | connected e
Rear: GR (right and lefl) " Sberae MM 91072 2 See NOTE 1.
' “1 Bee NOTE 1. Wire*4 {io branch point) from
turn signal switch to lamp not :
s stated voltage 4 YES connected or incortectly \l;:;argalr orrencw
Both front and rear fed to turn signal (*32 'g\ee: tl\cledO'TE 2 '
"~ amns are fault switch terminal that )
P ¥ carries wire*3 10
. ?
Egﬁf éB fsglt;ali’mp - NO Turn signai switch fauity. Renew.
Left: GR » Operate turn signal
switch,

*3 See NOTE 2.
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b) Both right and left turn signal lamps do not operate. .

Is stated voltage
fed fo turn signal
switch terminal that
carries wire G?

» 20~28Y
« Operats furn signal
switch N

YES

Possible cause

Remedy

YES

Is stated vollage
fed to flasher unit

terminal L. that 3 YES
O carries wire G7 Is S{ated Voltage
13028V presant al flashor
) Op;argte furn signal '{lljugt cargg;:m\:'ﬁe
switc NO Gy?
- 2028V NO
4 YES
Is resistance of
A - flasher unit earth

wire as specified?

Lower than 10
Disconnect wire
from flasher unit,

Electric wiring diagram for E-07, E-08

NO

Turn signal switch fauliy.

Wire G from tumn signal switch

terminal 3 to flasher unit
terminal L. not connected or
incorrectly connected.

To "A" on this page.

Wire harness of color Gy
connecting fuse to flasher
unit terminal B is broken or
poorly conhected
{including fuse {B]).

Flasher unit faulty.

Flasher unit earth wire not
connected or incotrectly
connected.

Turn signal switch

Renew.

Repair or rensw
wire.

Repair or renew
wire,

Renew,

Repair or rengw
wire.

l.amp switch Miain beam o0
ond | OG0 ‘Headlamp Dipped beam =0 .
1st OO0 Tunsignal  might|Or—1O Flasher unit
OEF|O O lamp Left |00
Right 1]2[314]5]6 3l4
Turn signal GB
R LSS
o (@1 5 EE
Side marker| oy — —
lam | ‘
p _;_ _ g % WG[3] 20A
RW Right
Headlamp I RB o - GB m@ Turn signal
|® RL lamp
° (=3 | Tale lamp
RW L
Headlam i -
P — A8 Left
| RL
Side marker AL GR =7 @ Tale lamp
lamp @—EM" () Turn signal
Tum signal | @y =288 ' ' lamp
lamp L= =
L Combination meter
|__GB |
¢$ Turn signal
famp
RL : Instrument panel
'@illumination
SWB514007 = ;
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E-08 Headlamps do not operate

*First, ensure that fuse is not blown.
*Measure the voltage with the starter switch ON.

a) Side marker lamps and tale lamps do not come on.

YES

Possible cause

Remedy

Is stated voltage
fed to lamp switch
ferminal 3 that
carries wire RL?

* 2028V
« Lamp switch at
1st position,

2 YES

Is stated voltage
fed to lamp switch
terminals 1 and 4
that carry wires
WaG?

- 20~28V

NO

b) Right and left lamps (dipped beam) do not light.

% Side marker lamps light up.

|s stated voltage
fed to turn signal
switch terminal that
catries wire RB7?

YES

15 stated voltage

YES

3 YES

- 2028V ;
. ; fed to turn signal
lz-ggmoss"i‘;ilg:h at | switch terminal that
P e NO 1 carries wirs Lg?
Is stated voltage
» 2028V fed to lamp switch
+ Lamp switch at NO terminal 5 that
2nd position, carries wire Lg7
+ 2028V
» Lamp swiich at
2nd position.

4-216

NO

Wire RL {io branch peint) from
lamp swilch terminal 3 to
inoperative lamps not connectad
ot incorrectly connected.

Lamp switch faulty.

Wire harness of color WG
connecting fuse to light switch
terminals 1 and 4 is broken ar
poorly connected

{including fuge [31},

Wire RB {io branch point} from
turn signal switch terminal 8 to
lamps not connected or
incorrectly connected.

Turn signal switch faulty.

Wire Lg from turn signal switch
terminal 6 to lamp switch
terminal 5 not connected or
incorrectly cornected.

tamp switch faulty.

Repair or renew
wire,

Renew.

Repair of renew
wire.

Repair or renew
wive,

Renew.

Repair or renew
wire,

Renew,
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. ¢) Either right or left lamp (dipped beam) does not light.

YES

Has filament of

hutb burnt?

Is stated voliage
fed to inoperative
lamp terminal that
NQ| carries wire B7

2 YES

» 20~28V
« Lamp switch at
2nd position.

d) Main beams not selected.

__Either right or left lamp

does not operate.

1

Which side lamp is
inoperative? Front

NO

Has filament of
bulo burnt?

Wire RB (to branch point) from
turn signal switch terminal 8 to
lamps not connected or
incorrectly connecied,

Filament has burnt.

Ta *A" on this page.

Bulb in poor contact or earth

is stated voltage
fed to inoperative

or rear side or
hoth?

A lamp terminal that
carries wire RW?

- 20~28Y
» Operate turn
signal switch,

NO

4 YES

wire not connected or
incorrectly connected.

Wire RW (to branch point) from
famp to turn signal switch
terminal 7 not cannected of
incorrectly connected.

