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FOREWORD

This service manual is a guide for servicing Cat® Lift Trucks. For your convenience the

instructions are grouped by systems as aready reference.

Long productive life of your lift t-ucki-+ depends on regular and proper servicing. Servicing
consistent with what you will learn by reading this service manual. Read the respective sections
of this manual carefully and familiarize yourself with al of the components before attempting
to start a test, repair or rebuild job.

The descriptions, illustrations and specifications contained in this manual are lin trucks with
serial numbers in effect at the time of printing. Cat Lift Trucks reserves the right to change

specifications or design without notice and without incurring obligation.

The trucks listed in this manual are powered by K2I-125 gasoline engines or S4S diesel
engines. For the engine servicing, please refer to the applicable engine service manual.

Safety Related Signs

The following safety related signs are used in this service
manual to emphasize important and critical instructions:

| ALWARNING

I:_ é CALFTION |

(NOTE)

Indicaie a pueseszally hazar -
siluation which, i v-iler, could
result in death or serious injury.

Indicate a potentially hazardous
situation which, if not avoided, may
result in minor or moderate injury, or
J.znaae to your machine.

Indicates a condition that can cause
damage to, or shorten service life of,
the machine.
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SAFETY
T
R -_[ﬁwﬂﬁﬁlﬁf_-_____.ﬁ .
The proper ungd safee luhrication and
maintenance for these |lift trucks,

recommended by Cat Lift Trucks, are outlined
in the CPEAATION & MAINTEMAMNEE MANUAL.
Improper performance of lubrication or
maintenance procedures is dangerous and
could result in injury or death. Read and
understand the OPERATION & MAINTENANCE
MANUAL before performing any lubrication or
maintenance on these trucks.

-

The serviceman or mechanic may be unfamiliar with
many of the systems on this truck. This makes it
important to use caution when performing service
work. A knowledge of the system and/or components
is important before the removal or disassembly of any
component.

Because of the size of some of the truck components,
the serviceman or mechanic should check the weights
noted in this Manual. Use proper lifting procedures
when removing any components.

Following is a list of basic precautions that should
always be observed.

1. Read and understand all warning plates and decals
on the truck before operating, lubricating or
repairing the product.

2. Always wear protective glasses and protective
shoes when working around trucks. In particular,
wear protective glasses when pounding on any part
of the truck or its attachments with a hammer or
sledge. Use welders gloves, snid vzl apron
and other protective clothing appropriate to the
welding job being performed. Do not wear loose-
fitting or torn clothing. Remove all rings from
fingers when working on machinery.

3. Do not work on any truck that is supported only by
lift jacks or a hoist. Always use blocks or jack
stands to support the truck before performing any
disassembly.

 AAWARNING]| N

Cn net operate thege trochs vnless you Nawe
read and understood the instructions in the
OPERATION & MAINTENANCE MANUAL.
Impropere truck oprratinn is dangerous and

could result in injury or death.

-

Lower the forks or other implements to the ground
before performing any work on the truck. If this
cannot be done, make sure the forks or other
implements are blocked correctly to prevent them
from dropping unexpectedly.

Use steps and grab handles (if applicable) when
mounting or dismounting a truck. Clean any mud
or debris from steps, walkways or work platforms
before using. Always face truck when using steps,
ladders and walkways. When it is not possible to
use the designed access system, provide ladders,
scaffolds, or work platforms to perform safe repair
operations.

To avoid back injury, use a hoist when lifting
components which weigh 23 kg (50 Ib.) or more.
Make sure all chains, hooks, slings, etc., are in
good condition and are of the correct capacity. Be
sure hooks are positioned correctly. Lifting eyes
are not to be side loaded during alifting operation.

To avoid burns, be alert for hot parts on trucks
which have just been stopped and hot fluids in
lines, tubes and compartments.

Be careful when removing cover plates. Gradually
back off the last two bolts or nuts located at
opposite ends of the cover or device and pry cover
loose to relieve any spring or other pressure, before
removing the last two bolts or nuts completely.

Be careful when sviziwinie filler caps, breathers and
plugs on the truck. Hold arag over the cap or plug
to prevent being sprayed or splashed by liquids
under pressure. The danger is even greater if the
truck has just been stopped because fluids can be
hot.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Always use tools that are in good condition and be
sure you understand how to use them before
performing any service work.

Reinstall all fasteners with same part number. Do
not use alesser quality fastener if replacements are
necessary.

If possible, make all repairs with the truck parked
on alevel, hard surface. Block truck so it does not
roll while working on or under truck.

Disconnect battery and discharge any capacitors
(electric trucks) before starting to work on truck.
Hang "Do not Operate” tag in the Operator's
Compartment.

Repairs, which require welding, should be
performed only with the benefit of the appropriate
reference information and by personnel adequately
trained and knowledgeable in welding procedures.
Determine type of metal being welded and select
correct welding procedure and electrodes, rods or
wire to provide a weld metal strength equivalent at
least to that of parent metal.

Do not damage wiring during removal operations.
Reinstall the wiring so it is not damaged nor will it
be damaged in operation by contacting sharp
corners, or by rubbing against some object or hot
surface. Place wiring away form oil pipe.

Be sure al protective devices including guards and
shields are properly installed and functioning
correctly before starting a repair. If a guard or
shield must be removed to perform the repair work,
use extra caution.

Always support the mast and carriage to keep
carriage or attachments raised when maintenance
or repair work is performed, which requires the
mast in the raised position.

Loose or damaged fuel, lubricant and hydraulic
lines, tubes and hoses can cause fires. Do not bend
or strike high pressure lines or install ones which
have been bent or damaged. Inspect lines, tubes
and hoses carefully. Do not check for leaks with
your hands. Pin hole (very small) leaks can result
in a high velocity oil stream that will be invisible
close to the hose. This oil can penetrate the skin
and cause personal injury. Use cardboard or paper
to locate pin hole leaks.

19.

20.

21.

Tighten connections to the correct torque. Make
sure that all heat shields, clamps and guards are
installed correctly to avoid excessive heat,
vibration or rubbing against other parts during
operation. Shields that protect against oil spray
onto hot exhaust components in event of a line,
tube or seal failure, must be installed correctly.

Relieve all pressure in air, oil or water systems
before any lines, fittings or related items are
disconnected or removed. Always make sure all
raised components are blocked correctly and be
aert for possible pressure when disconnecting any
device from asystem that utilizes pressure.

Do not operate a truck if any rotating part is
damaged or contacts any other part during
operation. Any high speed rotating component that
has been damaged or altered should be checked for
balance before reusing.
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HOW TO USE THIS MANUAL
(Removal, Installation, Assembly and Disassembly)

Disassembly diagram (example)

Froes: orey ane descri

Diiziageman lling segque ce -~ %

bed in the text.

AOEEDG ;

Sequance

1 Cover, Bolt, Washer (part name)
2 Snap ring ....cceeeeeenns (part name)

v

Suggestion for disassembling

1. Output shaft, Removing

Remove output shaft using a special tool.

Service Data

0.11 t0 0.28 mm

AEEFTEE s

i 05mm(0.020in) |

Gear Backlash

|——-
L} -

-

A: Standard Vaue
B: Repair or Service Limit'
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Symbols or abbreviation

opP Option

R1/4 Taper pipe thread (external) 1/4 inch (formerly PT1/4)
Rc1/8  Taper pipe thread (internal) 118 inch (formerly PT1/8)
G1/4A  Straight pipe thread (external) 1/4 inch (formerly I'F'1 =. %1
Rpl1/8  Straight pipethread (internal) 1/8 inch (formerly PS1/8)

Units

1. Sl Unitsare used in this manual.
2. Thefollowing table shows the conversion of Sl unit and customary unit.

i " [rmy . Smar LR TCTRTT P e A [T
:.|-|!'.-.'|' . . .: "“'\. . (T[] A

I"F;.:\-.-::::ﬂ.u' . i L . Mgl aal 2
e | %o STy n
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GROUP INDEX

GROUP IMOEX

Mems

GENERAL INFORMATION

Model view, Truck models covered, Serial number locations,
Dimensions, Technical data

COOLING SYSTEM

Fan removal and installation, Fan belt inspection and adjustment

ELECTRICAL SYSTEM

Console box, Chassis electrical devices, Battery maintenance, Electrical
system schematic

COMTROLLERS

Main functions, Servicetool functions, h:j-ul uurpat monitor, Error
codes and troubleshooting

POWER TRAIN

Removal and installation

pOWERSHIFT TRANSMISSION

Torque converter, 1-speed transmission, Control valve,
Automatic 2-speed transmission

FRONT AXLE AND
REDUCTION DIFFERENTIAL

Front tires, Front axle, Reduction and differential

REAR AXLE

Rear tires, Rear axle, Toe-in, L n w11 turning radius

BRAKE SYSTEM

Master cylinder, Wheel cylinders, Wheel brakes, Brake booster

STEERING SYSTEM

Steering gear, Power cylinder, Flow divider

HYDRAULIC SYSTEM

Hydraulic tank, Gear pump, Control valve, Lift and tilt cylinders,
Flow regulator valve, Down safety valve

MAST AND FORKS

Simplex mast, Duplex mast, Triplex mast

SERVICE DATA

Maintenance standards, Periodic service chart, Periodic replacement
parts, Lubrication instructions, Special tools
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GENERAL INFORMATICN

B O ] W B e ———— -
Truck Models Covered ......... oo i s v o e e 1=
Serial NUmMber LOCAtIONS ......uvveviieiiiiiieiee et I-
DIMENSIONS ottt s re e r e e saeenas 1-
TechniCal DEIA ..o e 1-
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GENERAL INFORMATION
Model View

200ECn
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GENERAL INFORMATION

Truck Models Covered

This Service Manual contains servicing and maintenance information for the following trucks:

Truck class

Gasoline-engine models

Dual fuel gasoline-engine models

. Engine : Engine
Truck model Serial number mounted Truck model Serial number mounted
(I YA o ko I"snhip” LN P B Rl N |
ltonclass | [*i3m:) AT 2 g kil 5 3m ATE 0 T ey Kl
P ATELA 2 Kl ] wai] PR B 2o el PR k2l
1M AEE 0 2 KZA I*=nmn” : A ES T e k5
2ton class [l Y| LY Il | R BT ) . [Fanmm; Al as-mzape L
| (| AT 2T up b 2 : Iaaling P T T ] k25
I'enhiinl | AT 122 up b 22 i, Al al- e 2 -up [
3ton class eS| MTIEZEF-RAL T -np I5. 5 R R ;oA FIEE LR I T R2s
| LTI W I R e el T B A ;i NULSD SR ) R4
L PG-engine models | Diesel-engine models
Truck class 1 ) Engine ‘ I . Engine
Truck model Serial number mounted Truck model Serial number mounted
(RRINTITN Al 1R ap (S
ltonclass | I3ami Alv=-1817hop bt - -
' CoATA - A k.21 .
P40001 AT35-10121-UP | KI% i s ATES 20y B
2 ton class P50001 AT35-10121-up 1% A i e M| Y I N T ey YT s
P55001 AT36-10121 -1 k25 D Tssi AT LA o 21N
P60001 ATLA -2 -y k15 (R R I - [a) I O e
3ton class P65001 AULAL=da 2] 2] - k25 B AT RIEL g b
P70001 AT13F-60121-1p k13 P AT RN E g Ly

Note: Characters at the end of truck model should be read as follows:
C: Short body model
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GENERAL IMFCHMATIZM

Serial Number Locations

Diesel-engine Serial Number

Gasoline-engine Serial Number

Fans 2hahe

e R - A el .
i - Wt .
— : AT R |
Chassis Serial Number Chassis Serial Number Transmission Serial Number

210066
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GENERAL INFORMATION

Dimensions

Ll

Pl = - Ha |

https://www.forkliftpdfmanuals.com/



Technical Data

Unit: mm (in.)

Ref.| Model | Gasoline-engine
No. Truck [* g [*34t | BL e,
e, Dl cupine
e . ek
Item T
A | Maximum lift 3000 (118)
| B | Freelift l 115 (4.5)
| 220 i
C | Fork spread (outside) | LRI HEEAE L |=4I :k: s :I
| D | Fork length 920 (36.2)
| E | Tilt angle (forward — backward) 6° - 12°
| F | Overall length | 3180(125.2) | 3321(126.8) | 3279 (129.1)
) ) ) Singletire 1065 (41.9)
i Overal width (outside of tires) -
Dual tire 1330 (52.4) l —
H | Overdl height (to top of mast lowered) 1995 (78.5)
I | Overall height (to top of overhead guard) 2065 (81.3)
J | Overall height (mast extended) 4055 (159.6)
l Single tire 890 (35)
K | Tread (front) -
| Dual tire | 1025 (40.4) | _
L | Tread (rear) { 900 (35.4)
M | Wheelbase l 1400 (55.1)

M Erarheneerlang

T A AT T TR PRTTIT

el sl i il Ziic |

s T dlzlni

iy ] SR CRCN R R T I LY B Y

[\
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GENERAL INFORMATION

Unit: mm (in.)

SHEHM

Fzinmng

R ITHM

ERH LT

[N T

220 GHTIE S T BT

. . .
I, e

[ K [NFHHRT TR NE | . S HIN

I"aann ] ) Fe s Fem

AT A

LI e

EGIAE P AndAap sy b EIM 0o I S T PHLY I T . Sl I I A S £ {1 | I R B

(NIRRT

[ S e

L)

RS

IFIR] A

R AN

HEN ST R

| 5% 5 ) | b g
NIRRT

TF E e ' | twrny i

I ZtmE R I ThrFasdny

A e i HIEF A

: TEITNEY

| e 2

SARILE

HE I RTEN

RN NS Y]

TH4 4

IR NN

1
' I BT . IR .
i i i{

[ EEE
AT 5. i S lt e

IR L I L LRI
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COOLING SYSTEM

Specification . L2
Structure ... L . 2-
Removal and Instalation ..., 2 _
Inspection and AdJUSTMENT ..o 2 _
Fan Belt INSPECLION .couue ittt e ee e 2 _
Fan Belt TENSION ....c.ccuiiiiiiiiii oo i i i ie 1 g s e e e e e 2 -
Connecting Radiator Hoses _...............ccccoevo i et i e e rae e m e mn e 2 _
UNIt LAYOUL oo et e e cee 11 11 11 1e e erreee aee e 2 -
(@07 0] F= T 0 | PP PO 2 _
= (o [T 1 (o] @F- TSP PP PP 2 _
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COOLING SYSTEM

Specification

T Tt _ o | IRATTY I "
Type Water-cooled, forced circulation
Cooling Radiator Corrugated fin (pressure) type
stem
> Water pump Centrifugal type
Thermostat Wax Pellet Type
| ,
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CADLIMG SYSTEM

Structure

Hose layout

K21, K25
engines ) I

S48 engine 1!

Loven I1i2ze

Sl

rl'.
HES

¥ Keggsownur lank
k21 KGN
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COALIMG SYSTEM

Removal and Installation

Fan Belt Removal

Engine
[
1 a
LT I
Sequence
1 Tension pulley assembly, Bolt
2 Fan belt
Start by:
Remove the radiator cover.
Suggestions for Removal
(1) Loosen the tension pulley lock bolt by three or four _,,.au-l—;—
turns. If the bolt is loosened insufficiently, the tension M4 HCE_F--E@E‘_"" -
pulley will not be moved. T T
i y 5\ 0 I-._'\-.
1 H 1 =l .
k) J_,.alln u -:-"r = "Tension

|i”“-- o N _.-':.- P pulley

Note: Do not loosen the lock bolt to such an extent that the
bolt would be removed. I . y {:j;
i, A
- |~|:§E_:: .'IL "‘-\'\?ﬁ- l.'ll.::':
(2) Move the tension pulley fully toward the fan, then F':ll, @ | :;'
N
i oy F09313

remove the belt.

1t
ar
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COOLING SYSTEM
Installatian

To install, follow the removal sequence in reverse. Also
follow the instructions given below.

(1) Before installing the belt, turn the fan to check for
smooth rotation. Replace the bearing if it generates
abnormal sound.

(2) After installing the belt, push it to make sure that the
tension pulley moves, then tighten the pulley lock bolt
firmly.
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COALIMG SYSTEM

Inspection and Adjustment

Fan Belt Inspection
(1) Check the belt for contamination from oil, grease or l

dust. Replace the belt if required. When the Fan pulley ﬁ :
contamination is slight, clean the belt with a rag or ._._T?—___:; i ;
paper towel. Do not use gasoline, oil or any other r/ 1 Phigs |
solvent to clean the belt. @ lil'l*lz;ﬂ" |

(2) During the engine overhaul or belt tension adjustment,
check the condition of the belt. Replace the belt if it
has any damage.

Fan Belt Tension

Apply aforce of 98 N (10 kgf) [22 1bf] perpendicularly to
the belt at a point midway between the fan pulley and
tension pulley. Adjust the tension until belt deflection is
between 11 to 13 mm (0.43t00.51in.).

Rl Y BE

Connecting Radiator Hoses

When connecting the hoses to the radiator, fit their ends
fully on the fittings and secure them with clamps. Make
sure that each hose is correctly connected and over the flare
of the fitting.

Unit Layout

T e B Lhpsel399.18
LDy e vomr awEIL T . 5 -

2130

a

L]
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COOLING SYSTEM

Coolant

Fill the radiator with coolant containing antifreeze. After
starting the engine and letting it warm up during operation,
check for abnormal noises. Check the coolant level in the
reserve tank to ensure it meets specifications.

Quantity of coolant

Unit: liter (U.S.gal.)

! _m;-' Tom - Lk e 1 ton class 2 ton class 3ton class
| Engine 3.95 (1.04) _ —
| Radiator 2.2 (0.58) _ _
Reserve tank (FULL level) 0.65(0.17) 0.65(0.17) 0.65 (0.17)
Total quantity of coolant A0l R 0] e £T,7 M
(including coolant in hoses)
Qil cooler 0.094 (0.02) — -
Radiator Cap
90 + 15 kPa

Opening pressure

(0.92+ 0.15 kgf/crn?)
[13.1 2.2 psi]

Vacuum valve

0 to5kPa
(0t00.05 relein’s
[0 t00.73 psi]
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ELECTRICAL SYSTEM

Chassis Electrical Devices Wiring Outline ........cccoocovciieiiiceineneen. 3_ 1
Y I 1 Lo A1 SRS 3- 3
(@70 0 170 ST o0 ) < G G |
Major Electrical Components . ... ... .. .. . o v e v 4w e e . 3= 5

Lamp Bulb Specifications ..............c....... e e TR 3-17
Console BOX ..cccovecveeeveeeeeeeen e TR e 3-18
DISASSEMDIY ..oeeniiiieiece e 3-18
Instrument Panel .........cccocooo i i e e e e e 3-19
Battery MaintenancCe ...............c.. oo ot i o e e s 3-20
Wire Color ..o v o e e e e, 3-21

Troubleshooting. ... s i 0 e e e e 3222
Electrical Schematic Diagram
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ELECTRICAL SYSTEM

Chassis Electrical Devices Wiring Outline (No. 1)

Flair ~arns<s

| Lk 1
coatanahing

A3 asE, mon|
aornzirzliar

i &
: ., s

i Yo, T HEtRRE DT,
- e P | B e } |

M |

il
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ELECTRICAL SYSTEM

Chassis Electrical Devices Wiring Outline (No. 2)

Starter switch

Bia 1 s

S
B
- -.- c- Lt L - ——
: T Harmess,
: Salgn] pmlon - - Py ol galw
L] o) BN .

: ﬁ Biach suzzsr
Harenn kroal -
et Es e

L

= [Tl A ?
. f:"l-“—
s

. £
o ¥
l,\- ,
.-"'-'-:I“""

i - o I EisZlary zzat

) 'ﬁﬂ Tz T .
=kl ;
. -~
s=  Hutanes fons

R \
o v da ot
o
FiLsz zou

Fuse

N :Jmm
_'_'_”___E E}%E%%
"“a—f ! J E“x

e

056

Fodiae e
. Frizys
Vehicle speed sensor r

(Pulse generator)

Transmission
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ELECTRICAL SYSTEM

Structure

Console box

Water temperature gauge

Fuel gauge

Various warning lights

instrument panel

Starter switch

Lighting switch, turn signal switch
Forward-reverse lever

~N o g b~ wWwDN PP

https://www.forkliftpdfmanuals.com/



ELECTRICAL SYSTEM

Function of Instrument Panel

G
2 = s b i r I ]
._.--. -_ § —_— I . ._.: —_ -:H
[t - T 1 T - B
] - . _ !
b=l o T ! o e Hi I
! I N [N H.Il T _Hi] . . .i.;n-'P ﬁx‘\.":
— —— . |
L { RIS oy
I',L - - f .':'" - = . e e —_
‘"-._ —_— __.._: h . Ty — — -
J L1 2 i3 i4 K IRy

Description of function

Code Name of monitor When not illuminated When |||um| nated Remarks
or flashing
R, . Parking brake released| Parking brake applied _
A ratk mer mzzee- fluid warning lamp /normal level oo, level
G ECM warning lamp Normal ECM abnormal Gasoline-engine truck
[ Engine oil pressure warning lamp Normal oil pressure Low oil pressure —
u Seat belt reminder warning lamp Fastened Not fastened —
Multi-purpose warning lamp (illuminates when
warnings indicated by printed symbolsoccur or minor Normal Malfunction Printed symbol
failures occur)
) . Abnormal charging .
Charge warning lamp Normal charging system
i ; Engine being el e
G1 Glow pilot lamp Preheating completed preheated Diesel-engine truck
. LPG fuel level low or
G2 LP-Gas warning lamp Normal pressure low LI o ip
_H Loadiunload interlock lamp Free Locked -
| Fr, Reinterlock lamp Free Locked (flashing) —
Neutral lamp For R Neutral -
J Fuel gauge Indicates remaining I+« 1 amount with key in"ON" position.
K Water temperature gauge Indicates™ Overheat™ condition if pointer enters the red zone.
L Liquid crystal (normally acting as hour meter) Indicates operating hours with key in"ON" position.
z. LY Foe oz sanps gl R LT Pt TR T N1 Y v BT TH [T JT IS :
éé - - — —————- ——— e e —_— . 1
L2 e conrvenien (laisd wieee Lo ! oppeal el g [ T PR
-, .
E? 1.1 :IC vealant bl ws I NI ot el lava loo o, vl
E’ I .. . — P e e
' L4 | Clogged air cleaner element warning lamp | Normal element Clogged Option

When major failures occur, bulbs A, C, D, E, and H simultaneously flash.

Inspection method of blown bulbs for Instrument panel

All warning and indicator lamps are normal if they illuminate when the starter switch is turned ON, and no bulbs are

blown.
34
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Major Electrical Components

Starter switch

The diesel-engine truck, which uses a distributor type injection pump, is provided with an engine automatic stop

mechanism of the fuel cut off system located by the starter switch.

The gasoline-engine truck also has an engine automatic stop mechanism of the fuel cutoff system.

Starter switch (with Anti-Ristart Lock)

ELECTRICAL SYSTEM

This switch has a built-in anti-restart lock, so the key cannot be turned from | (ON) to &1 (START) position while

the engine is running. This prevents starter breakage or flywheel damage caused by an operator re-starting the truck
when the engine is running. The gasoline- and diesel-engine models use the same starter switch. In the diesel-engine

models, | (ON) position of the switch is for energizing the glow plugs.

L i0FF)

& (START)

shasdn -
Connection Table
Gasoline-engine truck
- . o . c _ —n—s
- e denanad lal. 42 il il N -
) - . . | - e —— e
el - Lo cled Tut |:|:II.I.:.'I':-. 1 '
T NH R [ERETI VITRY TS hewrer
[ W TELT TR Tl s g :
[ .
k=i g - ' L !
PR — —————— mrmm——mraas . - - - 1
TART rahen sdarhirge e i ' e Y : 7
Diesel-engine truck
i Tl T = o el k1 R Q= iz Al ! N
'-.____ - - S e h e e . 1 ]
| Cleee e e Ficlers, I T T, B TR T r |
! almerr aon . ! g stop, [P TT] E
e 1 1
Tl Ti-c 2o : venmal mer 6 Al e
| Key position el el sl ‘ l
i .. T e o e
[ oFF !
T b el e Sher e I__F__': £ |
i RS Colen sl enzie | ' I-:. —--:_'__:I - {-__-" __I_L_:.
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ELECTRICAL SYSTEM

Lighting switch and turn signal switch

Lighting and

ER LI T AT

Horn contact

Zte ng angle sensor

Boot

Fomaars-mavE s lever

i
|
Forward of truck
Lighting switch, turn signal switch
|
1

Forward of truck
4 Lighting switch,
Lo wirn sl 2y -rh

Foryeianci-rissrs

5E B0 SenlCT ) e S
) L L - LT
ST N L
i b T S
;== " liad-————Lighting switch and
1
r1

Forward-reverse £ turn signal switch

selector switch

L,
L

-1 .4

B T:;L-;-

Steering angle sensor ™.,

Horn contact

03635 -

ACOE2E

elaesy
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Morn

Check that the horn sounds when applying the specified
voltage to both terminals of the horn, T1 and T2.

ELECTRICAL SYSTEM

Ups

(8

[

|

g | — ] -
Replace the horn if it does not sound or its sound is |I" LJ” |
abnormal. i 'H}_ T | T
Operating voltage: DC 12V AH—- |-
Note: The installed position in an actual truck is as per the N -
illustration. [ T2
— Down Yin e
"'\-:E":-K
Vent hole
1
!
1
T — 209628
Tank Unit
--_i._ o AP ——e T m
r"!' AT
n_-::J : i
! .
: P
o H
; |
wmn
E | | \ Furatpn. e
= i -‘.I-'| ! L .
- r-." |r-"" Frwsmun e 12l |-:
=t i ur :
: A 4
E I.i!_ _;:_‘ ) Fraiione =
: la 0
: S
!
o L !
E r N\\_'ml :
r 1 [] . e em
Referential Standards
| Float position [ E w112 wa | F |
i Londamn resimbines valae falaa il =5 i |- "
4.5 +1.1
Tolerance (ohm) e I J +3 - e
A0zikg
{ 1

https://www.forkliftpdfmanuals.com/



ELECTRICAL SYSTEM

Brake fluid sensor

Refer to the brake system.

a
L

P T N T TR T

Srmz gz Y TR L-TEA

_..
i ==
[

[ 1 1)
14

|

Stop lamp switch

Connect a tester across the terminals and check that the ) .
lamps turn ON and OFF when the push rod extended Unit : mm (in)
projection is to the specified val ue.

Measure the insulation resistance value across the terminals s T . Hush
when the push rod is pushed in. '

Replace the switch if the measured insulation resistance
value is not more than the value listed below.

M17el 2w O ON
(illuminates)

1 M ohm or more bl g

Insulation resistance value (at 500 V megger)

Rated voltage: DC 12V
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ELECTRICAL SYSTEM
Forward-reverselever assembly

Forward of vehicle

F1 Forward 1 —

[ S .
P I PP

F2 Forward 2__1_'-||J_ JTo

- . I- H -.:ilj.l-

o [ i o

N Neutral 77 ——— T

cul M= e -

= T . My |

R Reverse *—'|---|.?'l'- _ _Lr
y— -

Cannactioh lable
h- - - !':-||1||r|.||: , E I
SRR , . ‘2[3[4‘5}
| |

e
vt poeinan e ORL| B
F g agw anh i "'-\'|_"""

Somrnlral; il L

iB(Reverse) S T e '

e

https://www.forkliftpdfmanuals.com/



ELECTRICAL SYSTEM

Sender unit (engine coolant temperature)

1. Apply an v between the terminal and body of
the sender unit and check for continuity (resistance
value).

2. Replace the sending unit if there is no continuity or the
measured resistance value is outside the standard
resistance value.

Note: The illustration isfor a gasoline-enginetruck.

Gasoline-engine truck

T
Temperature R I (I | 2i:
°Cr 4l P2 s 2020 2 a2
[ i :

Standard resistance | 135 | g5 | 27.2 | 205 | 17.2
value (ohm)

Diesel-engine truck

Temperature 50 60 80 100 | 106 | 120
A (122) | (140) | (176) | (212) | (222.8)| (248)

Standard
resistance (80) | 56.3 |(29.5)|(16.5)| 14.3 | (10)
value (ohm)

3. When installing the sending unit, tighten it to the
specified torque.

Sending unit tightening (12966t2022273 fg?rgl)
torque [14.5 to 20.2 Ibf-ft]

https://lwww.forkliftpdfmanuals.com/
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Thermoswitch (T/C oil)

Apply an ohmmeter between the terminal and body and
check for continuity (resistance value). Replace the
thermoswitch if the measured insulation resistance value is
not more than the value listed in the table below.

1M ohm or more
Insulation resistance value (with contact OFF)
(at 500 V megger)

Interna resistance: 0.5ohm or less (with contact ON)
Allowable load: 0.5A

Note: When installing the thermoswitch, tighten it to the
specified torque.

FltamaT Men
Tightening torque [RIR REYN 3 ST T

| I IR T RO | [ |

"

Replace the thermoswitch if it was dropped or
abused.

‘ Maihspecifications ‘

AT T |22 1 55
T
R TR T
Operating temperature
perdling femp ! IETRE
-l :,:\'_}: :.I.l
. (P [t

Insulation resistance

(with contact OFF) 1M ohm or more

ELECTRICAL SYSTEM

Terminal

FuglAay
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ELECTRICAL SYSTEM

Power relay (Backup lamps)

Inspection of coil

Apply an ohmmeter across terminal 1 and terminal 2 and
measure the resistance value of the relay coil. If there is no
continuity or the resistance value measured is outside the
standard resistance val ue, replace coil.

Resistance value of coil E I PR L

Inspection of contact

1. Measure the insulation resistance value between
terminal 3 and terminal 4. Replace the contact if the
measured insulation resistance value is not more than
the value listed in the table below.

10 M ohm or more

Insulation resistance value (at 500 V megger)

Apply an ohmmeter across terminal 3 and terminal 4.

When applying a voltage of 12 V ON and OFF across
terminal 1 and terminal 2 under the above condition,
check to see if the relay activates to cause continuity
between terminal 3 and terminal 4. Replace the rdlay if
it was dropped or abused.

L~ Thiz pord operates are DG 12 Y povear supply.

FES——— [ AR CAUTION
| ms the relay has an intagroted digode Lelwesn
terminals, be careful about the polarity when
inspecting. Replace the relay if an impact is given

I to it orif it is dropped.
I""\-\.—_ . . — e

|, st HW R [ (HITS neprn

157 5% 0 less

| R
Wurking ol e
[ =circ s wedps 120 TG s 00yt o e

[ romslaree Salar = 1110

Kol e ming corvenl IR TITC A A |1
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Glow timer (diesel-engine truck)

Inspection of output time when starter switch is
turned to ON

When an ohmmeter is applied to terminal 2 and terminal 1
and a voltage of 12 V is applied between terminal 3 and
terminal 1, there is continuity between terminal 2 and
terminal 1 for 1.5 seconds at room temperature. Replace
the glow timer with a new one if it does not operate

properly.

Inspection of output time when starter switch is
turned to START

When an ohmmeter is applied to terminal 2 and terminal 1
and a voltage of 12 V is applied between terminal 4 and
terminal 1, there is continuity between terminal 2 and
terminal 1 for 5 seconds. Replace the glow timer with a
new one if it does not operate properly.

Rated voltage: DC 12V

ELEZTRICAL SYSTEM

3 (1.25 Br: MTM truck)
" (L.25BY: ATM truck)

T L 4 (125 WL
e[ iR 1 085 B)
| he
sl B 2 (1.25 BR)

FF

Starter switch *
! - e )"]
v TGk timer

SRy AR Ced
=R -
L e T
e AT Glow

el U T iRdicator

lamp
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ELECTRICAL SYSTEM

Glow relay (diesel-engine truck)

Inspection of coil

Apply an ohmmeter across terminal 3 and termina 4 and _

. . . e -
measure the resistance value of the relay coil. If there is no -.'_tf -:L_J
continuity or the measured resistance value is outside the - ! a
standard resistance value. Replace the coil. . !

. | . . s
Resistance value of coil : 7
[at 20 °C (68 °F)] 52 ohm ! L
I
Inspection of contact
1. Measure the insulation resistance value between 1
terminal 1 and terminal 2. Replace the contact with a S )
new one if the measured insulation resistance value is fﬁ"‘[ I" =
. . o
not more than the value listed in the table below. I J]f:r}_pl l-|
g BT
Insulation resistance valve 1 M ohm or more S
(at 500 V megger)
Connection diagram
Apply atester to terminal 1 and terminal 2. 1 r|._;|-,j 3
3. When applying a voltage of 12 V ON and OFF across 2 ;"_| 4
terminal 3 and terminal 4 under the above condition, —_-
check to seeif the relay activates to cause continuity or . sl

not between terminal 1 and terminal 2. Replace the
relay with anew one if it does not activate properly.

Coil rating [in case of 20°C (68°F)]
Rated operating voltage: DC 12V
Coil resistance: 52 ohm
Rated exciting current: 80 mA

Fuel pump (gasoline-engine truck)

V-t

Al
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Solenoid valve (for speed selector valve)

Thisis an ON/OFF valve (normal open type).

The valve opens the IN/OUT circuit in a non-energized
condition.

Rated operating voltage: DC 12V (gasoline-engine truck,
resin color: grey)

: DC 12V (diesel-engine truck,
resin color: brown)

Solenoid valve (for SR-SF selector valve)

Thisisan ON/OFF valve (normal open type).

The valve opens the IN/OUT circuit in a non-energized
condition.

Rated operating voltage: DC 12V

Wiring to the solenoid valve terminal on SR side

Wire gauge and color 1.25 Br / . tag is attached.

Wiring to the solenoid valve terminal on SF side
Wire gauge and color 1.25 LgR / [z is attached.

- — Ahcaumion| -

. The valve has an identification mark "12 V NO" on
the body side.

Be careful not to supply DC 24 V to the valve to

avoid damage.
h -

ELECTRICAL SYSTEM

L
: . ouT
- . T L
(IR TRILE BT, | T L] | L et
o= . _.'-'T' i‘:"l-':..-_—" —--==n | e .
-I 1'.—:5 . II- ey — _-\.!:I'] SEa :
R H :l_t*:: I T e
L HEN T | | ] IR
L ! . 1 o ,
-m_‘l.—l - ..Jl.i.. -l I._!-'
Mark of 12V NO
208536

https://www.forkliftpdfmanuals.com/



ELECTRICAL SYSTEM

Fuse Box

. . . . -
1
!

i
=
'H..:.\:
- S a ; ,
o Fuse box, Fuse
\“'.\'-\._ ___.-"
ety [ = Y
WORKING
LAMP
2K UF STHERS 152
154 - W L
2 L2 e
METER PANEL 135, . S | Ak
T, (R (R
U5 DTHERE A |zoE HOEM
- 'R arame Sl 1504 ] L) .
- e - e Bl
\2/(():AM . . @a ke e
JFUSE
PULLER
3= 2370 SRF NG
SPARE BATTERY ALTNR GLOW
2096406
KRR

https://www.forkliftpdfmanuals.com/



Lamp Bulb Specifications

| |"-.'|'u,' el 1| Treenl,
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License plate lamp

Instrument panel lamps
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ELECTRICAL SYSTEM

Console Box

Disassembly

(1) Disconnect the electrical wiring from connector 1.

(2) Remove the screw using a flatblade screwdriver and
remove cover 2.

(3) Remove the screw and then, remove cover (U-Re) 3.
(4) Remove the screw and then, remove cover (U-Fr) 4.

(5) Remove the forward-reverse lever (FNR lever) and
turn signal lever 5.

(6) Rernove the bolt and then, remove console box
assembly 6.

Reassembly

Follow the disassembly sequence in reverse.
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ELECTRICAL SYSTEM

instrument Panel

Disassembly
i
b
! z
i
L
. 1
I
i
7
Al G
|
Sequence
1 Meter cover 6 Meter case
2 Dial 7 Rigid board
3 Water temperature gauge 8 Bulb
4 Liquid crystal 9 Socket
5 Fuel gauge
e L AR CAVTION e
Be careful not to damage the rigid board when
disassembling the instrument panel.
Reassembly Bulb replacement
To reassemble the instrument panel, follow the reverse For bulb replacement, remove the socket from the rigid
of disassembly procedure. board by turning it counterclockwise. For configuration

of the indicator lights, refer to page 3-4.
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ELECTRICAL SYSTEM

Battery Maintenance

1. State of charge and electrolyte specific gravity (S.G.) adjustment

Specific gravity reading
at 20°C (68°F)

State of charge

Adjustment

1.280to 1.265

Fully charged

If differencein S.G. between any two cells is 0.020 or more,
discharge the battery to minimize the difference and then
recharge battery. Adjust S.G. during recharging.

1.260to0 1.225

One-half charged

Recharge battery and adjust electrolyte S.G. Make sure there
is neither faulty components, loosely connected cord or
corroded connection.

1.220 or below

Discharged

Recharge battery. If difference in S.G. islarge, adjust it
during recharging.

If differencein S.G.is
more than 0.040

A cell with alow S.G.
isin shorted condition.
Electrolyte |eakage,

or L owseit ol hinned
electrolyte.

Recharge until voltage and S.G. stabilize and have remained
constant for more than 2 hours.

During recharging, adjust S.G. to 1.280 to 1.265.

If difference in S.G.is more than 0.040 and alow S.G. is
found in certain cells only, replace battery. After leaving
battery for 12 to 96 hours, conduct a high current discharge
test.

2. Specific gravity reading and state of charge

To check the battery for state of charge, take
hydrometer readings on its electrolyte. The battery may
be fully charged if the S.G. reading is 1.280 to 1.265 at
20°C (68°F). The state of charge can be told from the
way the electrolyte level goes down to expose the cell ',

. —
e AR CAUTION -

battery cables to prevent the IC regulator from

| SIS TTH U HI

plates. If addition of distilled water is necessary every
month or so, the battery is overcharged. If addition is
not required for more than 3 months, it is likely that the
battery isinadequately charged.

3. Charging precautions

(1) In slow charging, the charging current should be
about 1/10 the capacity of the battery to be charged.

(2) In quick charging, the battery capacity in ampere i

should not be exceeded.

(3) During charging, adjust the charging current to
prevent the electrolyte temperature from rising
beyond 45°C (113°F).

(4) When connecting the cables to the battery, begin by
installing the cable to the positive (+) terminal.
When disconnecting them from the battery, begin
by removing the cable for the negative (-) terminal.

Be sure to turn ©1l-} [l zoreer ek i Cpeteeee
switch before disconnecting or connecting the -

O0000O0

O -, - - "iQ

=k =N Al
REIRE
shlE AL

B I 1 N
nEaE L asal-comira k!

[ T (RO ET s VTR Tl [ i

209650
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ELECTRICAL SYSTEM
Wire Color

Wire colorslisted in the table below show standard colors (base colors). For wiring composed of two colors, the first
color shows a base color and the second color a marking color.

Example: The wire color of BW shows that its base color is B with a marking W.

BW

14 Marking color

Base color

Note: For wiring identification, the same color, in principle, must be used for the circuit from the power supply to the
|oad.

Be careful that allowable current differs between solid wires and stranded wires even if they are of the

, same gauge.
\H .- - - - - .__-"-

r [k caumon] .

List of wire colors

Wire color Color \
B BLACK '
w WHITE
R RED
G GREEN
| i VILL I
_ Br BROWN
l L BLUE
| Lg LIGHT GREEN
ORANGE
P PINK
Gr GRAY |
| Lb LIGHT BLUE |
} Dg | DARK GREEN
| ch 1 CHOCOLATE |
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ELECTRICAL SYSTEM

Troubleshooting

Starter System

Starter will not crank

r— Wesak or dead battery
Short or open circuit

— Recharge or replace.
— Repair or replace.

- engine Poor continuity in starter switch — Replace.
P | - Starter or starter relay defective — Replace.
o - Forward-reverse lever not in neutra  — Move lever to neutral
Starter switch position position.
Turming el Lamrer Open or short circuit — Repair or replace.
L—j switch will not stop | -—- Engine stop solenoid defective — Replace or readjust.

engine

l - Control timer defective — Replace.
Gauges
— Rigid board defective — Replace.
| Wil notindicate at | Open or short circuit — Repair or replace
all Gaugeinternally defective — Replace.
e [ Gauge unit defective — Replace.
;[ l . : G or gauge unit not of thetype  — Replace to a correct
Water Will not indicate | ca?H%eforg g yp or?g.
temperature ot raels '
gauge o Loose terminal connection — Repair.
: © W/l edwan memn - Circuit between gauge and gauge unit — Repair.
Lo oshan ol [ - rounded .
temperature : auge internally defective — Replace.
- Rigid board defective -— Replace.
Wil not indicateat | | - Open or short circuit — Repair or replace.
! | ll Gauge internally defective — Replace.
: Gauge unit defective — Replace.
. — — Gauge or gauge unit not of thetype =~ — Replace to a correct
| | Will not indicate called for one.
i mm - accurately ) _ .
“— Loose terminal connection — Repair.
Fuel gauge - .— Circuit between gauge and gauge unit — Repair.

Will indicate " full"
- regardless of amount
| of fuel left in tank

i open or short

Will indicate
"empty" regardless
of amount of fuel
left in tank

| '— Gaugeinternally defective — Replace.

B Gauge unit defective — Replace.
Circuit between gauge and gauge unit — Repair.
grounded

| — Gauge unit defective — Replace.
Gaugeinternally defective — Replace.

e B |
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Lighting System

—-- Weak or dead battery
Fuses blown out

" Open or short circuit

Poor s niding

Lo -

T ey M

\~—— Will not light

} < Wl izt Zivals

I Fead Lanps - -—- Ve rn el

— Switch defective
“— Bulbs burnt out
— Weak battery

Loose terminals

- Dirty lenses

— Waterdrops inside lenses
'— Bulbs expired in service life
| Lighting switch defective

- = Bulbs burnt out

Will not flicker -

Turn signal switch defective
Turn signal relay defective

- Will not go out

f m—— e g

' — Turn signa relay defective
Bulbs burnt out
— Low wattage of bulbs

( Turn signals

Will flicker too
| slow

N |

__I !-:lll-.'}._l_||-|. |-.|-I |:-|.T
1—} will not light

Other lamps | 5

- [ will flicker too |

Bulbs burnt out

Turn signal relay defective
High wattage of bulbs
Turn signal relay defective

! - Backup lamp switch defective
Y Bulbs burnt out

I - .
License number

- plate lamp will
i not light

_[ Lighting switch defective
Bulb burnt out

Alarm Unit

:— Fuse blown out

Will not sound

Il rn

will S
offensive blast
of sound

https://lwww.forkliftpdfmanuals.com/

~— Open or short circuit
Horn switch defective

Horn defective
Horn button defective

Horn switch defective
Horn defective

ELECTRICAL SYSTEM

— Recharge or replace.
— Check and replace.
— Repair or replace.