Wire RW (to branch point) from
furn signal switch fo lamps not

Is stated voltage

|_ Both right and left _|fed to turn signal
larmps are incperative. switch terminal that
carries wire RW?

connectad or incorrectly
connecied.

» 20~28Y NO
» Operate furn

signal switch.

*See electric wiring diagram for modes E-07 and E-08.

Turn signal switch faulty,

Possible cause Remedy
Filament has burnt. Renew.
Butb in poor contact or earth | » Renew,
wire not cannected or - Repair or
incorrecily connected. renew wire,

Repair or renew
wire.

Renew.

+ Renew.
* Repair or
renew wire.

Repair or renew
wire.

Repair or renew
wire,

Renew.

4-217




Troubleshooting for Electric System

E-09 Vibrator does not work properly

+ Check fuse 6 has not been blown to carry out fault finding.

YMeasure the voltage with the starter switch ON.

a) Vibrator itself fails to work {when it will not work even by F-R lever controf switch in both manual

and automatic controls)

2 YES

Possible cause

Remedy

Is stated voitage
YES | present at amplitude
— selector switch
terminals 1& 4 that

1 carries wire G?

I3 stated voltage v D0~28Y NO
present at + Manual-auto selector

interlockivibraior switch for F-R lever,
swilch QUT terminal

that carries wire LgR? 3 YES
» DOP8RY Is stated voltage
- Coniro} F-R laver. present at

interlock/vibrator

NO | switch IN termiral that
caries wire LgR?

. 20~28V NG

b) Inoperative in AUTO mode (operative with F-R lever)

YES

Amplitude selector switch
failure.

Wire harness of color LgR
connecting interlockivibrator
switch OUT terminal to
manual-auto selector switch
(F-R laver swilch) is broken or
poarly connected.

| intentockAvibrator switch failure.

Wire hatness of color WR
connecting fuse 6 to
interlock/vibrator switch 1IN
terminal is broken or poorly
connected.

Renew.

Repair or renew
wire.

Rensw.

Repair or renew
wire.

Possible cause

Remedy

[s stated voltage
present at manual-
auto selector switch

ferminals 2 that
carries wire G7

2 YES

s stated voltage

present at rmanual-

:%OH%BYF R lover auto selector switch
ontrol =R BVer yoy terminal 1 that
carries wire LgR?

- 20~28V NO
+ Contro} F-R lever.

4-218

Wire hamess of color G
cotnecting manual-auto
selector switch terminal 2 to
amplitude selecior switch
terminals 1 & 4 is broken or
poorly connected.

Manual-auto selecior switch
{ailure.

Wire harness of color LgR
connecting manual- auto
selsctor switch terminal 1 to
interlockvibrator swiich OUT
terminal is broken or poorly
connected.

Repair or renew
wire.

Renew.

Repair or renew
wire,
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c) Inoperative by F-R lever switch control (operative with AUTO mode)

Is stated voltage
present at F-R lever
switch OQUT
terminal left side
that carties wire G7

+ 20~28V

+ Control each F-R
lever switch on the
right and the laft.

NO

YES

[s stated voltage

switch IN terminal
left side that carries
wire WB?

present at F-R lever

+ 2028V

« Control each F-R
tever switch on the
right and the lefi. N

4

3

YES

Is stated voltage
prasent at F-R lever
switch IN terminal
left side that carries
wire W?

+ 20~28V

+ Control each F-R
lever switch on the
right and the left. 5

NO

YES

Is stated voltage
present at F-R lever
switch QUT teriminal
0 right side that carries
wire WB?

» 2028V

« Conirol seach F-R
lever switch on the

Sright and the left.

Is stated voltage
present at F-R lever
A—| switch QUT terminal

right sids that canies

wirg W?

5

YES

Is stated voltage

» 20~28V
« Control each F-R

lever switch on theNO

right and the left,

present at F-R lever
switch IN terminal
right side that carries
wire W?

» 20~28Y

NO

Possible cause

Remedy

Wire harness of calor G
connecting F-R lever switch
OUT terminal left o amplitude
selector switch terminals 1 & 4
is broken or pootly connected,

F-R lever switch failure.

To "A" on this page.

Wire harness of color WB
connecting F-R lever switch
OUT terminal right to F-R lever
switch 1IN terminal left Is broken
or poorly connected,

To faultfinding 5.

Wire harness of color W
connecting F-R lever switch
QUT terminal right to F-R lever
switch IN terminal left is broken
or poorly connected.

F-IR lever switch failure.

Wire harness of color LgR
connecting F-R lever switch IN
terminal right to interlockivibrator|
switch QUT terminal is broken
or poorly connected.

Reapair or rensw
wire.

Renew.

Repair or rensw
wire,

Repair or renew
wire.

Renew.
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d) Lo/Hi amplitude fails to be switched
(For SW651ND: switching horizontal and normal vibration)
*Carry out fault finding by vibratory operation.
1) When solenoid “a” is inoperative

Possible cause

Remedy

2 YES

Is correct resistance
YES| of grounding
harness for solenoid
“a" measured?

« 20~28V
 Vipbration selector
swilch control.

Is stated voltage
present at amplitude
selecior switeh
NO | terminal 5 that
carries wire LW?
« 20~28Y

- \fibration selector
switch control,

« Lower than 10} NO
Is stated voltage + Disconnect harmess.
present at solenoid | |  Starter switch: OFF.
“a" IN terminal that :
carties wire LW? 5 YES

4 YES

Is stated voltage

present at

amplitude selector

NO | swiich terminal 4
that carries wire G?