— Clean ground spot and
re-make connection.

— Replace.
— Replace.
— Check and recharge.

— Contact points in switches defective— Repair or replace.

— Repair.

— Clean.

— Dry and replace packings.
— Replace.

— Replace.

- Replace.

— Replace.

— Replace.

—— Replace.

— Replace.

— Replace to a correct one.
— Replace.

— Replace.

— Replace to a correct one.
- Replace.

— Repair or replace.
~ Replace.

— Replace.
— Replace.

—— Check and replace.
— Repair or replace.

— Replace.

— Replace.

— Repair or replace.

— Replace.

—— Replace.



ELECTRICAL SYSTEM
Battery

- Drive belt slipping
¥* Alternator
Stator coil grounded or open-circuited
Rotor coil open

Brushes poorly seating on slip rings

-- Diode ruptured
% Regulator

— Regulated voltage setting too low
Tends to run down

rapidly [~ 3% Battery
Not enough electrolyte or wrong concentration of acid
to water
Battery cell plates deteriorated (forming, possibly
internal short-circuit)
Terminal connections loose
Wiring
Open or loose connection between starter switch and
regulator | C terminal
Fuse blown, or loosely set in holder
L Open or loose connection between F terminals of
regulator and alternator
% Wiring
i-— Regulator IC and F terminals shorted or miswired
e TmmrT -+ Poor grounding of regulator F terminal
Tends to get P
-4 % Regulator

overcharged ’

Pressure coil open-circuited

Regulated voltage too high

ild

https://www.forkliftpdfmanuals.com/

Readjust.

Repair or replace.
Replace.

Replace brushes if worn.
Clean holder and polish
slip rings.

Replace.

Replace.

Refill and check specific
gravity.
Replace.

Clean and retighten.

Repair,

Replace and repair.

Repair.

Repair.
Repair.

Replace.

Replace.



ELECTRICAL SYSTEM
Electrical Schematic Diagram

Electrical Schematic Diagram (113): Gasoline-engine, Dual fuel gasoline-engine,

LPG-enginemodels .......cceevmiiiiirieiieceennnne 3-27
Electrical Schematic Diagram (213): Diesel-engine models .............ccccoovevvevnnnnn.n. 3-29

Electrical Schematic Diagram (313): Gasoline-engine, Dual fuel gasoline-engine,

LPG-engine models ..........cuuvvviiiiiiinnnnnnnnn, 3-31
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CONTROLLERS

Outline

VCM and ECM control the vehicle and engine.
Controllers are located as shown below.

M alar zansl : ; |

A
.
L] -
| i
1uchishe: menlol nercdehal - i
L -
i v '
| - . - 1
P - )
£ .
l. .'.q.. . "
; ! ~ e 1
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- - . . |
- . ] h 1
. . K P s |
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CONTROLLERS

Main Functions

Meter panel, VCM and ECM are connected to each other
and their mutual communication works as a distributed
control system to control the truck.

Main functions of each controller are as follows:

Meter Panel

Located below the steering wheel and displays error codes.
Refer to "GROUP 3 ELECTRICAL SYSTEM" for other
functions.

VCM (Vehicle Control Module)

Located at the right side of the body and controls the
vehicle overall.

ECM (Engine Control Module)

Located at the left side of the body and controls the engine.
Refer to Engine Service Manual for details.

https://lwww.forkliftpdfmanuals.com/
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Service Tool Functions

bnput/Chutput Monitor

Monitors input and output of sensors and switches.

VCM

1. VCM-1 I/0 Monitor:

Unload Sol
LiftLock Sol
TiltLock

Lowering Speed SW
Lift Operation SW
Mast High SW
Snow Mode SW
Tilt Auto-stop SW
Tilt Operation SW
Tilt Angle

Mast control
(1% {F1-. Feedback [Hex,mA]
1%, Feedback [Hex,mA]
11x Of15. Feedback [Hex,mA]

ONIOFF
ONIOFF
ONIOFF
ONIOFF
ONIOFF
ONIOFF
[Hex, V]

VCM-1 /O Monitor: Engine and T/M control

Speed limit SW
Direction lever F
Direction lever N
Direction lever R
Direction lever
Accel SW

TIM sig N

T Asol F
TIM sol R
TIM sol cur
Speed sensor

Speed sensor err

Note: "Hex" denotes hexadecimal digit.

Ll Ll
ON/OFF
ON/OFF
ON/OFF
[11ew

ON/OFF

ONIOFF
ONIOFF
ONIOFF
[Hex,mA]
[Hex ,Hz km/h]
[14,V]

CONTROLLERS

B GSE YCM-1 —> VEM- X

InpussidApnt monitor

Unload Sol ON R H Y
L iiLez< Sol  OFF Oth]
TilLec« Sol  OFF 0[mA]

Lowering Speed SW ON
Lift Operation SW ON
Tilt Operation SW OFF
Mast Hight SW 0FF
Snow Mode SW ON
Tilt Auto-stop SW OFF
Till &ieglE -1LEY]

QL [T 2710

P
DhWiew  lonl

B {3E VOCM-1 -2 VEM-T X

InpatsOuipat monitor
Speed limit SW Outside
Direction lever F ON
Direction lever N OFF
Direction lever R OFF
Direction lever 047 Fex|
Accel SW ON
T/M sig N OFF
T/M sol F ON
T/M sol R OFF
TIM sol cur 22350imA|
Speed sensor TE.S|kmih|
Speed sensor err 238 Fex]
COTIEZTIA L= LSS 23
Yinw ool
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CONTROLLERS
3. VCM-1 1/0 Monitor: Other control 1

Oil pressMAIN [Hex,MPa] W GSEYEM-1 -3 WEM1 X

Oil press LIFT [Hex MPa] [np.t:fap s monitor
Oil press MAIN BE[MFz|
Weight 0 set SW ONIOFF Oil press LIFT 4 E[MPE]
Enter SW ONIOFF Weight 0 set SW OFF
Enter SW OFF
Next SW ONIOFF Next SW OFF
_ _ Auto light sig 0N i
Auto light sig ONIOFF Auto light OUT (n1d| !
Auto light OUT ONIOFF Seat SW ON
Seat SW timer ON
Tas- 1
Seat SW ONIOFE Sazthelt SW ON
Seat SW timer ONIOFF o T2 [AITE
Seatbelt SW ONIOFF View Toni :

4. VCM-1 1/O Monitor: Other control 2 m
Park brake alarm ON/OFF lnpatiOLip st monitor

Over load alarm ON/OFF « brake al
Park brake alarm OFF
Over speed alarm ON/OFF Over load alarm OFF
Over speed alarm OFF
; ONIOFE Air cleanejr SW OFF
Alr cleaner SW T/M warning SW OFF
T/M warning SW ONIOFF Fuel warning SW OFF
Fuel warning SW ONIOFF Park brake SW OFF
Park brake SW ONIOFF AUX in1 OFF AUX out1 ON
AUX in2 ON AUX out2 OFF
AUX out3 OFF
AUX inl ONIOFF -
AUX in2 ONIOFF — {{.[ ”] ;'LI L .
AUX outl ONIOFF view lew o
AUX out2 ONIOFF
AUX out3 ONIOFF
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CONTROLLERS

Error Codes and Trauhleshaotmgs
Error Code Display
All the error codes detected by VCM are displayed.

Troubleshooting

Tapping a displayed error code or error name reads the text file
1~ *i -1, which can be edited with a Windows application)
corresponding to the error code and displays the troubleshooting
screen specific to the error code. If one screen cannot
accommodate all data, the screen can be scrolled. The screen
specifications are shown below. The table in the following pages
lists the probable causes and check points for error codes.

Error code F34 (speed sensor error)

Estimated cause B GEE ¥EM-1 > YEM-1 4 |

1. Connector contact error Troubleshooting
2. Hamesserror F34 Speed sensor err
3. Speed sensor error _
Estimated cause

4. Controller error 1.Connector contact bad

Check items 2.Harra:s bad
i % arell sensor bad
1. Connector connection ACarno'er bad
2. Harness continuity Check item
3. Sensor continuity 1.Connector connection check

2. Harnzis connection check
3.%5enrar connection check

l Wirw Tonl

I-5
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CONTROLLERS

Error Codes and Troubleshootings are shown below.

Refer to " Locations of Sensors and Switches” on later pages.

._! N Description

Probable cause

FO1 | Memory err

Check point

S0P e el Lanls

F03 | VCM communication err

i
FILV . silrannoii sl o

F14 403 lesor el

| F16 | Shift lever fault

N

[ H T | PRI LY

. Connector contact bad

. Harness bad

1. Controller bad PR

1. Connector contact bad 1. Connector connection check
2. Harness bad 2. Harness connection check
3. Controller bad - T B
1. Connector contact bad "-1 Connector connection check
2. Harness bad 2. Harness connection check
3.VCM Controller bad 3. Communication line check

S LA S T T TY [ T U T

‘ 2. Harness connection check

w i

. Meter panel bad

. Controller bad

. Connector contact bad

Lo =s uld

WG wer s

3.

otz byl

. Connector contact bad

. ll.u'l' Hats T

Shift lever bad

3. Communication line check

| 1. Connector connection check

Solhine s v toar s

4o laever vt ok

| 1. Connector connection check

i . Harness connection check

3. Shift lever check

4.

Controller bad

4

https://lwww.forkliftpdfmanuals.com/

|



CONTROLLERS

fU:JrL i [osezipinin Probable cause I Check point
FiF Sjeol o 1. C;-nnector co;t"act bad - .1 é;;;e(-:tor con-nec.t.io;;eck
’ 2. Harness bad | 2. 1-larnessconnection check
3. Speed sensor bad ' 3. Sensor connection check
4. Controller bad . _,;--'“'.'" ) -_
; F3s Taraal pawts 1. Connector contax.:-t-b.a;\-o-l-__m" 1_1 Connectorconnecno:;h;k |
E II 2. Harness bad - *. Harness connection check |
i ! )
i Dol e e Bl IO Remsar e el
_4. Controller bad I_ S ) )
Fiz I L s re n | 1. Connector contact bad 1. Connector connection check )
1_2;ar_ne_ssbad - | 2. Harness connecti;r.1.check ..... |
l '3 Speed sensor bad | 3. Sensor connection check |
-'-.".'lllllll.l.;-.': Ly | | PR -
: F3B | LR T IRt LT o l 1. Connector. C(-)ntact .bad o ]_1 C-or-wlr-w;c-t;)r connection check ‘
t 2. Harness bad 2. Harness connection check
i . . .
f 13.Wheel sensor bad 1 3. Sensor connection check
| 4, Joint-and link bad 1 4. Joint and link check
Soomolebal . e
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CONTROLLERS

- Description

F38 . Tilt sensor ery

Probable cause

Check point

. Connector contact bad

. Link comes and damage check

. Controller bad

A

https://lwww.forkliftpdfmanuals.com/

2. Connector connection check
2. Harness bad 3. Harness connection check
3. Tilt sensor bad 4. Sensor connection check
4. Controller bad . - -
=y | sher Ll 1. Connector contact bad 1. Connector connection check
; 2. Harness bad 2. Harness connection check
3. Wheel sensor bad 3. Sensor connection check
4. Controller bad T .- )
| 73 | Unload sol err 1. Connector contact bad -1. Connector connection check
2. Diode bad 2. Diode connection check
3. Harness bad 3. Harness connection check
4. Unload sol bad 4. Unload sol connection check
5. Controller bad ) SR
Fre | Liftlock sol err 1. Connector contact bad fl. Connector connection check ’
2. Diode bad 2. Diode connection check
3. Harness bad 3. Harness connection check
4. Liftlock sol bad 4. Liftlock sol connection check



CONTROLLERS

Err

code Description

Probable cause

Check point

F79 | Unload sol leak

| . Connector contact bad

1. Connector connection check

2. Diode bad

2. Diode connection check

3. Harness bad

3. Harness connection check

4. Unload sol bad

4. Unload sol connection check

5. Controller bad

"Fan | Knob pos sol err

1. Connector contact bad

1. Connector connection check

2. Diode bad

2. Diode connection check

3. Harness bad

3. Harness connection check

4. Knob pos sol bad

4. Knob pos sol connection check

RTINS s

=22 | Tiltlock sol err

| . Connector contact bad

1. Connector connection check

2. Diode bad

2. Diode connection check

3. Harness bad

3. Harness connection check

4. Tiltlock sol bad

4. Tiltlock sol connection check

5. Controller bad

rm—— b —

_FB1 Knob pos sol leak

1. Connector contact bad

2. Diode bad

3. Harness bad

4. Knob pos sol bad

VL,
Aoy ol

1. Connector connection check

2. Diode connection check

| 3. Harness connection check

4.Knob pos sol connection check

https://lwww.forkliftpdfmanuals.com/



CONTROLLERS

Err [ Description Probable cause

code

|
il’ s TIM FW sol err 1. Connector contact bad
i

Check point

1. Connector connection check |

2. Diode bad

3. Harness bad

4. TIM FW sol bad

5. Controller bad

i FAE7 TIM BW sol err

1. Connector contact bad
l .
I 2. Diode bad
1

| l | 3. Harness bad

| 2. Diode connection check

’ 3. Harness connection check

I 4. T/M FW sol connection check

1. Connector connection check

! 2. Diode connection check

I 3. Harness connection check

:4.TIM BW sol bad

| 5. Controller bad

: F&% TIM sol leak 1. Connector contact bad
: 2. Diode bad
3. Harness bad
i 4.TIM sol bad
AT R

Error Codes and Explanation
Contact your Cat lift truck dealer when the error code is displayed.

. . [ i .
Plimes aphmeine N EU o B PRS- R T
. ' .
r_ vl . ':‘.'Hl'-;"
' -
| l...¢ L% B AT R T | LN I I X "1 i Il nzter snneer sy il
! | 10" oo b sl sl eFrar :: _: . Mttt b sl el :-.:II..|
I'l-= 1% o ol vl efiar |- -3 Lhoaall s swhie sl s hal
: 1 - .
[ | 1=, | R LN IR ERT] AT P (L [ Ay I.2 onrieralrt e il
N T L T I T T B RN R S TR S I- == FEARYT TEN] S T ~i£I|i||
L R S TR L I AN (I TLY et aer Dt 1per sign
BT

4. T/M BW sol connection check

1. Connector connection check |

| 2. Diode connection check |

I 3. Harness connection check

4.T/M sol connection check
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CONTROLLERS

vreor | Puplamitlizn Daves lowplamim
el Lol

EI CLE o el stz anl

s 1 .. . N
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B T L [ P P 1Y [P TROT M 1] LI R A T || j 15 L C Ty M IR

- oS0 §owt senal | &

-l B B PO L TP 1T IR | SR KO o ¥ Y BT T I-

| &: lal ny . T RN RS

| &2 : b el et e

e i '-il-\.ri- ol el il - | E_'_' I-i-.!_"'f.'-':! m .I;'.'.""

SR I E I O L I O R TR T T [P R PR T |55 _I LI QTR E BT TR i B o
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I . Solch bl Leak

131] LY PRI T L [ L B

|2 e e R 17

sl Y T IR IR RS | . | I T T TR BRCHREY [ LRI |
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1= PR [T AN P LI

(M A 1 I 1

_ i - —_
i 0
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CONTROLLERS

Locations of Sensors and Switches

. VCM
I (Body Right Side)

A1

Shift lever

- .' N
: .
- s
—= N 3
i
_ L - LA
— - o P
_ 1 L e
|'_ . 1"
i o . .
S LIS . o ‘
- -
P - : s
0 -— - ’
gr— : ;
: :
i . .
I = . - .--r
TRy 4 - -
ﬂ'al'f"n__ m"'h'-\.\h
. '\-.:\.. “Is. T
I Irasar LT K‘“ e
COr ~Cr Tl 2T

i NlG FNER RRMEAT

Shift lever o
(for Powershift Truck) Transmission
(Right side)

TR ROl 2mTel
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CONTROLLERS

Others (Option)

{ Sensor

Location

Tilt Angle Sensor and Connector
(For tilt automatic leveling option)

Tilt Cylinder Pin

Tilt Lock Solenoid and Connector
(For tilt automatic leveling option)

Between Control Valveand Tilt Cylinder

Lift Pressure Sensor and Connector

Between Control Valve and Lift Cylinder

4 I.-
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POWER TRAIN

Fermoval and installation ..., 5- 1
Removal of Engine and Transmission Assembly

(for Gasoline-engine Trucks) ............un. TP et rre e e ere ey 5- 1
Overhead Guard, Covers, Air Cleaner and Other Components ............. 5- 1
CoNtrols e T THE T TR TTTR P 5- 2
LPG system (Dual Fuel Gasoline and LPG Model) ..........ccceouiiirerrcnnnnns 5- 3
Radiator and PIPES ..oeeeeeicciiiiii e 5- 4
Engine and Transmission Assembly ................ T e 5- 5
T 1= 7= 11 = 1o o PR 5- 6

Removal of Engine and Transmission Assembly

(for Diesel-engine TruCkS) ......c.cccocoiviis viiiis o w1 e sireeie e e e e 5- 7
Overhead Guard, Covers, Air Cleaner and Other Components ............. 5- 7
CONMIOIS <. i i e I e e 5- 8
Radiator and Pipes .....c.cccoooieeiiiiin s v e Ce Gk e 5- 9
Engine and Transmission Assembly ........................... T dr e 5-10
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Removal and Installation

POWER TRAIN

Removal of Engine and Transmission Assembly (for Gasoline-engine Trucks)

The engine and transmission are installed as an
assembled unit. The engine may be removed
independently of the transmission, but the transmission
can only be removed together with the engine.

Overhead Guard, Covers, Air Cleaner and Other Components

I

Spguence

1 Overhead guard, Headlamps
Batteries, Cables

Steering wheel

Gas springs

Engine cover, Seat

a s~ wWN

Suggestions for Removal

(1) When removing the batteries 2, be sure to
disconnect the ground (negative) cablefirst.

(2) Remove the floor plate and mat 7 together with the
accelerator pedal after disconnecting the pedal from
the linkage rod.

(3) Disconnect the exhaust pipe 9 from the engine.

Radiator cover

Floor plate, Floor mat

Air hose, Air cleaner

Exhaust pipe

10 Fuel hoses (without LPG engine models)

© 00 N O

(4) Before removing the fuel hose 10, make sure to
close the cock on the fuel tank.

(5) After disconnecting the harness connectors from
the sockets and terminals on the engine and
transmission they should be attached to the main
harness, in order to avoid damaging them.

https://www.forkliftpdfmanuals.com/



POWER TRAIN

Controls
_ - .-H";r-.- - - ) i
e e o
i 2 TR e TR
T."'-"“"':}\___; , -r:_- ..__:_.
I.l ! . "-\.\_\:‘_.' __._I
|:! I._.I ...fq--\.‘_:.-\. -_:_.-' N
: ST O L
e f-"[.: X
LR :f.'
I -
T I .-i'.",_:} )
W Wl
. "fh'.-x ) T Ve, -
' X m_ﬁf L , . g
R S 1 '
. o
M'Zx A FT
et 4
) LU -
Sequence
1 Brake pipe 4 Connector (Throttle, Stop lamp switches)
2 Inching cable, Clevis pin, Washer, Snap pin 5 Pedal assembly
3 OQil tank 6 Accelerator bracket

Suggestion for Removal

To remove the inching cable 2, disconnect the inching
pedal end and the transmission end and loosen the lock
nuts.

Installation

Follow the removal sequencein reverse.
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POWER TRAIN
LPG system (Dual Fuel Gasoline and LPG Model)

Disassembly

i To engini: _y!

M
Sequence
1 LPG tank 5 Water hose
2 Tank bracket 6 LPG hose
3 LPG hose 7 Water hose
4 LPG pipe 8 Vaporizer assembly

Start by:

(a) Drain the coolant from the engine by removing the
drain plug.

(b) Drain the coolant from the radiator by loosening the
cock at the bottom of the radiator.

https://www.forkliftpdfmanuals.com/



POWER TRAIN

Radiator and Pipes

N
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Sequence

1 Reserve tank
Hose (upper)

7 Cooler hose (between radiator and powershift
transmission)
8 Cooling fan

2
3 Hose (lower)
4

(&)

Hose (between hydraulic tank and control
valve)
Hose (between hydraulic tank and oil pump)

10
11

Fan belt
Fan guard
Universal joint (between transmission and

6 Hose (between oil pump and steering control
valve)

Start by:

(a) Drain the coolant from the engine by removing the
drain plug (note that the position of the drain plug
differs by engine type).

(b) Drain the coolant from the radiator by loosening
the cock at the bottom of the radiator.

Suggestion for Removal

Disconnect the cooler hose 7 from the transmission side
and temporarily attach it to the right side of the frame.

reguctionddiferarlinl gears)

Installation

Follow the removal sequencein reverse.
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Engine and Transmission Assembly

POWER TRAIN
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Sequence

1 Transmission mounting bolt
2 Engine mounting bolt

Start by:

(a) Lifting the engine and transmission assembly with a

hoist and slings.

Suggestions for Removal

(1) Lift the engine and transmission assembly just the
amount necessary to remove the load on the mounting
cushion before removing the mounting bolts 1 and 2.

Remove the engine support mounting bolts.

(2) Slowly lift the engine and transmission assembly 3 out
by moving it backwards while maintaining its balance.

Note: (1) With the engine and transmission suspended,

drain the transmission oil and clutch oil.

(2) There is only one drain plug in the powershift

transmission.

3 Engine and transmission assembly
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POWER TRAIN

Instailation

Follow the removal sequence in reverse.

Suggestionsfor Installation

@

(2)

©)

(4)
(5

~

(6)

()
(8)

Engine and transmission assembly
(a) Slowly lift the assembly.

(b) On the transmission side, tighten the bolts of the
left and right mounts after aligning them with the
holesin the differential case.

(c) On the engine side, tighten the bolts of the left and
right engine supports after aligning them with the
holes in the engine mounts.

For powershift transmission trucks, check that the
clutch valve plunger is pushed out completely when the
cable is connected between the inching pedal and the
transmission.

Bleed the air out of the brake fluid circuit after
connecting the brake pipe.

When installing the exhaust pipe, use a new gasket.

Connect the ground (negative) cable to the battery only
after making sure that all wiring is connected properly.

Refill the engine, radiator, and transmission with
"o a7, and check for leakage. Unless otherwise
specified, use soft water (tap water) mixed with
antifreeze at a concentration of 35%.

Bleed the air out of the fuel circuit of the engine.

After checking the parts, start the engine and check
that the clutch booster functions properly (wet-type
clutch transmission trucks only). Operate the mast
2ming T Inne and steering, and check the hydraulic oil
level. Also recheck the engine oil, coolant and
transmission oil levels.

Fanimm 5 a:

- " "j
o PERS
{':‘r,-" : L LCushisn
‘-.'-\. +"_.. s I _
L Holl
i) . . o
- A Lo
’ -' ’ Frl;l L RH ERHY
Froumg-n A
engine mount 209798
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POWER TRAIN

Removal of Engine and Transmission Assembly (for Diesel-engine Trucks)

The engine and transmission are installed as an Note: There are two types of transmission, namely the
assembled unit. The engine may be removed torque converter drive type (powershift
independently of the transmission, but the transmission transmission) and the direct drive type (manual
can only be removed together with the engine. transmission). Removal procedures vary for

direct drive type transmissions according to
whether they have a dry-type clutch or a wet-
type clutch.

Overhead Guard, Covers, Air Cleaner and Other Components

Sequence

1 Overhead guard, Headlamps Radiator cover

6
2 Batteries, Cables 7 Floor plate, Floor mat
3 Steering wheel 8 Air hose, Air cleaner
4 Gas springs 9 Exhaust pipe
5 Engine cover, Seat 10 Fuel hose

Suggestions for Removal
(1) When removing the batteries 2, be sure to (4) Before removing the fuel hose 10, make sure to

disconnect the ground (negative) cable first. close the cock on the fuel tank.

(2) Remove the floor plate and mat 7 together with the (5) After disconnecting the harness connectors from
accelerator pedal after disconnecting the pedal from the sockets and terminals on the engine and
the linkage rod. transmission they should be attached to the main

(3) Disconnect the exhaust pipe 9 from the engine. harness, in order to avoid damaging them.

https://www.forkliftpdfmanuals.com/



POWER TRAIN

Controls

This section describes only removal and installation
procedures specific to diesel-engine trucks. Follow the
instructions for the gasoline-engine trucks in the preceding
sectionsfor the common procedures.

Sequence
1 Throttle cable i P

coHEds
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Radiator and Pipes

POWER TRAIN

Sequence

1 Reservetank

2 Hose (upper)

3 Hose (lower)

4 Hose (between hydraulic tank and control

valve)

Hose (between hydraulic tank and oil pump)

6 Hose (between oil pump and steering control
valve)

o1

Start by:

(a) Drain the coolant from the engine by removing the
drain plug (note that the position of the drain plug
differs by engine type).

(b) Drain the coolant from the radiator by loosening
the cock at the bottom of the radiator.

Suggestion for Removal

Disconnect the cooler hose 7 from the transmission side
and temporarily attach it to the right side of the frame.

7 Cooler hose (between radiator and powershift
transmission)
8 Coaoli-gfan
9 Fan belt
10 Fanguard
11 Universal joint (between transmission and
reductiz-sdifl=rential gears)

Installation

Follow the removal sequencein reverse.
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Engine and Transmission Assembly
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Sequence

1 Transmission mounting bolt
2 Engine mounting bolt

Start by:

(a) Lifting the engine and transmission assembly with
ahoist and slings.

Suggestions for Removal

(1) Lift the engine and transmission assembly just the
amount necessary to remove the load on the
mounting cushion before removing the mounting
bolts 1 and 2. Remove the engine support
mounting bolts.

(2) Slowly lift the engine and transmission assembly 3
out by moving it backwards while maintaining its
balance.

Note: Drain the powershift transmission oil with the
engine and transmission assembly suspended.

3 Engine and transmission assembly

Installation

This section describes only removal and installation
procedures specific to diesel-engine trucks. Follow the
instructions for the gasoline-engine trucks in the
preceding sections for the common procedures.

Suggestion for Installation (those not shared with
gasoline-engine trucks)

Connect the accelerator pedal linkage on the floor plate
to the throttle cable. Check that the injection pump
lever at the full-open position when the accelerator
pedal isfully depressed.
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POVERSHIFT TRANSMISEINN
Structure and Function

Transmission

]

e
i=1]
q.l _ JQ'::'- - . e .
L e 2 b, = A _J;PE -
::'1 FL e .EJ:':T";.ﬁ |_"" 5
=R S |
g 1_;3__ Hn 1arak ¢ : I-'-/b
e— A N I
A ,_;5. 2
s @ Lt ,-L:r
# i M. S shAtl '
' ! S R Z
The figure in parentheses shows the number of F E : Ej
ear teeth. = i E 1:'1“‘ f
’ G I A A Ml
|
1 Flexible plate 5 Input shaft (No.1 shaft)
2 Torque converter assembly 6 Idler shaft (No. 2 shaft)
3 Oil pump assembly 7 Output shaft (No. 3 shaft)
4 Control valve assembly

M-,
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FOYWERSHIFT TRANSMISSION

This transmission consists of one forward gear and one
reverse gear. The forward-reverse changeover is
accomplished by a powershift .ricLliaaizn: that uses
hydraulically controlled multiple-disc clutches. The
same transmission parts, except for the torque
converter, clutch valve, output flange, and universal
joints, are used in al the 1 to 3.5 ton class trucks. The
transmission housing and torque converter housing can
be separated from each other.

The torque converter shell is made of steel-plates
welded in one body. For this reason, torque converter
parts can be replaced as an assembled unit only.

!

Three-element, single-stage,

two-phase
| Range Power path
{ F (Forward) | e o
‘ R (Reverse) b—e
} Transmission reduction ratio
F (Forward) - ’;‘_'1 L g
R (Reverse) ﬁ' - AR
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FOWERSHIFT TRANSMISSION

Torque Converter

EA .3
-1
. S
' o -
|
H H
(R
i
i
1
e ERID
1 Turbine runner 6 Clutch hub
2 Stator assembly 7 Drive cover
3 Flexible plate 8 Turbine boss
4  Pump impeller 9 Pilot boss
5 Pump boss

Note: Both gasoline-engine trucks and diesel-engine trucks
use the same type of torgque converter.
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FOWEASHIFT TRANSMISSION

Control System of Powershift Transmission

025G

1 Forward-reverse shift lever 3 Cable (inching)
2 Clutch (inching) pedal 4 Control valve assembly
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Hydraulic System Schematic of Powershift Transmission

PO ERSHIFT TRANSMISSION

Engine speed at 1600 min™' (rpm)

Torque
converter
. e - a— _;l;" C Torque converter inlet pressure relief valve
i YoTiomnn C 0.10 to 0.50 MPa
; ' ; : Lo -.| B I O Y T
. A - I | Fis FIl B N | 1" 5177 Na
| p 5;’__ B D PO .

. -

E'ar arili e

—_— Torque converter bypass L . ity TIM:
HIA r..:lllr:n;l $6.0 mm ($0.24 in.) — - E T capactly TV
: i:-r:c_ll . E i s High capacity TIM:
: M, . Herldvil sgear) ey
! Ii-‘:. RN CEER L TN LH I :
| Tk Weanows A ]
; | T Y ST =
i : I-- L T |
| l_'_ _____ A ; 1_ T D L A )
i Suction strainer i ) e oZ — M. \ "-“.L.,‘_-.
I with magnet | - K 1 \
' 100 mesh ! A
T o o
: TR . :
S ' I - - Bl
.- Pl .
Orifice bypass L f Ak e - [4ia]
; $1.7 mm ($0.067 in.) W e R [ ; et
| o
ey [P U p——_
| P i e T L
| — 1
| s

Forward clutch
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POVWERSHIFT TAAMSMISS|CHH

Removal and Installation

Removal

(1) Remove the engine and transmission as an assembly
from the truck.

Note: Removal and installation procedures for the engine
and transmission are covered in the " GROUP 5
POWER TRAIN." Drain oil out of the transmission
housing when removing the engine and
transmission.

(2) Remove the bolts securing the flexible plate through
the access hole in the torque converter housing.

(3) Separate the torque converter and transmission
assembly from the engine.

Installation

(1) Couple the torque converter and transmission assembly
to the engine. To do this, push the torque converter
toward the transmission as far as it goes so that the
distance between the end surface of the torque
converter housing and the flywheel connecting surface
of the flexible plate is 50 mm (1.97in.).

(2) Connect the flexible plate to the flywheel with the bolts
through the access hole in the torque converter
housing.

Note: Tighten the bolts evenly and progressively. Avoid
giving strain to the flexible plate.

b
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POWERSHIFT TRANSMISSION

Disassembly and Reassembly

Transmission External Parts and Torque Converter Assembly

Disassembly

H1anta

Sequence

1 MountLH 7 Oil level gauge

2 Mount RH 8 Oil pipe, Eye joint, Gasket

3 Sending unit 9 Output flange

4 Pulse generator 10 Filter case, Magnet strainer

5 Cable bracket 11 Control valve, Gasket

6 Drain plug, Gasket 12 Torque converter assembly

L
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POWERSHIFT TRANSMISSION
Transmission Housing and Output Gear

Disassembly

2 A

Sequence

1 Servo case assembly, O-ring, Steel ball
2 Transmission housing, Oil seal

Suggestions for Disassembly

(1) Place transmission assembly with the torque
converter hosing end facing down. Remove the
bolts fastening the transmission housing to the
torque converter housing.

(2) Remove the servo case assembly. Lift the
transmission housing using wire rope, lifting
hardware, and the holes for the hardware and the
mounting bolt holes on the housing.

(3) Keeping the wire ropes slightly taught, remove the
transmission housing by tapping the area around
the dowel-pin holes evenly with a plastic hammer.

-5

3 Output gear, Ball bearing

(4) Remove the transmission housing and place it with
its mating flange facing down.

Note: (a) Do not remove any steel balls or sealing caps
that are fitted in the transmission housing
and torque converter housing.

(b) Inspect the oil seal in the transmission
housing. It must not be removed unless
defective.
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FOWERSHIFT TRANSMISSION

Output Gear Assembly and ldler Shaft

Disassembly

Fea0ve

Sequence

1 Input gear assembly 2 Idler shaft

Inspections after Disassembly
(1) Transmission housing
(a) Check seal lipsthe seal rings for wear.
(2) Magnet strainer
(a) Check for clogging and damage.
(3) Idler shaft
(@) Check the splines for wear and other damage.
(4) Output flange
(a) Check the splines for wear and other damage.

(b) Check the sliding surface to the oil seal for
damage.
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POWERSHIFT TRANSMISSION

Oil Pump Assembly

Disassembly

e
Sequence
1 Oil pump assembly 3 Relief valve assembly
2 O-ring
Suggestion for Disassembly
(1) Removal of oil pump assembly Lifting bolt holes
Unscrew the pump mounting bolts and screw two bolts (at locations marked %)
(special tool) into the M8 X 1.25 holes in the pump body to
remove the pump assembly. Be sure to tighten the bolts
viLall:. or the threads will be damaged. Use M8 x 1.25
bolts having an effective thread length of 55 mm (2.2in.)
Special tool needed
Bolt 67281-15400
2UE 1

Fi= 11
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POWERSHIFT TRANSMISSION
Reassembly

-

1.1
L. e
I F
A
Sequence
1 Torque converter housing 8 Control valve assembly
2 Clutch pack assembly 9 Magnet strainer
3 lIdler gear 10 Output flange
4 Output gear 11 Oil pipe
5 Transmission housing 12 Drain plug, Oil temperature sensor, etc.
6 Servo case 13 Torque converter assembly
7 Oil pump assembly 14 Relief valve

Reassembly is almost reverse of the disassembly sequence.

ol
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POVERSHIFT TRANSMISSION

Suggestions for Reassembly

(1) Applying grease
(a) Apply grease to the lips of the oil seals in the
transmission housing.

(2) Instaling oil pump assembly

(a) Place the torque converter housing with its
weighted flange facing down.

(b) Install the relief valve and spring into the torque
converter housing.

(c) Apply grease to the O-ring and install it into the
torque converter housing. Then, install the oil
pump assembly.

(3) Installing transmission housing

(a) Reinstall the transmission housing while hoisting it
in the same procedure during disassembly. Pay
attention that the input shaft is not yet stable at the
center line.

(4) Installing torque converter

(a) Install the torque converter by aligning its splines
with the splines on the stator shaft and input shaft
of the transmission and the grooves in the oil pump
drive gear.

(b) After the torque converter is installed, check the
distance between the end surface of the torque

converter housing and the flywheel fitting surface
of the flexible plate referring to the specification

below.
Distance between torque converter 50
. min
housing end surface and flywheel (1.97in)

fitting surface of flexible plate

(c) Secure the torque converter temporarily by tying
part of the flexible plate to the torque converter
housing using suitable wires until the assembly is
fixed to the engine.

nITT

(1.97 in)
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(5) Shim adjustment

(a

(b)

(©)

Thrust the clutch pack, the input shaft and the
support bearing toward the torque converter and
measure the concave dimension between the
contact surface of the servo case and the outer edge
of bearing 1.

Calculate the shim 2 thickness required as follows:
Concavedimension 1 - 4.8 mm (0.18912 in.)
= shim thickness.
Example; (5.1 mm - 4.8 mm = 0.3 mm)
[I1 2ol in, - 0.18912 in. = 0.01182 in.]

Insert the calculate shims 2 between the bearing
supporting clutch pack and servo case and
assemble servo case. (This clearance axialy is 0.3

to0.4mm i1 1+= t00.01576in.])

Shims

' Parts NO. Thickness I

| 91A25-05100 0.1mm (0.00394in.) |
WIS - E T I

| 91A25 - 05300 0.3 mm (0.01182in.) k
HIATS AN A A
91A25 - 05500 0.5mm (0.01970in) |
91A25 - 05600 0.6mm (0.02364in) |

(6) Refilling transmission with oil

@

(b)

(©

(d)

(€)

Refill the transmission with oil only after the
transmission isinstalled in the truck and the engine
isready to be started.

Check the ail level using thelevel gauge.

Start and run the engine at an idling speed for
about 3 minute and then stop the engine.

Wait for about 30 second after stopping the engine,
and then start the checking procedure.

The checking procedure must be completed within
5 minutes after the engine has stopped.

FPOWERSHIFT THANSMISSICHM

EIETRE
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POWERSHIFT TRANSMISSION

Disassembly and Reassembly of Other Components
Control Valve

Disassembly (Part 1)

o)

s
)

R IHET

Sequence
1 Solenoid valve 6 Inching lever, Retainer, Bushing
2 Breather 7 Main orifice
3 Plug, O-ring 8 Breather cover
4 Spring pin 9 Valve plate, Gasket
5 Inching rod plates

When loosening plug 3, tap the plug head once or twice to
make the work easier.

fa 1=
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Disassembly {Part 2]

POMWERSHIFT TRANSMISSION

on g

Sequence

12 Strainer, O-ring 1 Oil seal

13 Inching plug, O-ring 7 Snap ring

14 Inching stopper 22 Snap ring

15 Inching return spring 241 Accumulator spring seat,
16 Inching rod O-ring

17 Inching valve spring Z Inner spring

18 Inching valve 2¢  Outer spring

19 Return spring 2+ Accumulator piston

20 Inching sleeve ®E  Snapring

inspection after Disassembly
(1) Vvave housing

(a) Check all il holesfor clogging.
(2) vaves

(@) Check for wear or damage. Make sure the
sliding surfaces are smooth.

(b) Check the small holes for clogging

(3) Springs

https://www.forkliftpdfmanuals.com/

Accumulator plug, O-ring
Snap ring

Main spring seat, O-ring
Main relief spring (thin)
Main relief spring (thick)
Regulator valve

Slug

Snap ring

Main relief plug

(@) Check for fatigue and damage
(4) Oil sea
(a) Check the lip for damage.




FOWERSHIFT TRANSMISSION

Reassembly (Part 1)

T
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HOWERSHIFT TRANSMISSION

Saquonce
1 Main relief plug "l Accumulator spring seat, O-ring
& Snapring "4 Snap ring
3 Slug ‘i Snapring
4 Regulator valve '?  Oil seal
% Main relief spring (thick) "2 Inching sleeve
R Main relief spring (thin) 12 Return spring
T Main spring seat, O-ring 2C  Inching valve
B Snap ring 21 Inching valve spring
1 Accumulator plug, O-ring 22 Inching rod
L Snapring 22 Inching return spring
11 Accumulator piston 211 Inching stopper
1Z  Outer spring 2% Inching plug, O-ring
14 Inner spring Zi  Strainer, O-ring

Suggestions for Reassembly

(1) Cleaning oil passages
(@) The oil passages in the valve housing must be
cleaned thoroughly. Make sure there is no
clogging in any passage before reassembling the
control valve.

(2) Tightening torques
(@) Tighten the following parts to the specified

torques.
I 1 W E e M A |
| Laching plue #5 : (RN R L B TH
! [ 24 e 30 TR
I ot 24 5 Bem
Zhains 25 i S HR TR B L LY
1
1

NI A PR Y
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FOWERSHIFT TRANSMISSION

Reassembly (Part 2)

AT

Sequence

27
28
29
30
31

Valve plate, Gasket

Breather cover

Main orifice

Plug, O-ring

Inching lever, Retainer, Bushing

32
33
34
35

fi-in

Inching rod plate
Spring pin
Breather
Solenoid valve
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Suggestions for Reassembly

(1) Tightening torques

(@) Tighten the following parts to the specified

torques.

| Boltsfastening valve plate 27 |

-
D=t e e 78
:

| Plug 30 |

6.0t08.0N'm
(0.6t0 0.8 kgf-m)
[4.4 t0 5.9 Ibf-ft]

Bolt for installing inching
lever 31

35.3t0 43.1N'm
(3.610 4.4kgf-m)

Bolt for installing solenoid

valve 37

[26 to 32 Ibf-fi]
Iy, 34

6.0t0 8.0 N'm
Plug 35 (0.6t0 0.8 kgf'm)

[4.4 t0 5.9 Ibf-ft]

(2) Direction of spring pin dlit

(@) The spring pin 33 should be installed with its slit
toward the end of the inching shaft.

LU

FOWERSHIFT TRANSMISSION

https://lwww.forkliftpdfmanuals.com/



POWERSHIFT TRANSMISSION
Input Shaft Assembly

Disassembly

L= P

fi- 211
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FOWERSHIFT TRANSMISSION

Sequence

1 Ball bearing, Sealing ring, Spacer = Angular ball bearing, Snap ring (2 pieces)

2 Angular ball bearing, Snap ring (2 pieces) Il Forward gear

2 Reverse gear 11 Pressure plate, Belleville spring (coned disc

1 Pressure plate, Belleville spring (coned disc spring), Mating plate (6 pieces), Friction plate
spring), Mating plate (6 pieces), Friction plate (5 pieces), Snap ring
(5 pieces), Snap ring I1Z Clutch spring, Snap ring, Spring retainer

% Clutch spring, Snap ring, Spring retainer 1.3 Clutch piston, Piston ring

% Clutch piston, Piston ring 14 Input shaft assembly

¥ Sealingring (3 pieces) 15 Sealring

E  Roller bearing, Input shaft spacer 15 Set screw (2 pieces)

Suggestions for Disassembly

(1) Removing input shaft ball bearing

(a8) Use the special tools to remove the ball bearing
from the input shaft.