Solenoid “a” failure

Grounding harness of solenoid
is broken or poorly connected.

Wire harness of color LW
connecting armplitude selector
switch terminal 5 to solenold
“a” terminal is broken or poorly
connecled.

Amplitude selector switch
failure

Wire harness of color G
connecting amplitude selector
switch terminal 4 to F-R lever

Renew.

Repair or tenew
wire.

Repalr or ranew
wire.

Rehew.

Repair or renew
wire,

» 20~28Y NO | switch left is broken or poorly
connected.
2) When solenoid “b” is inoperative
Possible cause Remedy
z YES Solenold "b” failure. Renew,
s correct resistance
YES | of grounding
harnass for solenoid
s 10 '? .
1 b” measured? Grounding harmness of solenoid Repair or renew
» Lower than 10 NO is broken or poorly connected. | wire.
is stated voltage « Disconnect harmess.
present at solenoid | | * Starter switch: OFF. Wire harness of color L
*b* IN terminal thaf connecting amplitude selector .
carvies wire LW? YES switch ter?ninaip2 1o solenoid | epall Or renew
3 “h" terminal is broken or poorly wire.
* 2{:-)'"'28\] Is staled Voltage conhected.
. Vll?ratxon seiector present at
switch control. amplitude selector ) ‘
NO | switch terminal 2 4 YES | Amplitude selector switch Renew
that carries wire L? 5 stated voltage failure :
+ D028V present at
* Vibration selector ;ﬂﬂﬁuﬁnﬁgﬁm Wire harness of color G
switch conirol, AR connecting amplitude selector ;
that carries wire G7 switch ter?ninalpi to F-R lever Repair or renew
< 20~28Y NO | switch feft is broken or poorly | ™'
connhected.
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e) Vibratory wheel fails be switched ,
4When both solenoid “a” and “b” fail to be operated, both “front and rear wheels” vibrate.
1) When solenoid “a” is inoperative

2 YES

Is correct resistance

YES|of grounding
1 harness for solenold

Is stated voliage

“a" measured?

Possible cause

Remedy

Solenoid "a” fallure.

Grounding harness of solencid

Renew.

Repair or renew

present at solenoid + Lower than 102 NO is broken or pootly connected. | wire.
“g” IN terminal that » Disconnect hamess.
carries wire GR? + Starter switch: OFF. Wire harness of color GR
connecting vibratory wheel ;
- 20-28V YES selector switch terminal 6 to Repalr or renew

+ Vibration seleclor
switch control.

Is stated voltage
present at vibratory
wheel selector switch

NO

4 YES

terminal 6 that
carrigs wire GR?
» 20~28Y

+ Vibratory wheel
selector switch

s stated vollage
present at vibratory
wheel selector switch
MNO | terminal 4 that
carries wire GR?

solenoid *a” IN terminal is
broken of poorly connected,

Vibratory selector switch
failure.

wire,

Renew.

ontrol. To “A" on this page.
coniro * See NOTE 3. NO ped
Wire harness of color GY
YES connecling vibratory wheel Repair or renaw
5 selector switch terminals 1o [ wire.
Is stated voltage 4 is broken or poorly connected.
A present at vibratory
glpgg{l}:ﬂegg{ switch 6 YES | Vibratory selector switch Renaw
carfies wire GY? Is stated voltage failure. ‘
* Ses NOTE 3. present at vibratory
:';':;?rl\gfg‘%g{ switch Wire harness of color WR
NO| carries wire WR? gg{gﬁg?gai‘{lc%r?é?r%:g?%etlo Repair of renew
« 20~28V NO wire.

2} When solenoid “b" is inoperative

fuse 6 is broken or poorly
connected.

Possible cause Remedy
2
YES Solenoid “b" faflure. Renew.
Is correct resistance
YES | of grounding
harness for solenoid
1 b measured? _ Grounding harmess of solenoid | Ropair or renew
Is stated voliage . Lower than 10 NO is broken or poorly connected. | wire.
present at solenoid | | * Disconnect harness.
*b" IN terminal that [ | * Starter switch: OFF. Wire harness of color GW
carries wire GW? 3 YES connecting ylbra!ory_wheel Repair of renew
selector switch terminal 510 | wire
- 2028V Is stated vollage solenoid "b” IN terminal Is :
+ Vibration selector present at vibratory broken or pootly connected.
awitch control. wheal selector switch
NO| terminat 5 that
carries wire GW? To fault finding 4.
* See NOTE 1. NO
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Electric wiring diagram for E-09

Vibration indicator lam
' " Diode unit *S%VG%1H-SW651% d
L ut witching amplitude
asafol wy__t([0) Vi N *S\QJG_&Eng:h P o
; ; - witching horizonta
Interlockfvibrator switch ! L+F | o hor n%al el
i LW
Manual/auto selector switch L Pump solenoid valve
L B
Amplitude selector —1
9 a swi c]h }:::;C
FIR LIS— 21 o F G - Loy Sh =
(R) {L) 9%2
= WB S 1 LW SOL |y
LgR | LaR[ e 7o com | G 3\‘35 ] 5 [(Hi)

15A16] wh COM o W G 4
o~ o9 NO NG . R B

1 =
15 Wi GW_rsar
GY a5 GW 0
4 6 GR 4 Vibratory wheel

- switching valve

Vibratory wheel
selectoryswitch GR Sg)L

SWe514008
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E-10 High/low speed fails to be switched

*First, ensure that the fuse is not damaged.