Special tool needed
| Puller | 91268 - 13810

Plate [ 91268 - 13820
i o | F1035 - 10020 |
.. e ———— E E EE h mm R R s —— I
Gear puller (T24) : — : ' CAYED

(2) Disassembling input shaft oo -~

(@) With the clutch spring compressed using the

. . . ! el
special tool or a press, remove the snap ring. Iu i, Eﬂji
Special tool needed liL ?k_ﬁ i
| Piston tool 91268 - 17100 -"fvﬁ_._'”_ﬁj_lgt' o
I-rQ'\- - _'-! R ___.-"
Ko < -
= '--\..'_'.::}'-‘l:F--
-
. O
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POWERSHIFT TRANSMISSION

Inspection after Disassembly

(1) Input shaft
(a) Check splines for wear or other damage. ' ' 'i-l '

(b) Check the seal rings A and their grooves for wear I B i B
or damage, and measure the width of each groove. . . r NE

. T L o P S :- B
(c) Check the oil passages B for clogging. [’r'-[ . L . e

(d) Check the clutch drum and input shaft for - "_':__"r T _~| i
looseness. Ty [: s

(2) Gear
(a) Check gear and splines for wear or damage.
(3) Drum

(a) Check the plate sliding surfaces for wear or other
damage.

(b) Check the clutch piston sliding surfaces for wear or
other damage.

(4) Friction plates and mating plates

(@) Check for burns, trace of uneven contact,
deformation and wear.

(b) Check splinesfor wear or other damage.
(5) Piston ring

Check piston ring for wear or damage.

A: Standard value B: Repair or service limit

2.6+0.10 mm ’ [
Thickness of friction plate _J (0.102+£0.004in.)
k| 2.2mm(0.087in) |

L 200
A‘ (1 (e P VTR T l

14 R VRN R U FT

Thickness of mating plate
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PSWERSHIFT TRANSMISSION

Reassembly

N

[+ ™4
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Sequence

1

-

L LR L

Input shaft assembly

Seal ring

Clutch piston, Piston ring

Clutch spring, Snap ring, Spring retainer
Pressure plate, Belleville spring (coned disc
spring), Mating plate (6 pieces), Friction plate
(5 pieces), Snap ring

Forward gear

Angular ball bearing, Snap ring (2 pieces)
Roller bearing, Spacer

Suggestions for Reassembly

(1

i

Assembling clutch piston

(a) Install seal rings on the input shaft and apply athin
coat of ATF on the sliding surfaces of the clutch
piston. Take care not to damage or bend the rings.

(b) Install the piston ring on the clutch piston, and
apply athin coat of ATF.

(c) Instal the clutch piston onto the input shaft, being
careful not to damage any of the parts.

Assembling plates

(@) When replacing the friction plates, aso replace the
mating plates.

(b) Follow the reassembly sequence carefully. Do not
install a wrong number of plates.

(c) Apply ATF to each mating plate and friction plate
before installing them.

(d) Install the Belleville spring (coned disc spring)
with its convex side facing the mating plate.

PCWWERSHIFT TRANSMISSION

& Seal ring (3 pieces)

1 Clutch piston, Piston ring

11 Clutch spring, Snap ring, Spring retainer
Pressure plate, Belleville spring (coned disc
spring), Mating plate (6 pieces), Friction plate
(5 pieces), Snap ring

Reverse gear

Angular ball bearing, Snap ring (2 pieces)
Bearing, Snap ring, Spacer

Set screw (2 pieces)

17

15

15
15

Pressure plate Mating plate Friction p it
(biece) 15 pares, S
. Drum
el galle ganey, 0T
B L P A L LT AR v
TR N T [ I o ISR .
e Lo
e | . et
| . | ! . Ao
= . 1 1
FE R -
. e —m —y . i
1 T T - T U
' AN T T T
——— T a0 ... _.._-' E:-gl-_.l:_:FI
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POYWERSHIFT TRANSMISSION
(3) Installing snap rings

(@) Install the snap rings with the clutch spring
compressed using the special tool or a press.

Special tool needed

Piston tool

91268 - 17100

(4) Installing spacer

(a) Install the spacer with the oil grooves facing the
ball bearing.

(5) Installing bearing

(a) Drive the ball bearing into position on the input
shaft the using special tool.

Special tool needed

Installer T BT ] |

0-20
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(6) Installing set screw

() Apply Loctite to the set screws before installing
them.

(7) Testing clutch piston operation

(8 Check that the clutch piston operates correctly by
applying compressed air pressure through the
forward (reverse) gear ail hole.

Note: Always usefiltered, clean compressed air.

POWERSHIFT TRANSMISSION

Forward
gear

Reverse
gear

Far+a:¢ gear oil hole

IHeserse gear oil hole

JCH = L R B
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POWERSHIFT TRANSMISSION
Oil Pump Assembly

Disassembly

n [

. 21937
Sequence

1 Oil pump body 6 Stator shaft assembly

2 Internal gear 7 O-ring

3 Oil pump drive gear 8 Steel ball

4 Bushing 9 Sealing cup

5 Oil seal

Suggestion for Disassembly

Note: Inspect the oil seal in the oil pump body. Do not
remove the oil seal unless defects are spotted during
inspection.

n-2%
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Reassembly

FOWERSHIFT THAMNSMISSIIHN

. :
—
- :
l ANA9T5
Sequence
1 Oil pump body 5 Oil pump drive gear
2 Bushing 6 O-ring
3 Oil seal 7 Stator shaft assembly
4 Internal gear 8 Steel ball

Suggestions for Reassembly
(1) Installing oil seal

(a) Pressfit the oil seal into the pump body using the

special tool.

Special tool needed

Installer 91268 - 15300

(b) Apply grease to the oil seal lip.
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FOVWYERSHIFT " TRANSMISSION
(2) Lubricating internal parts

(@) Apply ATF to the internal gear, drive gear and the
inside surfaces of the oil pump body before
reassembling them.

(3) Operation check

(a) Turn the drive gear of the reassembled oil pump
assembly with your fingers to check that it turns
smoothly.

https://www.forkliftpdfmanuals.com/
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Inspection and Adjustment

Oil Pressure Measurement

(1) Transmission oil level check

@

(b)

(c)

(d)

Check the transmission fluid level with the level
gauge.

Start and run the engine at an idling speed for
about 3 minutes, and then stop the engine.

Wait for about 30 second after stopping the engine,
and check thelevel.

The checking procedure must bc completed within
5 minutes after the engine has stopped.

(2) Engine warm-up

(a)

Warm up the engine to raise the temperature of the
transmission oil.

(3) Engine speed measurement

@

After the engine is warmed up, measure the idling
speed and maximum no-load speed according to
the engine service manual. Make the necessary
adjustments if either or both of the speeds do not
meet the specifications.

(4) Preparation for oil pressure measurement

(a)

(b)

(©

Stop the engine after checking and adjusting the
engine speeds.

Raise the front wheels completely clear of the
ground either by jacking up the front axle housing
or placing a wood block under the outer mast and
tilting the w1 forward.

Block the rear wheels.

Note: The front wheels turn during the clutch pressure

(d)

a oo

measurement. Be careful and stay away from
the wheels.

Connect the oil pressure gauge to each of the ail
pressure taps indicated in the illustration.

Main pressure

Clutch pressure

Torque converter inlet pressure
Lubrication oil pressure

Note: When loosening the plugs a through d, tap the

plug head once or twice to make the work easier.

f1=*

POWERSHIFT THARSMISSION
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PCAMYERSHIFT TRANSMISSION

(e) Usethefollowing toolsfor the oil pressure measurements.

Oil pressure measurement tools

L{ TR

Specia tool/ Remarks Main pressure | Clutch pressure Torque converter| Lubrication oil
part number P P inlet pressure pressure

*Connector G (PF) 1/8 and e o e
65628 - 00400 | Rc (PT) 118 thread - - :

*Connector R (PT) 1/8 and - o - -~
64309 - 17733 G (PF) 3/8 thread o - b :
Connector MET 2 L and _ _ o
SITES DT R RS el N

*Gauge G 5s (GGE?ll-(.P:ﬁ | _ _ ' -
64309 - 17714 | thread (87 .psi]

2000 kPa
*Gauge 11" 3/8 (20k 5 O O
gflem?) — —
64309 - 17713
thread 1590 ;]
*Hose Both side
3/8
64309 - 17722 G (IPF) _ o O O O
W IR
* Connector Both sde
Wt For au e l.r-.l :- :" "
64300- 17731 | O 11138 conndetion - : 2

Note: Tools marked with (*) are included in the gauge kit 64309 - 17701.
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(5) Qil pressure measurement procedure

PLWERSHIFT TRANSMISSION

(a) Start the engine, shift the direction lever into the neutral position and measure the main pressure, torque
converter inlet pressure, and lubrication oil pressure.

(b) Measure the clutch pressure with the lever shifted into the forward position, then measure it again with the
lever in the reverse position.

| a | Main pressure

| b | Clutch pressure
!
I

Torque converter
-inlet pressure

Lubrication oil
pressure

Engine rpm-

| shift |

i:*~: A

800 * 50 min™ (rprn) 1 Forward 1
Reverse] A l

! A :

Ifl'JIII

[ LU T

| RIR I-.

A: Standard value

Unit: MPa (kgf/cn?) [psi]

O|I pressure

SRR “-||~>=||- c-f--al

A Nl I I I-:'-!I R I N I PO T

IIJ-III N T B I I P .il.‘-.-il

'|||'||1___|| ab |'||I'|.-'||

T
I |._".-"|

1600 It 100 min™* (rprn) {Forward[ Al

lReverse’A‘
PN A

| 800£50min (rpm)  kaeanl A

' H;,".l_"'hl_' b I
v o Lo A
1600 £ 100 min™ (rprn) _

] Reverse] A !
. { \ !

Torwanl A

Tl :

800 £ 50 i (rprn) .
] Reverse] A ]
| N |A]

fonwan:l :

1600 + 100 :iza (rprn)
{ ReverseI A l

N A

80050 aen (rprm)  Erewaid 4

| r Reversel A_I
| I
* 1600+ 100 min™* (rprn) H-d.:...h:

I | v A

]

Il |,

e
[ O CE I T
[ B

AL

T TRl dn ,II'."-'II _|||h"' |

.I-‘\-"”hll'-i-l'-l'- I|I 'I-. I"'\-‘-I

|I'||,|| '||'~'|.I-.'|.l"--l
[ LT P N B I PO S B L TR L
TSI I T LR B TR B I P L N F R

LN BN T

(I N I R O (PR

Tl DA 03 |y

MalrimlE I"-":-'ih. |

0.14100.18 (L4 10 1.8) [203t02611

I'|"'-_'\-|I|"'|||'|'-_|'I||| n i

~ 0.10100. 14(1Ot014)[14.15t02031

038t0042(3 9t04.3) [55.1 t06091
E R LI R

0.36 10 0.40 (3.7t0 4.1) [52.2 to 58 O]

N ITERRIE NI

AN T e B

II-I-||II|| -\.~.|

sl g |-||||||‘:"1

0t00.04 (0 t00.4) [0t0 5.8]

TR N TR TNV R (N N S P I L

= A e T

IR T I R

TN AN T I PO T R TR | K |

LR
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POWERSHIFT TRANSMISSION

Clutch (Inching) Pedal Adjustment

Brake
|r.¢=|"';r.ll-.-:___'.;?‘~ { I*ay
el ok A L
'H.Ff_ -“}'-.; "'-\.K H h
el

Y
"\;;
R "

209929

The clutch (inching) mechanism is linked to the brake
pedal. Depressing the brake pedal cuts the pressure acting
on the transmission before the brakes take effect, bringing
the transmission to a neutral condition.

A faulty inching mechanism may create such problems as
failure in clutch disengagement and partial clutch
engagement. This in turn may cause an abnormal increase
in the transmission temperature, as well as braking
malfunctions and clutch plate seizures. Be sure to make al
the following adjustments carefully so that these problems
may be avoided.

(1) Adjusting brake pedal

() Adjust the brake pedal height A (from the floor
plate top surface to the brake pedal top surface) to
the following standard value by turning the stopper
bolt 1 and then lock it with the lock nut.

Brake pedal height A (B4 T T e T

(b) Remove the clearance between the push rod pin of
the brake master cylinder 2 and the piston (zero
clearance).

ERN
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(c) Turn the push rod of the brake master cylinder
until the clearance b in the detail B adjusted to the
range indicated below.

TeoL ok gy [NHN 2Ainhm
[1o e - . RN FERTI
L L I PN A B DY BT
Clearanceb (0.0079 to (0.0079to
0.0394 in.) 0.0315in.)

(d) Lock theclevisfirmly with the lock nut.

(e) If the pedal has been properly adjusted, the brake
pedal free play becomes the range indicated below.

. . Ir'- N RO 1 2,3ton
[[E I e BT . classes
A3 s LA s 525 o
Brake pedal free play (0.0591 to (0.0591 to
0.2559in.) 0.2165in.)

(2) Adjusting inching pedal
(@) Adjust the height A of the inching pedal (from the
floor plate top surface to the inching pedal top
surface) to the following standard value with the
stopper bolt 3.

Inching pedal height A 191 mm (7.52in.)

(b) Adjust the clearance ¢ between the bolt and linkage in
the portion C to the following value and lock it firmly
with the nut.

T _-_ -I |_l.|-|.-;. .."-Il.ll.l-:' |- 1ton 2,3ton
T e class classes

Clearance ¢ between 10.0 mm 11.6 mm

bolt and linkage (0.391in.) (0.457in.)

POWERSHIFT THARNSHISSIChH
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POWERSHIFT TRANSMISSION
Inching Valve Adjustment

Start by:

(a) Blocking the rear wheels, then raising the front wheels
following the procedure described in the preceding oil
pressure measurement section;

(b) Connecting an oil pressure gauge to the oil pressure tap
(position D in theillustration);

(c) Confirm that the inching rod 1 projects completely.
The projection A of the inching rod (initial condition)
iS48+0.5 mmi1 ~:=M 2% in.)

(d) Connect the inching cable 2 to the inching lever pin 3.

(e) Adjust the play of the inching cable to 0.5 to 1.5 mm
(0.02 to 0.060 in.) and secure the cable by inching
cable locking nut (outer) 4. Be sure to observe the
lower limit (0.5 mm [0.02 in.]) to prevent over
tensioning of the cable.

Procedure

(@) Run the engine at idle to raise the w=ri=c:awne of the
transmission ail.

(b) Shift the lever into the forward (reverse) position.

(c) Depress the inching pedal gradually to make the
plunger 2 retract, while recording the clutch pressure
(Pc) for each stroke distance of plunger 2 in order to
know the relationship between them.

(d) Check that the recorded values correspond to the
valuesin thefig. on the right. The oil pressure must be
exactly 0 (zero) when the plunger 2 isfully retracted.

https://lwww.forkliftpdfmanuals.com/
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Troubleshooting

" Not enough
_output power

ST ERTUSU N R PIYI

T I Sicky iew
. AR Y ! :
: : [BATHR R N TIENTa EY Y
| P -

1

— Qil level too low

Air being sucked in on suction side

H Weakened spring in main regulator valve
_ Torque L_-— Worn gears in oil pump, resulting in
I" " converter H reduced capacity
Magnet strainer clogged
l - Seal rings or O-rings worn
. Stator freewheel seized

Impeller damaged or rubbing

- Air being sucked in on suction side
+ Waterin oil
1 Qil level too low

Pedal linkage maladjusted (brake shift and
forward reverse)

o ] Main pressure too low, resulting in slipping
1 | clutches

T aaenm

Seal rings or O-rings worn
Clutch piston damaged
l | Friction plate seized or dragging
- - Road wheels —— High mechanical resistance in road wheels

r— Flexible plate broken
— Not enough oil
Qil pump drive defective
— Turbine shaft broken
Main pressure too low

| Torque
converter

— Not enough oil
I Inching pedal link maladjusted
I Seal ring worn in servo case
-- O-rings on input shaft worn
Plug on input shaft loose or slipped off,
resulting in oil leaks
Tramamis i = & T
. Shafts broken

Clutch drum, particularly snap ring groove,
defective

r Snap ring fitted to clutch drum broken

= Qil way for supplying oil pressure to clutch
piston clogged

—— e Shaft splines worn

Lo o2l

Bookex|zrts in reduction differential or

https://lwww.forkliftpdfmanuals.com/

FPOWERSHIFT TRARNSMISRION

— Tune up engine.
— Tune up engine.

— Refill.

— Replace gasket and
retighten.

}f Faulty action of spool in main regulator valve — Repair or replace.

— Replace.

— Overhaul and check or
replace defective parts

— Clean or replace.
— Replace.

— Replace torque converter
assembly.

— Replace torque converter
assembly.

— Retighten or replace
— Replace ail.

— Refill.

— Readjust.

— Readjust.

— Replace.

— Replace.

— Replace.

— Check and adjust brake
system

— Replace.
— Refill.

— Replace.
— Replace.

— Check pump gears for
wear or replace.

— REefill.
— Readjust.
— Replace.
— Replace.
— Repair.

— Replace.

— Replace.
— Replace.

— Replace
— Clean or replace.

— Replace shafts.

— Repair or replace.



MCWERSHIFT TRANSMISSION

— Flexible plate broken
— Bearings damaged
* ltull e bladesof running member

e

P RS TS I

Boltsloose

: Splines worn
L.~ . .

} Oil pump noisy

r— Friction plates seized and dragging
Bearings worn or seized
Gears broken
— Bolts loose
‘ — Splines worn

. .‘Transmission - -

ﬁfiggrma' L Magnet strainer clogged

_[ [ E Main regulator valve defective

i Restriction in oil pipe

I - Oil too viscous in cold weather
Instruments faulty

Wrong kind of oil used

— Lol mnse

— Magnet strainer clogged
|- Oil pump defective

| Excessive oil IIeaks 4 brok
-=* (1) Main regulator valve spring broken or
( )fatigue%? pring

~ . Low noise

: (2) Main regulator valve spool defective

Air being sucked in
Qil level too low

- - Leaking oil seals

— Leaking joint of case

— Leaking pipe connection or joint

— Leaking drain plug

Oil leaks ‘
: - Cracks or blowholes in case

Qil blowing out of transmission housing
(1) Water in ail
(2) Air being sucked in suction side

(3) Oil leaks from air breather
Qil level too high

https://lwww.forkliftpdfmanuals.com/

— Replace.
— Replace,

— Replace.torque
converter.

— Retighten or replace.
— Replace.
— Repair or replace.

— Replacefriction plate.
— Replace.
— Replace.
— Retighten or replace.
— Replace.

— Clean or replace.
— Wash or replace.
— Replace.

— Replace ail.

— Replace.

— Replace oil.

— Clean or replace.
— Replace,

— Replace.

— Repair or replace.

— Retighten or replace
packing.
— Rfill.

— Check lips and dliding
surfaces for wear.
Replace seals.

— Retighten or replace
packing.

— Repair or replace pipe,
gasket and O-rings.

— Retighten and replace
gasket.

— Replace.

— Replace oil.

— Replace packing and
retighten.

— Repair.

— Lower oil level.



POYWERSHIFT TRANSMISSION

r— Qil level too high or too low — REefill or drain.
Magnet strainer clogged — Clean or replace.
i Impeller rubbing — Replace torque converter
I assembly.
___ - Stator freewheel defective — Replace torque converter
. Torque I| ! R assgmbly.
i | converter t - - Air being sucked in — (R)etrli%gtm or replace
l }——Waterin oil — Replaceoil.
— - Restriction in oil pipe (resulting in reduced — Repair or replace.
Qil temperature circulation flow)
ITstoo high L - - Bearings worn or seized — Repair or replace.
o o Instruments out of order — Replace.
' - - Friction plates dragging — Replace friction plates.
! cleanmna swen - === Bearings worn or seized — Repair or replace.
Control linkage defective — Repair or replace.
C— -- Truck not operated properly — Urge user to operate
i - Others H properly.
— Others
(1) Cooling fan belt damaged — Replace.
(2) Qil cooler clogged — Clean or replace.
(3) Brakes grabbing — Check and readjust.
] . — Main regulator valve defective — Repair or replace valve
Main pressureistoo g . . assembly..
high I——- Qil viscosity too high because of low temperature ~ — Replaceoil.
1
Wrong kind of oil used — Replace ail.
Magnet strainer clogged — Clean or replace.
Oil pump failure — Replace.
. - Coil spring defective in main regulator valve — Replace.
Nelain prossane s e i Faulty movement of main regulator valve spool — Repair or replace.
[t "0 Air bei ng sucked in — Retighten or replace packing.
- * — Not enough oil — Refill.
1- Control linkage defective -— Repair or replace.
- Clutch valve out of order — Repair or replace.
— Magnet strainer clogged — Clean or replace.
— Oil pump worn or otherwise defective — Replace.
Coil spring defective in main regulator valve — Replace.
| Fautly movement of main regulator valve spool — Repair or replace.
Clutch pressureistoo | — Air being sucked in — Retighten or replace packing.
j lre I . Not enough oil — Refill.
| Control linkage out of order — Repair or replace.
' Inching valve defective — Repair or replace.
1 Seal ring broken in servo case — Replace.
I Clutch piston seal rings broken — Replace.
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POWERSHIFT TRANSMISSION

--= Lack of engine power if the speed isslightly low in  — Tune up engine.
both forward and reverse drive

Stzléifs&z%doﬁutof | - Stator and freewheel damaged if the speedis — Replace stator assembly.
sp i excessively low in both forward and reverse drive
Inching pedal linkage defective, or friction plates ~ — Repair or replace.

slipping if the speed istoo high
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POWERSHIFT TRANSMISSION

Service Data

A: Standard value B: Repair or service limit

—_— — Unit: mm (in.)
i oo Truck Models
T __ 1 ton class 2 ton class 3 ton class

Items ot -
Main pressure (engine at 1600 + 100 rprn) - ; T L e v

MPa b e 1 [psi] A I DAt - s A 04 =t s
Clutch pressure (engineat 1600 = 100 rprn) A 0.98 0 1.28 (9.99t0 13.1) [142.2 to 185.71

MPa [Eul vra'1 [psi] ' ' ' ) ' '
Torque converter inlet pressure
(engine a 1600+ 100 rpm)  MPa (kgf/cm?) [psi] | 0.10100.50 (1.02105.10) [14.5 10 72.5]

1-speed” Al:

Lubricating oil pressure (engine at 1600 + 100 rpm) A 0.03t00.29 (0.31 t0 2.95) [4.4 to 42.11

MPa (kgf/cm?) [psi] Automatic 2-speed T/M:

0.01t00.15(0.1to 1.5) [1.45t021.81
Travel timefor 100 m (330 ft) starting acceleration s ' 5 seconds. maximum
(no load) . '
; Er—
Diameter of fitting surface in contact with A 42 oms (1654 So.1.
oil sea 1 B 41.85 (16.4763)
| — - )
| : t. -4 j:l,.l | ..H-
| : . - Al e
g : 1 (R
i i J .. x L
- 1 HEY R
1 R
15 286% (0.590 "7
Diameter of shank 1
B 14.93(0.5878)
—_—

FLCATT

-] ]
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FOWERSHIFT TRANSMISSION

A: Standard value B: Repair or service limit

Unit: mm (in.)

T — Truck Models
e 1tonclass 2 ton class 3ton class
Items I _
] A 0.040 to 0.083 (000157 to 0.00327)
Side clearance 1
B 0.15 (0.0059)
) (N A R INE R TR AT RO (1
Top clearance 2 - :
. H (KR | e .
L TN VI R LN, PPN PR W AT i Y
Backlash b
. TH HIE NN R
Oil pump
' AT ¥
Face runout of flexible plate 1 A 0.2(0.0079)
(in free state) B 0.5 (0.0197)
Distance between end face of
transmission case and mating face of A 50 (1.97)
flexible plate 2
o L I o
M i - )
. — I.-I a1
Flexible ] T P 35 e
plate : ok T | [
-
g T RN
— —
T UG
fOt
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Items

Clamw s

FOWERSHIFT TRAMNSRISSIOY

A: Standard value B: Repair or service limit

Unit: rnm (in.)
Sl

——— 1ton class 2 ton class 3ton class
= o ! . '
ki R I N LT B B R AR P
Thickness of mating plate 1 [H - AP .
SRE 2 !
' LI R N [T | Y | TR '
Thickness of friction plate 2 p
Rl [ A
o 0.13t00.29 (0.005121t0 0.01142)
Backlash of friction plate and gear 3 5 05 (00197)
A S I I U T R | [ I
Width of seal ring 4 | R
i R TR
) ) ) 25" (0.0984 .'"i
Width of piston seal ring groove 5 B 2.65(0.10433)
Free length of clutch spring 6 g
Spring constant: S oL T | KRS
K = N/mm tkzl-uaii [Ibf/in.] . k=l H R I o .
A LA o 575 L On]#]
| 11, . acus of pressure plate 7 o ——
e N

20084

[
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FCWERSHIFT TRANSMISSION

A: Standard value B: Repair or service limit

Unit: mm (in.)
T . Truck Models
T __ 1 ton class 2 ton class 3ton class
Items T -l
' At TR
Starter shaft seal ring width 1 —
L RIS
Starter shaft piston seal ring groove A 25:1 (0.0984" ! .
width 2 B 2.9(0.1142)
A O Tt EL TN | L S [ )
Clutch piston seal ring width 3 v ) et S
I+ RN e
A 2.8+ 0.05(0.110+ 0.0020)
Clutch piston seal ring groove width 4
B 3.0(0.1181)
A 2.5+ 0.05 (0.0984 + 0.0020)
Servo case shaft seal ring width 5
B 2.3(0.0906)
] ] A 250 7 (00984 I
Servo case shaft seal ring groove width 6
B 2.9(0.1142)
IS?]F;}J: Servo case inside diameter contacting A 30 0 a4l T
' b
assembly seal ring 7 i 30.2 (1.189)

2107033

N=11
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PFLYWEHSHIF T TRAMZRAISSNN

A: Standard value B: Repair or service limit
Unit: mm (in.)

. Truck Models
Tl 1 ton class 2 ton class 3 ton class
Items - - _
Free movement of output fringe gear
(looseness of mating splines) 1 A 0.054 to 0.14 (0.00213 to 0.0055)
.. j | i
Output " - : :.‘
Shaft ’1 . ' -Li— L
X 9 ﬂ
1
| |
| | AT
Free length A 35.15(1.38)
Torque converter L oad 2t heiaht
relief valve 1 0 eg + +0.3k:11[6.6
15.5 mm (0.61in.) B 29.4+ 29N (3.0 0.3 kxI1 6.6 Ibf]
1
e
I

aoar
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FIWERSH-FT TRANSMISSION

Tl'l_ll_' L ||_||_' I

A: Standard value

B: Repair or service limit
Unit: mm (in.)

To-- o I Lol 2 e Joea Ll
htrs T m -l
e Leigeth Ll =L uhig I
."-Iil.l'l :'i.'ll..'l L adath ht —_—r ream . . '
outer spring 1 0O elg i
Spring 28.95 mm (11401in.) B 19.642N (2+0.2kgf) [4.4 40.51bf]
) . Free length A 78 (3.071)
Main relief
inner spring 2 Load at height + n 4
spring 45.95 mm (LK:1in) B 71.3£ 7.1 N (7.3+0.1kgf) [16 = 1.6 bf]
oes ooz b R R i
'|11|'|'in_5: win e . f o e —— - - N — '
i A 9.7+ 1N (1.0 40.1kgh) [2.2 40.21bf]
Free length A 168 (6.614)
Control Inching return
valve ring 4 Load at height +
Spring 70 mm (2.756in.) B 88.3: 7N (940.7kgf) [19.8 4 1.61bf]
. Free length A 70.89 (2.791)
Inching valve o al el
return spring 5 o ST n
_ spring 18.2mm (0.717in)) B 9.741N (1.0£0.1kgf) [2.2 40.21bf]
Free length A 91 (3.583)
Accumulator valve
outer spring 6 Load at height " "
spring 77.6mm (3.055in) B 98+ 7.8 N (10 4 0.8 kgf) [22 £ 1.8 1bf]
e hergeth A IR B B
Accumulator valve
inner spring 7 Load at height + . 8+
spring 50 mm (1.969in.) B 48+ 39N (4.94 0.4 kgf) [10.8 = 0.91bf]
fi-211
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POWERSHIFT TRANSMISSION
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FRONT AXLE AND REDUCTION DIFFERENTIAL
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Structure

1 Ton Class

FRONT AXLE AND REDUCTION DIFFEREMTIAL

. M 1 10 o
S0 . D
17 !
=" - . 1 1
! PR B LD
- o g e SFLT ) D
e i A I TR
Nt T T I TEN
| | SRR R SN I
! i S M. T
n ., fo— EEEEE L R % R hp ot T
i o _._\,_H" ; - o J I P '{" i+ " ."'n_.'F" -'-ﬂ
| . PR £ Ten BT ey I R
HE. . o I PP 'y T L, _
o L I Rl o o 3 ii
I 1 I... :I'|_p . : R ._l -.- ) ' .{-._r- | - ' K
- . P L ;‘l.L . PR p— ' S R
- - —_— g . L T s .-
B I U YT (T o SRR A o | Ly T
"?-I:H __'_b":- -.5”.1:" = = L o R - . : !..h.. . ":{Ml"- -:;-'}: \.-li_ H i:-'
T i ) IS RS CEIPS .-
AR 8 % | P /:’I NS gl
) fll_':"l 'l: v ' —L _ ) . I | "::_‘\““:I. r_.- n LN _ -._I —_\.-_":" N _ET
L L ' s - ‘1..'-.. R
R AN
!‘—l R HERL T T, . | : :l:-".l"""l‘—h'._
— _'.."" - L _ﬁ‘jx\"-,h,_.-i'_ ';:_ 1 1 w1 R L.
oo [ s s 34 Vel 0 Tt
'_":-' - b : Rl IF By T -~ - .
i E s 5 |
! | ; -
' T
! L]
L} '1
210089

Front wheel hub
Frame support
Axle shaft

Axle housing
Differential pinion

ga h W DN PP

11

12
13
14
15

Differential gear
Differential case
Differential carrier
Reduction gear
Reduction pinion

Input flange
Drive gear
Driven gear
Carrier cover
Backing plate

© 0N O

10

Frame support 2 is bolted to the front axle housing
together with the backing plate 15 of wheel brake.
While front wheel hub 1 carries a single wheel, a
double wheel can be mounted to it with optional rim.

The reduction differential is mounted to front axle
housing 4. The input Range 11 carries a drive gear
which meshes with the driven gear mounted on the
reduction pinion 10.
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FRONT AXLE AND REDUCTION DIFFERENTIAL

2 Ton Class

. 11 in .
] ) 1z o -
. i \ ;
. . ) . Sl .
H ' | i < I]-“":" - :
- -_I-T..-.. |.---—.['|'. ' T'I i : lm s oo
FY SN e o { S S
! J : el b T AR
[ B ! - B P
oL REii U | B R PR P
. ot el ' il . [ '.! o
e P -, A L e *
e B T T ARALEEL NI 1:'
. ot Pl ..I' e o | o H\\'
[ 3 tL £ J‘I\I o S
L g, S — Py ' Lol 3
.. - ' - B T A TR &g T
i S lml —_ -IJ- — T : Ij -
L L - . —i T .
|-'-'_E'---_.:1-_-,.“-"'_- o= p— = jpoe l;.a: - ..'t.' : :-I S
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210090

Front wheel hub
Frame support
Axle shaft

Axle housing
Differential pinion

arwWN P

11
12
13
14
15

Input flange
Drive gear
Driven gear
Carrier cover
Backing plate

Differential gear
Differential case
Differential carrier
Reduction gear
Reduction pinion

© 00N O

10

The reduction differential is mounted to the front axle

Frame support 2 is bolted to the front axle housing
together with the backing plate 15 of wheel brake.
While front wheel hub 1 carries a single wheel, a
double wheel can be mounted to it with optional rim.

housing 4. The input flange 11 carries a drive gear
which meshes with the driven gear mounted on the
reduction pinion 10.
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FRONT AXLE AND REDUCTION DIFFERENTIAL
3 Ton Class

|

14
| :
|
Finre-
1 Front wheel hub 6 Differential gear 11 Input flange
2 Frame support 7 Differential case 12 Drive gear
3 Axle shaft 8 Differential carrier 13 Driven gear
4 Axle housing 9 Reduction gear 14 Carrier cover
5 Differential pinion 10 Reduction pinion 15 Backing plate
Frame support 2 is bolted to the front axle housing The reduction differential is mounted to the front axle
together with the backing plate 15 of wheel brake. housing 4. The input flange 11 carries a drive gear
While front wheel hub 1 carries a single wheel, a which meshes with the driven gear mounted on the
double wheel can be mounted on it with optional rim. reduction pinion 10.
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FRONT AXLE AND REDUCTION DIFFERENTIAL

Removal and Installatian

Front Wheel:s

Removal
[Single wheel]

1 Wheel nuts
2 Front wheel

[Double wheels]

Extension valve
Outer wheel nuts
Front wheel (outer)
Inner wheel nuts
Front wheel (inner)

g > WON PP

Start by:
(@) Pull the parking brake lever and block the rear wheels.

(b) Loosen the wheel nuts 1 by two turns. Then, raise the
front end of the truck using a hoist or the hydraulic
system.

(1) Hoisting
Using slings and eye-bolts at both ends of the cross

member on the outer mast, lift the front end of the
truck with a hoist.

https://www.forkliftpdfmanuals.com/
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FRONT AXLE AND REDUCTION DIFFERENTIAL

(2) Using hydraulic system - !

Tilt the mast al the way back and place wood blocks
under the mast in the appropriate places. Then, tilt the
mast forward to raise the front end.

—_—
- ——-—._& DAUTI{JN_] -
After raising the front end, place jack stands
under the frame to prevent the truck from falling.

-

200320

Suggestion for Removal Outer wheel ‘
In the case of double wheels, remove the outer wheel nuts nut
and outer wheel. Then, remove the inner wheel nuts and T
inner wheel. n."

ey

L

{ a1 1]
Installation

To install, follow the removal sequence in reverse, paying
attention to the following points.

(1) Tighten the wheel nuts evenly to the specified torque
so that the wheels will not wobble during operation.

| g

T .- TR P 1 : | =om ' LEEETET

.|_|:_.” - T - i Ll ) RERIEN
Tightening torque for Iant L =% | 377.6537.8
wheel nuts (16+1.6) | (385+3.9)
N-m (kgf-m) [Ibf-ft] | [116+11.61 | [279527.91
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FRONT AXLE AND REDUCTION DIFFERENTIAL

Front Axle and Reduction Differential

Removal

Sequence

1 Front wheel 8
2 Nuts 9
3 Fork, Lift bracket 10
4 Return hose for lift cylinder 11
5 High-pressure hose for lift cylinder 12
6 Tilt cylinder socket 13
7 Mast support bearing cap 14

Note: (1) For removal of the front wheel |, refer to '"'Front

Wheels. Removal."

(2) For removal of mast parts 2 through 8, refer to
"GROUP 12 MAST AND FORKS.”

(3) Before -z ine the front axle and reduction
differential, remove the front axle drain plug
and drain transfer and differential oil.

Mast

Brake pipe

Parking brake cable

Universal joint

Bolt, Nut

Bolt, Nut

Front axle and reduction differential
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FRONT AXLE AND REDUCTION DIFFERENTIAL

Suggestions for Removal
(1) Removing bolt 12 R

Bolts 12 are coupling the transmission with the differential.
Before removing these bolts, place a wood block under the . x,
transmission to support it. ST T

—_
. S
" :
. .
—
e e e
L P - N
HHHEN

(2) Removing parking brake cable

To remove the parking brake cable, remove the parking
brake lever assembly from the dashboard and disconnect
the cable from the lever.

Note: To dismount the reduction differential alone, remove
the front axle as described above. To dismount the
reduction differential after removal of the engine and
transmission, the front axle does not need to be
removed from the truck.

Installation

To install, follow the removal sequence in reverse, paying
attention to the following points.

(1) After connecting the parking brake cable, make sure
that the brake lever operating effort is within the
specification.

245t0 294 N
(25 to 30 kgf)
[55 to 66 Ibf]

Parking brake lever operating
effort

(2) Beforeinstalling the mast, bleed the brake fluid circuits
of trapped air. For bleeding, refer to "™ CROUP 9
BRAKE SYSTEM."

(3) After installing the mast, make sure that tilt angles,
forward and backward, are correct and that the lift
chains, right and left, are equal in tension. Refer to
"'GROUP12 MAST AND FORKS ™

(4) Fill the front axle housing with oil up to the plug hole

level.
L . v e mmm i e -1
| Tl lrack STkl e R :
1 . ..--"--. _ i N X w2
.JELI.I _ STl .
20 enmes el s 12 i v s
b g IUNLEELL NI IR U R T T

-
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FRONT AXLE AND REDUCTION DIFFERENTIAL

Disassembly and Reassembly

Front Axle

Disassembly

gy,

Sequence
1 Air bleeder
Level plug
Drain plug
Axle shaft
Lock ring, Lock nut
Tapered roller bearing

o 01~ WD

Start by:

(a) Remove the mast. For replacement of the front
axle housing and disassembly of the differential,
refer to" GROUP 12 MAST AND FORKS.”

(b) Jack up the truck.

(c) Support the front end of the truck with blocks or
stands at both sides to keep the truck in the
horizontal position.

(d) Remove the front wheels.

7 Front wheel hub, Brake drum
8 Oil seal
9 OQil seal

10 Tapered roller bearing

11 Brakeassembly

12 Frame support, Axle housing

Note: It is not necessary to remove the axle housing or
to drain the oil when removing the axle shaft or
disassembling the wheel hub.
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Suggestions for Disassembly

(1) Removing lock nut

Use the lock nut wrench (special tool).
Special tool needed

| 91268-00800 |
| 03703-59001 |

|1ton class

12,3tonclasse$

(2) Removing front wheel hub
Use the wheel hub puller (special tool).
Special tool needed

TR LT R T

1tonclass PELLALES - (2w
1

2,3 ton classes SLHGe "

Note: It is not necessary to remove the oil seal from the
hub nor disassemble the oil deflector unless the seal
is defective.

(3) Removing bearings
The inner race of the tapered roller bearing remains in the

axle housing when the hub is drawn out. Remove this race
together with the seal retainer with a bearing puller.

Note: Trucksof 1 ton class do not have the seal retainer.

FRONT AXLE AND REDUCTION DIFFERENTIAL

! [IREN= 74 Il ipecial tool |
Wl 7S
- 1 F

"I"'H\.IL.-F.\'_"___T 1 .'ll ] : L

229915

Spi al tool
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FRONT AXLE AND REDUCTION DIFFERENTIAL

Inspection after Disassembly
(1) Axle shaft
(a) Looseness of mating splines

Mount the differential level gear on the splined end of
the shaft and set a dial indicator as shown. Rotate the
bevel gear in the direction shown and read the free play
(looseness of mating splines).

A: Standard value B: Repair or servicelimit
|

Free movement T, LI IV [ R TITYT
(looseness of mating - RN H O N IR N I TRLUNTE
splines) 13 R TTR LI s

(2) Shaft deflection and flange runout

(a) Set adia indicator at the middle part of the axle
shaft. Rotate the shaft and read the dial indicator
(deflection of axial shaft).

A: Standard value B: Repair or service limit

Deflection of axleshaft | 1.0 mm (0.039in)
(1/2 of dial indicator BIGRARTIT

reading) B 2.0 mm (0.079in.)

(b) Set adial indicator against the flange of the axle
shaft as shown. Rotate the shaft and read the face
runout of flange.

A: Standard value B: Repair or service limit

N THES TR U BT
Face runout of axle shaft —

flange | 0.5mm (0.020in)

(3) Axlehousing

(a) Check the surfaces of axle housing in contact with
the mast bearing for damage.

(b) Check the entire axle housing for distortion, dents
and other defects. Pay particular attention to the
welds to see if any weld is cracked to require
repair.

(4) Others

(a) Check the outer surface of oil seal and retainer for
wear or damage.

(b) Check the outer and inner oil seals for wear or
damage.

L= L= K

Deflection of shaft

\

=

Face runout of flange

209949
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FRONT AXLE AND REDUCTION DIFFERENTIAL

Reassembly

To reassemble, follow the disassembly sequence in reverse,
paying attention to the following points.

(1) Front wheel hub i
(a) Fill grease (Autolex A or equivalent) in the front ,;:'_L T el y
wheel hub as shown. ',;;_t-.l,;'-.;ﬂr:'_' N J__
Stuff grease in the roller holder of the tapered ]
roller bearing (inner) using the palm. . ',_1

Apply grease to the lip groove of oil seal.

]
P .k CAUTION _
kUse care not to let grease in the brake drum. J Cegsa A9
vay U s menbinlen Bapeecnel weld o D e i | .
i !
vt oel il el o e soace ] Tl B e, i
Al vl o ot I .
. . s —_— ! :
oAk 3huld L S A | £2e3a ol
T e vliann Llimecn ) 1
leatallo R B H R T Y B |
. e ——————— |
|

(c) Apply sealant 1 il bl #1104) to the flange
surfaces of the axle shaft.

-
-
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FRONT AXLE AND REDUCTION DIFFERENTIAL

(2) Hub bearing preload adjustment and lock nut

(a) Install the nut hand-tight with a socket wrench
(special tool).

Special tool needed

E ....._____.:- _||l-. L_ :ll],'"'|,_-\.| . C1Lan . 2 , 3 ton
. Tem vl classes
| Socket wrench | 91268 - 10800 | 03703 - 59001 |

(b) Rotate the hub and tap its periphery with a soft-

210093

head mallet for snug assembling.
(c) Fully tighten the lock nut to obtain hub bearing
preload within the specified limits.

Note: To check the hub bearing preload, hook a spring
scale on the hub bolt, then pull it to measure the
tangential force of the hub bolt.

Unit: N (kgf) [1bf]

: B '--..____']'.'.il.'k Slondel 1ton 2,3ton

e e class classes
Tangential force of hub S S 2% di
bolt (increment from M 3.7 IR AR
when preload is zero) 12 |25 LT (R
Starting torque of hub 0.5t05N'm
rotation (increment from (0.1t0 0.5 kgf-m)
when preload is zero) [0.35 to 3.7 1bf ft]

(d) Fit the lock ring into place and tighten the lock
bolt.

(e) Check the preload again.
(3) Drain plug
(a) Tighten the drain plug to the specified torque.