*Measure the voltage with the starter switch ON.

Possible cause Remedy
2 YES Speed change solenoid valve | « See HO3
is faulty or grounding harness | - Repair or
YES | Is correct resistance is broken or poorly connected. | renew wire.
_; of speed change
solenoid
1 measured?
Is stated voltags T Approx. 570 Speed change solenoid failure.} Renew,
present at speed « Disconnect harness
?grm?\glsigﬁng?r:; | from solenaid. Wire harness of color O
wire 07 YES connecting speed change Repair or renew

» 20~28Y
+ Speed changs
switch: At hare mark.

3

Is stated voltage
present at speed

NO

change switch
terminal 2 that

4 YES

15 stated voltage

carrigs wire 07

» 2028V
* Speed change

switch: At hare mark.

present at speed
change switch
terminal 1 that
carries wire WL?

- 20~28Y

Electric wiring diagram for mode E-10

NO

High/low speed selector switch

—r

.

switch terminal 2 1o speed
change solenoid is broken or
poorly connhected.

Speed change switch failure.

Wire harness of color WL
connecting fuse to speed
change switch terminal 1 is
broken or poorly connected.

Speed change solenoid

wire.

Renew.

Repair or renew
wire.

SW6514009
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E-11 Parking brake not released

Y First, ensure that the fuse is not burnt out.
*Measure the voltage with the starter switch ON.
*Set the parking brake to DISENGAGE and keep the foot brake pedai hot depressed.

Possible cause Remedy
2 YES Brake release solenoid vaive
is solenoid faulty {see H-08).
YES resistance as
specified and is
solenoid insulated 3
dy? .
from body YES Brake release solenoid faully, | Renew.
«Abowt 27 Q Is resistance of
» Disconnect wire brake release ]
i from solenoid. solenoid earth

Is stated voltage

NO wiras as stated?

Prake release solenoid earth
wire not connacted or

present at brake « Lower than 1 O ;
release solenoid M . Disconnect wire NO incorrectly connectad.
terrr]inal t_hat from solenoid.
carties wire WB? Wire harness of color BrB
. 20~28Y YES connecting parking brake
4 switch terminal 3 to solenoid
5 Stated vollage is broken or poorly connecied.
present at parking
— brake switch 5 YES
NO tct-:;lrmgnsatu?r;hgtm :;3 Statﬁtd \troltaﬁle Parking hrake switch failure,
resent at parking
» 20~28Y brake swiich
terminal 1 that
i ire GW?
NO.Z%TES\;V e NO To “A” on this page.
Wire harness of color GW
YES connecting pedal brake switch
OUT terminal to foot brake
6 swilch IN is broken ot poorly
Is stated voltage connected.
present at pedal
A—brake switch OUT 7 YES
E:i:m:ar}aaxlm?rtehg‘\/\ﬁ I5 statod vollage Pedal brake switch failure.
- present al pedal
* 20~28V brake switch IN H Wi
terminal that ire hayness of color WB .
NO carries wire RG? conhecting pedal brake switch
- IN terminal to fuse is broken or
» 20~28Y NO | poorly connected
{including fuse [E]).
Flectric wiring diagram for E-11
Fuse box Brake indicator lamp
JoAlell  wy @ YL
15A 60 ws S
O~
aw_ 1 3 BB BB B
vi 4 | 8 -
T g [ soL|

4-2p4

switch

I
Parking bra@

Brake valve
BB
o O
S0L

Seivo bypass valve

Repair or 1enew
wire.

Repair or renew
wire,

Renew.

Repalr or renew
wire,

Renew.

Repair or renew
wire,

SWe514010
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E-12 Sprinkler is inoperative
* First, ensure that the fuse is not damaged.
*Measure the voltage with the starter switch ON.

a) Both modes CONTINUOUS and TIMER are inoperative.

i YES

Possible cause Remedy

CONT/TIMER sprinkle mode

s stated voltage fed to
CONT/TIMER sprinkle
mods selector switch [
terminal 4 that cardes

solacior switch faulty. Renew.

Wire hamess of color Y
connecting fuse 2 1o sprinkler

wire LR? continuousftimer seleclor switch | Fepair or renew
» 20~28Y NO terminal 4 is broken or poorly | """
connected.
Electric wiring diagram for E-12
LB e
LR ‘ 3[W OO0 } Sprinkler relay (F) Sprinkler pump
. ! F
2y 4’ al2 ! LB:)S—\BC LWSWR 4 A (F)
1s 1 Fuse 1
- _ LY 2| B =
|Sprinkler timer—— !
—
LY -
= LY
g
JsAl2llLB 13\C
Fuse LR .
LB 43\‘:5 Sprinkler relay (R) Sprinkler pump

CONT/TIMER sprinkle mode
selector switch

1B[3 8] LRJ%A w . \ (1)
Fuse

Ly [ /B 2] B -

@]

= Sprinkler indicator lamp

=t

SW6514011
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b) Mode CONT is inoperative. (Whenever mode CONTINUQUS is inoperative, mode TIMER also .
does not work.)

*If inoperative with indicator lamp illuminating, start with step 5 below:
*Letters enclosed in brackets indicate the wires color codes on the rear side.