834+ 7.8N'm
Tightening torque (8.5+ 0.8 kgf'm)
[61.5 + 5.8 Ibf ft]
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FRONT AXLE AND REDUCTION DIFFERENTIAL

Reduction OiHerential

Disassembly

FI07Ad

Sequence

1 Lock plate "« Reduction pinion, Tapered roller bearing

2 Adjusting screw (inner), Shims

3 Bearing cap "1 Carrier cover

Remove parts 4 through 9 as an assembly 14 Tapered roller bearing

4 Tapered roller bearing 2 Driven gear

5 Pinion shaft ¢ Plate

6 Differential pinion 17 Drive gear, Ball bearing

7 Bevel gear, Spacer 18 Input flange

8 Differential case 1% Ball bearing

9 Bevel gear 2C Oil seal
10 Cover, O-ring 1 Differential case

11 Lock nut, Shims

- -
A
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FRONT AXLE AND REDUCTION DIFFERENTIAL

Suggestions for Disassembly

Note: (1) Before disassembling the differential, except for
replacement of the reduction gear set, be sure to
measure the gear backlash to ensure correct
backlash at the time of reassembly.

-\._Truck Model | 1,2 ton 3ton

e classes class
Backlash between | 0.20t00.28 mm | 0.25t0 0.33 mm
reduction gear and (0.0079to (0.0098 to
reduction pinion 0.0110in.) 0.0130in.)

(2) Provide a matching mark across the bearing cap,
adjusting screw and carrier on each side to
ensure correct refitting.

(1) Removing bearing

Use a bearing puller to remove the inner bearing.

(2) Removing shims

After removing the lock nut 11 and shims, check and
record the total thicknessof the shims. Tie the shims to the
lock nut so as not to be lost.

JoH ) S

i, 3o by Ty -
el ﬂ"’"—""
o WL =g o e
- " L

o BT
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FRONT AXLE AND REDUCTION DIFFERENTIAL

(3) Removing tapered roller bearing

Do not remove the tapered roller bearing (inner) from the
reduction pinion 12 unlessit is defective.

(4) Removing carrier cover

Screw jack bolts in two jack bolt holes (at the positions
marked %) and remove the carrier cover 13 while tapping
near dowel pins (2 places) with a plastic mallet,

Size | MI0x125
Nominal length ‘ 20 mm (0.79in.)

Jack bolt

(5) Checking oil seal

Do not remove the oil seal 20 from the carrier cover 13
unless it is defective.

S

https://lwww.forkliftpdfmanuals.com/



FRONT AXLE AND REDUCTION DIFFERENTIAL

Inspection and Repair

(1) Reduction bevel gear and pinion
(a) Check the gear and pinion for tooth contact, wear,
pitting, flaking and chipping.
(b) Minor flaws on the tooth surfaces can be repaired
by grinding with an oil stone or sandpaper.

(c) If the gear and/or pinion is badly damaged, replace
them as a set.

121 Differential

(8 Check the differential case and tapered roller
bearing inner race to see if the seat surface is
fretted.

(b) Check the differential case for cracks. Check the
sliding contact surfaces of thrust washer and gears
for wear and damage.

(c) Check the teeth of the differential pinions and
gears for wear, pitting, chipping and galling.

(d) Check the pinions (inner surface) and pinion shafts
(outer surface) for wear.

(e) Check the differential gears and axle shaft splines
for wear and free play (looseness).
A: Standard value B: Repair or service limit
A 0.03t0 0.07 mm
(0.0012 to 0.0028 i 1
B| 0.35mm(0.0138in.)

Clearance between pinions
and shafts

A: Standard value B: Repair or service limit

Free play (looseness) of
differential gear and axle | A 0.5 mm (0.020in.)
shaft splines

(3) Drive gear and driven gear
(a8) Check the gears for tooth contact, wear, pitting,
galling and chipping.
(b) Replacethe gearsas a set if they are defective.
Note: (1) The combination of drive and driven gears is

different between one model of the truck and
another.

(2) The combination can be identified by the
alphabetical marks A up to F stamped on the
side face of the gears.

(3) Before replacing the gears, always check the
marks to make sure of the correct combination.
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FRONT AXLE AND REDUCTION EMFFEREMTIAL

Reassembly
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FRONT AXLE AND REDUCTION LIFTEFIEMTIAL

Sequence

1 Differential case

™ Differential gear, Thrust washer

4 Differential gear, Thrust washers

4 Differential pinion, Pinion thrust washer (2, 3
ton classes), Pinion shaft, Spring pin

= Bevel gear

& Bolt

T Taperedroller bearing

Carrier cover

Oil seal

Ball bearing

Input flange

-2 Drive gear

a

Co

Suggestions for Reassembly
(1) Reassembling differential pinions

For adjusting the backlash between the differential gears
and pinions, use the thrust washers of the differential gears.

Measure the backlash and if it exceeds the standard value,
replace the thrust washers.

A: Standard value

|-, . o
| S (SRR TR

* 2,3ton
Hor i class classes
| Backlash | | 0.16t00.30 | 0.15t00.25 |

: THERETHEE ) P e I s S s o 1 E

(2) Installing reduction gear

To install the bevel gear 2 to the differential case 1, apply
LOCTITE No. 271 to the threads of bolts 6 and tighten the
bolts to the specified torque.

...-.___. _|_||.'|\, Shoalel | Ul Tl
T R N AR
TR TG V) | IR BRI
Mz g langr R TR VR IR LN R
: N A R L B I B i R
1 -

14

15

L
bt |

.
i

re R
B2 =

Bail bearing

Plate

Differential carrier
Bevel pinion, Shims, Tapered roller bearing
(inner)

Driven gear

Tapered roller bearing
Shims

O-ring, Cover
Bearing cap
Adjusting screw

Lock plate

LOILEEFL
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FRONT AXLE AND REDUCTION DIFFERENTIAL

(3) Installing differential case assemblies

Place the case assembly on the carrier, and tighten cap bolts
snugly to fit the bearing caps tentatively.
(4) Installing bearing caps

The bearing cap and differential carrier are machined in
one process. Be sure to identify the left and right caps by
matching marks and install them in place.

(5) Adjusting bearing preload Bolt .
(a) Rotate the reduction gear by hand, and tap its back At -y L) _"_':'_'I .
side with a soft-head mallet for snug assembling. T T W '_J-E'
. S i | I RN : .
(b) Hook a spring scale on the bolt 6, and pull it in the " S s - ] .. e"l_;i
tangential direction to read the force when the gear |=: it 2::_". I-'/T L E
starts rotating (preload for the bearing). L 1 ; : P
(c) Adjust the preload by means of the right and left :' __, ' g
adjusting screws. LT TE T ot e
o SRR S S
T = . " !-ﬂ_" .-l-"-. = '
. ___I.'-.Il-l.'l‘. :‘..]-_:-_I-_| 1 ton 2 , 3 ton - _- o o 3
e =1 class classes g i f: i . i
157 2 [ TRRR BT :
Preload (1.5t0 3.0kgf) | (1.3to 2.5kgf)
[3.3t06.61bf] | [2.9t05.51bf]

(6) Removing differential cases

The preload can be determined by doing the steps (1)
through (5) above. Provide match marks across the
adjusting screws and bearing caps, and remove the
differential cases from the carrier.

(7) Shimming reduction pinion i

Refer to page 7-23.
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FRONT AXLE AND REDUCTION DIFFERENTIAL

(8) Installing ail seal

Using the installer (special tool), fit the oil seal 9 in the
carrier cover 8.

Special tool needed

Installer b 91263-15400

Note: Be sure that the lip of oil seal faces in the right
direction.

(9) Applying grease to oil seal
Apply grease to the oil seal installed to the carrier cover 8

Specified grease Il

(10) Applying sealant

When fitting the carrier cover 8 to the differential carrier
15, apply sealant to the flange.

Sedlant FluecRone #1104

Qil seal i

AR

N
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(11) Adjusting reduction pinion preload

(a) After installing the tapered roller bearing 18,

(b)

(©)

measure gap between the reduction pinion and
tapered roller bearing to determine the required
total shim thickness. The standard value of total
shim thickness is 1.25 mm (0.049in.).

Five different thicknesses of shims are available -
0.05 mm (0.0020in.),0.1 mm (0.0039in.), 0.2 mm
(0.00'79 in.), 0.5 mm (0.020 in.) and 1.0 mm
(0.0394 in.). Use appropriate shims and tighten the
plate 14.

Hook a spring scale onto the bolt hole of the input
flange, and pull it in the tangential direction to
check the preload for the tapered roller bearing (the
force when the flange starts rotating). Adjust the
preload by increasing or decreasing the shims.

Tangential force
(spring scal e reading)

34.3210 49.03 N
(3.5t05.0 kgf)
(7.7 to 11.0 Ibf]

(12) Adjusting reduction gear and reduction pinion tooth
contact

(@)

(b)

After checking the reduction pinion preload, put
the differential carrier upside down.

Install the differential cases (removed at Step 6) to
the carrier. Align the match marks on the bearing
caps and adjusting screws on each side.

FRONT AXLE AND REDUCTION DIFFERENTIAL
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FRONT AXLE AND AECULZT:OM DIFFERENTIAL

(c) Using the adjusting screws, adjust the backlash
between the reduction gear and pinion.

Set a dia gauge with its probe at a right angle to
the tooth face of the reduction gear as shown.
Turning the gear back and forth, read the tangential
play of the gear.

Backlash between reduction
gear and pinion

0.15t00.25mm
(0.0059 to 0.0098 in.)

(d) When adjusting the backlash, turn the adjusting

. . . . Backlash
screws, right and left, equally in the same direction
so as not to affect the bearing preload. ""' I re‘-"_:_':'
Decreasw {:} .l] i
“!
_3 4 r__m_'.p-*xlncrease
s g __ [ @
“&
Backlash
Decrease 209968

(e) Apply athin and even coat of colorant to a few
reduction gear teeth, on both drive and coast sides.
Rotate the reduction gear back and forth by hand
until a contact pattern is located on both sides of
the gear teeth.

Note: Refer to "Tooth Contact Patterns and
Adjustment™ on page 7-24.

(13) Tightening bearing caps

After checking the tooth contact, tighten the bearing
cap bolts to the specified torque, and bend the lock
plate to clinch the bearing cap.

T | [V e VAR

I

-
| Tightening torque for |

| casing cap =
:

| =15

| 4
' HE R HE]

I T T |
L .| "'\- Il SaTTO N

1"‘—“-"'-n o, 2= 0 T ks
Lo b e

Lo -
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Adjustment

Adjusting reduction gear tooth contact

After the reduction gear and pinion have been replaced,
adjust the tooth contact asfollows.

(1) Determine the required total shim thickness by

2

calculating on the basis of machining error marked on
the end face of the reduction pinion as follows. Put on
the determined total thickness of shims and install the
reduction gear and pinion.

Total shim thickness required =
Standard value — (machining error)

(Example)
If the error is —0.10 rnrn (—0.004 in.), the total =hi.n
thicknessis 1.9 mm (0.075in.)

1.8 mm (0.071in.) - (-0.1 rnm (-0.004 in.) =
1.8 mm (0.071in.) + 0.1 rnm (0.004 in.) =
1.9 rmm (0.075in.)

If the tooth contact of the gears assembled according to
the reduction differential reassembling sequence is
improper, adjust it asfollows.

FRONT AXLE AND REDUCTION DIFFERENTIAL
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FRONT AXLE AND REDUCTION DIFFERENTIAL

Tooth Contact Patterns and Adjustment

Tooth contact Adjustment

Extends from toe to
: . middle portion,
| W ﬁ*-i-__ covering 50% or more Correct tooth contact

of tooth length.

L F02a71-9 ‘
Short contact at toe of 2 1. Move gear away from pinion.
. tooth (Toe) - -B 2. Move pinion toward gear for correct
i . ; . :
1 { backlash by increasing shim thickness.
Pl R B 209971-6
. Short contact at heel _?:_ 1. Move gear toward pinion.

o of tooth (Heel) 2. Move pinion away from gear for correct

1 ‘"‘“‘-.,,:_l_ i' ] backlash by decreasing shim thickness.

O A09svq -2 209971-7

Heavy contact on face _1__ 1. Move pinion toward gear by increasing
_ or top half (addendum) le shim thickness.

I - of tooth (Face) }z 2. Move gear away from pinion for correct

e backlash.

. FLI LT R pea == Jo

Heavy contact on 1 1. Move pinion away from gear by
/ bottom half "% decreasing shim thickness.

A (addendum) of tooth — 2. Move gear toward pinion for correct

e T (Flank) E backlash.,

- 209271-9

Note: For"Toe" or "Heel" contact, see the contact pattern on the outside (convex) of the reduction gear tooth. In the
case of "Face" or "Flank" contact, repeat the above adjustment until the correct tooth contact is obtained.
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FRONT AXLE AND REDUCTION DIFFERENTIAL

Troubleshooting

-— Reduction bevel gear teeth badly worn — Replace.
| r,,“. Pl LT, 5 Bearing preload too much or too little, or bearings worn — Readjust or replace.
l out continuously +—  excessively
! g e 2oy Hub bearings damaged — Replace.
Improper tooth contact between reduction bevel pinion — Readjust.

and reduction gear

| Reduction taper roller bearings or hub bearings broken — Replace.
Dt Ler s ise Differential gears having broken teeth, or thrust washers — Replace gears or washers.
| comes out during worn

haswling j Foreign substance in axle housing — Clean and replace oil.

I--- Bolts securing axle shaft or differential carrier — Retighten.

LAl ER | Fit of differential gearsin differential case out of — Replace worn parts.
‘ SO e specification due to wear

LI 2 ) _ S )

Ditdaneatjet] bpawt=etydaokepioi sazed on spider, — Replace defective parts.
i — Bearings damage due to excessive preload — Replace beann S and

’ Overheated i readjust prelo
| reduction case ' ]
| allcn B i Backlash between reduction bevel pinion (on output shaft) — Readjust tooth contact
P and reduction bevel gear too small and backlash.
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FRONT AXLE AND REDUCTION DIFFERENTIAL

Searvice Data

A: Standard value

B: Repair

or service limit
Unit: mm (in.)

TToms Louck M‘TS Lion s 2ton class 3ton class
A 0.08 (0.0031)
Face runout of axle shaft flange
B 0.5 (0.0197)
¢ Ao shaft (12 of i |2 0.5 (0.0197)
Runout of Axle shaft (1/2 of gauge reading) B 0.5 (0.0197), maximum
Preload for hubbearing 1 ey | 0.5104.9 (510 50) [0.4 t0 361
:(ngtt’etr’)e%ringloc" nuts xi R L B P Bl
| Axle shaft bolts 3 B 98+9.8(10+1) (723 £7.21 B
N T I
i i | Backing plate bolts4 ~ |A| (14.9+15) (21.7+ 2.
nghl}gnmg l i [107.7 £ 11.%1 . [157.1 % 15.)71
| N Ggtm) | Adeapportnuss  [a|  978+38(85:39 285125
! [1bf£t] ! R LT R '
| Wheel nuts 6 DR LY 1353 L3y
; ColARE ik | 2783 L 2
| o DI ' M:ran
lRim bolts 7 Al s VHn
'. [ LA g Ak |
Hub and 1, 2 ton classes 3 ton class
wheels - - -
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FRONT AXLE AND REDUCTION DIFFERENTIAL

A: Standard value B: Repair or servicelimit

Unit: mm (in.)

ltems = _Truck MOdeI_S_ ! ton v luse 2tondlass | 3tonclass
A| 0.16t00.30 0.15t00.25
Backlash of reduction differential gear 1 (0.0063t0 0.0118) (0.0059 t0 0.0099)
B 0.5(0.0197)
" c . |A| 0.02t00.07 0.02t0 0.09 0.17t00.27
‘ d“'2 between fillicr 2ar.ai pinion #.2 (0.00791t0 0.0028)| (0.0079t0 0.0035)| (0.0067 to 0.0106)
ider
¥ B 0.35 (0.0138)
. . . . 2% oy 710z RPN
Preload for differential case side bearing 3 ] Ee b TS
et SRR 3w
A DA (LN R Lt
Face runout of reduction bevel gear 4 o . i
TR NI R RN TN IREET |
Backlash of reduction bevel gear and L [T TR | B I RN T I
pinion 5 SR e e !l-l_ZI:Fi"*i il zim
. ‘ - - - am - —— n — —— i
A B e 2o O e s SN
Free play of gear and shaft spline 6 '
Reduction P&y g sp M- v ey
differential [ : . oo )
I I Tightening torque of reduction bevel gear 11819.8 R R o
mounting bolts 7 A (12£ 10 1355 LI
N-m (kgf-m) [Ibf-ft] [87 +7.2] [t 70 :
Tightening torque of differential case \ . I TR .!
mounting bolts 8 N-m (kgf-m) [Ibf-ft] i merte e
Tightening torque of side bearing cap 157 £5.9 LI N T _
bolts 9 A (1610.1) 2. ah i
N'm (kgf-m) [1bf-ft] | 11441 RIELE BB '
Tightening torque of differential carrier Do sl I T
bolts10 N-m (kgf-m) [Ibf-ft] ~ - - e e ;
Tightening torque of differential carrier .-'-. NI LR i s Ty T ]
cover bolts11 N-m (kgf-m) [1bf-ft] o :
Tightening torque of lock nut 12 : . N R T R L
N'm (kgf-m) [Ibf-ft] ! Tl N sy - 12 A
Tightening torque of input flange bolts 13 R T

N-m (kgf-m) {1bf-ft] .

=
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FRONT AXLE AND HEDOUGTIZH DIFFERENTIAL

A: Standard value B: Repair or service limit

Unit: rorn (in.)

- Truck Models
lterns _ 1 ton Llas 2 ton class

3 ton class
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Structure and Functions

Rear Axle in General

REAR AXLE

e AR e ED
b LR

Gl *2 ez g
e tn Inck

[ETSETRET ) -TUT- 0
i #~ ) frvami -l
Il L -as aslalliedg

A E

Main Components

1 Rear axle main unit

Wheel hub
Knuckle
Left-side king pin

a b~ wWwN

Mount bushing (rear axle support)

© 00 N O

10

Right-side king pin (with tire angle sensor)

Steering cylinder
Tie rod
Wheel bolt

Rubber shim (rear of vehicle only)

Trme I Skl 1w 2 hen iar
e e e class | _class |_class
‘ King pininclination angle| 0° ‘ 0° 0°
Camber angle 0° 0° 0°
Caster angle 0° 0° 0°
Toeangle 0° 0° 0° l
Maximum steering angle o o o
of inner wheel A 82.5 80.6 80.6
Maximum steering angle o o °
of outer wheel B 373 350 350

;e ik dedel| Tton | 2ton | 3ton
| 1 oo class | class | class
Distance between king 740 818 818
pinsC mm (in.)| (29) (32) (32)
Leand O WEed o NTTE wEn G
' (TR TR T T Ik ol It A TR R T B
Stroke E 83.5 98.5 98.5
s ] (3.29) | (3.88) | (3.88)

Wheel bolt size F

wld s AV R ] Bl

LI

(I

Note: The steering angle is automatically determined by stroke of the steering cylinder. It is not structured to be
changed by adjustment.
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REAR AXLE

Structure of Each Component

Detail of wheel hab Detail of king pin

R L L)

Detail of tie rod 209688

be ik oty
S

k¥ di g )

(rubber),

Rubber shim

[ RS et I 111 TTLLE R

Thisactsasac v-kent  ~
when the rear a=l~
moves rearward.

Center of rear axle 209689

Main components of wheel hub

' Spindle of knuckle

Z Oil seal

3 Bearing cone (inner race)
1 Cup (outer race)

5 Bearing cone (inner race)
6 Cup (outer race)

T Nut (hexagon nut)

E Lock plate

1 Bolt

"0 Hub cup

"1 Left-side king pin

“ Thrust bearing
% Shim (for adjusting clearance)
14 Dust seal
15 Needle bearing
16 King pin cover
17 Bolt, Nut (for securing king pin)
18 Grease nipple

1 Tierod

2 Tierod pin

2 Dust seal

1 Bushing

. Retainer

% Dust seal

T Bolt and washer

assembly
L Grease nipple
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REAR AXLE

Steering Cylinder
Thickness of
5 mm (0.20 in.)
d ; e | rn a
\Q*-.x ! ?
f_ I I V.
|'_I S e i _f T 1= -

. - [ ! ; —ay
r1_.':-.|.“H.-- . } . '.'TT' t r : r_/tf
| . | % |I I:' f -.I: | iE :
1 - '_d-_____ 3 ._:l_l‘\ 1 [] 1 ] . . |‘|'¢ _,-""I

. - - . ‘ . - S .
LIt Voo —=1-"ic
: \
5 ‘Shrinkage fit
PP F
I
i
Detail of “A”
Detail of "B~
Unit: mm (in.)
) Tk Mk | aen e * -
_ Dimension Lline il wlan |
u R ERNTY S REREA] |
[N >0 1. Bl Malon
= L MERTHE RIRTIR
o FHN
Main components
*  Body 9 Dust seal
= Header 10 Backup ring
3 Rod assembly 11 Rod seal
| Stay rod, Nut, Washer 12 Bushing
i Piston seal 13 Snapring
3 Guidering 14 O-ring
¢ Ball joint 15 O-ring
E  Snap ring

s
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REAR AXLE

Removal and Installation

Rear Wheel and Rear Axle Assembly

)
(EN ]
f

;e ey Shay
[

i H
Hoel | p———rpe
=T A |

-
Center of rear axle - —_ _ i &;}j'. __—=5
_— ;.
s

EaTiedl,
’,-“' ___‘i )

"™~ Stopper plate

-=-= Tightening torque of axle mounting bolt
1ton class: 49.0to0 68.6 N'm
(5.0 to 7.0 kgf-m)
AT oAl e
J M nn ke FRC L OE 2 Mo
1 15 3 o 0 d kaf
- d [Sdn o & T e

2030

Removal of rear wheels

1. Set the parking brake, and block the front wheels.

2. Loosen the wheel nut about two turns and raise the
rear end of the truck by using a jack or crane at the
specified point.

(1) Method using ajack

Position the jack under the counterweight at the
jacking point and raise the rear tire.

(2) Method using acrane

Attach lifting sling to the drawbar pin in the
counterweight, and lift it.

L j[ CAUTION| .

When the truck is raised by either method,
place jack stands under the frame to tiupgaeat it
securely.

Y

3. Remove the wheels.

Installation of rear wheels

Follow the sequence of disassembly in reverse.

Note: Tighten wheel nuts evenly to the specified
torque.

Removal sequence of axle assembly
1 Wheel nut (6 pcs.) 5 Rubber shim
2 Rear wheel 6 Rear axle (with
3 Hose or pipe cylinder)
4 Bolt, Stopper plate

Suggestions for Removal

1. Refer to "Removal of rear wheels" in previous
pages to remove the rear wheels.

2. Raise the truck with a jack and support the bottom
of both sides of the frame with jack stands.
[Approx. 500 mm (19.7 in.) is sufficient for the
distance between the bottom of the frame and the
ground.]

3. Disconnect the hose or pipe 3 from the cylinder
elbow (2 places). Disconnect the tire sensor
harness from the connector.

4. Placeagarage jack under the axle to support the axle.

5. Remove rear axle mounting bolts, stopper plate 4
and rubber shim 5.

6. Lower the garage jack and pull out the rear axle
(with cylinder) from the truck.

Installation

Follow the sequence of disassembly in reverse, paying
attention to the following points.

1. Besureto insert the rubber shim 5.
2. Tighten bolts 4 to the specified torque.
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REAR AXLE

Disassembly and Reassembly
1. Disassembly and Reassembly of Wheel Hub

Suggestions for Disassembly
1. Remove rear wheels as preparatory work.

2. Check the hub for looseness. If there is |ooseness, the
bearing may be worn.

3. If the bearing is not damaged, it is not necessary to
remove it.

4. The cup and the cone of the bearing make a pair. When
replacing, replace them as a set.

5. When removing the oil seal 8, replace it with a new
one. Do not reuseit.

6. Useaspecial service tool to remove the bearing.

Insp=ction after disassembly
1. Bearing

Replace the bearing with a new one if damage, seizure,
peel, rotation failure or abnormal noises are found.

L a_TSLER A grease

2. Hub
Replace the hub with a new one if cracks are detected by [ 209692
dye check. Disassembly sequence
3. Oil sea 1 Hub cup
Replace a:l.im.azed or worn oil seal with a new one. 2 Bolt
4 Lock plate
Reassembly fn Lock_nut (hexagon nut)
* Bearing cone
Follow the sequence of disassembly in reverse, paying & Hub (with bearing cup)
attention to the following points. ? Bearing cone
1. Fill"AUTOLEX A" grease or equivalent wheel bearing 4 Oil seal
grease in the shaded area in the illustration on theright. % Bearing cup
Be careful to sufficiently fill it in the roller retainer. *2 Bearing cup

Apply grease also to the oil seal lip groove.

2. Adjust the bearing. Refer to "Adjusting procedure of
wheel bearing reassembly™ on the following page.

3. Fill grease in the inside of the hub cup 1 before
pushing in the hub cup 1.
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REAR AXLE

Adjusting procedure of wheel bearing reassembly

1. Apply oil or grease to the contact surface of the lock ,
nut 1 with the wheel bearing. i

2. Turn the wheel hub 3 by hand and tighten the lock nut
1 until the turn becomes difficult. Then, loosen the
lock nut by approx. 60 degrees from the position.

3. Turn the rear wheel hub back and forth two to three
times in the above condition to settle the cup and cone i
of the wheel bearing. |

4. Turn the wheel hub 3 by hand again and tighten the
lock nut 1 until the turn becomes heavy.

5. Insert the tab of the lock plate 2 aligning with the
knuckle groove and gradually loosen the lock nut 1
until the hole position of the lock plate 2 aligns with
the screw position of the lock nut 1. Then, secure the
lock nut 1 and lock plate 2 with two bolts 4.

. . BUTOLEE & e
Note: Reversing the lock plate 2 changes the hole position. Fr-realie s b i

(See theillustration on the right.) pesig

6. Turn the wheel hub back and forth two to three times 1 N
) o easurement of
and make sure that the rotational driving force or tangential force
starting tangential force is within the range below. If -“.':b
out of the range, readjust. In case of a long-used "
bearing, aim alow value of the allowance. “z
Unit: N (kgf) [1bf] -
Ve e - | ==
Ir__" - Mt [T 2ton 3ton e ; -'?’l
. "t . ulss . class class vl )
o e W em | . s
Tangential force : ' )
of hub bolt - PO A0 L S R b
Crimrenent lwm I AN e 370 i B2y : T
e I"‘:|‘|_'|.'|,||,| i | S 1h _|I|'. LTI || 4 |3 I
SRy '
Starting torgue of ‘ Lock plate shape z-(l)c?lzchi)rf].t)S.S mm
hub rotation [T PR I W Sy S
(increment from [ Y bl ST T
when preload is TR -N ! /,-/., i k-f[“_'_?_“}#:/
zero) i F /"/‘ T 'i_.a_ "y
| ! - T
I !
. . . . . : . s hed . -
No looseness is allowed in the axial direction. ! | (:] |\\_—/ L) ||
Y . 1/
H I:‘-—-':l.-" i T TR ey ol
"*--:I G f_ ty T
—— 1575
| -
.z SEARAS
8-6
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REAR AXLE

2. Disassembly and Reassembly of Knuckle (King Pin)

Suggestions for Disassembly
Start by:

(a) Remove rear wheels.

(b) Remove wheel hubs
Separation of tie rod

1. For only separating the knuckle from the tie rod,
remove the bolt washer assembly 1 and spacer 2 on the
knuckle and pull out the tie rod pin 3.

2. Further disassemble to implement a full overhaul. For
details, see the page 10-10.

Removal of king pin
1. Loosen the lock nut 1 and remove the stopper bolt 2.
2. Remove the king pin cover 3 and grease nipple 4.

3. Apply asoft metal piece to the king pin from above
and drive the king pin downward. Support the king pin
by hand so that it will not fall down.

4. Remove the thrust bearing 5, shim 6 and knuckle 7.

Pull out the dust seal and needle bearing from the rear
axle body as necessary.

Inspection after disassembly
Clean and inspect disassembled parts.

Needle bearing and thrust bearing: Replace the bearings
with new ones if damage, seizure, peel, rotation failure or
abnormal noises are found.

Dust seal: Replace a damaged or worn seal with a new
one.

Reassembly

Follow the sequence of disassembly in reverse, paying
attention to the following points.

1. Reassemble the king pin inserting from the lower side
toward the upper side. (Reassembly in the opposite
direction may damage the shim 6.)

2. Reassemble the thrust bearing 5 in the direction as
illustrated. Adjust with a shim 6 so that clearance in
the axial direction becomes 0.2 mm (0.0079in.) or less.

3. When replacing the dust seal and needle bearing, install
them to the direction and dimensions as shown in the
illustration on the right using a driving tool.

4. Apply asufficient amount of grease after reassembly.
Apply grease until it comes out of the boundary
between the axle and the knuckle.

Clearance:

&
=i —_
= L- ! i ™,
i : A%
L. .
i
. £ e
e - II98E3N
Left-side king pin
-1
Kirg mn e
'l'l. "
c v THIAEI] 0
. | Stwazwm

- "'“ it nd kqler:
P xxl.'-!lﬁ 12 .37 1)

AR
'-._. 1 S .I

: &
e 4
;’-J_ 4 -
| --"w.....-F"d---.

0.2 mm (0.0079 in.)
or less

210102
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REAR AXLE

5. Dimensions after disassembly are shown below.

Urd: mm -

|
Mins ral srcrenee e

Y
h
Y ;

i _ Meoe aeks g ee st
o e —m——  a——
— — Gl e . : .
. H S Fi Brth )b ”LI'EE T e 290e0Ss
] HE 8 . - FEERTLICE S LI, FR M- 1T
' : ' akn S2An1d JUEET 1
— N “ralaza I e Ll
] R = " " - - - al'a W
! ! A_.r. : :-II-II mes | I FY R I T ey Y ?olemar =g LI TE
. | B IR S EE PR TR R R
.- 1 Li ., .
: th %
B o T Ji 1 1alais |
e PR |
[N ERTRRRRY | Mol i A
R | wppnde sl e p N LA )
, dwarrskin

_.l"f [T EH A
ORTE LA POF AR (ML

)
y

g

BN 1

Bl gppe wmLea |

!

Bearing lower surface

1he il 210027
[T LU B P B

T

L=
Right-side king pin
(with sensor)

T

[T dats | Ll 1 W

L

e

Left-side king pin

*

| IRTPETE A TYP T P B
R T R E S TTAI Y P BN

¥

el e

s
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REAR AXLE

3. Disassembly and Reassembly of Steering Cylinder

Removal . —— _——
‘ . Tie rod pin
Start by: ‘-}‘i’"r_
. EF s :
(@) Remove the rear axle assembly (with J t_;,-h.af‘-’ "
_ AR N
cylinder) from the truck. T Rrg-i
(b) Pull out right and left tie rod pins on the o ,rq,:—]'“ﬁ-., _ T )
cylinder to disconnect the knuckle from T B el ." T A 'm-
; d ' AL L
the cylinder. S,

e

"o’ Tines - mzaning bolt

olalafA;

* .. Tightening torque:
T 1ton class: 137to 186 N'm
RE T (14 to 19 kgf-m)

! [101 to 137 Izl i}

. 2, 3ton classes: 265to 292 N'm
(27 to 30 kfg-m)

20103 [195 to 215 Ibf-t]

Removal of cylinder

1
1. Remove cylinder mounting bolts (4 pcs.) |
to remove the steering cylinder. '

Disassembly of steering cylinder

: h
Detail of "A" a6 T k i 1,
H “B"
| Detail of 2036206
Sequence
1 Stay rod, Washer and Nut 5 Dust seal 11 O-ring
2 Header (with parts 5 through 6 Backup ring 12 Piston seal
10 assembl ed) 7 Rod seal 13 Guide ring
3 Body 8 Bushing 14 Snapring
4 Rod assembly (with parts 12 9 Snap ring 15 Bail joint
through 15 assembled) 10 O-ring
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REAR AXLE

Suggestions for Disassembly

1.

Activate the piston by blowing compressed air from
the oil port to discharge oil in the inside.

When the stay rod 1 is removed, the cylinder is
divided into three parts.

Remove damaged or worn seals as necessary. Do
not reuse removed seals.

Reassembly

Follow the sequence of disassembly in reverse, paying
attention to the following points.

1.

4. Disassembly and Reassembly of Tie Rod

Reassemble in a clean place where no dust or
abrasive foreign substance enters.

Reassemble parts while lubricating them with
hydraulic oil.

Replace seal kit parts with new ones as much as
possible.

Be careful not to twist O-rings when installing.

Disassembly
2 7 E \
i i '
! E_I:I;_ L .'. yhrdar = Ac |
|- . ! .:":l I ) .\-H""\-\. !
: I SN '
3T e 1] !
i k F . !
! | i - i
1 : 1II] .__.-"'-.
E . ih J___I"glf-"
.-__.-""-. y :|: .
d *
= .
" .
"Lél = i
I
RIR T
Sequence
1 Grease nipple 5 Retainer
2 Bolt and washer assembly 6 Dust seal
3 Spacer 7 Dust seal
4 Tierod pin 8 Bushing
Reassembly

Follow the sequence of disassembly in reverse, paying
attention to the following points.

1. Replace adamaged or worn dust seal with a new one.

2. Apply sufficient amount of grease after reassembly.

Apply grease until it comes out of the dust seal.
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BRAKE SYSTEM
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BRAKE SYSTEM

Structure

Brake System

Fiztay ZifaeE @uer

-'H.
e s
L Mt 0 Lgn¥
-, . 1
e E '
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.'- 'l. - I-.F_. - - . -
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-
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. y St laris svalen
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R i ong Ieakr BT
Cano =nalg ITe . }
.._.-:._i_ ] A Tl ;.-...'-:'3".;_;:7
LI B <t
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AR T Z '
L . - .
W =." -
..-\-

R B PRl 1} H
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BRAKE SYSTEM

Disassembly and Reassembly

Master Cylinder

Disassembly

T VI

ik Ll -

_xl_ - |" [ . -
. ’ 4

[ FL

'
f
L

EITHEE X

Sequence

1 Clevis, Nut, Push rod
Boot

Snap ring

Piston assembly
Valve assembly

a b~ wWwN

© 00 N O

Valve seat
Cylinder
Bushing
Filler union

Note: The parts (3) and (b)to be changed periodically are included in the Repair Kit.

.
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Inspection after disassembly

1. Cylinder
(1) Check the cylinder bore for rusting, erosion, abnormal

wear, Or scoring,

(2) Check the inlet and relief ports for restriction. Check
the threads on each joint for damage. Also, check the
boot and other parts for damage.

2. Piston

Check the piston for damage. Replace if it is damaged.
Insert the piston into the cylinder, and measure the piston-
to-cylinder clearance. If the clearance is in excess of the
service limit, replace the cylinder and piston.

A: Standard value  B: Service limit

A 0.020t0 0.105 mm
Clearance between (0.00079 to 0.00413 in.)

cylinder and piston -
B| 0.15mm (0.0059in.)

3. Return spring

Replace the spring if it is severely damaged or its free
length is at or less than the service limit.

A: Standard value  B: Service limit

A et A

B 53.9mm (2.1in.)

Spring free length

4. Cups in piston assembly

Check the rubber parts for damage or swelling. If the lips
are damaged even slightly, the base is bitten, or abnormal
fatigue, wear or swelling is evident, replace the piston
assembly. If the cup tightness is 0.4 mm (0.0157 in.) or
less, replace the piston assembly.

Note: The cups must be replaced periodically. It is a safe
and good practice to replace them whenever the
master cylinder is disassembled.

Reassembly

To reassemble, follow the disassembly procedure in
reverse, paying attention to the following points.

(1) Wash all metal parts with volatile cleaning solvent, and
completely dry them with compressed air.

(2) Apply athin coat of rubber grease exclusively designed
for brake components or brake fluid to the cylinder
bore, piston cuPs, and the inner face of the filler union
bushing mounting hole.
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BRAKE SYSTEM

Wheel Brakes (1 ton class)

Lirers ralnling
it dugire
et d e

The illustration shows a left-hand wheel brake.

ekt g i tion
o erpany shns

Sechigr A A

Z0E322

c:.-\.|-'_'n;r.|"'_:'...'-l'l\:l—l-‘

Wheel cylinder
Backing plate
Shoe and lining (primary)
Parking brake lever

10
11
12

Shoe and lining (secondary) 13

Strap
Return spring
Hold-down spring

14
15

a4

Shoe guide plate
Cable with spring
Return spring
Sheave
Adjusting lever
Adjusting screw
Return spring
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Wheel Brakes (2, 3 ton classes)

Drum

rotating
direction
during
forward
movement

The illustration shows a left-hand wheel brake.

e

Bl (] S5
rokaling = eelon
to expand shoes

J

BRAKE SYSTEM

3
S

ﬁ;il

209784 |

1 Backing plate assembly

2 Parking brake cable, Snap ring

3 Wheel cylinder

s Parking brake lever

% Primary shoe and lining assembly

ii Retainer, Washer

i Pin, Sheave, Washer

d Secondary shoe and lining assembly

X~

Strut, Anti-rattle spring

1c
"
12
13
14

Ih

-

Pin, Hold-down spring, Cup
Shoe guide plate

Cable with spring

Return spring (primary)

Return spring (secondary)
Adjusting lever, Adjusting spring
Adjusting screw

Return spring
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BRAKE SYSTEM

Wheel Brakes

Disassembly

] |
07FETE
Sequence

1 Return spring 7 Strap, Anti-rattle spring
2 Cable with spring 8 Shoe and lining (primary), Parking brake lever,
3 Hold-down spring, Cup, Pin Retainer, Spring washer
4 Adjusting lever, Adjusting spring, Return 9 Wheel cylinder

spring 10 Parking brake cable
5 Cable guide, Sheave, Adjusting screw, Pin, 11 Mounting bolt, Spring washer

Washer 12 Backing plate

6 Shoe guide plate, Shoe and lining (secondary)

Note: The part (3) to be changed periodically are included
in the Brake Repair Kit.

Start by:
(@) Remove the front wheel.
(b) Remove the wheel hub and brake drum.

(c) Separate the parking brake lever and cable at the
bottom of wheel brake.

(d) Disconnect the brake pipe from the wheel brake
assembly.
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Suggestions for Disassembly
1. Removing return springs

Use a special tool to remove the return springs from the
shoe guide plates.

Special tool needed

64309 - 15411

Spring remover

2. Removing hold-down springs

Use a specia tool to remove the hold-down springs from
the backing plate.

Special tool needed

Spring retainer 64309 - 15412

Inspection after Disassembly

1. Backing plate

(1) Check the backing plate for cracks.

2. Shoes and lining

(1) Check each shoe and lining for cracks.

(2) Replace the lining if it is heavily fouled with grease,
burnt or otherwise deteriorated.

(3) Measure the thickness of the lining. Replace if itis
worn to less than the service limit.

A: Standard value  B: Service limit

BRAKE SYSTEM

ENE

S L

i -
- |_!|-.'L ) R 1ton 2.3 ton

hera e i class classes
S A 4.87 mm 5.7 mm
Thickness of (0.19in.) (0.22in.)
lining & . 1.0 mm Lomm
(0.04in.) (0.04in.)
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BRAKE SYSTEM

3. Brake drums

Check the inside (friction) surface of the drum for
abnormal wear, grooving and other defects. Minor
grooving can be removed by grinding, j1v-if:.: that the
inside diameter does not exceed the service limit.

A: Standard value  B: Servicelimit

— 1

e kAl 1 ton 2,3ton
e Cre ! class classes
: I A e 1 L0 mrn
Inside diameter (10.0in.) (12.2in.)
of brake drum B 256 mm 312 mm
(10.1in.) (12.3in.)

4. Adjusting screws

Check the wheel teeth for wear. Turn the screw by hand to
see if its rotating parts turn smoothly.

5. Parking brake cable
Replace acable if it shows stretching, rust or damage.

6 Other parts

(1) Check the shoe return springs for cracks or fatigue.
(2) Check the adjusting springsfor cracks or fatigue.
(3) Check the cable with spring for stretching.
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Reassembly

1 ton class

BRAKE SYSTEM

Section A- A

2005R6

Seguence

0 N O~ WN

Wheel cylinder

Backing plate

Shoe and lining (primary)
Parking brake lever
Retainer, Washer

Shoe and lining (secondary)
Strap

Anti-rattle spring

10
11
12
13
14

Hold-down spring, Cup, Pin

Shoe guide plate

Cable with spring

Return spring

Cable guide, Sheave, Pin, Washer
Adjusting lever, Adjusting screw, Adjusting
spring
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BRAKE SYSTEM

2, 3ton classes

: - d
n
,,_,
: Section A- A
209784

Sequence

1 Backing plate assembly 0 Strut, Anti-rattling spring

2 Parking brake cable, Snap ring 1G: Pin, Hold-down spring, Cup

3  Wheel cylinder 11 Shoe guide plate

Prepare Parts 4,5 and 6 in assembly beforehand. 1% Cable with spring

4 Parking brake lever I3 Return spring (primary)

5 Primary shoe and lining assembly 11 Return spring (secondary)

6 Retainer, Washer 1% Adjusting lever, Adjusting spring

Prepare Parts 7 and 8 in assembly beforehand. ‘R Adjusting screw

7 Pin, Sheave, Washer Return spring

8 Secondary shoe and lining assembly

win
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BRAKE SYSTEM

Suggestions for Reassembly
1. Wheel cylinder installation

Apply liquid packing to the mounting face of the wheel :
cylinder before installing it. Tighten to the specified |

torque. |
!
Tk Ml I 1in T Tien !
i ; ¢l e :
R "".:..|. . i .. i
Yl AN BT I i 1Y
Slizvewing keegque arE e LI Rl b e T ke !
[~ TR | [V p: 200D . e -

2. Greasing

Apply athin coat of the specified brake grease to the
following areas.

(1) Shoe ledges (6 locations)

The ledges are those portions of the backing plate in
contact with the shoe.

(2) Anchor pin surface in contact with the shoe ends
3. Shoe and lining installation ;

Ensure that each connector link of the wheel cylinder has |
been correctly inserted into the shoe web.

4. Return spring installation
Use a special tool to install the return springs to the |
backing plate pins.

s o Hectied |
. . .
CEpiing el LS E I SO0E G

—_—.

5. Automatic adjuster installation

(1) Clean the adjusting screw and associated parts. Apply |
grease to the threaded portions and the screw socket. !
Ensure that the screw turns easily when rotated by |
hand.

If the screw is hard to turn, replace it with a new one.

(2) ldentification of adjusting screws and levers

. . .-
Lclr-Fall s

. Plated e el ol
I |-__|'|r-_'|;_-_||-_| el el s

! HHIRIT
o Boezhi-lalf st

i et bard T Poaznd vl it eefer
R L PP LS W

Note: After reassembly, bleed air out of the brake lines.
(Refer to " Inspection and Adjustment.”)

LN
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BRAKE SYSTEM
Wheel Cylinder

Disassembly

007 F5

200279
Sequence
1 Connector link 5 Return spring
2 Boot 6 Bleeder screw, Cap
3 Piston 7 Cylinder body
4 Piston cup

Note: The part (%) to be changed periodically are included
in the Brake Repair Kit.

uoll
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BRAKE SYSTEM
Inspecticn and Repair
(1) Cylinder body

(@) Check the bore for rusting, erosion or scoring.

(b) Check the threads of bleeder screw and oil pipe for
damage.

(2) Pistons

(8) Check the sliding surface for rusting or scratching.

(b) With the piston installed in the cylinder body,
measure the piston-to-cylinder clearance. Replace
if the clearance isin excess of the service limit.

A: Standard value  B: Service limit

- ) A 0.020 to 0.105 mm .
e rines between piston ™Y 0 0.00413 in)
and cylinder P

B| 0.15rnm (0.0059 in.) \

(3) Piston cups

Check for swelling, damage or other defects. Replace the
cup if defective even dlightly.
A: Standard value  B: Service limit

A 1-85Smm i ii?

Tightness between piston
cup and cylinder body B| 0.65rnm (0.025in.)

(4) Boots

Replace the boots if they show damage or aged
deterioration. In any event, the boots must be replaced
every year.

Reassembly

To reassemble, follow the disassembly procedure in
reverse, paying attention to the following points.

(1) Wash all metal parts clean with volatile cleaning
solvent, and completely dry them with compressed air.

(2) Apply athin coat of rubber grease exclusively designed
for brake components or brake fluid to the cylinder
bore and piston cups.

(3) Becareful not to damage the lips of the cups.

(4) Make sure that the cups face the correct directions
when reassembl ed.

(5) Tighten the bleeder screw to the specified torque.

5.9t08.8N'm
Tightening torque (0.6t00.9 kfg'm)
[4.3 t0 6.5 Ibf-ft]
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BRAKE SYSTEM

I nspectionand Adj ust ment

Automatic Adjuster Test

(1Y With clearance A between the lining and drum, set

approximate to specification, pull the cable with
attached spring using a finger as shown. The lever
should turn the adjusting screw wheel by one notch
and, when the cable is released, return to the original

position. Unit: mm (in.)
- -..__'_|_'.r_l..:"\. kA R 1 ton 2,3 ton
[ Tl class classes
Drum inside diameter 254 (10.1) 310 (12.2)
Drum-to-lining 0.5t00.5 0.1t00.35
clearance A (0.010 to0 0.020) | (0.004 to 0.014)

)

(3)

If the lever fails, or is slow to turn the adjusting screw
wheel, check the position of the lever relative to the
toothed wheel. The lever's actuating tip should touch
the toothed wheel a approximately 7 to 9 mm (0.28 to
0.35in.) below the centerline of the screw. If the lever
contact is out of the range, the lever will not correctly
engage with the toothed wheel, therefore failing or
slow to turn the wheel.

If the automatic adjuster fails to operate correctly, take
the following actions.

(8) Ensure that the adjusting spring is correctly hooked
to the primary shoe.

(b) Replace thefitting cable.
(c) Replacethe lever.
(d) Replace the adjusting screw

Manual Adjustment

Using a screwdriver through the slotted hole on the back of
the backing plate, adjust the «liaui o=l clearance to
specification by rotating the adjusting screw wheel.

Note: Turning the wheel by one tooth corresponds to a

change of 0.03 mm (0.001 in.) in shoe diameter.

202

200282
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Parking Brake Cable Adjustment

BRAKE SYSTEM

(1) Install the parking brake cable to the parking brake
lever as shown. Set the lever "free™ (the lever resting
on the inner surface of the shoe, as indicated by the
chain double-dashed line).

(2) With the lever set "free,"” pull the cable until the shoe
just starts to work on the drum. The amount of cable
pulled A should meet the specification listed below.

(3) Move the parking brake lever by the amount specified
below. This is the neutral position. In the neutral
position, the inner cable length C should be as

209785

specified below.
Unit: mm (in.)
e Jik Al 1 ton 2,3ton
e class classes
?ablepuli.A_B.efore [LERTIWE ST T
shoe works on drum maximum Hs T
Distance B to reach -
ERLHE T
netral 3(0.12) | i h
Inner cable length C | 441 4(1.73£0.16)

FoaviG

oA
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BRAKE SYSTEM
Brake Pedal Adjustment

(1) Using the stop bolt, adjust the installed height A of the
brake pedal (from the floor to the top of the pad). After
adjustment, lock the stop bolt.

(2) Adjust the push rod length of the master cylinder

Truck with powershift transmission

With the push rod-to-piston clearance removed,
adjust the clearance B to specification by turning the
push rod. After adjustment, lock the clevis with the

nut.
(3) Ensurethat the pedal play is to specification. O
Note: (a) Ensure that the clevis pin between the brake * . 1
pedal and push rod is firmly in place as
illustrated. p 2
(b) Ensurethat the snap pin isfirmly engaged. ]
S B
(c) Ensure that the brake pedal operates smoothly o |
without obstruction or other problems. . f s
Unit: mm (in.) N P MC’}T“*"
= - : 1'-"-’7""_'-" CLa e by I .
i -."-.._._-Ill.h.l-\. :"-||'l;'.:.i I e ’ 2,3ton ’ Lo . .L"I AT S
I o T ! ) KR . climbes '__:.'“""
| T - . . . L )
| Pedal height from floor 18210 200 (7.16 to 7.5~ | Mazle Zyhngae T ravrd
‘ e [ (R L.
Clearance B L D | e E
|- e . 1
Push rod-to-piston - L T T
clearan(_:e | - . { o ‘ r(:___r;—'.\) \\)(: “Clasee s N
Samdd lSman I. -
Pedal play C ULy B TTE TR O TR I\\\._—_/}
!
— —"'--.
i
i
!
,_.-'
Detail B 209789

Fonh
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Bleeding Brake Lines

After any portion of the brake fluid lines has been
disassembled for repair or service, or if the brake pedal
feels spongy, bleed the brake lines as follows:

(1) Install one end of a transparent vinyl tube onto the
bleeder screw of the right-hand wheel cylinder, which
is located farther from the master cylinder than the left-
hand wheel cylinder. Put the loose end of the tube into
acontainer filled with brake fluid.

(2) Check the brake fluid level in the reservoir tank. Fill
up as necessary.

(3) After cycling the pedal several times, depress the pedal
and keep it depressed. With the pedal depressed,
loosen the bleeder screw. While the brake fluid is
flowing through the tube, tighten the bleeder screw.

(4) Repeat Step (3) until the fluid flowing through the tube
is free of air bubbles. Repeat the same procedures for
the left-hand wheel cylinder. With the brake lines free
of air, fill brake fluid into the reservoir tank to the
specified level.

Note: (a) Take care to maintain the brake fluid in the
reservoir tank at sufficient levels while the
bleeding operation isin progress.

(b) Use only the brake fluid of specified brand and
grade. Avoid mixing different types of fluids.

Braking Performance Test

With all of the required adjustments completed after
u saesclls 1z s-ciilily. check the braking force at a speed
of 10 km/h. Readjust as necessary by referring to ""Manual
Adjustment.”

https://www.forkliftpdfmanuals.com/
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BRAKE SYSTEM

Parking Brake Lever

Applied

Falesaad Sl

OG0 -

1 Lever support pin
2 Adjusting screw

Inspection and Repair

(1) If the lever support pin and/or the pin hole in the lever
are badly worn, replace the worn part(s).

(2) Replace the parking brake cable if it is stretched,
damaged or rusted.

Reassembly

With the parking brake cable and lever connected, the force
required to pull the lever should be 245 to 295 N (25 to 30
kfg) [55 to 66 Ibf].

T

3 Parking brake lever assembly
4 Parking brake switch
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Troubleshooting

re=

-+ Oil leaking past primary cup in master
cylinder

Qil leaking past cups in wheel cylinder
Laca ol luéwing

e

- Qil leaking from oil pipe connection

I Shoe lining worn
Shoe lining dirty with oil or grease

' Air trapped in brake fluid lines

— Piston cup defective in master cylinder

— Not enough fluid in reservoir tank

Incpaivg fezal

stroke

— Push rod to piston clearance too large in

master cylinder
— Brake fluid leakage

~— Automatic adjuster inoperative

" - Lining or drum dirty with oil or grease
in less effective brake

[ TR B Y R e
v er ] ks - 1

Wobbly or loose-mounted drum in less
effective brake

Wheel tires inflated unequally

i
1
oy ety
; e s ] an e
R TETIISTEL t

— Lining glazed

— Worn lining

—| Brake sgueals

' |— Backing plate securing bolts loose

— Wheel bearings loose
Brake drum dirty

Anchored ends of shoes rattling
on anchor

Hicks e
vl -

Shoe ledges badly worn
Pistons badly worn in wheel cylinder

BRAKE SYSTEM

- *Replace piston cup(s) if cylinder

is free from unacceptable wear.
Replace the cup(s) and fluid
with genuine partsif the cup(s)
is distorted.

Retighten, or replace pipe and
connector.

Replace.
Clean or replace.

Bleed air at master and
wheel cylinders.

Replace.
Refill.
Readjust.

Refer to * above.

Ensure that cable guide and
adjusting spring are correctly
installed. If still inoperative,
replace cable with spring, lever,
and adjusting screw.

Clean with gasoline. If lining
till dirty, replace.

Replace drum. If loose, readjust
and retighten.

Reinflate to specification

Sand.

Replace shoe and lining
assemblies.

Retighten.
Readjust preload and retighten.
Clean with cleaning solvent.

Repair or replace.

Replace backing plate.

Replace wheel cylinder.
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BRAKE SYSTEM

|I;:. :.::Illlll'lkl: o o b e iz ks snal — Readjust.
Will squeal - - Lining to drum clearance too small — Readjust.
Pazhin. g g [ Brake drum badly distorted — Repair or replace.
brake [
: . Parking brake cable longer than — Check lining to drum clearance.
| specification If brake will still not apply,
e ﬂ readjust cable length.
L. will not apply I_ lining worn to the service limit — Replace_shoe and lining
. ' assemblies.
Lining to drum clearance too large — Readjust.
L. Lever lacks operating force — Readjust to specification.

https://lwww.forkliftpdfmanuals.com/



Service Data

|

I Items

Master
cylinder

‘ Cylinder boresize 1

Diameter of piston 2

—

-—-..- T Truck Models -

BRAKE SYSTEM

A: Standard value  B: Servicelimit
Unit: mm (in.)

1 ton class 2,3 ton classes

19.05 (0.7500) |

19.05 (0.7500)

. . A 0.020 to 0.105 (0.00079 to 0.00413)
Clearance between cylinder and piston
B 0.15 (0.0059)
A 1.0 (0.039)
Primary cup tightness 3 0.4(0.016)
B (Replace every year or whenever overhauling)
A 1.1 (0.043)
Secondary cup tightness 4 B 0.4 (0.016)
(Replace every year or whenever overhauling)
A 59.2 (2.3)
Free length of return spring 5 B 53.9(2.1)

(Replace every year or whenever overhauling)

CEE=

20ary”

n.n
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BRAKE SYSTEM

‘ I Inside diameter of brake drum1
‘ " Thickness of lining 2

Cl-earance between drum and lining 3
(Total)

| ‘ Free length
I !
I

Length under set force

: Set force

' Nzal ']
i : e
| ! Free length

l Length under set force
Set force

T I
_spring 5

TigrEeni ngtorque .f-é)-r-b.acking plate
Wheel 1, %6 N'm (kgf-m) [Ibf-ft]

brakes

ko IR

A: Standard value

.f.ruck Models .

B: Service limit
U_nit: mm (in.)

' 2,3ton classes

ERLER R R Y
IR

Lo T I

1 ton class
I.xf e u g
B kT S T,
oy LT nt
| .
H La:nan
A 0.5to L0 m ™ -1k
A ' 102 (4.02)
A 111 (4.4)
A 157 + 16 (16 + 1.6)
(35 + 361
Al 9@
Ial 98.5(3.9)
A ’ 137 £ 14 (14 + 1.4)
[31+£311
A 215 (21.9)| =#i

B MUREEE |'||'.Z".'-..'-.
T 0 t0 0.03)

Frineary 0 120 (4.72)
Secondary: 139.3 (5.48)
Primary: 134 (5.3)
Secondary: 145.5 (5.8)
Primary:
226+ 23(23+2.3)[51+£5.2]

Secondary:
| 226423 (231 2.3)(51+52] |

122 (4.8) |

|
|
78+ 8(8+0.8)
(18 + 181

215 (21.9) | 1 44|

AR

4 secondary spirng

-f:'.:if’-"'__'ﬂ-:'_': :*?I'lIE.:.
| I

: Froe e

i

*ha9G?

w7
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Structure and Function

Steering System

STEERING SYSTEM

__'_é-’liu“l_ =

TZ"

- -rr-\---'

T lifr ":,-1|n wr

DI

Main Components

1 Hydraulic tank

2 Hydraulic pump (Gear pump)

3 Inlet section of hydraulic control valve
(Including flow priority valve)

The steering system of this lift truck is full hydraulic.
The oil drawn by hydraulic pump 2 from hydraulic tank
1 enters the inlet section of the hydraulic control valve
3 through the P port. There is built-in flow priority
valve in the inlet section. The function of the flow
priority valve is to deliver pressure oil preferentially to
steering valve 4. From the PF port, the oil flows to the
P port of the steering valve.

When the steering wheel is not turned (in the st lu-
ahead position), the oil flows through the steering
valve's T port to the T2 port in the hydraulic control
valve's inlet section and then returns to hydraulic tank
1.

When the steering wheel is turned, the oil from the PF
port enters the " Gerotor" passing through the P port
and spool-and-sleeve valve in the steering valve 4.
(The Gerotor is a small trochoid :rp capable of
delivering oil at a rate proportional to the number of
turns in which the steering wheel is turned.)

4 Steering valve
5 Steering wheel
6 Steering cylinder

The oil delivered from the Gerotor is directed to the left
or right chamber of steering cylinder through the L or R
port, applying a pressure to the cylinder rod.
Simultaneously, the spool-and-sleeve valve in the
steering valve 4 opens the return oil passage from the
chamber of the steering cylinder to the hydraulic tank
1. (The return oil goes through the steering valve's T
port and then the hydraulic control valve 3 to the
hydraulic tank 1.)

Two actions of the steering cylinder piston, each of
which supplies and returns pressure oil, respectively,
extend the cylinder rod to the right or left. These
actions turn the knuckle via the tie rod, steering rear
wheels.

For the priority valve and the steering cylinder, refer to
"GROUP 11 HYDRAULIC SYSTEM" and "GROUP 8
REAR AXLE," respectively.
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STEERIMG SYSTEM

Steering Gear

The steering valve consists of two sections: control
section A and metering section B.

Control section A includes spool 1, sleeve 2, and
housing 12, constituting a rotary type directional
control valve. Spool 1 is spline-coupled to the steering
shaft. When spool 1 isturned, sleeve 2 rotates, opening
the following passages to form a hydraulic circuit:

(1) A passage that allows ail to flow from inlet port 4
to metering section B

(2) A passage that allows oil to flow from metering
section B to port L or R

(3) A passage that allows the return oil from the
steering cylinder to port T

Metering section B is a trochoid-gear type, small
hydraulic pump called " Gerotor" consisting of rotor
ring 6 and rotor 5. Spool 1 and rotor 5 are connected to
each other with drive shaft 7. The rotor, therefore,
turns in the same direction and at the same speed as the
steering wheel.

When the operator does not turn the steering wheel, the
oil flows from the P port to T port and finally returns to
the hydraulic tank. The oil does not flow to the
metering section B as it is blocked by the spool 1 and
sleeve 2.

10-2

. . s - B - a, b, C: Metering pump inlets
AR - d, e, f: Metering pump outlets
2l Rkl
. T r. _ N 5 ¢ E a
] EEE A S T i
o L S— o P N B
: = = - - - 2. o . _-'::-:lj.l'{-{:_\' “\.[;_::-.'-' H:-‘S\Q:‘C?-\.
4 g A e
;' :—-' I . l" Lk_ |'.-'q". '-.-';\_.:l A II'|'I
L —_——— . - L | I - T
=0 T L b.oo- y SR, T T
. -_.'“' - PRI - .I ) 'I"-;‘\x:'\-\. .-2‘?_"-1 UH-:_. T:" ".-'II':-
N I‘:.I. - . -I-. :_-1 " . :\E%_\.‘\—-l' g -\._::I :...::.-__.-;;.-'
. — A Lim T
__________ — :
8 9 2 1712 5 0B745A
208745
1 Spool 7 Drive shaft A: Control section
2 Sleeve 8 Centering spring B: Metering section
3 Outlet port (port T) 9 Pin
4 Inlet port (port P) 10 Left turn port (port L)
5 Rotor 11 Right turn port (port R)
6 Rotor ring 12 Housing

When the operator turns the steering wheel clockwise,
the passage in the steering valve opens, allowing
pressure oil to flow through inlet port 4 into areas a, b,
and c.

As rotor 5 turns together with the steering wheel, the ail
in areas d, e, and f is forced into the steering cylinder
through right turn port 11. When the steering wheel is
turned counterclockwise, oil flows in the direction
reverse to the above, entering the steering cylinder
through left turn port 10.

Since the pressure oil from port 4 applies rotating force
to rotor 5, operator's effort on the steering wheel is
reduced.

Check valve 13 is normally pushed to the left direction
by pressure oil in the inlet port, blocking the bypass
passage. When oil supply from the PF port of the
hydraulic valve stops for any reason, the bypass
passage opens, alowing oil from the hydraulic tank to
flow to the metering section B. When the operator
turns the steering wheel, the metering section acts as a
complete manually-operated pump, causing oil to flow
to the steering cylinder.
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Steering Column

STEERING SYSTEM

Column position when steering column
is tilted fully forward

Column position when lock is ez esatil /.~ Column neutrd tilt postion

LAt dindination o 30 degreesto vertical line)
.= ,/— Column position when steering column is
."'-u.;_;: /  filted fully rearward

S

E .--;-,'-,. ) -\.___""
Lo R
I O
Ci'_.ITI'_Ill'l.g'I'I:-" LAl . .. N
ITCUTIE g oSS
. o ; Steering column
e P mounting plate A
; EN T
- . o e h
H_‘ ._.._Er__b -
. -

A ey .
P 0 Tl 3nqie: |
i gl flae s b 4l

= d
g When the tilt lever 3 is turned counterclockwise,
the plates A and B are fixed between the bolt and

203705

Main components

1 Steering column 4 Column lock lever
2 Bracket (securedto truck body) 5 Lol prin
3 Tilt lock lever

The steering column is tilt adjustable in the range of 5
degrees forward and 7 degrees rearward as shown in the
illustration.

For adjustment, lock the column lock lever 4 and then,
loosen the tilt lock lever 3 by turning it clockwise. Then,
tilt the steering column 1 to an adequate angle and turn the
tilt lock lever counterclockwise (pulling up) to lock.

Therole of the column lock lever isto tilt the entire column
forward by a large amount for the convenience of getting
on and off, and of maintenance work. Push down the lock
lever to disengage the lock lever 4 from the lock pin 6 and
to tilt the steering column forward.
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STEERING SYSTEM

Disassembly and Reassembly

Disassembly and Reassembly of Piping

ci0iis

Main parts or devices

1 Steering valve

2 Hydraulic control valve (The illustration shows
MC valve.)

3 Steering cylinder

4 Hose (PF port — steering valve P port)

Suggestions for disassembly and reassembly

(1) The most important point in maintenance of the
hydraulic system is to perform work in a clean
place and never allow abrasive foreign substance to
enter the system.

)
©)

O-rings must be replaced, once disturbed.

Hoses (especially high-pressure section) of the
steering system are safety related parts. These
specially designed parts need to be replaced at
specific periods, regardless of the presence or
absence of damage. For replacement interval,
follow the " Operation & Maintenance Manual”.

5 Hose and pipe (steering valve T port — T2
port)

6 Hose (steering valve L port <> steering
cylinder)

7 Hose (steering valve R port «» steering
cylinder)

(4) When removing or installing hoses, use a double
spanner as needed to prevent excessive force from
being applied to the matching fittings.

(5) Bleed air after reassembly. Air bleeding method is
asfollows.

(a) Raisethe rear tires by placing jack stands under
the truck body.

(b) While changing the engine revolution by
depressing the accelerator pedal, turn the
steering wheel lock-to-lock and relieve
pressure to bleed air.
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STEERING SYSTEM

Removal and installation of Steering Wheel and Steering Valve

5> Tightening t Disassembly sequence
Ightening torque: )
AN 52.6 to 65.3 N'm 1 Steering wheel

. (5.36 to 6.48 kgf-m) Nut
38.8 t0 46.8 Ibf-ft .
" H“‘*E ° ] Spring washer
B Cover

Steering valve mounting bolt
Steering valve

.. . ) - .
2 N - Steering column assembly
-, ] Lo - -, .
m/‘;&’\\p i e mounting bolt
8 Steering column assembly

Tightening torque:
27 to 35 N'm
(i L0 G agfr
[199 to 25. 8 Ibf-ft]

7 i
-\-H"'\-\.

N o b~ wwDN

g ' '\f e
.,-‘ =5 Tightening torque:
ct‘ ': ) J 21t0 29 N'm i
- A (2.1 to 3.0 kgf-m) :
""--- 'i oo geasn (1551021418
! i
li I

1. Steering wheel M12 bolt

Removal ML
(1) Remove the horn button.

.-- 91268 - 10600
Wlhee! palle

(2) Remove the steering wheel nut 2 and then, remove the
steering wheel 1 using a wheel puller.

Special tool needed

o Slecang wnl

Wheel puller 91268 - 10600 ]

209708

.1_3. {;AUTIDN.}___"_“. Wheel puller setting

When removing the steering wheel, do not tap
| the top end of the steering shaft.

.

||':. -
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STEERING SYSTEM

Steering wheel ]

Horn switch contact

Installation /

Install in the following sequence. Fnl ¢ a I

- - ..

(1) Place the projection (&) on the steering sensor of the ;T:"a i’ £ T e
combination switch at the front as shown in the |- 0 ’TP\ Lo E T HH
illustration. ﬁﬁf *Rﬂt%-«"‘m&x 'h._'..

. . - / -} ;

(2) Apply alight coating of grease to a sliding area of the Projections form an' ‘“' "':‘)a.*:q;'

horn contact under the steering wheel boss. isosceles triangle. | ‘K"‘J,,__ - ;"'
] -

(3) Reassemble the steering wheel in a straight-ahead Fel |
position. (The projections of the combination switch fit ' _5:\ et Combination switch
into the pits on the steering wheel.) Completely fit the - E‘
projections into the pits by turning the steering wheel -‘Q%
in the right and left directions several times. Forward

(4) Before tightening the steering wheel nut, check that 5
automatic return of the combination switch functions. it ;-h\

(5) If automatic return does not function, repeat the _f_,

[P e v
seguence (3) and (4) above. PR k=
BN o
(6) Tighten the steering wheel nut to the specified torque. ST
A0

inspection after Installation

Steering effort

(1) Pull the hand brake lever.

(2) Run the engine to warm the hydraulic oil to an
operation temperature of 40 to 60 °C (104 to 140 °F)

(3) Attach a spring scale to the rim (or a spoke) of the
steering wheel, and measure the steering effort required
to turn the steering wheel clockwise or
counterclockwise from the straight-ahead position.

Steering effort
(tang'engti ol force) 13 N (1.3 kgf) [2.87 Ibf]

-
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2. Steering valve

Removal
(1) Remove the cover 4 around the steering column.
(2) Disconnect four hoses connected to the steering valve.

(3) Remove the bolt 5 and then, remove the steering valve
6.

Installation

Follow the sequence of disassembly in reverse, paying
attention to the following points.

(1) Apply grease to the serration area on the lower part of
the steering shaft.

(2) Tighten the mounting bolt to the specified torque.

(3) Be careful about the orientation when installing the
elbow on the steering valve. Tighten it to the specified
torque.

3. Tiltlock lever

Disassembly

1. Put match marks on the tilt lock lever and the nut B for
convenience of reassembly.

2. Remove the bolt A and then, remove the tilt lock cover.

Reassembly

When match marks put at the time of disassembly
disappear or when the lever is replaced with a new one,
install the lever in the following sequence. (Theillustration
on the right shows the layout of related parts when the tilt
position is neutral and the column lock lever islocked.)

1. Tighten the nut B to the tightening torque of 11 to 15
N-m (1.1 to 1.5 kgf-m) [8.1 to 11.1 1bf-ft]. (This
represents a lever-locked condition.)

2. Select the optimal position for the tilt lock lever in a
locked condition and fit the tilt lock lever into the
serration of the nut B.

The optimal position isin an area where the “* notch
on the bracket and the top face of the lever cross each
other.

3. Tighten the bolt A.

Loosen the tilt lock lever and check that the bracket
slides in the entire tilting area without interfering with
other parts.

STEERING SYSTEM

Face the elbow right

downward to install. :
Tightening torque of w1 actey, N A

341039 N'm o &{"m}a_;_,
(3.51t0 4.0 kgi-m) 1 ™ g, gl )
4y - |

[25.0 to 28.8 Ibf-ft] 1--:~

Top face of

e

Lever mounting lra",

\
. A

AT
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STEERING SYSTEM

Steering Valve

Disassembly
ER E;; - )
. e -4
o . K ;! ]
I'I'..-‘::'. i :.\_:':F
P
1 oL
:.I_. . -;;_.
al i'_\;-sd:
ool
o o
B !
b% ) vl
h #:‘i'.'..-'q-.\'l
|-
N ?
R
1 I &
_H.- _-:,.l.l' T
Sequence
1 End cap, Bolts, O-ring, Spacers 7 Control sleeve
2 "Gerotor" set, O-ring 8 Control spool
3 Drive shaft, Spacer plate, O-ring 9 Pin
4 Retaining ring 10 Centering springs
5 Seal gland bushing, O-ring, Oil seal, Dust seal 11 Long housing
6 Thrust needle, Race bearing
1A
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Suggestions for Disassembly
(1) Retaining ring removal

Remove the ring from the housing by prying its end out of
the groove. Do not damage the machined surface.

(2) Seal gland bushing removal

Position the control spool and control sleeve assembly so
that the pin is even with the center of the assembly.
Remove the gland bushing.

(3) Control spool and sleeve removal

Remove the control spool and sleeve assembly from the
housing by pulling it toward the end of the housing
opposite to the flange. Remove the pin from the
assembly.

[ ducaurion] N

( To prevent damags tix th: haneing, slowly pull out

Db assmibly winle twisting,
. -

(4) Control spool and sleeve disassembly

T
. A& SAUTION | N
Before removing the spool from the sleeve, put a |

mark across the spool and sleeve so that the |
spool can be installed in the same position.

-
-

Pull the control spool from the sleeve enough to permit
removal of the centering springs. Remove the centering
springs. Remove the spool from the sleeve by pulling it
toward the rear end of the sleeve while turning slowly.

STEERING SYSTEM

-
-
1
b

T

wUER

- - LN |
¢ ?u"..lq-'\-_ -
- B
1 | o I:-'
H 1 l llr';
: l e o '
' H .-I I
et T
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L
S
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STEERING SYSTEM

Inzpecticn after disassembly

(1) Check sliding areas between the sleeve and the housing
and between the sleeve and the spool.

(@) Check for sliding movement in sub-assembly
condition.

(b) If any defective movement is found, check sliding
surfaces.

If any defect such as i-lwwriny’ wear, scratch, burr
or rust is found, replace the entire unit with a new
one.

Reassembly

5

PR e - S
FRE T R
1 ' ."- ~ . 1 - LA
I A L i 'tt_h"e' ra b |:_-|L|:.'\|'- l i
.'II e -r--;..-..-m:. ! .Ii_ul|d __.I':_ i _:_r._n .-'G L I
I| o .-_..--\-.':'-\.I ] I_'-'—}I I|I - = “ -
N “‘T"':EL- T | S
RN T I p S L d
l‘IU "{-.r}: !.f-h.".| _-Jlli{‘_'__-. L’
"‘. A [ G : LI
| - - — . i 2o
! 3 2 u -
n
it
Sequence
1 Long housing 7 Seal gland bushing, Oil seal, Dust seal, O-ring
2 Control sleeve 8 Retaining ring
3 Control spool 9 Dirive shaft, Spacer plate, O-ring
4 Centering springs 10 "Gerotor" set, O-ring
5 Pin 11 End cap, O-ring, Spacer, Bolts
6 Thrust needle, Race bearings
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. A cAuTION,

f Perform the followting praperatory wock before
sy,

(1) For damaged parts, prepare new parts for
rERlacsmean:.

(2 Clean all metal parts, blow off foreign
substances with compressed air and dry them.

(3) Prepare new parts for an O-ring seal and lip
sieeal inczlocdeed in & osemal kil

e
| dhcAvTioN, . .

Pracautiorn s durking raassembly

(1) Reassemble each part while applying a light
coating of oil to them.
(2) Apply grease to O-rings.

- (3) Do not wear cloth gloves when reassembling. :

Lint may enter the valve.

Suggestions for Reassembly
(1) Reassembly of control spool and sleeve

Check the direction in which the spring groove of the
sleeve is aligned with that of the spool and then, slide the
spool into the sleeve while twisting the spool.

If there are any match marks put at the time of disassembly
or marks put by a manufacturer, check such marks.

o — —— Ak cauTIoN !

' Check that b crnntr Spocl relines saathly In
[ the control sleeve. i
._\_ __.-'

(2) Installation of centering springs

Align the spring grooves of the spool-and-sleeve and stand
the spool-and-sleeve on a flat bench. Use the spring
inserting tool to install springs. Place each set of three
springs back to back and pinch six springs in the tool with
notches on both sides facing downward. See the
illustration on the right.

As shown in the illustration, push one end of the springs
with fingers and push the springs into the spool-and-sleeve
groove. In case there is no inserting tool, assemble the
springs by inserting them one by one and right and left
aternately.

Spring inserting tool 97157 - 00100

STEERING SYSTEM

Sorieng s

Male~ rarks

200670

N “_‘%‘ ‘;“'”‘ ‘x

™
*za-"% i
|'

1

-

A
R

e

202671

https://www.forkliftpdfmanuals.com/



STEERIMC, SYSTEM

(3) Insertion of the control spool-and-sleeve assembly into
the housing

Insert the pin into the hole of the control spool-and-sleeve
assembly and align both ends of the pin with the outside
diameter of the sleeve. Insert the spool-and-sleevc
assembly into the housing from the rear (in the direction as
shown in the illustration).

Insert the spool-and-sleeve assembly while slowly twisting
it with the pin kept at a horizontal position. Insert the
spool-and-sleeve assembly until its rear edge face becomes
flush with the edge face of the housing. Do not insert any
further.

(4) Installation of thrust bearing
(5) Installation of seal gland bushing and seals

(a) Install the dust seal on the seal gland bushing to
place the flat side facing the bushing. Then install
the oil seal in the bushing.

(b) After installing the O-ring, fit the seal gland
bushing into the spool while turning the seal gland
bushing. Drive the bushing into the specified
position by a plastic hammer. Check that the
bushing contacts the top face of the thrust bearing
race evenly.

Securely fit the retaining ring into the housing
groove.

(6) Reassembling the spacer plate

(@) Clamp the housing in a vise equipped with soft
jaws or wrap the housing in a soft rag before
clamping the housing in the vise. Clamp lightly
over the flats of the flange. Do not over tighten the
vise jaws.

- - . NOTE) N

1 . — |

LCheck that the spool and sleeve are flush with or

dlightly below the surface of the housing.

(b) Instal the O-ring in the housing. Place the spacer
plate on the housing and align the bolt holes with
the tapped holes in the housing.

R
e
j'-_._-' e : T "“x_l.
rﬂ ] ,.‘ "'--_;-'_: = i: '
) R L
|- : 1 e
i T | =
;!l..-':":h:. .1'2"'*" I |
I;:| R e,
T
e My

2

2l

F0ax
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(7) Reassembling the drive shaft

Turn the control spool-and-sleeve assembly to make the
port surface of the housing parallel with the pin. Insert the
drive shaft to engage the pin in the yoke of the drive shaft.
To insure positioning in the following work process, draw a
line such asline B in the illustration right below on the end
face of the drive shaft spline with afelt-tip pen.

(8) Reassembling the gerotor set

Face the O-ring side of the rotor set toward the spacer plate
side and fit the rotor set into the drive shaft by aligning the
root (line A) of the rotor set with line B of the drive shaft.

Check that lines A, B, C, and D are in parallel with each
other.

Align bolt holes of the " Gerotor™ set with the drive shaft
and star kept engaged.

This procedure isimportant in determining the valve timing
of this unit.

(9) Reassembling theend cap

Install the drive spacer in the gerotor set. Install the O-ring
in the end cap. Install the end cap in the gerotor set and
aign the holes.

Apply oil to bolt threads and tighten bolts evenly in the
sequence as shown in the illustration on the right. The
tightening torque is shown in the table below.

Install the steering shaft in the spool and check that the
spool turns smoothly.

Tightening torque of end cap (589?{1\;2)
mounting bolt [2' 1 15 £.£t]

STEERING SYSTEM
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STEERING SYSTEM

Troubleshooting

_ | Defect in flow
priority valve

|_|— Malfunction of relief valve

Stiff steering
wheel operation

L— Oil leak from relief valve

(1) Damaged O-rings on the valve
body circumference

| | Defectin

steering valve

| Unstable steering

npralein

Defect in |
Y AL TR (TN ' L

I !.".Il-.:lll:.'u:ll-.'u'.

‘—1. Other defects

Pefect in
! steering valve

-l Other defects

L

https://lwww.forkliftpdfmanuals.com/

No steering flow

(1) Foreign materials clogged in spool

pit

(2) Fatigued or damaged spring in the

spool

(1) Low relief pressure

(2) Damaged valve seating surface
(3) Fatigued or damaged spring

Clogging in " Gerotor"

Malfunction by spool seizure

due to foreign material

Damaged bearing

Excessive tightening of end cap bolt

Bent piston rod

= Ll e sel

Faulty installation of steering valve to

tilt column

Flattened pipe

Seizure of spool or sleeve
Breakage of centering spring

Trapped air
Flattened pipe

Faulty piston seal of steering cylinder

Disassemble and clean.
Replace spring.

Adjust relief pressure.

Replace valve assembly.

Replace springs and
adjust relief pressure.

Replace O-rings.

Disassemble and clean.

Replace.

Replace.
Reassemble.

Repair or replace.
Replace.

Readjust.

Replace.

Replace.
Replace.

Bleed.
Replace.

Replace.



Service Data

e Truck Models

STEERING SYSTEM

A: Standard value

T T L 1 ton class 2 ton class 3 ton class
Items TTTe-- o
Steering effort (at steering wheel rim) | 50 %0 ™y 13 (1.3) [2.9] I R |
Nve 211 [1bf] or | or less or less
. . ) 52.6t0 63.5 52.6t063.5 52.6t063.5
Tightening torque of steering wheel nuts A LA e L e 5.4106.5
N-m LKzl o [Ibfft] [38.8 t0 46.8] [38.8 10 46.81 [I§8.8 t0 46.81
. . . 2710 35 271035 271035
Tightening torque of steering bracket bolts A AR U B PN LY
N-m vl i) [Ibfft] [200t025.81 | [20.0to 25.8] [20.0 t0 25.8]
Displacement T ME ] EAEEE
R P AT T T -
. Rotating torque in normal operation T, | ST . AFETETE
Steering valve N-m (kgf-m) [Ibf4¢] Al 1TEa? 11 R THEE I R ETHAN N LI
Tightening torque of cap bolt 1
Nem tk et v [Ibfft] A | 284 (29)[20.9] | 284 (29)[20.9] | 28.4(2.9) [20.9]
. . 8.8 V" 103 % 1037
Steering system relief valve set pressure A (90 %") (1057%") (105 5 )
MPa (kgf/c?) [psi] | ™Ths | [Lasld -7 [zl -0
1 A __"'.'\-
. - K .._, "-_: .—_-_-\.- .x"'._ I
' ﬂ ?:_ 1{ 1
o e
i R

s
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Structure and Functions

Outline

HYDRAULIC SYSTEM

The illustrations show the load handling (pump motor) hydrauric system

on a 2 ton class truck with S4S diesel engine.

212107

Main compomanls

1

© 00 N o o

Pump suction strainer:
150 mesh metal strainer.

Hydraulic pump (gear pump):

A regular gear pump is directly coupled to the
engine PTO. See the "Hydraulic Pump™ section
for details.

Hydraulic pump delivery hose:

The shape of this hose for the diesel-engine
models is different from that of the s.azivim:-
engine models, as the hydraulic pump locations of
these two models are different.

Hydraulic control valve:
This valve has a built-in flow regulator valve.

Oil feed line to lift cylinder:
Tilt cylinder

Piping to tilt cylinder
Steering valve

Qil feed line to steering valve P port:
This line constitutes a part of the PF flow

passage.

10

11
12

13
14

15

16
17

Return line from steering valve

Oil feed line to steering valve
Steering cylinder

Return line

Line leading to top of lift cylinder piston:
This line is only installed in truck that have a lift
cylinder with a return line. It is not installed in
trucks with 3.3 m (10.8 ft) or smaller lift. If this
line is not installed, the branching hole from
return line 13is closed with a blind plug.

Return filter
This cartridge-type filter should be replaced at
every oil change.

Level gauge

Oil filter cap
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Hydraulic Tank

HYDRAULIC SYSTEM

Main components

Hydraulic tank

Can

Element

Level gauge

Tank cover

Parts welded to tank cover
(@) Suction pipe

(b) Pipe for return line
(c) Pipe for level gauge
Suction strainer

Return filter

Hydraulic pump

Pump suction line
Pump delivery line

T ke

HI G L8

-1 5

<3 <0 A

The hydraulic tank is located in the center of the right
side of the frame and composes a part of the frame
structure.

Three pipes of (a),(b) and (c) are welded to tank cover
5 and to the end of each pipe are installed suction
strainer 6, return filter 7, level gauge 4 and cap 2.
Therefore, parts in the tank can be taken out as an
assembly if the tank cover is removed. Replacement of
the filter and cleaning of the strainer can be easily
carried out if tank cover 5is removed.

Level gauge 4 is inserted in pipe for alevel gauge (C)
and the opening of pipe (c) is blocked with cap 2 with
an element.

Air moving in and out of the tank caused by fluctuation
of oil level in the tank during operation occurs through
two air holes provided on the side of cap 2. Element 3
assembled in cap 2 is afilter to prevent outside polluted
air from entering the tank.

1

Return filter 7 is attached to the end of return pipe (b).
The return filter is a cartridge type of 15 pum with an
integral relief valve. When the filter is clogged, the
relief valve activates and discharges unfiltered oil to the
tank. Periodic replacement is important. In case of a
new truck or a large-scale overhaul involving parts
replacement, replacement of the ail filter after the first
month is recommended.

Suction strainer 6 of the pump is 150 mesh screen
gauze. When replacing oil, clean the suction strainer.

In case of a wet-type single disc clutch truck, the return
oil lineisinstalled to the side of the tank.

Thedrain plug isinstalled at the bottom of the tank.
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HYC-RAULIS SYSTEM

Hydraulic Pump (Gear Pump)

2
1
i
i
i
Pump installed on engine
(example: S4S diesel engine, 2 ton class)
209755
1 Front cover 8 Gasket (shaped like 3)
2 Rear cover 9 Gasket
3 Body 10 Hexagon socket head bolt
4 Drive gear 11 Washer
5 Driven gear 12 Shaft seal
6 Side plate 13 Snap ring
7 Bushing

Type of pump

The pump in a standard truck is a single-gear pump as
shown in the above illustration.

A low-noise type pump is available as an option. This
low-noise type has reduced noises produced by
discharge pressure pulsation by making backlash
between gears smaller, and thus leak amount between
gears smaller compared to a normal type. The
appearance and structure of the low-noise type are the
same as those of the standard type except for the
number of teeth.

Inztallaticn of pump

The pump is directly installed to the engine front PTO,
but installed sides are reversed left to right for a
gasoline engine and adiesel engine.

e Gasolineengine: The pump isinstalled to the left side
viewed from the flywheel side.

 Diesel engine: The pump is installed to the right side
viewed from the flywheel side.

Piping around pump

As the installed location of the pump is different
between the gasoline engine and diesel engine, shapes
of the suction piping and delivery piping around the
pump are different.
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Control Valve

HYDRAULIC SYSTEM

Tunzle of four-valve
[/ p Tl Wy L o el IR LT

210109

Lift control lever

Tilt control lever

Attachment (#1) control lever

Attachment (#2) control lever

Iniet cover section (with built-in flow priority

valve)

i Combination section (with built-in lift valve, tilt
valve and flow divider valve)

¢ Attachment section

d End section (with built-in unloader valve [9])

9 Unloader valve (with solenoid)

N oda L b =

Most parts of this hydraulic valve move mechanically.
When the operator moves the control levers (1 through
4), the spool valve moves up and down and supplies and
returns pressure oil to corresponding hydraulic cylinders.
For detailed structure and operation, and disassembly and
reassembly, refer to the " Control Valve" section (pages
11-43 to 11-58).

P: Inflow port of pump pressure ail

PF: Supply port of pressure oil to steering system
T1: Return port to tank

T2: Return port from steering system

Al: Port to lift cylinder

A2: Port to tilt cylinder rod

B2: Port to tilt cylinder head
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HYDRAULIC SYSTEM

Down Safoty Valve

When piping is broken

Broken area

HEICES |

The down safety valve is located at the bottom of the
right lift cylinder.

This valve is a safety valve which regulates the flow of
oil to prevent the forks from moving down too quickly
if the piping between the lift cylinder and the flow
regulator valve is broken. Also if the flow of return oil
from the lift cylinder becomes excessive due to a
maladjusted regulator valve or a fault of another

LY I AH [ | S
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Lift Cylinder

1. Second lift cylinder for simplex mast and triplex mast

HYDRAULIC SYSTEM

There are two types for the above lift cylinder: one with a return pipe and the other without a return pipe. The
lift cylinder without a return pipe is provided with a check valve in the piston instead of areturn pipe. Thisis

called an internal drain type cylinder.