YES

2 YES

Possible cause

Remedy

Is resistance of
sprinkler pump (on

Sprinkler pump faulty,

Renew.

inoperative side)
ified? Sprinkier pump earth wire not ;
1 as specifio P pump ezl Repair or renew
Is specified voltage | | . |, than 10 N connected or incorrectly wirg.
present at sprinkler | | . D?S“é%;n:; wire O connected.
pump (inoperative [ from pump. Wire LW, WR(LW,W) from
?\:icig}\}\!'?t((‘;\?)rr'ges YES spr inklerlreiay terminal 5 to Repair or renew
0BV - 3 sprlinkler pltllmp not C(:ngected wirg
el or incorrectly connecte '
*See NOTE t. Is specified voltilge (including fuse).
present at sprinkler
| relay (on inoparative 4 YES
. sidle) terminal 3 that A i
NOTE 1: NO (:'arri)es wire LW(LR)? Is specified votlaga To"A” on this page.
- Set sprinkle mode  5g_oay ' present at sprinkler
selector swilcht0  *gee NOTE 1 reiay {on inoperative .
CONTINUQUS. ' sids} terminal 3 that Wire harness of color LB(LE)
+ Put sprinkle switch (| carries wire LB(LB)? connecting fuse 2 to sprinkler | Repair or renew
in SPRINKLE. - 20~28Y NO | refay terminal 4 is brokenor | wire.
*See NOTE 1. poarly connected.
& YES .
YES s Tesistance of Sprinkler relay faulty. Renew.
sprinkler relay (on
— inoperative side)
earth wire as : :
5 | |specte Sprinkler clay eaih e 0| paior rn
Eoqilege || Lowerthan 1 O
+ Disconnect wire
8, — relay (on inoperalive from relay. Wire harmness of color LY{LY)
side) terminal 1 that connecting sprinkler
caries wire LY(LY)? 7 YES continuous/timer selector Repalir or renew
+ 20~28V Is specified vollage swilch tarminal 2 to sprinkler | wire.
*Sae NOTE 1. present at CONT/TIMER switch terminal 4 is broken ot
‘ L sprinkle mode selsclor pootly connected,
switch terminal 2 that
carries wire LY? CONT/TIMER sprinkle mode Renew
+ 20~28V selector switch faulty. ’
» Set CONT/TIMER

4-228
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c) Timer control operation is impossible (continuous operation works normally)
*Sprinkler continuous/timer selector switch is to be diagnosed on timer side:

1

Ts stated voltage
present at sprinkler
timer terminal 4
that carries wire
LY?

- 20~28V

YES -

Possible cause

Remedy

2

YES

3 YES

Is stated vollage

present at sprinkler

timer terminal 3

that carries wire
[LB?

Is stated voltage . D0~28Y NO
present at sprinkler
timer terminal 1 =
that carries wire
LR? 4 YES
« 20~28Y Is stated voliage
present ai
continuousftimer
NO| selactor switeh terminal
5 that carries wire LY? || -
+ 20~28Y NO
5 YES
Is stated voltage
present at
A= continuousflimer
selector switch terminal
4 that carries wirg LB?
+ 20~28Y NO

Wire harness of color LY
connecling sprinkler timer
terminal 4 1o sprinkler relay
terminal 1 is broken or poorly
connected,

Sprinkler timer faulty,

Wire harmess of color ILB
connacting sprinkler timer
terminal 3 to fuse 2 Is broken
or poorly connected.

Wire harness of color LB
connecting continuous/timer
selector switch terminal 5 to
sprinkler timer terminal 1 is
breken or poorly connected,

To "A" on this page.

Continuous/timer selector
swiich failure,

Sprinkler switch failure.

Wire harness of color LB
connecting continuousfimer
selector switch terminal 4 to
fuse 2 is hroken or poorly
connected.

Repair or renew
wire,

Renew.

Repair or renew
wire,

Repair or renew
wire,

Renew.

Repair ot renew
wire.
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E-13 Fuel gauge reads wrongd

*Other gauges and lamps are normal.
*Measure the voltage with the starter switch ON.

Y

i

YES

3 YES

Is resistance of fuel
unit as shown in
table 27

ES

Does fuel gauge
indicate as table 17

*Measure with related NO
parts disconnected
from fue! unit.

Fuel unit is faulty.

Fuel gauge faully.

Possible cause Remedy

. o « Repalr or
Fusl unit earth wire incorrectly | renew wire.
connecled or fuel unit * Repair fuel unit
malfunctions. mounting of

renew fuel unit.

Renhew.

Renew,

Is specified voltage
fed 1o fuel unit | NO
terminal that
carries wire YB?
Wire YB from fuel gauge to fuel ¥
" 1~EV 4 YES unit not connected or incorrectly Eﬁ_galr or renew
« Disconnect wire 15 specified voltage connected. :
from fuel unit. | | fed to fuel gauge
terminal T that
NO' carries wirer YB?
. 1BV NO Fuel gauge faulty. Renew,
» Disconnect wire
from fuel unit.
Table 1 Table 2
Fuel unit wire L Gauge reading Fuel unit fioat Resistance (Q)
Disconnected Empty Ful 10~17.5
Gew
Grounded Full Empty 82.5~90
Electric wiring diagram for mode E-13
Fuel gauge
Fuse
15A WY
OO
150Q
WY
Fuel unit g _
YB YB T
3Wes14012

4-228
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E-14 Water temperature gauge reads wrong

% Other gauges and lamps operate correctly.
J*Measure the voltage with the starter switch ON.