Regardless of presence or absence of a return pipe, the bottom of the piston is provided with a cushion

mechanism for soft landing.
(1) Cylinder without areturn pipe

Mast used: (1) Simplex mast with raised height of 3.4 m (11.2 ft) or less
(2) All triplex masts

Detail of inside

U--..].,--'..- 1  Groove 2 7 8 5
¥ Enanmn | - :

\ﬁ%&w

N -

— LR

-

- Inflow and
_l-
{' = outflow of oil

SRR TN
S -':,!:-.. H
P pemns s P
6 [ = Cushion stroke: S
, 23 mm (0.911n) 20275
Main components
1 Cylinder tube 5 Cushion bearing 8 Bushing
2 Piston rod assembly 6 Check valve 9 Wiper ring
3 Cylinder head 7 U-ring, Backup ring 10 X-ring
4 Pipe (integrated with cylinder
tube)
2. Cylinder with a return pipe
Mast used: Duplex mast with raised height of 3.5 m (11.5ft) or higher
Detail of inside
.- Inflow and
T_"'“" == outflow of oil
I . " _ 41“‘\1
whm _r___._ e el
EI—"‘"W — [ N e raeeame s | e —
+——cushion stroke: araTEg

23 mm (0.91 in.)

Main cpmponcnls

1 Cylinder tube 5 Cushion bearing 8 Wiper ring
2 Piston rod assembly 6 U-ring, Backup ring 9 U-ring
3 Cylinder head 7 Bushing
4 Pipe (integrated with cylinder
tube)
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HYDRAULIC SYSTEM

Cylinder dimensions (The cylinder length and stroke vary depending on raised height )

Unit: mm (in.)

EATH l.:l [ETY PR S TOT S FEN N FYEM PR YT M D . I . .
Model M 1] [T i T "l TR TE P ol B TS P - .ﬁ"L" ! i Pl .o
el I|Dl 'C'Dl E1IPH | ebarll haz-
1 ton class L YT I [N TRt todma oM 4 1 RN TN 2] R T
hlu';:'.;-\. . - :
TR LA Frarinises Rl Rk, 4501 RN TR ENTILITE Vit
S [N AL H S B N S e | e
2 ton class Aoiml 2 T i, 57 ST I R ATalida T
LTI Y - - .
I PR R T B W R O et FT o T hal 2 T
'||!: o -- M L B IR | At Lo S
3tonclass LU T TS Y ) PP VEat T IR I H il e 1 .
R A . s - .
3.5 m (11.5ft) or higher | 45 (1.77) 55 (2.16) 63 (2.48) 23(0.91) Yes
Triplex — 45 (1.77) 55 (2.16) 63 (2.48) 23(0.91) No
Cushion mechanism when piston descends
Action during piston descent
!
I |
By - Mo
:-h'_'\-\._ ., ., Y
; te . . b . L !
'\-h\.\ ' P ITTSTH | ™ . ’
S RN
. R T kS
TR
FanTan

The above illustration shows a condition in which piston
rod assembly 2 descends with its self weight and pipe 4
and cushion bearing 5 are beginning to fit in. Cushion
bearing 5 is pushed upward by entrapped oil (A) and the
piston and cushion bearing 5 make surface contact at (B)
area. This blocks the passage (&). The only outflow
passage for entrapped oil (A) is clearance (b) between the
bore of cushion bearing 5 and the outside of pipe 4. This
passage (&) becomes narrower as the piston descends
further. Therefore, the descending speed of the piston
becomes gradually slower and impulsive contact is
avoided.

r— The inside diameter
in 2 orharamnaer

|_+ I T A

< "‘*‘:51.-3 T

!

Outside diameter
without #rap

ro e
'.'H:."x;'-‘:.

S

L— cClearance of approx.
0.1 mm (0.004in.)

Cushion bearing

Fipo

209761

Image of pipe and cushion bearing
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Action during piston ascent (initial stage)

HYDRAULIC SYSTEM

Passage (a)

SO0 TR |

1 == Inflow

i
i
i

5  Passage (b) 4 209762

The above illustration shows a condition immediately
after the piston rod assembly ascends. Oil that flows in
acts on the center of the piston, ascending piston rod
assembly 2 slightly. At the same time, cushion bearing
5 descends by being pushed by oil that flows in.

Cylinder of internal drain type

This action opens the (B) area, causing the passage (a)
to open. Qil from the passage (8)and passage (b) which
opens from the beginning flows in the piston bottom,
acting on the entire bottom surface of the piston and
pushing piston rod assembly 2 upward.

Entrapped oil and air

(There normally tends to be

negative pressure in this area.)
\

. Groove
.

.|_|.,_|_,.|_|..|: ~ i

\Check valve

209763 ‘

The above illustration shows a condition in which the
piston rod assembly ascends to the vicinity of the
highest position. When pressure of oil and air
entrapped between the rod and cylinder exceeds the
set pressure of the check valve, the check valve opens

2. Second lift cylinder for duplex mast

and discharges oil and air to pressure oil (internal
drain).

In ke ocalimdes woihea eetarn e this ooe s
otz o o the s i ek

e

.Mq{ N - . s Y "

nml

_'- Inflow and outflow

.._

) S
3300 P E O,

......

Main components
1 Cylinder tube
2 Rod
3 Piston

4 Holder

i walte v O

5 Cylinder head
6 Cushion spool

= umtiEr althe:

B b FLATEY

7 Check valve
8 Spring
9 Bleed valve
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HYDRAULIC SYSTEM

Action

Pressure oil first flows through the hollow area inside
piston rod 2 and enters the first lift cylinder. As the inside
diameter of the first lift cylinder is larger than that of the
second lift cylinder, the first lift cylinder ascendsfirst. The
second lift cylinder starts to ascend after the first lift
cylinder has completed ascent.

This cylinder is provided with a cushion mechanism which
prevents the piston bottom from impulsively contacting the
cylinder bottom during piston descent. (Refer to the
illustration below.)

Bleed valve 9 isa valve for bleeding air when the hydraulic
system is overhauled.

Action during piston descent

The illustration on the right explains movement of cushion
spool 6 when the piston descends. (To the right of the
illustration is the piston bottom.)

F g 1: Thisillustration shows a condition in which
cushion spool 6 does not contact the cylinder
bottom. Cushion spool 6 extends out by spring 8.

Fg 2: Thisillustration shows a condition in which
cushion spool 6 contacts the cylinder bottom and
gets under check valve 7 slightly. The check valve
moves to the left, blocking the B area. Qil (A)
below the underside of the piston is discharged
through holes (two rows on the right) of cushion
spool 6.

For the shape of the check valve, refer to the image
drawing on the following page.

F g. 3: As the piston descends, cushion spool 6 gets under
check valve further. As a result, the number of
holes through which oil can pass decreases and
discharge of entrapped oil (A) is restricted. The
descending speed of the piston becomes slower and
impulsive contact is avoided.

Check valve 6 Cushion spool
Fig. 1 8 Spring |
1

6 Cushion spool
7 Check  Entrapped oil (A)
S‘ 1

2 Outflow

o
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Action during piston ascent

The illustration on the right explains movement of the
check valve when the piston ascends.

Fig. 4

Fig. 5:

Fig. 6:

The illustration shows a condition immediately
before piston ascent. Oil which flows through the
hollow area in cushion spool 6 acts on check valve
¢

Pressure oil pushes check valve 7 to the right.
Pressure oil flows along the plane of the check
valve and flows to the underside of the piston. The
"triangular shape" of check valve 7 is designed to
increase the initial inflow volume.

The piston starts to ascend.

The illustration shows a condition in which cushion
spool 6 has left the cylinder bottom and is
ascending.

P¥DRAULIS SYSTEM

B\Cushion sid 7 Check valve
|

My as .

[EL TR TEET L}

iy

Initial stage of ascent
(Oil flows along this \
ik K

e |

LA D
e T |
ey

plane seats.)

3 Piston

Shape of
check valve

-~ &ﬁ
Hig ol |‘1ﬁ1‘:¢’%

'Fi

7 Check valve

7 Check valve 6 Cushion spool
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HYDRAULIC SYSTEM

3. First cylinder for duplex mast and triplex mast

Detail of inside

Space (B) Cushion oil is filled in this area.

- Inflow and
TR, Tf“ outflow

e

[l PR R

S

'\.\k
Air chamber (A) Oil passage Piston
209767
Mein components
1 Cylinder tube assembly 6 Wiper-ring
2 Piston rod assembly 7 Seal ring assembly
3 Cylinder head 8 Slidering
4 Bushing 9 Check valve
5 U-ring 10 Stand tube
Action

This cylinder, mounted on the center of the mast, acts
first during ascending stroke of the fork.

TR penan el eanen s Do sl ey lindor s e
pressure oil acting on the piston bottom. For
prevention of an impulsive approach of the piston and
the cylinder head at the last stage of its ascent, cushion
oil is alwaysfilled in space B between the cylinder tube
and the piston rod. When the piston rod ascends, it
ascends while pushing out cushion oil to air chamber A
at its los1 stage. Thus, 1w Ti.xl stage becomes no e
impulsive.

In the descending stroke of the piston rod, cushion oil
in air chamber A is sucked in space B. The air
chamber, stand tube, and check valve are related parts
for vu-un-ne sl

Extra leaked oil which leaks from around the piston and
enters space B returns from stand tube 10 to the
cylinder bottom via check valve 9 at the last stage of
cylinder ascending.

Shoe s e ale v i a ceztain anon of oil as
l._||-"||l'_l|'. il Aoz amo_unt of vu=lii i oil mii=1 be
filled in the overhauled cylinder.

Cylinder dimensions (The cylinder length and stroke vary depending on raised height )

Unit: mm (in.)

Rod diameter Cylinder inside | Cylinder outside
Truck model Mast type (d) diameter (ID) diameter (OD)
1ton class 55 (2.16) 70 (2.76) 82 (323)
2 ton class Cylinders for the.dupleg mast and the triplex mast 55 (2.16) 75 (2.95) 86 (3.39)
are of the same dimension and same type.
3ton class 65 (2.56) 90 (3.54) 105 (4.13)
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Tilt Cylinder

HYDRAULIC SYSTEM

/

¥
1
—_—

A

i

11 4
!
I

rATR3

Main components

1 Cylinder 5 Socket 9 Piston seal
2 Rod 6 Bearing 10 O-ring

3 Bushing guide 7 Seal 11 Dust seal
4 Piston 8 Bushing 12 Packing

The tilt cylinder is a double-acting type. To adjust right
and left imbalance of tilt angles when the mast is attached,
loosen the clamp bolt and turn the piston rod with a spanner
applied to its A area.

Seal 7 extends grease interval from the grease nipple.
Installation of this seal has extended grease interval to 500
service hours.

Cylinder dimensions (Cylinder length and stroke vary
depending on tilt angles of forward and backward tilt.)

Unit: mm (in.)

Truck Rod diameter | Cylinder inside | Cylinder outside
model (@ diameter (ID) | diameter (OD)
[ERITTTIY e , T DR RN H TRz h
: _""_.'\-r; vl | A s _"II:_; " LY
_‘-:--u-_-:;.n e «:_ . ET RN A
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HYDRAULIC SYSTEM

Disassembly and Reassembly

Hydraulic Pump

Removal and Installation

TmA Fashciv al
S4S diesel engine

209769

Sequence

1 Pump delivery hose
2 Pump suction hose

Suggestion for Removal
Precautions for removal:

(1) Theinstalled positions and sizes of the suction hose
and delivery hose differ by model.

(2) Cover the pump and its surroundings with shop
clothsin preparation for spilled oil.

(3) Take care not to allow foreign particles to enter the
pump and hose from detached parts.

3 Pump mounting bolt
4 Pump

Installation

To install, follow the reverse of removal sequence, and
do the following steps:

(1) Apply grease to the spline of the pump shaft before
installation.

(2) Insert the gasket (diesel engine) or O-ring (gasoline
engine) between the pump and engine PTO.

(3) Perform test operation after installing the pump.
Refer to page 11-16.
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HYDRAULIC SYSTEM
Disassembly and Reassembly

Disassembly

Parts marked with % are components of the seal kit.
Parts not marked with % are non-deliverable parts.

F0adne
Sequence
1 Rear cover, Bolt, Washer, Bushing 5 Drive gear
2 Front cover, Snap ring, Shaft seal, Bushing 6 Driven gear
3 Gasket, Gasket (shaped like 3) 7 Side plate
4 Side plate 8 Body

Note: (1) The hydraulic pump is to be overhauled by Suggestions for Disassembly
the manufacturer. Where it has to be
overhauled in field, be sure to follow the
suggestions for disassembly. Remember,
field overhauling will release the
manufacturer from any warranty claims.

(1) As front cover 2 and rear cover 1, made of
aluminum alloy, get easily scratched, do not
forcibly tap thwm with a hammer. Use a wooden
hammer or plastic hammer.

(2) When disassembling, do not remove the body, gear
and bushing by forcibly tapping them with a
hammer.

(2) Do not remove oil seal 2 and bushings
unless they are defective to require

replacement.
P (3) Place disassembled parts in orderly sequence.

Especially, do not mistake the relative position of
the gear and bushing side plate.
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HYDRAULIC SYSTEM

Inspection and Repair
1. Drive and driven gears

(1) Check the gear teeth for wear, chipping or other
defects.

(2) Check the side faces of the gears for wear or damage.
(3) Check the shafts for wear or damage.

2. Covers, body and bushings
Check these parts for wear or damage.

Aeassambly

To reassemble, follow the reverse of disassembly sequence,
and do the following steps:

(1) Replacethe seal kit parts with new ones.

(2) Completely remove oil or grease on the mating
surfaces of covers 1, 2 and body 8.

(3) Visualy check al the parts for cleanliness and apply
hydraulic oil to the inside surface of the body before
reassembly.

(4) Apply grease to the lip of the shaft seal.

(5) Becareful not to give damage to the lip of shaft seal by
spline edges of drive gear 5.

(6) Tighten the bolts evenly and progressively.

(7) The pump is assembled properly if the pipe wrench
fitted on the pump shaft can be turned easily by hand.

Test operation
Perform test operation after installing the pump.

(1) Check that the oil amount in the hydraulic tank is
sufficient.

(2) Attach a pressure gauge to the pump delivery hose.
Refer to page 11-33""Main Relief Valve."

(3) Start the engine, raise the adjusting screw of the main
relief valve in sequence from 0 to 18.1 MPa (0 to 180
kgf/cm?) [0 to 2625 psi], and check the temperature rise
of the rurp body by touching it by hand. If the
temperature rise of the pump body is substantial
compared to the oil temperature rise, disassemble again
for checking.

(4) Set therelief valve to the specified pressure.

(5) Measure the lifting speed of the fork under no load. If
the speed is to the specified value, the pump discharge
volume is normal.

(6) Check that the fork operates normally by raising and
lowering it under load.

s
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Lift Cylinder

Removal and Installation

Simplex mast

ful]

T

£
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HYDRAULIC SYSTEM
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o
£ —-
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|
daasoy
Sequence
1 Hose guard 4 Set bolt, Shim
2 Return hose (if equipped) 5 Cylinder clamp (Cushion, Collar, Shim)
3 High-pressure hose 6 Lift cylinder, Bracket
Suggestions for Removal
From right-hand
1. Removal of hose guard lift cylinder
1 Cierieslur

Remove the hose guard from the front while the lift bracket
is placed at the bottom.

2. Removal of return hose (if equipped)

Start the engine, raise the lift bracket to the highest
position, and stop the engine. Then, remove return hoses
on the right and left cylinders from the connector.

Note: Place adrip pan below the connector to catch the oil.

\

X

From left-hand
lift cylinder
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HYDRAULIC SYSTEM

3. Lowering of lift bracket
Gently operate the lift lever to lower the lift bracket.
4. Disconnecting high-pressure hoses

Disconnect the high-pressure hoses at the joints indicated
by arrows. Use adrip pan to catch oil flowing out of the
hoses.

5. Removing set bolts

I1' Remove the set bolt at the top of each lift cylinder. Lift
the inner mast to separate the cylinder rod ends. To lift
the inner mast, hitch a sling around the mast with
protective rag.

~ute The rod end of either lift cylinder is shim adjusted
to eliminate the difference in stroke between the
cylinders. Before removing the set bolts, make a
record of the amount of shims fitted to each cylinder.

12: Tie wood blocks under the inner mast and detach the
sling. Use the blocks strong enough to support the
mast.

1i-1m

Right-hand cylinder

Left-hand cylinder

PR -
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6. Removing lift cylinders

Attach a lifting sling before removing the cylinder clamp.
Lift the cylinder from the rear side of the mast, and remove
the cylinder.

Installation

To install, follow the reverse of removal sequence, and do
thefollowing steps:

(1) Extend and retract the lift cylinders several times under
no load condition to bleed air out of the cylinder
circuits and to make sure that the cylinders moves
smoothly.

(2) Check the ail level in the hydraulic tank with an oil
level gauge. (Refer to the topics “El+ i, Tank™ in
the following section " Inspection and Adjustment.")

(3) Check thelift height.
(4) After the lift cylinders or piston rods have been
replaced, check for difference in stroke between the

two cylinders. (Refer to "GROUP 12 MAST AND
FORKS.”)
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HYDRAULIC SYSTEM




HYDRAULIC SYSTEM

Duplex and triplex mast removal

Note that the triplex mast is used as an example.

PRITL R
Sequence
1 Nuts 4 Chain wheel support assembly
2 Lift bracket assembly 5 Second lift cylinder
3 First lift cylinder
Suggestions for Removal
1. Removal lift bracket assembly I 8 R ler
; | e
(1) Lower lift bracket assembly and place wood blocks ,“:| . "3;5:- 4
under the assembly. Tilt the mast forward, lower the - ||-'- T;
inner mast to the bottom, then remove nuts 1 from the B
anchor bolts of the first lift chains. ;ﬁﬁ-ﬁ:-i;r"'
el - e
CoohegT
TARC: . E
I ﬁaﬂ_
' : | .
|- |..::r! by Furlilg

-n
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HYDRAULIC SYSTEM

(2) Position the mast upright. Raise the inner mast until
upper rollers 8 of the lift bracket become free. Then,
slowly move the truck in reverse to separate from lift
bracket 2.

2. Removing first lift cylinder !
(1) Hitch asling on the first lift cylinder 3, and suspend it
with a crane. Wind the rope securely to prevent ;
dlipping. I
(2) Remove lift cylinder connecting bolts and mounting
bolts, and gently remove the first lift cylinder 3.

T
b
L

;;;.___

PR
e

3. Removing second lift cylinders 5
11 Disconnect hoses from the second lift cylinders 5.

11 Remove stopper bolts at the upper sections of the
second lift cylinders 5, and lift the inner mast for
duplex mast or middle mast for triplex mast
approximately 55 cm (21.67in.) using slings. '
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HYDRAULIC SYSTEM

(8) Place wood blocks under the inner mast (for duplex
mast) or middle mast (for triplex mast).

Make sure the right and left wood blocks are the same
in height.

14

Hitch a sling to second lift cylinder 5 behind the mast,
remove cylinder clamp retaining bolts, and gently
remove second lift cylinder 5.

Wind the sling securely to the cylinder. The cylinder
cannot be lifted straight up since the mast cross-
member islocated above the cylinder, Tilt the cylinder
and move it away from the cross-member to remove.
Be careful not have the hands caught between the
cylinder and mast.

Installation

Toreinstall, follow the removal sequence in reverse, and do
the following steps:

(1) Install chain wheel support assembly 4 parallel to a
line connecting the centers of chain anchor bolt holes
on first lift cylinder 3 to prevent chains from twisting.

(2) Adjust the chain tensions.
(Refer to " Chain Tension Inspection™ on page 12-33.)

(3) Extend and retract the lift cylinders several times under
no load condition to bleed air out of the cylinder
circuits and to make sure that the cylinders move
smoothly.

(4) After proper operation is confirmed, check the oil
level.

L0290

o

Wk

Good Bad

!
;
I
207638 |
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Disassembly and Reassembly

1. Second cylinder for simplex mast and triplex mast

HYDRAULIC SYSTEM

— Apply grease when assembling.
L

| 1 ton class: 196 £ 45.1 N'm (20 1: 4.6 kgf-m) [145 + 33 Ibf-ft] (M49 X 1.5)
2 ton class: 235153.9 N'-m (24 1: 5.5 kgf-m) [173 + 40 Ibf-ft] (M54 X 1.5)
3ton class: 275161.8 N'm (28 £ 6.3 kgf-m) [203 * 46 [bf-ft] (M59 X 1.5)

1 £ 131 I'i' :

Ly
A .-""-. -

T T B N At N

Disassembly
— Tightening torque
Apply liquid packing to
circumference when
pressing in.
L i J
o b
Ll .-} -1
L - ) 'T .
LR - -
"‘\.\_H H“x Y -
" . . .
Seal in grease. Ly g
(Adhesion to
bushing is acceptable.)

L o '
h_ Apply THREEBOND #1901 when screwing in.

A
|

Sequence

First, disassemble into the three parts of the following | to IIl, and then disassemble the three parts.

I.  Head sub-assembly
Consisting of the following parts, 1 thru 5.
Cylinder head
Wiper ring
X-ring
O-ring
Bushing
Il. Piston rod sub-assembly
Consisting of the following parts, 6 thru 13
Piston rod assembly
Backup ring
U-ring
Bushing

abhwWNPE

© 0o~NO»

Suggestions for Disassembly

Pulling out piston

Be careful not to damage the piston seals and cylinder
e sl e dery il out the piston T 1w oy Jpate .
Inspection after disassembly

1. Cylinder tube

(1) Check the bore wall for wear, grooving, scratching
or rusting.

(2) Check the welds for cracks or other defects.
2. Pistonrod
(1) Check therod for deflection.

(2) Check for surface flaws such as grooving,
scratching, rusting or wear.

10 Snap ring
11 Cushion bearing
12 Check valve
13 O-ring
ill. Cylinder tube sub-assembly
Consisting of the following parts, 14 and 15.
14 Cylinder tube assembly
15 Plug

Note: Theillustration shows a cylinder of the internal
drain type without a return pipe. For structure
of the cylinder with a return pipe, refer to page
11-7.

3. Rings and packings
(1) Check lips for damage, wear, or deterioration.
Reassembly

To swasiwmele, follow <lv reverse of win.-remicls

sequence, and do the following steps:

(1) Clean the disassembled parts with high flash-point
solvent. Blow them dry with compressed air;
however, this does not apply to rubber parts.

(2) Apply hydraulic oil to the bore surface of cylinder
and also to the piston seal, O-ring, backup ring,
buffer ring, packing and dust seal .

(3) Apply liquid gasket (THREEBOND #1901) to the
thread.

Tighten to the specified torque using hook wrench.
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H¥DRAULIZ SYSTEM

2. Second lift cylinder for duplex mast
Disassembly

Unit: N-m (kgf-m) [Ibf-ft]
Tightening torque U G IR T —TipInring o
1\1_\ 1ton class: 206 + 39.2 (21 + 4.0) | 152 + 29] (M52X 2) HELFIEN M 1. 3'~' e
2ton class: 206 + 39.2 (21 + 4.0) {152 + 29] (M52x 2) QLT T S - el - TECTAL - 2
% 3ton class: 235+ 53.9 (24+ 5.5)[173 + 40] (M57x 2) [ I B N LRI I
'|_ Sy AR NE LTS ) )
.l Tirienrag e [IFT LTS 171 :'-"_5_ 44 |_'¢':-'| R -
B SRR TR TR P R I reidie 1o
v I. it Be careful of the direction
g e ST +1- 4 oy 15 51 c1 |y «2 wheninstalling. Face slit
A T Y 'i T T B % ow [ ] F 4 towardspring side.
- £
DUl L
&yl THREEBOND #1901 when screwing in. 209764A

Sequence

First, disassemble into the three parts of the following | to 1li,

I.  Holder sub-assembly
Consisting of the following parts, 1 thru 5.
Holder
Wiper ring
Backup ring
U-ring
O-ring
Head sub-assembly
Consisting of the following parts, 6 and 7.
6 Head
7 Bushing

abrwWwNPE

Suggestions for Disassembly
Pulling out piston

Be careful not to damage the piston seals and cylinder
bore wall when pulling out the piston from the cylinder.

In=pection after disassembly
1. Cylinder tube

(1) Check the bore wall for wear, grooving, scratching
or rusting.

(2) Check the welds for cracks or other defects.
2. Piston rod
(1) Check the rod for deflection.

1 ek L waae Tees whoas
scratching, rusting or wear.

-
K .

and then disassemble the three parts.

lIl. Piston rod sub-assembly
Consisting of the following parts, 8 thru 15.
8 Rod
9 Piston
10 Slide ring
11 Set screw
12 Check valve
13 Cushion spool
14 Spring
15 Snap ring
IV. Cylinder tube sub-assembly
Consisting of the following parts, 16 and 17
16 Tube assembly
17 Plug

3. Rings, packings and threads
(1) Check lipsfor damage, wear or deterioration.
(2) Check threadsfor damage.

Saggesians for Aeassembiy
To reassemble, follow the reverse of disassembly
seguence, and do the following steps:

(1) Clean the disassembled parts with high flash-point

solvent. Blow them dry with compressed air;
however, this does not apply to rubber parts.

(2) Apply hydraulic ail to the bore surface of cylinder
and also to the piston seal, O-ring, backup ring,
buffer ring, packing and dust seal.

(3) Tighten threads of important parts to the specified
torque as per the aboveillustration.
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3. Firstlift cylinder for duplex mast and triplex mast

Disassembly

HYDRALLIS SYSTEM

Tightening torque

I ton class: 382 N'm (39 kgf-m) [282 Ibf-ft] (M75 X 2)
2ton class: 422 N'm (43 kgf'-m) {311 1" It (M80 x 2)
3ton class: 530 + 122 N'm (54 * 12 kgf-m} [390 £ 90 Ibf-ft] (M95 X 2)

rTightening torque: 3.92 N'm (0.4 kgf-m) [2.9 Ibf-ft]

| ok .
[ e v -, :
Rply TIRLE G0 0t vl ey 00 0
[ '_'.f —a A_I
"
i Bibvesbon el hgdraal s ol! wher arscrryg 1 i
S nywues TR FS e ARl S a0 l"
Anav-din: W T an s 11 200 "'."ll"' T": =T T .
— g [P — —_—— Tl

;
—ELAT. aa—r N
! b T LTS :

Sequence

First, disassemble into the three parts of the following | to I, and then disassemble the three parts.

I.  Cylinder head sub-assembly
Consisting of the following parts, 1 thru 6.
Cylinder head
Wiper ring
U-ring
Bushing
O-ring
O-ring

OO Ul WNPE

Suggestions for Disassembly

Be careful not to damage the cylinder bore wall when
pulling out the piston rod from the cylinder.

Inspection after disassembly
1. Cylinder tube

(1) Check the bore wall for wear, grooving, scratching
or rusting.

(2) Check the welds for cracks or other defects.
2. Pistonrod
(1) Check the rod for deflection.

(2) Check for surface flaws such as grooving,
scratching, rusting or wear.

3. Rings, packings and threads
(I Check lips for damage, wear or deterioration.
(2) Check threads for damage.

Il. Piston rod sub-assembly
Consisting of the following parts, 7 thru 12.
7 Rod
8 Piston
9 Slidering
10 Sealring assembly
11 Check valve
12 Snapring
Ill. Cylinder tube sub-assembly
Consisting of the following parts, 1 3and 14.
13 Cylinder tube sub-assembly
14 Plug

Suggestions for Reassembly

To reassemble, follow the reverse of disassembly
sequence, and do the following steps:

(1) Clean the disassembled parts with high flash-point
solvent. Blow them dry with compressed air;
however, this does not apply to rubber parts.

(2) Apply hydraulic ail to the bore surface of cylinder
and also to the piston seal, O-ring, backup ring,
buffer ring, packing and dust seal.

(3) Be careful of the direction when installing the snap
ring 12 of the check valve.

(4) Fill hydraulic oil as cushion oil in the space
between the tube and rod before reassembling the
cylinder head.

(5) Tighten threads of cylinder head 1 to the specified
torgue as per the above illustration.
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HYDRAULIC SYSTEM

Tilt Cylinder
Removal and Installation
Removal
Sequence
| p 1 Tilt cylinder pin
2  Hoses (2 pcs. per one
cylinder)
i 3 Tilt cylinder pin
4 Tilt cylinder
.—
o
[
'
&am 4 Vo
‘ 2097
Start by: 3. Removing tilt cylinder

(&) Lower the forks to the bottom, and tilt the mast
fully forward.

tho el a Lfting sine to ™00 zia e Beddes, izl acd
left, in the top cross-member of outer mast, and
support the weight of the mast with a hoist.

Suggestions for Removal
1. Retracting piston rod

Remove tilt cylinder pin |, start the engine and retract
the piston rod fully, then stop the engine.

2. Disconnecting hoses

Disconnect hoses 2 from the cylinder at the connectors.
Use a drip pan to catch oil flowing out of the cylinder.
Attach caps to the connectors of the cylinder to protect
the threads of the connectors and to prevent oil from
flowing out of the cylinder when the cylinder is
removed.

Remove tilt cylinder pin 3, and remove the cylinder.
Insteltation

To install, follow hw reverse of removal =cuie .,

do o Folloa gz,

(1) After installing tilt cylinders, check the balance of
mast tilting angle. Adjust if necessary. Refer to
"Tilt Angle Adjustment (all mast models)" on page
12-38.
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HYDRAULIC SYSTEM
Disassembly and Reassembly

Disassembly

— Tightening torque
1ton class: 265+ 29 N'm (27 + 3.0kgf'm) [195 + 21 Ibf-ft}
2ton class: 314+ 31 N-m (32+ 3.2kgf-m) [232 + 23 Ibf-ft]
. 3tonclass: 373+ 37 N'm (38+ 3.7 kgf-m) [275 + 27 Ibf-t]
I' - After tightening nuts,
1 crimp two locations.
' -7
|
/ |
1, '.' ; [
O P ([
; s RN
| 3 ,_&5:' ]
P y kg
‘El ¥ L
— 'L,\ o
o Tightening torque 11
. ] . 1ton class: 127 + 9.8 N'm (13+ 1.0 kgf-m) [94+ 7.2141 I}
1— Tightening torque: 2ton class: 235+ 19.6N-m (24+ 2.0kgf-m) [173 + 14.5Ibfft]
153 to 182 N'm 3ton class: 392 + 25 Nm (40+ 2.5kgf-m) [289 + 18.4 Ibf-ff]
(16 to 19 kgf-m)
[113t0 134 1.l 1] 209772
Sequence
First, disassemble into the three parts of the following | to Iil, and then disassemble the three parts.
I. Tilt socket sub-assembly Iil. Piston rod sub-assembly
Consisting of the following parts, 1 thru 5. Consisting of the following parts, 11 thru 15.
1 Bolt, Nut 11 Nut
2 Tilt socket 12 Piston
3 Seal 13 Piston seal
4 Bearing 14 Spacer
5 Grease nipple 15 Rod
Il. Guide bushing sub-assembly IV. Cylinder sub-assembly
Consisting of the following parts, 6 thru 10, Consisting of thefollowing parts, 16 and 17.
6 Guide bushing 16 Cylinder assembly
7 Dust seal 17 Bushing
8 Packing
9 Buffer ring
10 O-ring

Note: (a) Before disassembly, make a record of the
dimension from the holder edge to the socket
edge when the rod is fully pushed in. The
record will be helpful for reassembly.

(b) Do not disassemble the tilt socket bearing
and cylinder tube bushing unless
abnormality, is found on inspection.

(c) Do not disassemble the piston and nuts
unless abnormality, is found on inspection.
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HYDRAULIC SYSTEM

Suggestions for Disassembly
Removing bushing

(1) Wrap the cylinder with a rag, and clamp it in a vise.
Using a wrench, remove the bushing from the cylinder.

(2) When removing the bushing from the piston rod, be
careful not to rub damage the buffer ring, packing, O-
ring against the threads of the piston rod.

Inspection after disassembly
1. Cylinder tube

(1) Check the bore wall for wear, grooving, scratch marks
and rusting.

(2) Check the welds for cracks.
2. Pistonrod

Check for surface flaws such as grooving, scratch marks,
rusting and wear. The rod must be replaced if its threads
show a sign of stripping or any other damage.

3. Rings and packing
(1) Check each ring and packing for damage or distortion.
(2) Also check for deterioration dueto aging.

Precautions for reassembly of lift and tilt cylinders
(1) Carefully clean al partsto remove any foreign particle.

(2) Reassemble the cylinder in the reverse sequence of the
disassembling, apply hydraulic oil to the bore wall of
the cylinder tube, and also to sealing parts — O-rings,
piston seals, dust seals and packings. Pay attention to
the correct part arrangement.

(3) When clamping the cylinder tube in the vise , be
careful not to distort the tube.

(4) Install the piston seal asfollow:

(a) Before fitting the piston seal, squeeze it by hand
five or six times to soften it.

(b) Hold the piston in a vise, taking care not to damage
any part of the piston. Apply a thin coat of
hydraulic oil to the seal. Fit a portion of the seal to
the groove, and push the other portion into the
groove as shown.

(5) Tighten the thread to the specified torque. Refer to the
previous page for the torque.

-2

1 U
L e e e M

A

-
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HYDRAULIC SYSTEM

Flow Regulator Walve (Installed on trucks with FC control valve only)

Disassembly and Reassembly

Disassembly

FLIKER:
SrQuonce
1 Lock nut 4 Piston, Pin, Washer, Spring, Valve
2 Plug, O-ring 5 Valve body

3 Spring, Shims

Note: Before disassembling, measure the protrusion of the

plug. On assembling, adjust the protrusion as
before.

Inspecticon
(1) Check the spring for fatigue.

(2) Check the sliding and contact surfaces of valve and
piston for damage.

(3) Check the sliding surfaces of piston and valve body for
damage.

Note: Replace the flow regulator valve as an assembly if
any part is defective.

Reassembly

To reassemble, follow the reverse of disassembly sequence.
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HYDRAULIS SYSTEM

Piping
(For piping around the mast, refer to “GROUP 12 MAST AND FORKS.”)

1. Piping for diesel-engine truck

MY o o = ey vl

-~ -
Lea*l-kan: 1l LR LR TR B

Cywitar war The el site 2 hoack by
_.—Helry hing
[l prosslonl
IRURT] _
ihgh prags. g

L Eelain bllar

Pump discharge oil line Siuction strainer

(high pre=snmal

Steering cylinder

’%—ul- ™

Steering hyrrzaliz i
Pump suction line (low prasst. "

2. Piping for gasoline-engine truck

CHydranme: ar s
1 catad an bz gl side
nl ries bl !

[
117
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Suction Strainer and Return Filter

Removal and Installation

HYDRAULIC SYSTEM

Tgliesng sue, ---
AlIARSHm™
EURE R on i D ]
1376 3730 T

Lewel 05 10€

LU T f G- ——

T oy Wi us,

dE AN K =

1500 s 10kl -\\

13 T2 \Qi\p
r

Sl s

Tiglsieniryg g4
A0 2GHm
152 - 1.0 kgt
Det Ol ||

Tt

Removal
(1) Remove the suction hose from the pump.

(2) Remove the hose of the return line from the control
valve.

(3) Remove dl of tank cover mounting bolts.

(4) 1in up =l wrk cover. It can be pulled out I 7w
tank as shown in the above illustration.

(5) Remove the suction strainer and return filter.

Inspection
(1) Clean the suction strainer.

(2) The return filter is a periodic replacement part.
Replace it when changing oil. In case of a new
truck or carrying out an overhaul, replace it after
the first month.

Installation

To install, follow the reverse of removal sequence, and
do 17
I

] PR TLTRLH

(1) Tighten the strainer and filter to the specified
torque.

P Sovtnels anstall 2 0 s IR TR P e LTS

care to avoid sucking in air.
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HYDRAULIC SYSTEM

Inspection and Adjustment

1. Hydraulic tank
(1) Daily check of oil

Check oil for level, dirt and white turbidity (entry of air,
mixing of water).

(2) Adeguate oil level during daily check
Check the oil level with the mast lowered.
Simplex mast: Between N and L level
Triplex mast: Between H and L level

» The ail lcvel must not exceed the H level with any mast
and attachment when they are lowered.

(3) Method of filling hydraulic tank with oil
e Use hydraulic oil &d:1imy,
(@) Fill the hydraulic tank with oil with the mast
lowered.

(b) Repeat ascent and descent of the mast a few times,
and then lower the mast.

(c) Check the oil level with a level gauge. The
maximum acceptable level is the N level for the
simplex mast and the H level for the triplex mast.
If thelevel islow, replenish oil.

p S— I T T —

The oil level in the tank must not exceed the H
level with any combination of the mast and
| attachment when the mast is lowered.

(4) Inspection of suction strainer

Check the suction strainer for damage and clogging. Clean
itif itisdirty.

(5) Inspection of return filter

Check the return filter for damage. As this part needs
periodic replacement, replace it when the replacement
interval is reached.

Refer to page 11-31 "Removal and Installation of Suction
Strainer and Return Filter."

Minimum teaez1
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2. Control Valve
(1) External leakage
(a) Check for oil leaks from the joint between adjacent
valve housings sealed by O-ring.
(b) Check for oil leaks from the screw connections.
(2) Internal leakage

It is not practical to check the control valve alone for
internal leakage. How to check the control valve in place
(under normal operating conditions) will be described.

The internal leakage to be checked includes leakages
occurring at the lift spool, tilt spool, tilt lock valve and
check valves at the oil temperature of approximately 50°C
(122°F).

(a) Pick up aload equal to the rated capacity, and lift it
approximately 1 m (3 ft) high. Tilt the mast about
3" to 4° forward, and stop the engine.

(b) Quickly disconnect the oil return hose, and start
collecting the oil coming out of this hose as shown.

Amount of oil collected for
15 minutes

20cc (1.2cuin.)
or less

(c) If the lift cylinders or tilt cylinders drift (the mast
tilts forward or the fork lowers) excessively in
spite of that the amount of oil collected for 15
minutes is less than 20 cc (1.2 cu in.), measure the
internal leakage of each cylinder. (The
measurement is the assembly standard and not the
service limit.)

(3) Main Relief Valve

(a) Install a pressure gauge capable of measuring up to
25000 kPa (250 kgf/cm?) [3555 psi] to the delivery
hose connector. Use the gauge, connectors and
hose used for testing the gear pump.

(b) Start the engine and run it at the maximum speed.
Move the tilt control lever to the backward tilt
position. If the pressure is relieved at 18142 *¢”
kPa (185 "3 kgf/cm?) [2631 ~ ' psi] when the
tilt cylindersreach the end of their stroke, the main

relief valve setting is correct.

(c) If the setting is incorrect, loosen the lock nut of
adjusting screw and, while observing the pressure
gauge reading, slowly rotate the adjusting screw
until the gauge indicates the prescribed set value.

(d) While holding the adjusting screw, tighten the lock
nut to secure the adjusting screw.

(e) After securing the adjusting screw, recheck the

setting.
PELL™ 5w
Main relief valve setting (185 & kgf/cm?)
1 [2631 " psi] }

11-33

HYDRAULIC SYSTEM

a0l waoea

1 209776A Pump delivery hose

Remove the plug of R 1/8 from the metal cnd
fittings of the pump delivery hose and install a
pressure gauge.
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HYDRAULIC SYSTEM

(4) Adjustment of steering system relief valve . TTeTm oo

i i Fe au_e
(a) Attach a pressure gauge capable of measuring up Steering system =rEdE galy

to 25000 kPa (250 kgf/cm?) [35.55 psi] to the pump relief vavie -/
delivery hose connector (illustration on the right).

(b) Set the control lever to neutral.

(c) Start the engine and run it at the medium speed.
Turn the steering wheel to the extreme right or to
left to relieve ail in the steering system. The relief
pressure must be within the range in the table
below.

(d) If the relief pressure is outside the range, remove

' / .
the cap and turn the adjusting screw for Pump delivery 7}%

) hose
adjustment. ETTE

(e) If the pressure is correct, tighten the lock nut and
check the relief pressure again.

Unit: kPa (kgf/cm?) [psi]

-

e _Truck Model 1 ton 2,3ton
ltem el g class classes
8800 "' 10300 "

Set pressure of steering (90 %) (105 °3)

system relief valve (1276 *1' (1494 ']

3. Descent test

I
(1) Pick up aload equal to the rated capacity, place the . 5 ) o,
mast to a vertical position, lift the fork 1 to 1.5 m (3.3 ' | i ; '

1 "| __-_ |
to 4.9ft), and stop the engine. : /‘“‘1 . I@ﬁ --
(2) Mark a reference line on the mast, and measure the | L 4
descent (retraction of the piston rods) for 15 minutes. iy r‘ L) LE i
Divide the measured value by two to calculate the i bn Lt
retraction of piston rods. . ! i . IF : "-‘rli"’lr;
Descent (retraction of piston rods) 50 mm (2in.) | | i ,,el* 1T o
with rated load for 15 minutes maximum ‘
4. Forward tilt test | ﬂ i
(1) Pick up aload equal to the rated capacity, place the i =
mast to a vertical position, lift the fork about 50 cm (20 | v
in.), and stop the engine. — '-,
(2) Measure the extension of tilt cylinder piston rod for 15 = l\l "| 3
minutes. 5 ---L-“_'ll‘rlv’-{_jl
T i
Amount of forward tilt (extension 20 mm (0.8in.) '—"JL'_ 'Irm?;r%_b__ 4
of piston rods) with rated load for maximum. s "'-'TFF_E
15 minutes [ L KA

[
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HYDRAULIC SYSTEM

Troubleshooting
~ Not enough ail in hydraulic tank — Refill.

Oil viscosity improper — Change upon referring to " Fuel
and Lubricant Specifications" on
page 13-13.

Overload — Check working conditions and, if

o over-loaded, urge the operator to

l Hydraulic tank stay within the load limit.
.l

-~ Local overheating of oil linedueto — Clean ail line.
alarge restriction to flow

’ -~ Relief valve adjustment improper ~— Readjust pressure setting.
+  Pressure drop due to fatigued or — Disassemble or replace and
EHy draulic _ broken springs readjust pressure.
ik - Gear pump worn — Replace pump.
--------- — Outlet pipe or tube flattened, or — Repair or replace.
restriction to flow

— Shortage of oil dueto anatural loss — Replenish oil upon referring to

"Fuel and Lubricant Specifications"

Cylinders move | | on page 13-13.
too slow — Oil leakage due to damaged oil line — Repair or replace.
and seals

— Oil viscosity too high — Replenish oil upon referring to

"Fuel and Lubricant Specifications”

on page 13-13.

r- Gear pump does not pump oil — Check pump and piping; repair or

| ovling i rewlace.
ylinders move . . . N
. Qil leakage from oil line — Check oil for level and condition;
| toz.)iaw L l ( I add or change oil.
Gear pump internally | eaking — Replace pump.
L e — Replenish oil upon referring to
. "Fuel and Lubricant Specifications™
L on page 13-13.

— Cavitation — (1) Check suction pipe for any flat
portion or loose connection;
retighten or replace.

(2) Check shaft oil seal for
airtightness; replace pump.

I (3) Check pump body for any
Gear pump | { . o outside interference; repair.
Pump case, drive Pressure too high — Replace pump. (Check to see if
gear or pump port [ relief valve setting is correct.)
g iz o Distortion or damage due to external — Replace pump.
strain or siress (1) Check to seeif return lineis
blocked or restricted.

(2) Check to seeif pipe
connections have been
externally strained or stressed.

| — Oil leakage past oil seal — Replace shaft seal.

‘ Oil leakage from J— dorlilvleeglkwgfgte past sliding surfaces of — Replace whole pump assembly.
ranp i . .
S I Pump securing bolts loose — Retighten. Replace if needed.

L Degraded performance of sealing  — Replace gasket.

inside pump

||E-\.
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HYDRAULIC SYSTEM

Relief valve set pressure lowered  — Readjust pressure.
l: Relief valve piston seizure — Wash piston and check to see if it

moves smoothly; or replace whole
Slow or no

I relief valve assembly.
it cyllnder”s[ A ‘—‘ O-ring on relief valve body damaged— Replace O-ring.
: — Control lever installed loose, — Readjust.
[ | resulting in not enough spool stroke
Abnormal oil temperaturerise — Check control valve spool for
: : misalignment; repair or replace.
Control [_l '
RN i+ Load descends or . .
;_. mast tilts forward F Control valve internally leaking Replace a leaky block assembly.
Oil leakage from spool ring cap — Replace O-ring; check spool for

flaws and if any, repair or replace a

. Ofl teakage _ leaky block assembly.
: . - — Loose plug — Retighten plug.
— O-ring damaged — Replace O-ring.
— Not enough ail in hydraulic tank — Replenish oil upon referring to
“Fuel and Lubricant Specifications”
on page 13-13.

Mast will not lift

 ortilt forwardor Relief valve out of order, because of:

backward (1) Seized main valve — Replace.
(2) Broken valve spring — Replace.
— Gear pump defective — Replace.

— Relief valve out of order, because of:

l (1) Too low ardlief valve setting ~ — Readjust pressure.
—— — - ——-, (2) Defective plunger or poppet seat — Replace.
[I X\'{iil!ll not |ift rated | | ES; Fatigued szgring;J o - Reglace.
! (4) Damaged O-ringin valvecase — Replace.
Gear pump defective — Replace.
I Piston seals worn or damaged — Replace.
Liftand tilt | — Engine speed too low — Adjust engine.
cylinders s . — Control lever installed |oosg, — Adjust.
|| Liftingspeedis | | resulting in not enough spool stroke
too slow — Tank strainer clogged — Clean or replace.
— Pump not delivering enough oil — Repair or replace.
l_....,;._, T ot e | : Sleeve seized in flow regulator valve— Repair.
TP (TS ) Dirt in flow regulator valve, — Clean, repair system and replace
abnormal resistance to flow due to defective hose.

flattened hose or local clogging

1
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HYDRAULIC SYSTEM

— Piston rod distorted — Repair or replace.
|| ©viinde: vibrates | | Ajr trapped in ol circuit — Bleed air by operating cylinder
when actuated through full stroke.
— Not enough ail in hydraulic tank — Refill.
- Control valve spool internally — Replace a leaky block assembly.
leaking

i~ Sliding (inside) surface of cylinder — Repair or replace.
Load descends y?tubeslightly grooved
|

[

fast Sliding (inside) surface of cylinder — Replace cylinder assembly.
tube badly grooved
1 Piston seals broken or distorted — Replace sedl kit.
Oil leakage from piping — Repair or replace.
Lift and tilt — I%%EH% valve spool internally — Replace aleaky block assembly
cylinders || ol
Y E:;;i’]:'t)tms forward | L poreign particles lodged in packing — Replace packing.
— Piston seals damaged — Replace seals.
‘— Other abnormal distortion, oil — Repair or replace.

leakage from piping

" Lift cylinders | _
descend or tilt ) Sliding surface of cylinder tube — Repair or replace.
. cylinders tilt badly grooved or rusted at one point

forward (d”.ft) at‘ Cylinder tube distorted
avisLn =il of

stroke — Replace.
. Foreign particles lodged between ~ — Replace.
| sealing members such as oil seals and
T L dust sedls
_ Oil leakage at I
bushing | [ Oil sedls and dust seals grooved — Replace.
. —-! L O-rings damaged — Replace O-rings.
L Cylinder abnormally distorted — Repair or replace.
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HYDRAULIC SYSTEM

Service Data

_— -

- . Trawk Mondels

A: Standard value
~Unit: mm (in.)

.
[ I PPTL P HEA i LT O I [ TR T TN

TR - o
ForWa_trd t||t :';\hgle (standaﬁ .t-ruE:.kaith simplex mast) . "
degrees| *
Backward tilt angle (standard truck with simplex mast) A 12
degrees
Lift cylinder descent amount (at rated load) |
[Retracted length of rod, oil temperature at ) 50 (2) or less
45°C (113°F)] mm (in.1. 15 min. |
Tilt cylinder forward tilt amount (at rated load)
[Extended length of rod, oil temperature at A 20 (0.8) or less
45°C (113°F)] mm (in.)/15 min.
Main relief valve setting +05 g TS
MPa (kgf/cn?) [psi] A 18.1 "o” (185 "« |2 o]
+05 - +03
. . 3 - 103
Steering system relief valve setting |880 | (]i((.))53+5 ) (105 +§ )
. TN 0
MPa (kgf/cn) [psi] (1276 * ] (1494 7] (1494 73]
Hydraulic pump | il SHIMADZU CORPORATION
(gear xixm Manufacturer's model name SGP1 type single gear pump
Manufacturer of control valves SHIMADZU CORPORATION
Tightening torque of return filter
Nem (kgf-m) [Ibf-ft A 4919.8(5.01101([3617.21
Tightening torque of suction strainer ! TR R ETIRY
Nem (kgf-m) [Ibf-f] - s RaL e = T
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Items

Second
cylinder for
simplex
mast and
triplex mast

HYDRAULIC SYSTEM

A: Standard value
Unit: mm (in.)

----- B Truck Models
T 1ton class 2 ton class 3ton class
Rod outside diameter 1 lA|  35(1.38) 40 (1.57) 45 (1.77)
Cylinder inside diameter 2 A J501 7 AT [ AEOT I
| Cylinder outside diameter 3 A 52 (2.05) 57 (2.24) 63 (2.48)
Thread size of cylinder head 4 A M49 M54 M59
. . . 1961.45.1 235+ 53.9 275161.8
Tightening torque of cylinder head 5 A (2014.6) (24+5.5) (28+ 6.3)
N'm (kgf-m) [Tbf-£t] [123 + 33] 1177 + 40] [203 £ 46]

o All triplex masts

« Simplex mast with raised height of 3.4 m (11.2 ft) or less

-~

;‘\\N ‘ ., N

T e

DN

—.) L Sy ey
TR AT

—_—rm s S

2027535

[1.50
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HYDRAULIC SYSTEM

A: Standard value
Unit: mm (in.)
T -l Truck Models
To- . 1 ton class 2 ton class 3ton class
Items T -l
| Rod outside diameter 1 NI RETEREY fa A
Cylinder inside diameter 2 |Al  70(276) | 75(295 | 90(354) |
Cylinder outside diameter 3 A LA LY LR it
| Thread size of cylinder head 4 o M75 MS80 [ Mos |
[ :
Tightening torque of cylinder head 5 oy .3-:8n}2. | IA;ZIZI | iﬁ)’__O
N-m rkul e [Ibfft] | 0| Ik | 3]
Sealed-in amount of cushion oil A 75t085 751085 160 to 180
cc (cuin.) (4.6t05.2) (4.6t05.2) (9.8t011.0
First
cylinder for 5 4 6
duplex \ [ |
mast and I I | !
tri pIeX mast J -a; t:--“H‘-l“‘-—“":‘c sanace- e el LAY e At erreeserens .H_‘.Eﬁ-.-.-\.._c':
= Ak 1 i "
- DY - :
& Sl
I I e B L)
‘*‘:‘.x L oo e T
= e e ek 10 WY
o T ; B LT T gt
. N : Lt e g oo
Bz T T TR Fon s L R e L TR
AEIETS
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HYDRAULIC SYSTEM

A: Standard value

Unit: mm (in.)
) —— Truck Models
T T 1 ton class 2 ton class 3ton class
Items Tt -
[ Rod inside diameter 1 Al 16(063) | 16063 | 20(0.79 |
| Rod outside diameter 2 Al 32126 | 35138 | 4057 |
Cylinder inside diameter 3 { A 45 (1.77) ‘ 45 (1.77) 50 (1.97)
Cylinder outside diameter 4 |A| 532090 | 5320090 | e0(236) |
| Thread size of holder 5 Al wms2 | wms2 | w57 |
+ + +
Tightening torque of holder 6 A %026:{ 43 8)2 ?9? N 39”2 ?i’? - ?Ci?
N'm (kgf'm) [Ibf-ft] [*3" +29] [157 +29] 133 + 40]
Thread size of piston 7 Al M30 M33 M36
+ + +
Tightening torque of piston 8 A |11?6_‘35| Iﬁ?:G_._fE \ éﬁe‘)__“_:ﬁ?,
M kel ) (145 + 30 [145 + 26] | 45 +26]
o 9 3.92 3.92 3.92
Tightening torque of plug® a|A] (©4+009) (04+009) | (0.4+0.09)
Second N'm rhgl*nr [Ibf-£t] (2.9 +0.66] [2.9 +0.66] [2.9 + 0.661
eylinder for 3.92 3.92 3.92
apl Tightening torque of set screw 10 Al (0.4+0.09) (0.4+0.09) (0.4+0.09)
mast N-m (kgf-m) [1bf-ft]
[2.9 + 0.661 [2.9+0.661 [2.9 +0.661

DD R

. - o

'\\H T

=

2SrEal
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HYDRAULIC

SYSTEM

A: Standard value

_ - o . Unit: mm (in.)
_— Truck Models
T 1 ton class 2ton class 3ton class
Items -
Rod outside diameter 1 A 25 (0.98) 30(1.18) 35(1.38)
Cylinder inside diameter 2 A 63 (2.48) 70 (2.76) 80 (3.15)
Cylinder outside diameter 3 A 73 (2.87) 82 (3.23) 93 (3.66)
Bushing inside diameter on head side 4 Al (1m0 50y l 11.26+8'°°”5) RIS
! 0 A 0
-0, a5 5.0
Bushing outside diameter on rod side 5 A 35 o - 3 o
[ I 1 T | [ T | [ILY A |
+ +
Tightening torque of guide bushing 6 265+ 29 :3114,_i .h3,_l 373+ 31
N-m (kgf-m) [Ibf-ft] A (2713.0) R (3813.7)
| .us+21] [232123] [275+£2.7]
. . 127+9.8 235+ 19.6 392+ 25
Tightening torque of nu1t\1~7m (kefm) [oefy Y (310 (24 + 2.0) (40 + 2.5)
g i [43 1 77 [17% 41451 [289 + 1841
Tilt Tightening torque of tilt socket clamp 153 to 182 153t0 182 153 to 182
cylinder bolt 8 A (16 £ 19) (16 £ 19) (16 £ 19)
N-m (kgf-m) [Ibf-ft] [1 %+ 134] [1 %4134 [113+134]
li .
;
qiu —_— _,l.
H F. J LiT
[;h'”‘m T 1 | —-
a1 | — =
. ; - T | I' Ifd Jﬁﬁ
1 2 = ! | { |
| = =] |_, | 1 %
.[n | 'l L & - -

209700
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HYDRAULIC SYSTEM

Control Valve

Structure and OPEeration ... Ll 44
Control Valve ........ccoevvviiiiiiiiines o PPN ) Qe 7
Hydraulic Circuit Diagram of Hydraulic Control Valve ..................cc..oc.o. 145
Inlet Cover SECLION .......ccccocevee o e e o e w11~ 46
LIt WalWE «eerrrnnteiiii i i s s 11 _ 48
T VIV erneei it 11_50
Unloader ValVe ... ... oo oo o it i e e e e e e s 11 -52

Removal and Installation of Control Valve ... 11_53
Removal and IRETEHRTIIN o 11-53

Disassembly and ReassemDbly ... 11 -54
Valve of Inlet COVEr SECHON ..vuuiiiiiiiii it 11-54
ComMDbBINALION SECLION «uiiiitiieiiiiiie et e e e e e e e e e e raeaeees 11-55
ENd COVEI SECHON ....eeiiiiiiiiiieeeeeee e e ettt e e e e e e e e e e st re e e e e e e e e e e e e e snnaeees 11-57

I1-42
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HYDRAULIC SYSTEM

Structure and Operation

Control Valve

: Pressure oil inflow port from pump
: To steering control valve

: To hyd=zunhc tank (return line)

: Return from steering control valve
: To lift cylinder

: To tilt cylinder rod end

: To tilt cylinder head end

PF
TI
T2
A1
A2
B2

IR I

Main valves

Inlet cover section (with built-in priority valve)
Lift valve (with built-in flow regulator valve)
Tilt valve

Attachment valve (1)

Attachment valve (2)

a s~ wWwN

The above illustration shows an external view of the
four-valve type control valve. Any one of the two-
valve to five-valve type valves is installed on a truck
depending on forklift specifications. The most basic
valve configuration is a two-valve type, combination of
the lift and tilt. Adding attachment ..l =:.1 to this
combination isthree-valve type, four-valve type or five-
valve type valve.

Inlet cover section 1 has a built-in priority valve. This
valve is a flow divider valve which feeds a certain
amount of the total inflow volume from the P port
preferentialy to the steering system and the extra flow
volume to the cargo-handling valve. In addition, the
inlet cover section is provided with main relief valve 8
and steering relief valve 7. Each of these valves limits
the maximum pressure to protect the system.

Lift valve 2 and tilt valve 3 are assembled adjacent to
the combination section.

End cover section (with built-in unloader valve)
Steering system relief valve

Main relief valve

Linlesder valve (with solenoid)

Lift lowering limit switch (if equipped)

© 00 N O

10

Lift valve 2 is adirection control valve which feeds and
returns pressure oil to and from the lift cylinder. The
lift valve also has a built-in flow regulator valve.

Tilt valve 3 feeds and returns pressure oil to and from
the tilt cylinder which tilts the mast forward or
backward. The tilt lock valve is assembled in the main
spool to ensure safety when the mast istilted forward.

Attachment valves 4 and 5 are direction control valves
which feed pressure oil to actuators of the attachments.

End cover section 6 is provided with unloader valve 9.
This valve is linked with the seat switch, and is a
solenoid valve which closes the parallel feeder (high-
pressure circuit) to hold pressure oil only when the seat
switch is ON.

https://www.forkliftpdfmanuals.com/



Hydraulic Circuit Diagram of Hydraulic Control Valve

This diagram is for the three-valve type control valve. For the *:

five-valve type control valve, the attachment valve 7 is added.

.-
.d'"-
-
— - Tl
-'--
Fa
|
| L
-
p——
——=10
—
_—-d
4
2

FI
|

L == =t I =]

[ —

T2

! Al
A2
B2
A3

PF:

| For the entire diagram of the hydraulic
system, refer to page 11-2.

Priority valve

Main relief valve

Steering system relief valve
Lift valve

Solenoid valve (operates in
conjunction with lift lowering
switch)

Tilt valve

Attachment valve

Unloader valve

Solenoid for unloader valve
Center bypass port

Parallel feeder

: Supplied oil from pump
To steering valve

: Return from steering valve
: To hydraulic tank

: To lift cylinder

: To tilt cylinder rod end

: To tilt cylinder head end

: To actuator for attachment valve
: To actuator for attachment valve

https://www.forkliftpdfmanuals.com/
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HYDRAULIC SYSTEM

Inlet Cover Section

1 Priority valve spool

Spring

Ball check

Ball retainer

Damper chamber

Main relief valve

Steering system relief valve (PF relief valve)
5 Valve

O I S T T C B Pl

The inlet section of control valve consists of main relief
valve 6, which limits the maximum pressure of the
hydraulic system, the priority valve, which feeds
pressure oil preferentialy to the steering system, and
steering system relief valve 7, which limits the
maximum pressure of the supplied pressure oil.

The priority valve is aflow divider valve which divides
supplied oil to a predetermined volume of priority flow
(PF flow) and extra flow (EF flow). PF flow and EF
flow are supplied to the steering system and the cargo-
handling valves, respectively.

The above illustration shows a position of priority valve
spool 1 during operation (during pump rotation).

The priority flow (PF flow) of pressure oil which flows
in the port P flows in the following sequence:

PF restricted area — Hole A — Control orifice —
Groove between ball check 3 and ball retainer 4 —
Spring chamber — PF port.

This passage is always open and a certain volume of oil
isflowing toward the steering valve during operation.
i gl VR 2l passes e BE sesrioner L.
Mlera~ in 2w B port sl Taer, in =hwe e ey s, port
of the load-handling valve.

PF restricted areg —, ||
B 4 N, i
Cornienl anfiee 4 EF re_strlcted area
T =] =xtra flow (EF flow) .
oo T T T Priority flow (PF flow)
1 1 'i.-.n.n.-.n.-.-...-.-...r i I 1 -
W = : 2 f,r’
I.:ll ! I_——_ = _|" .-"ll. .-"'
| Il. [ /. g - /-"
| II:'. [ s - "'f.
oL _.--|I ..:"C-\. _.-'"- .-".-. _,-"'.
T‘_.l . |:'.l" |" .__I'. -_.H- R - A .;r"—— -.fr’._.-— .
] [ - -~ 1
ki L |
Rk - AT T 1
il e -
L A oy 1 -. 3
1 - ‘i_"'ﬂ'ﬂ%:bh:b ! ' ,.-"f
t:FJ—I"'—'—?_rJ I_II_II, E_ Ill : - .. all;-__{.l--.__ ;i .-.._.-
C : = LI
g L J— L.
S = s |
- At B el Lot ;
B =—Ln—1 =—
Lo o 1 —__
l,' . —_ __.-"I
H\."-\—.- _...._.._ul____._...! - FEE——
! : ! K
Ball check seat surface i d Sianiger nl el fow (IF o) 2097y1x

P : From hydraulic pump (pump port)
PF : To steering valve (priority port)
EF : To cargo-handling valve (extra port)

When the flow volume flowing in the port P from the
pump increases, PF flow passing the control orifice is
going to increase. Then, differential pressure before and
after the control orifice becomes greater.

On the left edge face of valve spool 1 acts hydraulic
pressure before the control orifice, namely pump
pressure, and on the right edge face of the spool acts PF
flow pressure. Therefore, when differential pressure
becomes greater, the valve moves to the right, closes the
PF restricted area and opens the EF restricted area,
releasing extra flow to the EF port. As aresult, PF flow
decreases and differential pressure also decreases. On
the other hand, when the flow volume of pressure ail
flowing in the port P decreases, PF flow flowing
through the control orifice decreases and differential
pressure also decreases. The spool moves to the left and
restricts extra flow. As a result, PF flow increases and
differential pressure also increases. Differential
pressure varies between extraflow and PF flow not only
oo o el =anadsan s cpezamms of e fa
Differential pressure before and after the control orifice,
however, can be kept constant by adjusting angles of the
"1 restricted ativ. -1 EF restricted area. As oo o
pressure is constant, PF flow becomes constant.

11-46
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HYDRAULIC SYSTEM

Vave 8 is an orifice provided in oil inflow and outflow )
passages of damper valve 5. This orifice diverts . B 1
preferentially PF flow in a stable condition (no occurrence *-.,l !
of surging) by controlling the moving speed of valve spool ;
1.

When extra flow (EF flow) is increased, pressure oil in the
port P flows in damper chamber 5. As the passage is the
orifice on the edge of valve 8 only, movement of valve
spool 1 isslow. 5T

.1r " _.' N

fovement «l
valve speii

When PF flow is insufficient, it is necessary to increase PF —
flow by quickly restricting the EF restricted area. For this,
it is necessary to quickly discharge oil in damper chamber
5. Asthe arifice on the circumference as well as the orifice
on the valve edge is provided in the passage at this time,
the spool can move to the left quickly.

This action, when pressure of PF flow lowers, can prevent a
kickback phenomenon caused on the steering wheel.

w3 A ol

Ball check 3 prevents .uckll. of PF flow. Thisis a
preventive measure for a kickback phenomenon.

When restricting extra flow

209742

Main Relief Valve ‘

This valve is a relief valve with a pilot valve. When !
pressure in the P port reaches the set value, poppet valve 1

is pushed to the left (in the illustration), leaving the seat. =l
PFilot oil in the spring chamber flows in the drain passage.
Then, dump valve 2 moves to the left, releasing a part or all -
of main flow to the low-pressure passage. This is a safety | [omee morn o qrraen
valve to protect the system. To adjust, turn adjusting screw j’,, .
3 to change preload of spring 4. I

Drain passage of Spring chamber

pilot oil 209743

Le—.. - f—— .

Steering System Relief Valve '
(PF relief valve) ] Valve

This valve is a relief valve of direct-acting type, and acts
when the steering wheel is fully turned. This is a safety
valve to protect the system. To adjust, turn the adjusting :

screw to change preload of the spring. - fi'

1580 A
1 i iy
E.-_..--.,g [ plle ~o)

PF flow passage
209744
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HYDRAULIC SYSTEM

Lift Valve
Oil passage for opening
load check valve
Ios A 5
1 N K
_r::-_ T - . . . ;
I 1 !__'.- . v _.-._-—ﬁ!- _.I.—:__.':_ .- .l-r.-' __:1 ? .
1 ! . . e F-'rr ‘.:"\.l' ¥ o - op 4 .-"l: !
RIS el S ;
I et M e, R EDTT o v N
1 I_.Jj | o - -
] _'Ir i . jp —— .-,,L-..._. R N
i.r:-l:"r_' " -~ T .-"'-. .. ﬂ_l . __||"
- = 1 . - [
j [ =W EEEY  fnden,
: SRR AT g
i P e S S ol SomlE Mrazrl
! T PTNERE B e ]
. - . . T . . | Foeszen F ol
ey R i T 1: 1-._‘ C em e ket
. i v R T Hi ~ =T .
e O b R T -
- ! : o .
I_.l' ~ "'-__.- _|'I | - - I'.
'III. .I. I -
! \ .
3 Center bypass port 1 T2 209745
Main components
1 Lift spool 6 Solenoid valve A1 : Lift cylinder port
2 Valve body 7 Flow regulator valve T2 : Tank port
3 Return spring 8 Shut-off valve
4 Check valve 9 Roller for lift lowering limit
5 Load check valve switch

The above illustration shows the lift control valve when
spool 1 is at the " neutral position."

Neutral position:

Spool 1 is placed at the "neutral position™ by return spring
3and oil inthe A1 port is blocked by load check valve 5.

As the center bypass port is open, pressure oil flows into
thetilt valve without being blocked.

Ascending position of lift cylinder:

Spool 1 moves to the right (asin the above illustration) and
blocks the center bypass port. Pressure in the parallel
feeder (high-pressure passage) rises and pressure oil pushes
open check valve 4, reaching load check valve 5.
Furthermore, pressure oil pushes open load check valve 5,
flows in the A1 port and in the bottom of the lift cylinder
piston. And it pushes the cylinder rod upward.
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HYDRAULIC SYSTEM
Qil passage for opening load
o check valve
1 : i r -, P ml'\ .-"'-. 3 .|"1.1 Fl |1|
! B '
i ' ’
- ] - f#-lf-L__;_,- i | "earsnl Neutral
L N {FL‘FJ—': R T TN I S A = L
‘i:'rrvjla-r_:._” s o e ::_-_; QAR A - o
B - o gt
III.- ol H - '_lln" . i' ST _, i '“'-;_
/ R A A 3
T2
3 Center bypass port 1 -ogiig
Descending position of lift cylinder: Action of flow regulator valve
The above illustration shows the lift control valve when Restricted area D
spool 1 isat ""descending position." Chamber C \ Orifice (by ~ Valve sreu Spring E
Spool 1, pushed in body 2, is at the position as shown A ] ’ Adjusting
in the illustration. The center bypass port is not Mo
blocked. The secondary port of flow regulator valve 7 ’“““'ﬁ_Hi
is open to the T2 port (return passage). o -.‘“.-.ﬁ"-.—_'l_.
When spool | is pushed in the body, roller 9 of the lift presa i id ’
lowering limit switch is pushed in, turning the switch A ——
ON. The truck body controller (VCM-1) detects this L _ l ]-
and feeds current to solenoid valve 6 to activate. When * Secondary pressure - 209747

the solenoid activates, pilot oil behind load check valve
5is released to the passage B. Thus, load check valve
5 moves to the left (in the illustration) by pressure of
the A1 port and oil in the Al port flows to the T2 port
viaflow regulator valve 7.

Shut-off valve 8 forcibly opens load check valve 5 if
the load check valve does not automatically activate
due to malfunction of solenoid 6 or any other reason.
Just loosen the lock nut and push in the screw.

The flow regulator valve keeps the maximum speed
constant during cylinder descent regardless of the load
weight on the fork.

Qil from the A1 port (primary pressure) passes through
the restricted area D and its pressure is reduced. This
pressure-reduced oil (secondary pressure) flows to the
chamber C through the orifice (b) and moves the valve
spool to the right against the spring E, restricting the
restricted area D. The degree of this restriction is
greater as the primary pressure is higher. Thus, the
secondary pressure is made constant. If the secondary
pressure is constant, the outflow volume is constant.

The right part of this valve is a mechanism to stabilize
valve spool movement.

To adjust the flow volume, turn the adjusting screw.
However, do not adjust in field because it is difficult to
determine whether it is good or bad.
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HYDRAULIC SYSTEM

Tilt Valve

Fazsaie & .
Liigl -prizasurs .
RESam, 0

m
.I.l._.

e ee sy oorl

Main components

1 Tilt spool

Return spring
Checkvalve

Tilt lock valve

Tilt lock valve spring
Valve body

(o206 BN -GV \V )

The above illustration shows the tilt control valve when
spool 1 is at the " neutral position.”

Neutral position:

Spool 1 is placed at the “neutral position™ by return
spring 2, and both the A2 port and B2 port are blocked
by the spool.

As the center bypass valve is open, oil in the bypass
port flows in the attachment valve.

RCUEE
Fizrmar= il Backywsaad tilt |

=

ST

A2 : To tilt cylinder rod
B2 : To tilt cylinder head
T2 : Tank port (return passage)

Mast backward tilt position:

Spool 1 moves to the right. The B2 port is connected to
the T2 port and the A2 port is connected to passage A.
The spool is positioned to block the center bypass port,
but as the spool is provided with a hole under the land,
it does not block completely. This is designed to
prevent a large amount of oil from flowing at atime to
avoid abrupt movement of the cylinder, a characteristic
of this valve. When the center bypass port is blocked,
pressure in the parallel feeder rises. Pressure oil pushes
open check valve 3,flows in passage A and flows to the
tilt cylinder rod from the A2 port. At the same time, ail
in the tilt cylinder head flows to the T2 passage. These
two actions pull the rod into the tilt cylinder.
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HYDRAULIC SYSTEM
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Mast forward tilt position:

The above illustration shows the tilt control valve when
spool 1 is at the "forward tilt position." Spool 1 is
pushed into body 6. Then, the B2 port is connected to
passage A. At the same time the center bypass port is
blocked. This blockage, however, is not complete
because there is a hole under the land. Thisis designed
to prevent abrupt movement of the cylinder, a
characteristic of this valve. Asthe center bypass port is
blocked, pressure in the parallel feeder rises, pushing
open check valve 3 and pressure oil flows to passage A.
Oil in passage A flows to the tilt cylinder head from the
B2 port and acts to push out the cylinder rod. At the
same time, pressure oil in passage A flows to the
chamber on the right end of tilt lock valve 4 via orifice
() and pushes the tilt lock to the left against spring 5.
Then, return oil from the A2 port flows to the hole (b),
passage (C) orifice (d)and passage T2. The tilt cylinder
tilts forward due to pressure oil supplied from the B2

A

'l:_iha"nl:\-‘:.'

M

port and "opening" of the return passage of the A2 port.

Tilt lock valve 4 does not operate unless the engine
runs and pressure ail is supplied from the pump. This
valveisakind of an anti-disaster valve.

https://www.forkliftpdfmanuals.com/



H¥DRAULIEZ SYSTEM

LInlocader Valve

Pilot cazsam: —

Farallal lesde
ihogh-sressume ling

N I

The above illustration shows the unloader valve when the engine
stops.

When the seat switch is™ »pu”. solenoid valve 1 is open and pilot
oil in the back of valve 2 is connected to the T1 passage.
Therefore, oil in the parallel feeder (high-pressure line) lightly
pushes up valve 2, flowing to the T1 port. Namely, as hydraulic
pressure cannot be held, the cylinder cannot be moved even if the
valve operating lever is moved.

When an operator sits on the seat, the seat switch is turned ON,
actuating solenoid valve 1 to block the pilot passage. Thus, the
parallel feeder can hold oil pressure. This valve is an anti-disaster
valve.

1
2

T1

Solenoid valve
Valve

: Tank port (return passage)
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Removal and Installation of Control Valve
Removal and Installation

Removal
1. Remove the floor plate.

2. Remove the clevis pin of the control lever rod and
separate the rod from the control valve spool.

3. Disconnect each piping from the valve.
(1) Pump delivery hose
(2) Tilt pipe
(3) Lift pipe
(4) Return hose
(5) Supply pipe to steering valve
(6) Return hose from the steering valve

4. Separate the solenoid valve and harness of the
microswitch from the connector.

5. Remove valve mounting bolts and nuts (arrows in the
illustration on the right) and remove the valve.

Installation

To install, follow the reverse of removal sequence, and do
the following steps:

Check the hydraulic oil level. Replenish it to the specified
level if the level islow.

' Lift hose

210112

.-
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Disassembly and Reassembly

Valve of Inlet Cover Section

Disassembly

Mug 223

Lzck il

209741

Sequence

I. Priority valve (1 thru 6)
Plug, O-ring

Spool assembly
Spring

Retainer

Ball

Plug, O-ring

o O W NP

Suggestions for Disassembly

(1) Do not disassemble the main relief valve and the
relief valve of the steering system unless there is
any abnormality.

Il. Main relief valve (7)
lll. Steering system relief valve (8)
IV. Other parts (9 and 10)
9 Plug, O-ring
10 O-ring

Note: When loosening the relief valve, apply a spanner
to the plug area of the relief valve to remove. If
the lock nut is loosened by mistake, the set
pressure of the relief valve changes. If itis
loosened by mistake, use a pressure gauge to
reset.

https://www.forkliftpdfmanuals.com/



Combination Section

Disassembly of Lift Valve

HYDRAULIC SYSTEM

117 1 12 19 15
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Sequence
I. Lift valve (1 thru 9) 9 Seal
1 Check valve, spring Il. Load check valve (10 thru 15)
2 Bolt 10 Plug, O-ring
3 Cap 11 Spring
4 Spool, return spring 12 Check valve
5 Plate 13 Solenoid valve
6 Seal 14 O-ring
7 Bolt 15 Shut-off valve
8 Plate lll. Flow regulator valve (16)

Suggestions for Disassembly

(1) Remove spool 4 from the combination valve body
with the return spring and cap screw attached.

(2) When removing the cap screw, hold the spool in a
vise with soft jaws (hard wooden plate or plastic
plate) and remove the cap screw using a hexagon
wrench. Be careful of the spring jumping out.

(3) Do not, in principle, disassemble or adjust flow
regulator valve 16. If internal parts are damaged,
replace it as an assembly. Removce it as an
assembly without touching the adjusting screw and

lock nut.
11-55

When disassembling, make a record of the
protrusion amount of the set screw. Reassemble it
to the same dimension.

(4) Do not, in principle, disassemble or adjust shut-off
valve 15. When disassembling, make a record of
the protrusion amount of the set screw. Reassemble
it to the same dimension.
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HYDRAULIC SYSTEM

Disassembly df Tilt Valve

EH O O

Sequence

I Check valve, spring Disassembly sequence of spool Shut-off valve (15and 16)

¥ Bolt sub-assembly (10 thru 14) 15 Shut-off valve on tilt cylinder

i Cap 10 Cap screw head

4 Spool sub-assembly 11 Spring retainer 16 Shut-off valve on tilt cylinder

% Plate 12 Spring rod

G Seal 13 Spring

7 Bolt 14 Tilt lockvalve

g Plate

9 Seal

Suggestions for Disassembly

(1) Remove spool 4 from the body with spring 12 and cap
screw 10 attached.

(2) When removing cap screw 10, hold the spool in avise
with soft jaws (hard wooden plate or plastic plate) and
remove the cap screw using a hexagon wrench. Be
careful of the spring jumping out. Remove also the tilt
lock valve.
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HYDRAULIC SYSTEM
End Cover Eection

Disassembly of Unloader Valve

Sequence

1 Solenoid valve
Plug, O-ring
Spring

Valve

Spring retainer
Ball

o O~ WDN

EaE SNl
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HYDRAULIC SYSTEM

In=peacticn after Disassembly

Valve, spool and return spring i

(1) Check the valve body for cracks, damaged sliding
surface and wear of check valve seat.

(2) Check the spool for damage, seizure, bend and
operating force.

(3) Check thetilt lock valve for damage and seizure.

203517

Aeassembly

To reassemble, follow the reverse of disassembly sequence, |

and do thefollowing steps: Lo
(1) Clean disassembled parts with an appropriate solvent. : '
Remove foreign matters with compressed air. - I
_— S
(2) Apply hydraulic oil to all parts. ; _ ol ]_-
(3) Replace O-rings. i N T2 50
. . I H P
(4) Tighten tie bolts. . f .

Tighten tie bolts evenly. Tightening them unevenly or l .
to 1:acee_aate torque can distort the valve body, '
resulting in unsrnooth movement of the spool.

ol

(5) Install component valves after appropriate valve bodies {@ :
are installed with tie bolts. _ g L
(6) Check that the spools slide smoothly. ’ G ! 4 Ji
Note: The valve body and spool have been lapped as a set. o _: B ,-c 5
Do not change the combination. When either one of R | 4

the two becomes necessary to replace, replace them
together as an assembly.

(7) Check that the i :-2einh is in position. Adjust its
position if necessary.

1.5
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Mast System. . e e e

Structure and Functlon ......................................................
Simplex (Dual Panoramic) Mast (5% 15 to W3] ...
Duplex (Dual Full-free Panoramic) Mast (gF 1 &C to aF35C) ..
Triplex (Triple Full-free Panoramic) Mast (Gk15C to ER4301C0
Mast OPEratioN .......vveeiiiiiiiii e

SIMPIEX MAST oot s e s e e e e e

|_\
N
1
O© O oo O g1 o1 o1 O M W N N —

2. Duplex Mast .... .. . ... .
3. Triplex Mast .......... ... ... .. 12 -
Removal and installation ... 12 -
Mast and Lift Bracket ASSEMDIY .......oovcciiiiiiiiir s 12 -
SIMPIEX MASTE cooviiiiiiiiie s e i e e e e e e e 12 -
Duplex and Triplex Mast ......... .. 12 -
Disassembly and Reassembly ....... ...« v o w1212
Simplex Mast, Disassembly ..........coviiiiiiiiii 12-12
Duplex Mast, Disassembly ................... ... ... . . 12-14
Triplex Mast, DISASSEMDBIY ........ccuuuiiimiiiiiriiiee it 12-16
REASSEMDIY....uiiiiiiiiiiiiiici s 12-19
1. Installing lift bracket rollers . 1219
2. Installing mast rollers ..... ......... ... . ..12-22
3. Installing mast strip ......... .. oo i oo ..12-23
4. [ratalling second lift cylinders .. ... .. .12 -23
5. Installing first lift cylinders . ......... ... o il v v e e e 12-24
6. Connecting chain . ..12-24
7. Installing hydraullc lines . ) ..12-25
Removal and Installation of Mast Rollers and Strlps
without Removing Mast from RUCK ... 12 -28
1. Simplex Mast . ......... . ... .. ..12-28
2. Duplex Mast........c.. ... .. .. .. ..12-29
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Inspection and Adjustment ... ... . -
1 FOrKS o o e e e e e e
2. Chain Tension Inspection and Adjustment. .. ... .. .. ..

3. Checking Chain Elongation. .... ... oo e e

4. Adjusting Clearance between Lift Bracket Roller and Inner Mast...........

5. Mast Roller Clearance Adjustment.. ... ..o o o

6. Mast Strip Clearance, Inspection and Adjustment ............c.ccccceeveeerinnnnn.

7. Tilt Angle AdJUSTMENT ......iiii et

8. Right and Left Lift Cylinder Stroke Inspection and Adjustment..............
TroublesShoOtiNg ..o

Service Data ---. -
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MAST AND FORKS

Mast System

Following table shows a combination of truck and mast

models:
T Al ) .
-l " e el L ea M T PR H
A del Tl o . L . ————— e
Lo lies A Is_LT . AU 1 M| ;
. R - ; e mmm———t
2ol VRO ! bl E T S WRELATT
Avang T RN A T % T
3ton class i — T — S pp——
R L R SIPVECT, L, SWEES

Note: (17 presents maximum lift height.
Example:
30: Lift Height of 3000 mm

Mast Serial Number Location Mast Model Code
:;Jl I - il Sl Mhialel
e : & - . . —
II||II .l||l . _-“'- . -|. ;_,-" i l" . :";il'l'.|'l|:.' . ;l'llil"'“
| o e . .
|||'II |I [’ --'E-_]f.-a:r:"q I : Ia-:'ll|'||:."‘-. e |
W .i-_." 5 - 7 St e eeen . :
. |||! ' ey —=r - 1_\_ W y I!|'I|-\.."-. At
II::l . I;.._,: .-l:':-l‘x"' e ___.:'a.'
. TR .
R T
.-"'\-\.._H: ] r_'h_‘
Rk Euiinran
203115E e L

How to Read Mast Model Code
el 50V 25 C 30
T T

—_

' S lifting height [“30” stands for 3000 mm (118 in.)]

-7 of the minor chan?e
("A" for theorigina, “B” for thefirst change, “C” for the second change, and so on)

— oA ppdistble truck model designation (Example: 1Rz
15: 1 ton class
25: 2 ton class
30, 35: 3ton class

a i of mast
V: simplex mast
F: duplex mast
M: triplex mast

i . - -+ Ly change ]
(“2” for the original, “3” for the first change, and so on up to “9”)

12.1
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MAST AND FORKS

Structure and Function

Simplex (Dual Panoramic) Mast {S¥15C to ¥ 350

Note: (1) lllustration shows 5V25C model.
(2) For hydraulic lines, refer to "lr=ta ling Hydraulic Line" on the page 12-

Major Components (most partscome in pairs, left and right)

1 Outer mast
Inner mast
Lift bracket
Backrest

| enhs I.'-:]
Tilt cylinder
Lift cylinder
Chain wheel

0 N O WDN

9
10
11
12
13
14
15
16

Chain 17 Mast support cap
Lift bracket upper roller 18 Mast strip

Lift bracket middle roller 19 Lift cylinder upper
Lift bracket lower roller mounting bolts
Side roller 20 Cylinder bracket
Outer mast roller 21 Cylinder clamps
Inner mast roller

Tilt cylinder, Tilt socket

mounting pin

Simplex mast features two lift cylinders placed behind
the mast columns, right and left, to provide maximum

visibility.

Mast strips are fitted to the top end of outer mast.
These strips are for backing up the inner mast when the

mast is tilted backward.

Lift cylinder 7 of alift height of 3300 mm (130 in.) or
less is equipped with down cushioning and no return
hose by internal drain.

Lift cylinder of a lift height of 3500 mm (138 in.) or
more is equipped with drain hose.

For mast operation, refer to "Mast Operation" on page
12-5.
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MAST AMD FORKS
Duplex (Dual Full-free Panoramic) Mast (5F15C to HF35C)

Note: (1) Illustration shows 5F25C model.
(2) For hydraulic lines, refer to "Installing Hydraulic Line" on the page 12-26.

(3) For lift bracket, fork, and backrest, refer to "lllustration of Simplex Mast Structure.”
Main parts are almost the same in all models.

L8

T G

”
'%E?l:f

NSFIE

Major Components (most parts come in pairs, left and right)

1 Outer mast 6 Chain wheel 11 Mast support cap

2 Inner mast 7 Chain 12 Mast strips

3 Tilt cylinder 8 Outer mast roller 13 Lift cylinder upper

4  First lift cylinder (one piece) 9 Inner mast roller mounting bolt

5 Second lift cylinder 10 Tilt cylinder, 14 Cylinder bracket
Tilt socket mounting pin 15 Cylinder clamp

In duplex mast, the first cylinder raises the forks
without increasing the overall mast height (free-lift)
until the upper edge of the backrest exceeds the top of
the mast.

The mast assembly consists of the inner mast, outer
mast, lift bracket, first lift cylinder and second lift
cylinders.

The first lift cylinder raises the lift bracket, while the
second cylinders operate the inner mast and lift bracket.

First cylinder is equipped with upstroke cushioning
with internal drain and second cylinder equipped with
down cushioning.