Possible cause Remedy
) ) - Repair or
3 YES Thermo unit earth wire renew wire.
incorrectly connected or + Repair mounting
YES || resistancs of thermo unit faulty. or renew thermo
thermo unit as s unit.
2 ! |shown in table 27
YES | Does water . i Renew.
" |temperature gauge | | *Measure unitwith  NO Thermo unit faulty. enew
indicate as shown other parts removed.
; in table 17
- _ Water temperalure gauge R
s stated voltage NO faulty. enew.
present at thermo
unit terminal that
carries wire YW? Wire YW from water temperaiure
4 YES gauge to thermo unit not Repair or renew
- 2~10V . Is siated voltage connected or incorrectly wire.
* Disconnect wire | present al water connected.
from thermo unit. temperature gauge
NO | terminal T that
carries wire YW? Water temperature gauge Renew
. 210V NO faulty. '
» Disconnect wires
from thermo unit.
Table 1 Table 2
Thermo unit termi- . Thermo unit P
. Gauge reading Resistance (Q)
nal wire Sb temperature
Disconnected Lowest 50°C 150~1568
Grounded Highest 100°C About 27.4
Electric wiring diagram for mode E-14
Temperaiure gauge
Fuse
18A [8] wy
1500
WY
. B
Thermo unit —
5 }3 YV YW -
SwWe514013
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E-15 Tachometer reads wrong

*Other gauges and lamps operate correctly.
% Measure the voltage with the starter switch ON.

YES

YES| s fault ractified if
tachometer unit is
refitted?

ls correct resistance
measured in harness of
color YB connecling

NO | tachomeler sensor to
tachometer?

Is resistance of
tachometer sensor

Possible cause

Ty

as spedified?

+ |ower than 10} NO
» Disconnect wire
- Apprax. 500 to 10000 from pump.
» Disconnect hamess
from tachometer
SEnsor. NO
4 YES

\s specified voltage
fed to tachometer
terminal (+) that

carries wive WY?

Electric wiring diagram for mode E-15

Fuse
15A 18] wy

I

Tachometer sensor

4-230

NO

-

.

I —————

Remedy

Mounting of tachometer

sensor is Wrong. Refit correctly.

To "A” on this page.

Wire YB from tachometer
sensor to tachometer not
connected or incorrectly
connected.

Repair or renew
wire.

Tachometer unit faully. Renew.
Tachometer malfunctions. AF
. I Renew
Feed wire inside combination | oo hinatio
meter is faulty. ormbination
meter.

Tachometer

SWB514014




Troubleshooting for Electric System

E-16 Charge lamp, engine oil pressure warning lamp, hydraulic oil filter
warning lamp and parking brake indicator lamp-fall to be lit with
starter switch turned ON

% These lamps illuminate only when the starter switch is turned to the ON position (for bulb
failure check) and unusual conditions have occurred in the relevant systems.
*Measure the voltage with the starter switch ON.

Electric wiring diagram for mode E-16

Combination meter

BrR Charge

- Starter switch Lamp check relay
m
R Lg R
battery 0 1 5 4 Engine oil pressure
BrR L
:)_..._
I 5

Hydraulic oil filter

Alternator

L
@ g _ Parking brake

Battery relay  F.p F1us€;'-\e
From battery——}——:)—oTo%c w89, W El WY

—--—= Tg starter

SW6514015

4-231




Troublieshooting for Electric System

_ Some lamps do not
come on.

Are any lamps of
all lamps that are
inoperative?

4-232

| Alliamps do not
lluminate.

is stated voltage
fad to check relay
ferminal 2 that
carries wire R?

» 20~28Y

YES
Is stated voltage
YES fed to monitor
—| display terminal H
that carries wire
RB?
+ 20~28Y
3
YES|Is resistance of wire Lg
from check relay L
terminal 1 to alternator NO
terminat L as specified?
» Lower than 1 Q2
+ Disconnect each
end of wire WR.
NO
9 YES
Is stated voltage
fed to starter
switch terminal
ACC that carries
wire R?
. 20~28Y NO

r

NO




Troubleshooting for Electric System

Possible cause

Remedy

YES B from monitor
— display to check H
relay terminal 5 as
5 | [specified?

6 YES

Is resistance of wire

+ Lower than 10 NO

Does check relay + Disconnect each
— give a working | end of wire,
wound (a click)?
7 YES
+ Starter switch ON. ,
Is resistance of
L check relay earth 4
NO wire as specified?
« Lower than 1Q NO

» Disconnect wires
from relay.

8 YES

—| Does starter run?

« Turn starter switch  NO

to START.

Lamp bulk damaged.

Monitor display faulty.

Wire BrR from check relay
terminal 3 to monitor display
not connected or incorrectly
connected.

Check relay faulty.

Checls relay earth wire not
connected or incorrectly
connected.

Wire RB from fuse to monitor
display not connected or
incorrectly connected.

Fuse is burnt out.

Wire Lg from check relay
terminal 1 to alternator terminal
L not connected or incorrectly
connected,

Wire R from starter switch
terminal ACC to check relay
terminal 2 not connected or
incorrectly connecled.

Starter switch faulty (between
terminals A and ACC).

Renew.

Renew manitor
display.

Repair or renew
wire.

Renew.

Repair or renew
wire.

Repair or renew
wire,

Renew.

Repair or renew
wire,

Repair or renaw
wire,

Renew,

4-233
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Fault Finding for Hydraulic and Mechanical Systems

6. Fault Finding for Hydraulic and Mechanical Systems
(Mode H) ' '

H-01 Not propetled sss+sseene Y NPT serrransanes crseransenans crenensrenns veensd 4004
H-02 Speed not gained or low traction ==+ vesrasesarann vernnsasseae cearsrsenan wverrannned 405
H-03 Vehicle speed (high/low) cannot be switched +esseses2e sesarsreees sesesasereres +4-406
H-04 Vibrator does not work ssses=sss=+ siesesnsnse crersansnssens ternsesssrane corrsarense vosnsnnd 407
H-05 Weak vibration forcg ++++++==* cerreraseres vorasaranees eanserssenen coremmrssnas creseraeses 4-408
H-06 Steering not performed ssessssseees Ceaersereraans cressesarane veassasstenns cersrersaases «4-408
H-07 Heavy or slow steering «+++*+* vorrennanee vorarenainas crsnsneressens ceoracssaes cevrennsd-409
H-08 Parking brake not released ss»e=++>> crerrasiens NTTTPTTIITIeTY therassenses cesarsearens 4-409

4-401




Fault Finding for Hydraulic and Mechanical Systems

Trouble modes for hydraulic and mechanic systems and sources of trouble

Propuisicn
Trouble mode Not propelied Speed not gained or low | vghicle
traction speed
: . ither ighflow)
Source-of-trouble unit . .| 8) Forward | b) Either {hig
rce-of-tro units a) rFor:.z;d and |b) E;t?:\:é;)sr;mald and forward or { cannot be
ev reverse reverse | switched
Pump unit @ e
| Control valve @ @ ® @
Prn;at;l}s;on Servo piston @ @ @ @
High-pressure rafist vaive L]
Charge relief valve -]
Motor unit O o
Reduction gear ©
~ |Frontdrive{ Negative brake
Propuilsion Vehicle speed swilching ®
valve or switching piston
Motor unit © o
Reduction gear ©
Rear drive | Negative brake
Vehicle spesd switching @
valve or switching piston
Vehicle speed switching solenoid valve @
Brake release solenoid vaive
Pump unit
Vibration selector solenoid
Pump valve (1)
High-pressure relief valve
. Vibratory wheel switching valve
Vibrator \iipration selector solenoid valve
Motor unit
Front :
Vibrator
Motor unit
Rear -
Vibrator
Steering/charge pump @
. Steering valve (Orbitrol)
Steering - -
Steering cylinder
Steering mechanism
Couplin
Others ping - ®
F-R lever linkage @ @ @ @
Engine @
Diagnosis code H-01a H-0ib H-02a H-02b H-03

4-402




Fault Finding for Hydraulic and Mechanical Systems

Vibrator
. Steering
Inoperative Brake not
: . Low intensity released
Amplitude of both | Either one of front
“High" and "Low" | of rear whesl Not performed | Heavy or slow
@
®
[ ]
@ ®
®
®
@
-
® ®
L
© ]
@
© @
o @
® L
® o
e
H-03a H-03b H-04 H-05 H-06 H-07

4-403




Fault Finding for Hydraulic and Mechanical Systems

H-01 Not propelled

a) Not propelled in both directions.

3 YES

Pogsible cause

Remedy

YES .
Is charge relief set-
D ting correct?
YES | pges frontfrear
— control lever shit  H S?e table of NO
1 SmOOthiy? reference.
Does vibrator work
correctly? NO
NO
YES
15}
Is it corrected by
overhaul and/or
cleaning cut-off 6 YES
7
4 valve Does oil flow out if
hose is disconnec-
. ted at propulsion 7]
Does spoal in con- NO - b
A trol valve move | | metor inlet port?
?
smoothly’ + Slowly operate F-R NO
lever with hose
disconnected.
7 YES
= Is steering control- | |
led correctly?
NO

4-404

To "A" on this page.

To "B" on this page.

Linkage of front/rear control
lever fauity,

Coupling faulty.

Cut-off valve faulty.

Propulsion motor or reduction
gear faulty.

Propulsion pump faulty.

Control valve faulty.

Charge relief valve faulty.

Gear pump faulty.

Adjust or renew,

Repair or rensw.

Renew.

Repair or renew.

Repair or renew.,

Renew.

Renow.

Renew.




Fault Finding for Hydraulic and Mechanical Systems .

b) Machine travels in one direction only, either forward or in reverse.

YES

Possible cause

Remedy

2

1s failed side
changed when high-
— pressure relief valves
are reversed be-

3 YES

High-pressure refief valve faulty.

i tween front and rear?

Does spool in con-
trol valve move
NO smaothly?

Does F-R lever
move correctly?

Servo piston faulty.

NO

Control valve malfunctions.

F-R lever linkage incorrectly

NO

H-02 Speed not gained or low traction

adjusted.

a) Speed not gained in both travel directions; forward and reverse.

3 YES

Clean of rengw.

Renew
propulsion pump.

Repair of renew.

Adjust.

Possible cause

Remedy

YES|Is it corrected by
overhaul and/or
cleaning cut-off

2
valve?

YES Does spool in con-
— trol valve move
1 smoothly?

Cut-off valve faulty,

To "A" on this page.

Does F-R lever
move correctly?

NO

Control valve faulty.

F-R lever linkage incorrectly

NO

4 YES

adjusted.

Propulsion pump perfor-

Is engine speed
YES | notmal when oper-
4 [ |ated under full
load?

mance lowered.

NO

Is feak of traveling
motor normal?

A

Engine perfermance lowered.

Traveling motor performance

NO

lowered.

Repair or renaw,

Repair ar rengw.

Adjust.

Renew pump.

Recondition or
repair.

Repair or renew.

4-405




Fault Finding for Hydraulic and Mechanical Systems

b) Speed not gained in either forward or reverse direction.

Does F-R lever

move correctly?

Is failed side
YES! changed when high-
r| pressure relief valves

are reversed be-

tween front and rear?

YES

3 YES

Does spool in con-

trol vaive move

NO smoothly?

» Sea table of
reference.

NO

NO

Possible cause Remedy
High-pressure relief valve
faulty. Renew.
Renew

Servo piston malfunclions.

Control vaive malfunctions.

F-R lever linkage incorrectly
adjusted.

H-03 Vehicle speed (high/low) cannot be switched

YES

propulsion pump.

Repair or renew.

Adjust.

Possible cause

Remedy

Is pressure in
high/low speed
switching circuit
corract?

- See table of
reference.

4-406

NO

High/low speed switching
valve on motor side is wrong.

Highflow speed switching
solenoid valve is wrong.

Replace motor.

Repair or renew.




Fault Finding for Hydraulic and Mechanical Systems

H-04 Vibrator does not work
*Diagnose electric systems first then use procedures as listed bellow.

a) Both “H” and ”Lo” in amplitude are inoperative
*SW651ND: Switching horizontal and normal vibration

YES

1

ls vehicle traveling | |
normal? '

YES

2

Is it corrected by
overhaul and/or
cleaning cut-off

valve?

3 YES

Possible cause

Remedy

Is it corrected by
overhaul and/or
cleaning solenoid
valve for switching
amplitude?

- SWB51ND: NO
Switching horizontal

and normai vibration

NO

NO

b) Either ohe of front or rear wheel is inoperative

YES

1

Is it corrected by
overhaul and/or
cleaning solenoid
valve for switching
vibratory wheels?

NO

2

Is it carrected by
overhaul and/or
cleaning valve for
switching vibratory
whesls?

NO

YES

3 YES

Does maotor gener-
ate loaded sound
or rofating sound?

I

NO

Solencid valve for switching
armplitude is wrong.

Vibrator drive pumyp faully.

Cut-off valve faulty.

Coupling or fravelivibration
pump is wrong.

Solenoid valve for switching
vibratory wheels faulty.

Valve tor switching vibratory
wheels faulty.

Vibrator faulty.

Vibrator motor fauity.

Repair or renew,

Repair or renew.

Renew.

Repair or renew.

Repair of renew.

Repair or renaw.

Repair or renew.

Repair or rensw.

4-407




=ault Finding for Hydraulic and Mechanical Systems

H-05 Weak vibratory force

% Vibratory force is weak in either
*gW651ND: Switching horizontal and normal vibration

3 YES

Does vehicle fravel

—Both i1 "Hi” or in "L.o” normally?

NO

3 YES

Does problem lie in

Is it corrected by
overhaul and/or
cleaning cut-off
valve?

either "Hi” or "Lo"
amplitude or both?

NO

"Lo”

H-06 Steering not performed

2 YES

Is hydraulic pres-
sure as stated with
hose blocked on
steering cylinder
side?

+ Sea tabie of
reference.

YES

Is charge relief
pressure for pio-
pulsicn pump as
specified?

NO

+ See table of
reference.

NO

4-408

| Either one of "Hi" or .

“Hi” or ”Lo” in amplitude.

Possible cause

. e ———

Ta “A" on this page.

Low pressure in
propulsionfvibration pump
charge circuit.

Cut-off valve faully.

Vibrator drive pumb
performance lowered.

High-pressure relief valve
fauily.

-
Possible cause

e

Steering cylinder or steering
mechanism faulty.

Steering vaive (Orhitrol) relief
valve setling is low.

Steering/charge pump perfor-
mance loweted.

e

Remedy

Repair of renew,

Renaw.

Repair or renew.

Renew.

Remedy

Repair or renew.

Renew steering
valva.

Renew pump.




Fault Finding for Hydraulic and Mechanical Sysiems

H-07 Heavy or slow steéring

YES

Is charge relief
pressuse in propul-
slon_pmp as sta-
ted?

YES

Possible cause

Remedy

2

I hydraulic pres-
sure as specified

with hose blocked
on steering cylinder

» See table of
reference.

3 YES

side?
: See table of Is leal in steering
reference. cytinder normal?
NO
*See NOTE 1. NO
NO
*NOTE 1: Fully extend the steering piston rod, disconnect hose from
piston rod side. Exert pressure from cylinder head side.
=

Disconnect hose here, >

H-08 Parking brake not released

*Diagnose electric systems first then use procedures stated as below.

Is brake release
circuit pressure as
specified?

1 YES

Steering mechanism
malfunctions.

Steering vaive {Orbitrol) set-
ting lowered or foreign matter
is present.

Steering cylinder faulty.

Sieering/charge pump perfor-
mance lowered.

Repair.

Renew steering
valve,

Repair of renew.

Renew pump,

< Exert pressure from here.

Oil can leak if seal is faulty,

L)

: See table of
reference.

NO

Possible cause

Remedy

Propulsion motor brake piston
seal faulty.

Brake release solenoid valve
faully,

Renew motor.

Repair of renew.

4-4098
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