For mast operation, refer to "Mast Operation" on page
12-5.

https://www.forkliftpdfmanuals.com/



MAST AND FORKS

Triplex (Triple Full-free Panoramic) Mast {5M15C to SM35C)

Note: (1) Illustration shows 5M25C model.
(2) For hydraulic lines, refer to "'n=1zl-img Hydraulic Line" on the page 12-27.
(3) For lift bracket, fork, and backrest, refer to "lllustration of Simplex Mast Structure."
Main parts are almost the same in all models.
-1
2o g
== ’
. [— —
I=|}II
12 a i o Vg i
I . w ; . 7 ! 1
. : ot | _.f{l_’l . - o
- . 17 g r . 1 g fues
4 i S A 1:55' R -1-" h _I';T': R T
gt | An ﬁ. h A A A
o A R S SO G BN
§ L LT b e e e
El.. l Elj 14 . * 1! | "“-n-l.
m n""* H | : “a | ‘:E :;?-\. ! = 1 -~ ﬁ-:'
N . PRI P P
. F . . | I . 1 . 'li o ﬂl:;lr;;' "i ,..._""' . fj
g - r ' Y ' LRI Y -7
e . |I , 1 __':.._. . . .
:! F‘x .-“gﬁh ]!(h i ] I,L‘: -y i'g-..
rE. . - k. . i o Ao LY *a
] ' -"ﬁ“ii_'_l".' | 15 I]_y— | J . .- ':T'-.:. ‘F:‘r" e =
H T L -E"I -'r'_':' - v & N B " A
E e g M L .
ar ] ﬁr’ - _:ﬁ ) '
N - = ||._ -
s - L
" i
‘\-\' L}
A P
Major Components (most partscomein pairs, left and right)
1 Outer mast 10 Second lift chain 17 Tilt cylinder, tilt socket
2 Middle mast 11 Hose pulley mounting pin
3 Inner mast 12 Chain guard 18 Mast support cap
4 Tilt cylinder (Right or left type) 19 Maststrips
5 First lift cylinder (one piece) 13 Outer mast roller 20 Lift cylinder upper
6 Second lift cylinder 14 Middle mast upper roller mounting bolt
7 First lift chain wheel 15 Middle mast lower roller 21 Cylinder bracket
8 Second lift chain wheel 16 Inner mast roller 22 Cylinder clamps
9 First lift chain

In triplex mast, the free-lift height extends to the top of
the mast, and the overall mast height remains the same
until the upper edge of the backrest exceeds the top of
the mast.

The mast assembly consists of the inner mast, middle
mast, outer mast, 1ift bracket, first lift cylinder and
second lift cylinders.

The first lift cylinder raises the lift bracket, while the
second cylinder operates the three-stage telescopic
mechanism and lift bracket.

First cylinder is equipped with upstroke cushioning and
second cylinder equipped with down cushioning and
both cylinders have no return hose by internal drain.

For mast operation, refer to "Mast Operation™ on page
12-5.

12-4
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Mast Operation

1. Operation of Simplex Mast

Inne- mesl o7

I{ ~ Lift

|I/ cylinder

Outer

f’ , mast
Forks on Maximum Maximum
the ground free lift lift 205371
2. Operation of Duplex Mast
.__._..-Ji :
LT H S HH | -~
Cozlal* el adn-——— H
F |
== —~Second Ii
cylinder .
LIEF. BN | |
. it 1.~ Outer .
| H- mast
. 1
Forksonthe  Maximum Maximum i
ground free lift lift 205372 ]
3. Operation of Triplex Mast
_—~First lift
-=| chain
Firgvlifio. simast - —__ ff===""1nr-
le rasl. [§ mas
~—.j l=—Second
Ij, lift chain
i 'JI— Second lift |
! cylinder 1
) | -— Outer mast _
1 H

Maximum
lift

Maximum

ground free lift

Forks on the
205374

2.2

MAST AND FORKS

Operation of Mast

The lift cylinders extend, which lifts the forks until the
maximum free-lift height is reached.

The cylinders extend further, causing the inner mast to
lift at the same speed as the rods while at the same time
causing the forks to lift at the speed twice as fast as the
inner mast.

Operation of Mast

The first lift cylinders extend, bringing the forks to the
maximum free-lift height.

When the first lift cylinder rods have reached the end of
the stroke, the second lift cylinders take over to directly
lift the inner mast to the maximum lift height.

The lowering mechanism is the reverse of lifting.

Operation of Mast

The first lift cylinders extend, bringing the forks to the
maximum free-lift height.

When the first lift cylinder rods have reached the end of
the stroke, the second lift cylinders take over to lift the
middle mast while at the same time the second lift chain
lifts an assembly of the forks, inner mast and first lift
cylinders.

The lowering process takes place in the reverse order of
lifting.
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MAST AND FORKS

Remaval and Installation

Mast and Lift Bracket Assembly

Simplex Mast Removal

Note: For replacing mast roller without removing mast

from track, refer to page 12-28.

i =
& .,
k L]
.3
p
——
? .
W
RO
P
ot
L Pt

SO0

Sequence

1

2
3
4

Nuts

Backrest, Lift bracket, Forks
Return hose (hi-lift model)
High-pressure hose

Suggestions for Removal

1.

Removing lift bracket

(1) Tilt the mast forward, and lower the inner mast to

the bottom. Slacken the lift chains, and remove the
nuts 1 from the anchor bolts.

(2) Tilt the mast back to vertical position. Raise the

inner mast until the lift bracket 2 becomes free.
Then, slowly back the truck away, from the lift
bracket and fork assembly.

Note: Before proceeding any mast overhaul, measure

the clearance between mast and rollers.
Knowing which roller should be replaced or
which shims need adjustment in advance allows
efficient maintenance work.

5 Tilt socket pin
6 Mast support bearing cap, Bushing

7

Inner mast, Outer mast, Lift cylinder
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2. Disconnecting return hose for lift cylinder
(For high-lift cylinder model)

(1) Start the engine and raise the mast in the highest
position.

(2) Stop the engine and disconnect the hose 3 a the hose
clamp (Allow) of return connector.

(3) Lower the mast.
3. Disconnecting high-pressure hoses for lift cylinder

Place the mast in the bottom position, disconnect the hose 4
at the arrow position in the illustration on the previous

[

4. Separating tilt cylinders

(1) Hitch a sling to the upper cross-member of the outer
mast, then lift with a hoist.

e
i Ak oaumion| -

Be sure to use a hoist having a capacity enough
to support the mast assembly.

v -

(2) Place wood blocks under the tilt cylinder mounting
section and remove the tilt socket pins, and separate the
mast from the tilt cylinders.

(3) Start the engine, and pull back the tilt lever to retract
thetilt cylinder rods.

o -

- . Ak CAUTION | N
Do ned leach any 'evara axcag] the 10 leage wihile
the engine is running. |

R —

| R CAUTION ..

f Never loosen tilt sozkel bolts excenl Ier tilt '

culindar disa sesmibaling.

.

MAST AND FORKS

To right lift cylinder
A

Return connector
£

fﬁf
o lark
To left lift cylinder 204874
!
J;ll.l
L1
i
{4
n
A
¥ el |
12 HE] T
: T E‘I:-L__'I
[ -1
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1
|
i
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i
&
B
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MAST AND FORKS

5. Removing mast support bearing caps

(1) Mark caps to ensure the caps are reinstalled in original
positions during reassembly.

(2) Remove cap mounting bolts. Dismount the mast
assembly from truck in the suspended condition. With
the lift bracket side facing up, place the mast assembly
horizontally on wooden blocks on alevel ground.

Note: Lay the mast assembly on a space large enough to
disassemble the parts.

Installation

To install, follow the removal sequence in reverse with
followings in mind.

1. Mast Support

(1) Apply grease to the inner surfaces of caps and mast
support bushings.

(2)-a 1ton class:
When installing caps, make sure the wider chamfered
side faces toward the center of the chassis.

(2)-b 2,3ton classes:
Chamfering is the same both in the right and left
sides. Be sure to reassemblein the same position as it
was.

(3) When applying grease, place wood blocks under the
mast. By doing so, it iseasily greased.

2. Adjust the chain tensions

Refer to the " Chain Tension Adjustment.”

3. Bleeding lift cylinders

Start the engine, raise and lower the lift bracket with
several strokes to bleed the cylinder.

After proper operation is confirmed, check the oil level in
hydraulic tank.

2.5

f—

U Malh ms b

AR
Inner bushing Inner cap
|‘: - |
< _ |'I 1 li
Mo e
G
H 1l 1
| !| Wl A |
oF i A b
=1 - J-| bushing £ : |
[': |II _tr"ﬂ
i_._l l|I —_—
1 ton class e —
-
r '
[
|~
_—_.: |I _
N :
Tk
i i .
L. ' 1 I|
|; . i
1l i
b= = "
PEL i
R
2, 3ton classes 209731
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Duplex Mast and Triplex Mast Removal

MAST AND FORKS

Note: For replacing mast roller without removing mast
from track, refer to page 12-29 or 12-30.

Illustration shows triplex mast.

S
i ;h‘_. . F. ]
o ™ |"iﬂ‘
T L.__h
: © o 'Ei el
e
‘i -;;%h.ﬁ__
S
. k
-:'; .-'..
" gy -
T
o
iy

209732
Sequence
1 Nuts 4 Tilt socket pin
2 Backrest, Lift bracket, Fork 5 Mast support bearing cap, Bushing
3 High-pressure hose 6 Mast, Lift cylinders
Suggestions for Removal
1. Removing lift bracket Rt ok I
(1) Lower lift bracket, and place wood blocks under 'l* ‘I: K
the assembly. Tilt the mast forward, lower the Ly ol
inner mast to the bottom, then remove nuts 1 from 1
the anchor bolts of thefirst lift chains. i R
(2) Tilt the mast back to vertical position. Raise the : ! f_@
inner mast until main rollers of the lift bracket Y i
become free. Then, back the truck away, from the 7 I
lift bracket. .
bRk
Note: Before proceeding any mast overhaul, be sure to i' ||:
[ CH 20761

measure the clearance between mast and rollers.
Knowing which roller should be replaced or
which shims need adjustment in advance allows
efficient maintenance work.
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MAST AND FORKS
2. Disconnecting high-pressure hoses for lift
cylinder

Place the mast in the bottom position, disconnect the hose 3
at the arrow position in the illustration on the previous

D
LI

3. Separating tilt cylinders

(1) Hitch a dling to the upper cross-member of the outer
mast, then lift with a hoist.

|/ '

Acamon! —

| Be sure to use a hoist having a capacity enough |
to support the mast assembly.

S R

(2) Place wood blocks under the tilt cylinder mounting
section and remove the tilt socket pins, and separate the
mast from the tilt cylinders.

(3) Start the engine, and pull back the tilt lever to retract.

- [ &k cauTion|
Do not touch any levers except the tilt lever while

the engine is running.
M A

-

- - — LANCAUTION|-. .. — .

Never loosen tiit socket bolts except for tilt
cylinder disassembling.

~

d. Removing mast zupparl bearing caps

111 Mark caps to ensure the caps are reinstalled in original
positions during reassembly.

12: Remove cap mounting bolts. Dismount the mast
assembly from truck in the suspended condition. With
the lift bracket side facing up, place the mast assembly
horizontally on wooden blocks on the level ground.

»uite Lay the mast assembly on a space large enough to
e mihle the parts.

‘ . I
i LR
1 1 [
-
1 LA _.I_ oo T
1 1 . - .
ol -
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I iz
|
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L
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- £ Match marks
207615
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MAST AND FORKS
Inzteliation

To install, follow the removal sequence in reverse with
followings in mind.

1. Mast Support | )
nner bushing Inner cap
(1) Apply grease to inner surfaces of caps and mast ——
support bushings. L. ! ; ! |i
(2)-a 1ton class: _r'ﬂ'ﬂ"ﬁ:i HE al s |_| L
When installing caps, make sure the wider chamfered ! !l | a-"‘J o
1 1 "'H. H
side faces toward the center of the chassis. i |:__5| é | |
1 1 1 !
(2)-b 2, 3ton classes: ol I ' i) ,-.. s
Chamfering is the same both in the right and left ! |~_! _ >( '
sides. Be sure to reassemble in the same position as it £l —-| bushing |
was. i
(3) When applying grease, place wood blocks under the 1 ton class _/ -
mast. By doing so, it is easily greased. el
2. Adjust the chain tensions .:J
Refer to the " Chain Tension Adjustment.” s :1 -] -
|
3. Bleeding lift cylinders L‘ i I
In the duplex mast, the second lift cylinders are provided 1 I ! 'i
with air bleeding screws. I |
After installing the mast, start the engine, raise and lower S —L
the lift bracket with several strokes and loosen the screws - ",;_'_1
to bleed. i_k_.-' :
In the triplex mast, no air bleeding screws are provided. 2 3 ton classes 209731
Raise and lower the lift bracket with several strokes to

bleed the air trapped below the piston.

After proper operation is confirmed, check the oil level in
hydraulic tank.
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MAST AR FORKS

Disassembly and Reassembly

Simplex Mast

Disassembly

(

Sequence

[EEN

© oo ~NO O ~NWN

10

Nuts

Forks, Lift bracket

Backrest

Lift bracket upper, Lower rollers
Lift bracket lower rollers

Lift bracket side rollers

Chain

Hose guard

Lift hose (high pressure), Rubber hose,
T-joint, Down safety valve
Return hose (high lift mast)

Suggestions for Removal
1.

Removing mast strips and main rollers

Remove bolts 12, 13 to free lift cylinder 18.
Displace the tops of the two lift cylinders from
inner mast 17. Slide inner mast toward the bottom
of outer mast 19, and remove main rollers 15, 16
and mast strips 14.

11
12

13
14
15
16
17
18
19

Chain wheel

Cylinder clamps, Seats, Shims, Cushion,
Collar, Bolts

Bolt, Shims

Mast strips, Shims

Outer mast main rollers

Inner mast main rollers

Inner mast

Lift cylinders

Outer mast
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2. Inner mast removal

After removing the main rollers, hitch a sling to the inner
mast cross-member and slide the inner mast to the upper
side of the outer mast to clear the outer mast roller shafts.
Hitch a sling to the inner mast again and remove it from the
outer mast.

Inspection after disassembly (all models)
1. Mast
(1) Check each roller for wear, binding or other defects.

(2) Check each roller on rolling surface for pitting or other
defects.

(3) Check the mast member and the welded joints of cross-
members, shafts and supports for cracks.

(4) Check the mast support bushings for wear or other
defects.

2. Lift bracket

(1) Check the main rollers and side rollers for smooth
rotation. Inspect each roller for wear and cracks.

(2) Check the welded portions of the bracket for cracks.
(3) Check the finger bar for bend or distortion.

A: Standard value
5mm (0.2in.)

!IIi'."'.iII'I'.I 11

Distortion of finger bar ] A \

3. Lift chains, chain wheels and chain wheel supports

(1) Measure the length of each chain to make sure that two
chains are equal in length. Also check the chains for
wear, indication of breakage, link binding and twist.

(2) Check each chain anchor bolt for cracks or defects on
thread.

(3) Check each chain wheel support and chain wheel for
crack or wear. Check that the wheels rotate smoothly.

4. Mast strips
Check the mast stripsfor damage, wear or distortion.

MAST AND FORKS
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Chain elongation
A: Standard value B: Repair or service limit

Unit : mm (in.)/20 links
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MAST AND FORKS

Duplex Mast

Disassembly
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Sequence
1 Lift hose (high pressure), Clamp 171 Mast strips, Shims
#  Shims, Bolts, Washers 2 Mast Rollers
34 First lift cylinder '3 Stopper cushion, Cushion plate, Shim, Bolt,
4 Chain guard Washer
£ Chain wheel support, Pin 14 Inner mast
i Chain wheels, Snap rings I=  Second lift cylinders
i Hose guard, Bolt, Washer 1G Cylinder brackets
t  High-pressure hose 7 O-rings, Plugs
9 Seats, Shims, Cushions, Collars 1E  Outer mast, Grease nipples

1» Bolts, Washers, Shims

Note: The lift bracket disassembly procedure is the

same as for the simplex mast.
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MAST AND FORKS

Start by:

(@ With the lift bracket facing up, place the mast
horizontally on wood blocks. Place a wood block as a
wedge to prevent the inner and middle masts from
sliding.

(b) Before disassembling the mast and fork assembly,
measure and record all clearances between each lift
bracket and roller and between each mast and roller.
Recorded measurements will be helpful when replacing

rollers or selecting shims to adjust clearances.

Suggestions for Disassembly
1. Removing first lift cylinder 4
(1) Remove retaining bolts 2 from the first lift cylinder

(2) Hitch slings on first lift cylinder, and gently remove the
cylinder.

Use two slings. Wind or tie slings securely to prevent

slipping.
P —
2. Removing main rollers 12 and mast strips 11 ) N
(1) Remove clamp bolts 9 from the second lift cylinders. ' 11 = ‘-.ifh"ﬂ 17
(2) Remove bolts 10 from the upper rod sections of the i et e pTh,
. . . Eo. .o et T . o
second lift cylinders, and place the cylinders on the & S el e . P . !
T e . .
outer mast. ra _j}: : o
(3) Check the number of shims and the shim thickness at it fﬂ,}fi,
the rod end sections. i #%’ e ™
. :;.l_.:_'\. -I. . . .- '.
(4) Lower theinner mast, then remove main rollers 12 and : et T
mast strips 11. B SO7GET
3. Removing inner mast 14 7 s
Using slings, lift and remove inner mast 14, steering it e v

clear of theroller shaft sections of outer mast 18.

inspection after disassembly

Follow the same inspection procedure as for the simplex
mast.

20TRS

[2-1%
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MAST AND FORKS

Triplex Mast

Disassembly
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1R 203732
Lo e T
Sequence
1 Hose for first lift cylinder, Clamp, Bolt, Washer ifi Snap rings, Chain wheels
2 Bolts, Washers 17 Snap rings, Hose pulleys, Shafts, Snap rings,
3 Shims Chain wheels
4  First lift cylinder 12 Hose guard, Bolt, Washer
5 Chain guard 1% Hose, Clamp, Bolt, Washer
6 Chain wheel support, Pin 0 Joint, Connector, Bolt, Washer
7 Snap rings, Chain wheels Z°  Bolts, Seats, Cushions, Collars
8 Nuts (chain for second lift cylinder) &&  Cushions, Shims, Bracket
9 Mast strips, Shims 23 Bolts, Washers, Shims
10 Main rollers, Shims 71 Second lift cylinders
11 Main rollers, Shims  Mast strips, Shims
12 Inner mast 7€ Main rollers, Shims
13 Nuts 27  Main rollers, Shims
14 Lift chains (for second lift cylinders) 22  Middle mast
15 Chain guards, Bolts, Washers 2% Outer mast, Grease nipples
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MAST AND FORKS

Note: The lift bracket disassembly procedure is the same
as for the simplex mast.

Start by:

(@) With the lift bracket facing up, place the mast
horizontally on wood blocks. Place a wood block as a
wedge to prevent the inner and middle masts from
sliding.

(b) Before disassembling the mast and fork assembly,
measure and record all clearances between each lift
bracket and roller and between each mast and roller.
Recorded measurements will be helpful when replacing
rollers or selecting shims to adjust clearances.

Suggestions for Disassembly
1. Removing first lift cylinder 4 |
(1) Remove retaining bolts from the first lift cylinder.

(2) Hitch slings on the cylinder, and gently remove the I
cylinder. )
Use two slings. Wind or tie slings securely to prevent |
dlipping.

2. Removing inner mast 12 and main rollers 10, 11

12
Lower inner mast 12 until the main rollers 10, 11 can be ‘. T :H
removed. Remove the rollers and mast strips 9. L TR
" i, BT I ol ol R
kS LR e
- s . _.-.-_: i H
e T S
E a - -
L
T
"'.'-:'-;-.."'.'l:-"'? b
: -fj H..-,.LH'\-\.'::-"F
T ] e

[
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MAST AND FORKS

3. Removing inner mast 12

g b Dz ol s e oeear nzasd 120 slociaze L

DT I I P PR B el N I i Ly B O I T Pl T8 (1 L T N

4. Removing main rollers 26, 27 from middle mast 28
and outer mast 29

Remove the bolts that are holding second lift cylinders 24.
Place the cylinder rod ends on the outer mast. Lower
middle mast 28 until main rollers 26, 27 can be removed.
Then, remove the main rollers.

Inspection after disassembly

Follow the same inspection procedure as for the simplex
mast. Refer to page 12-13.

12 P
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Reassembly

Follow the disassembly sequence in reverse. Be careful
with the followings .

Suggestions for Reassembly
1. Installing lift bracket rollers (all mast models)

MAST AND FORKS

.'. 1" l‘._.l
. {\. i i ]
] B No shim required '

N 1 ‘-i—f"ﬁ_{n | Tl a=:
i T Rl ) i .
i e j e

_"" Pt mei]
- I: _'_-....-"-. - :E: .
. =" '\'\\_“ - - -.
PR N
o, |
I -:-.._ i
* A
(Y i -F"
. L
- I ] E?.. 1
_ N R
| E LI
O i
;‘_‘-:
4 Lewes 1oaller Side roller 209736
Sequence

1 Lift bracket
2 Lift bracket upper rollers

The lift bracket has three main roller bearings at one
side and a sideroller at both sides as shown.

Clearances F and G must be maintained between these
rollers and thrust surface of the inner mast for smooth
operation.

¢ Clearance G

Clearance between roller side surface and inner mast
thrust surface (right-to-left-play).

Clearance G is used for determining the correct amount
of shims at the bearing seat.

Move lift bracket to the top of the inner mast and press
the bracket to either the left most or rightmost position.
Take measurements of clearance G between the side
surface of roller and inner mast.

Note: It is not necessary to adjust the lift bracket upper
roller with shims.

Adjust the clearance to the specification with shims (@)
anlclj (b) for middle roller and with shim (d) for the lower
roller.

3 Lift bracket middle rollers
4 Lift bracket lower rollers

5 Side rollers
6 Inner mast

¢ Clearance F

Clearance between roller circumference and inner mast
thrust surface (back-to-front play):

Clearance F is used for determining the proper size of
therollers.

Select appropriate diameter rollers so that the clearance
meets the specification. Make sure the rollers rotate
smoothly when installed.

Clearance F 1.0 mm (0.04in.) or less

» Clearance G1

Clearance between side roller circumference and inner
mast side roller thrust surface:

Move side roller to the upper end of the inner mast and
press the lift bracket to either the left most or rightmost
position.

Take measurement of clearance Gl between the roller
circumference and inner mast.

Adjust the clearance with shims to the specification.

Clearance Gl

0.1t0 0.5 mm (0.004 t0 0.020in.)

Clearance G

0.1t0 0.5 mm (0.004 to 0.020in.)

I
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MAST AND FORKS

(1) Choosing correct roller diameters
« Measure clearance F for upper rollers 2, middle rollers 3
and lower rollers 4. If the measured clearances do not
conform to the standard values, replace with rollers of
correct diameters listed in the table to the right.
Note: For measuring procedures, refer to " Inspection and
Adjustment.”

The rollers installed should rotate smoothly.

(2) Adjusting clearance G between the middle roller and
thrust plate

Note: The following adjustment is not required for the
upper roller.

e Measure clearance G between the middle roller and
thrust plate. If the measured clearance does not conform
to the standard value, adjust clearance G in the manner
described below.

Note: For measuring procedures, refer to " Inspection and
Adjustment.”

e Adjustment

If clearance G is excessive, increase the thickness of shims
(a) as required. Increase the thickness of shims (b) by the
same amount that are added to shims (a).

Shim (a) is available in two sizes: 1 mm (0.04 in.) and 0.5
mm (0.020 in.). Shim (b) is available in only one size, 1
mm (0.041in.).

If shims (@) are increased by 0.5 mm (0.020 in.), shims (b)
do not need to be increased by the equal amount.

Remarks: At the assembly plant, shims (a) are usually
adjusted to 1 mm (0.04 in.) and shims (b) to 2.0
mm (0.08in.) for the shipment.

(3) Adjusting clearance G between lower rollers and inner
mast
e Measure clearance G between the lower rollers and inner
mast. If the measured clearance does not conform to the
standard value, adjust clearance G in the manner
described below.

Note: For measuring procedures, refer to "Inspection and
Adjustment.”

Adjustment
If clearance G is excessive, increase the thickness of shims
(c) asrequired.

Remarks: At the assembly plant, shims (c) are usually
adjusted to 1 mm (0.04 in.) for the shipment.

Unit : mm (in.)

E T ek abdel | 1w
:...l\. T ch.- el s
Lranwlyra e

: A VRN ERTLA

— ——— — . i L Ty |

Y| P 11 R P (RN
l. RTTEES PR N [
L.l. iz h 1 cd s

Lift bracket middle roller

—, - Innerriast
Lift bracket

. .i
-l \_;_}:g‘- " Halize
i .__E‘:rl I ETAIIIE
Shim 12; _'?11] | ]

Shim {31 ———=3) i 1

'}_,,1_-“1- Lo T

e il

. ) .
: [ _-1-:-—} G 2V
v LU R 1 I in,)

R |
‘ Lift bracket lower roller
Inner mast
Lilt & -iaz:kel S p—
; - L
1 0.1t0 0.5mm

| (s e :

aun ik
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(4) Installing main rollers

To install main rollers on shafts, use a driving tool. Be
carful not to strike the outer roller surface with the driving
tool.

The side of the roller with larger chamfering must face
toward the outside.

Make sure the rollers rotate smoothly when installed.

(5) Adjusting clearance G| between the side roller and
inner mast

Measure clearance G| between the side roller's rolling
contact surface and inner mast. If the measured clearance
does not conform to the standard value, adjust clearance
Gl in the manner described below.

Note: For measuring procedures, refer to "' Inspection and
Adjustment.”

°  Adjustment

If clearance Gl is excessive, increase the thickness of
shims (d) as required.

Remarks: At the assembly plant, shims (d) are usually
adjusted to 1 mm (0.04in.) for the shipment.

MAST AND FORKS

Lift bracket 1
| ".\: _.Inner mast )
1 . . - R
S .UI!_ L i T
. R
s mefler L Sode roller
I pezunliveg

2l ol
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MAST AND FORKS

2. installing mast rollers (all mast models)

G 0lto05mm G G 0.1t00.5mm
.-T -« 0% 10 0.020 in.) r‘ T (0.004 t0 0.020 in.)
e T r
T f‘ K i
' : . F -'—'—t-F
R sl | :h u, 15 re (0.04 in.) e 1350 [ o L 1.0 M (0.04 in.) or less
I DT Shang: —-—]—" b T - Ehirichd
< | b shme) d A L
] i
- 7L LA
Lo e — ey = 1 ...
arar Tasl T Gt .
. e Inren 1035 - Fddiz - RN LIE BT T
a B K b G " -
. 1 - L 1% Seen . . 4 + .01t00.5mm
(EELTRTELT- R CEEEEC R CEEE %% AN v * &+ (0.004100.020in.)
o T ae— — — - - L I
|Lrya 1o w2 - R AT e in) F e pa | IH:; N ik .
A L AR ITTHN i L \“ Ni 1.0 mm (0.04 in.) or less
= Shonill Sher i = l"' N o ITHME
] il
r . t..—-\. [ L H A D] I_ | _|[-" . L__ .
TLOWE A5 T 'I; L HECRES I -
. ., - ) o o T
/ Lift bracket / Lift bracket .
. . —
Mast Roller for Simplex Mast .
and Duplex Mast P Mast Roller for Triplex Mast
209375 AE

Mast rollers are identical in shape and size with lift
bracket lower rollers.

Therefore:
Clearance F should be 1.0 mm (0.04in.) or less.

» Clearance G should be 0.1 to 0.5 mm (0.004 to 0.020
in..

(1) Measure clearance F between the rollers' rolling
contact surfaces and masts. If the measured
clearances do not conform to the standard value,
replace with rollers of correct diameters listed in
the table below

Note: For measuring procedures, refer to " Inspection

and Adjustment.”

Unit : mm (in.)

| T ___||'_I|_'|{ AWinlel | Lil. 2,3t0n

L e e, ! R classes i

! LR | !

1 - " . '
b U BRI H IR EE Y

. M| THERRIUEN N ERE IR

f B . . i

i I T NEAL T YR i

| I.l. Zalin ZI.'-I-.-II

¢ Installation of mast rollers follows the same

procedures for the lift-bracket rollers.

(2) Measure clearance G between the rollers and masts.
If the measured clearances exceed the standard
value, increase the thicknesses of shims (e) - (j)
under the roller seats as required.

Remarks: At the assembly plant, shims (e) - (j) are

usually adjusted to the values shown in the
table below for the shipment.

'var : mm (in.)

T - aekMess Lton 2,3 ton
Twr B class classes
Shim (€) 2(0.079) | 1(0.039)

Shim () 2(0.079) | 1(0.039)

Shim (q) 1(0.039) | 1(0.039)

Shim (h) 2(0.079) | 1(0.039)

Shim (i 2(0.079) | 1(0.039)

Shim (j) R TR ErY [NE DY

https://lwww.forkliftpdfmanuals.com/



3. Installing mast strip (all mast models)

(1) Measuring and adjusting clearance G2 between mast
strip and inner mast (all mast models)

¢ Measurement
Make a clearance between the mast strip and inner mast.
Insert a thickness gage to measure the clearance G2.

Clearance G2 0.1t0 0.5mm (0.004t00.020 in.)

» Adjustment

If clearance G2 is excessive, add a proper amount of shims
under the mast strip. Check the smooth movement by
moving slowly up and down the bracket. Usually, a 1.0
mm (0.04 in.) thick shimis used in a new truck.

4. Installing second lift cylinders (all mast models)

Note: Second lift cylinders have basically the same
structure across all mast models, except that some
details are different illustration.

(1) Install the cylinder brackets to the lift cylinders as

shown in theright illustration.

(2) Place the lift cylinders complete with the brackets
between the outer and inner masts.

(3) Install the lift cylinder rods to the inner mast as shown
in the illustration. If shims (I] are used, be sure to
reinstall them. Usually shims || are not used.

(4) With the cylinder rods fully retracted and the cylinders
set vertically, measure clearance H. Adjust the
clearance at 1.6 mm (0.063 in.) or less by adding or
removing shims (m).

Clearance H 1.6 mm (0.063in.) or less

°  Adjustment

If clearance H is excessive, add shims (m). Normally on a

new truck, the second lift cylinders are not fitted with

shims (m). If the clearance is 3.2 mm (0.126 in.) or more,

make sure to include a 3.2 mm (0.126 in.) thick sheet in the

shim pack that is to be installed.

(5) After reassembly, perform an operation test to check if
the stroke of the left and right cylinders is the same.
For the checking procedure, refer to page 12-39.

17.75

Simplex Mast

Shim (k)
/
- 0.1t0 0.5 mm
—-.- —(0.004 t0 0.0201in.)
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MAST AND FORKS

5. Installing first lift cylinders

(1) With the masts set vertically and fully lowered,
temporarily install the first lift cylinder complete with
the original shimsto the inner mast.

(2) Set the first lift cylinders vertically, and measure the
clearance, if any, between the cylinder brackets and the
cylinder mounts on the inner mast. Remove any
clearance by adding shims.

The perpendicularity of each cylinder in the lateral
direction can be checked by measuring the parallelism
between the cylinder and the side face of the inner mast.
Error of the f.awlicliar. should be = 1 mm (+ 0.04in.).

* The perpendicularity of each cylinder in the longitudinal
direction can be checked by visually inspecting for the
parallelism between the cylinder and the front face of the
inner mast. The cylinder slightly inclined to the rear is
acceptable. The cylinder should not be inclined forward
even slightly.

Each shimis1 mm (0.04in.) thick.

Remarks: At the manufacturing facility, a shim pack of 2.0
mm (0.08 in.) is usually inserted between the
cylinder bracket and the inner mast for the
shipment.

(3) After shimming is completed, install and tighten the

mounting bolts.

Note: Depending on the truck model, the direction in

which the mounting bolts are inserted may be
different from what is shown in the illustration.

6. Connecting chain (Simplex mast, 1 ton class)
The lift chain is connected to the lift bracket by assembling
the upper chain anchor kit as shown in the right illustration.
Make sure that link plate 3 with a stamped mark is installed
on the outside of the chain.

T

First lift cylinder

E_'gm_ _ - Shims
Fng A

Iy
i
l
Mounting Ry
hees e ‘

| 209126

Upper chain anchor kit

Chain
= |

—- E
b

30w .
...=1§-4ﬁ5.$
SR

Jair-y

™ Lower chain anchor kit

A W NP

o 3quE sy
Link
Center plate (without stamped mark)
Link plate (with stamped mark)
Sprit pin
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7. Installing hydraulic lines

General precautions

¢ Use care not to let abrasive dust or dirt to enter the

hydraulic system.

Apply afilm of oil to O-rings before installation.

(1) Simplex Mast

MAST AND FORKS

¢ For assembling Elbow Connector (a fitting with
straight threads and O-ring seal) indicated by @G.
follow the procedure "Installation of a fitting with
straight threads and 0-Ring seal™ shown below.

N Return hose
(for mast of 3.5 m in height or higher)

. . / Return line connector
Tightening torques L4 celircar A '
Unit : N'm I'H.:_'I'.llll []bffl] |-
T ek 3 roa [ 3ton ’.@"f '
i Liern e ol class j{-n : .
® | 58.8t5.9 s tin i i
Nut HEL T R T B R W TR :
||-i_=_.t_-.|_=| Aid =43 i FH ™
T EITE RTI T iy ;
Nut (g R TR R R e L L E
JEe R g L e
TR T B L S : - lireter
Nut i) LA — | o et alor e T EL &
LR I EAEE e Ty
LR Y grme e = dﬁ
A | . . * ou E ;
Nut@ IR TR I AN R N i @
1 e i faad e 2] i
clrar
Installation of a fitting with straight threads and Different in shape
O-ring seal eretween fitting types
1. Apply grease or hydraulic oil to O-ring and O-ring .
seat in the housing side. T , -2
2. Turnlock nut 3to moveit as close to fitting body 2 -
as possible. Place washer 4 and O-ring seal 5 e v Tt A
. [ P _ A
against the lock nut. T -y )
3. Tighten the fitting by hand. Once O-ring 5 is : e

placed in the position of housing and washer 4
comes in contact with the surface of housing, turn it
back to adjust the mounting direction. Never loose
more than 1 turn.

4. Tighten lock nut 3 to the specified torque.

Elbow body assembly

1 End of fitting 4 Backup washer
body 5 O-ring seal
(connects to tube) 6 End of fitting that

2 Fitting body goes into other part

3 Locknut
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(2) Duplex Mast

.-!_'I\.ﬂ%
.i E
} Second cylinder
= 'tﬁ'a__
; ,-'I ...:"_
-,':':a'i i
SR ’
Tightening lurgues /?@hﬂ T
Unit : N'm (kgf-m) [Ibf-ft] BT |, S
o - E o T
. Track . 1 ot e
ey 3ton SR N "
| B R | a0 v
STl T s class % &h ‘\Q{)
I ' 58.8t5.9 | anhein | T, ‘).L}.
Nut & Gz e el e A )
|-I'-|.I B | ||14-_-_1| T ""“QM_ "
oy e ey T L
W =ddy S T =g kg4 “ar]: alor g‘
IR R KR vithee £ *’Q % ©
o 39.293.9 | miH £ 3N g . %‘ . -
Nut (4.090.4) | (6.0+06 — P
[28.9+291|[43.4 +4.3] ’ J-J_':TH_H B '?;
M0 | aHh e H"'\-\.‘:“'\-\._H I £ =
Nut (5 4.0+0.4) | (60+0.6) | e ! I
[28.9 + 2.91|[43.4 + 431 ol P
' i=5-'~_:-"~_ shdan % "
NHE imeite R S
i -I.'\-.I 1 | | |.| _|.+_'_|.| E E a kgl St inde
T SEN o F0 T tnE oA " o .
i Nut (F) 1 Il—llh_. gl = :
Jlida25) 234+ 5] Flow regulator valve 200379 |
! |

Note: When installing fittingsiGteml 1 »(Fs. fallw the
procedure under "Installation of a fitting with
straight threads and O-ring seal™ on page 12-25.

[2-24
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(3) Triplex Mast
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Note: When installing fittings©) , follow the procedure
under "Installation of a fitting with straight threads
and O-ring sed" on page 12-25.

1227
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Removal and Installation of Mast Rollers and Strips without Removing Mast
from Truck

1.

Simplex Mast

The mast rollers and strips can only be removed /
installed when the inner mast is positioned lower than
the outer mast. This can be achieved asfollows:

()
)

3

4

©)

Disconnect the lift bracket assembly.

Lift the front of the truck by 15 to 20 cm (5.9to 7.9
in.), and place blocks to support the truck.

Remove the set bolts at the top of the lift cylinders.
Place a sling around the inner mast. Lift the inner mast
using a hoist connected to the sling in order to
disengage the lift cylinders' piston rods from the inner
mast. Remove the hose guard.

Remove the lift cylinder clamp bolts, and separate the
lift cylinders from the outer mast. Pull out the lift
cylinders from the seats at the bottom of the outer
mast. Tilt the cylinders until they rest on the outer
mast cross member. Using a rope, fix the cylinders
onto the cross member.

Using the hoist, slowly lower the inner mast until the
mast contacts the lift cylinders.

(6) The main rollers of the inner and outer masts can now

v

be removed. It is recommended that before attempting

to remove the main rollers, remove the mast strips and ‘

shims as they tend to drop easily.
Adjust shims for the main rollers and mast strips as
reguired.

Reassembly follows the above-described disassembly
procedures in reverse.

I\_ift cylinder set bolt

as .E‘_.- a -\.. 51]
[HE% [
N
Sylieder
%’ZZ'FIZZI‘:!?.
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. S 1| e TR T
Shim
Fars n":; .. - i T
] e -
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Sl ;Z"i:-:
N .'__rn. -
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. .:;; -._.E}:"-.__'.?E:Inlu
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2. Duplex Mast . ‘

(1) Disconnect thelift bracket assembly.
(2) Remove thefirst lift cylinders as follows:

(a) For each of the cylinders. Place a sling around the
cylinder. Using a hoist connected to the sling,
slightly lift the cylinder. The sling should be
hitched firmly around the cylinder to prevent the
cylinder from slipping down.

(b) Remove the cylinder mounting bolts. Using the
hoist, slowly lift and remove the cylinder.

Note: The remaining procedures are exactly the same as
those for the simplex mast models.

(3) Place the inner mast lower than the outer mast as _ »
follows: ' B

(a) Lift the front of the truck by 15 to 20 cm (5.9 to
7.91in.), and place blocks to support the truck.

(b) Remove the set bolts at the top of the second lift
cylinders. Place a sling around the inner mast.
Lift the inner mast using a hoist vimceice to the
sling in order to disengage the lift cylinders' piston
rods from the inner mast. Remove the hose guard.

i,
ol

'-rq-T-.‘.

(c) Remove the second lift cylinder clamp bolts, '
separate the cylinders from the outer mast. Pull
out the lift cylinders from the seats at the bottom of
the outer mast. Tilt the cylinders until they rest on
the outer mast cross member. Using arope, fix the
cylinders onto the cross member. 202961

—

[

E.lLHT]E

MTT,
Wil LN

Il

TN
1Ly

‘1;
L

(d) Using the hoist, slowly lower the inner mast until
the mast contacts the second lift cylinders fixed to
the cross member.

(e) The main rollers of the inner and outer masts can
now be removed. It is recommended that before
attempting to remove the main rollers, remove the
mast strips and shims as they tend to drop easily.

(f)y Adjust shimsfor the main rollers and mast strips as
required.

Reassembly follows the above-described disassembly
proceduresin reverse.
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3

1 a

111 Place the inner mast lower than the middle mast as

L

.-—'hl
et e | Ak CauTIOoN

Triplex Mast

1 Disconnect the lift bracket assembly. |
1 Remove thefirst lift cylinders as follows:

(a) For each of the cylinders: Place asling around the
cylinder. Using a hoist connected to the sling, ;
slightly lift the cylinder. The sling should be
hitched firmly around the cylinder to prevent the |
cylinder from slipping down.

(b) Remove the cylinder mounting bolts. Using the |
hoist, slowly lift and remove the cylinder.

follows: |

(a) Lift the front of the truck by 15 to 20 cm (5.9 to | .
7.9in.), and place blocks to support the truck. X @;a

P RER] -

(b) Place asling around the upper cross member of the
inner mast. Using a hoist connected to the sling,
dlightly lift the inner mast.

(c) Remove the guards for the second lift chain
wheels.

(d) Disconnect the second lift chains at the outer mast

ends, and place the loose ends on the floor beyond |
the inner mast.

(e) Lower the inner mast to such a height that allows
the mast rollers to be removed.

(f) Support the inner mast with wood blocks.

(g) The main rollers of the inner and middle masts can
now be removed. It is recommended that before ;
attempting to remove the main rollers, remove the
mast strips and shims as they tend to drop easily.

(h) Adjust shimsfor the main rollers and mast strips as '
required. |-

~,

With the mast disassembled as above, it is not
possible to remove the second lift cylinders.
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(4) Place the middle mast lower than the outer mast as
follows:

(a) Lift the inner mast to the height of the middle
mast, then place wood blocks for support.

(b) Hitch slings to both middle mast and inner mast,
and lift them with a hoist.

(c) Remove set bolts from the upper sections of the
second lift cylinders, then lift the middle mast and
inner mast to separate the second lift cylinder from
the middle mast.

E0TEd0

(d) Remove two lift cylinder clamps, dismount the
second lift cylinders from the mounting sections at
the lower outer mast section. Tilt the cylinders by
moving the top sections towards the center of the
truck. Using a rope, fix the cylinders onto the
cross member.

(e) Lower the middle mast and inner mast until mast
rollers (outer mast upper roller and middle mast
lower roller) can be moved.

(f) Support the middle mast and inner mast with wood
blocks.

(g) The main rollers of the inner and outer masts can
now be removed. It is recommended that before
attempting to remove the main rollers, remove the
mast strips and shims as they tend to drop easily.

(h) Adjust shimsfor the main rollers and mast strips as
required.

» For reassembling, follow the disassembly sequence in
reverse.

Li-31
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Inspection and Adjustment

The inspection and adjustment in this chapter can be done
without dismounting or disassembling. Conduct inspection
whenever a defect is suspected.

1.
@)

(2)

©)

Forks (all mast models)

Carefully inspect the forks for cracks. Special
attention should be given to the heel section A, all weld
areas and mounting brackets B.

Forks with cracks shall be removed from service.
Magnetic particle inspection is generally preferred due
to its sensitivity and the ease of interpreting the results.
For correct inspection, remove the painting from the
inspecting portion.

Check the difference in height of one fork tip to the
other when mounted on the fork carrier. A difference
in fork tip height can result in uneven support of the
load and cause problems when loaded.

The maximum allowable difference in fork tip
elevation C is5 mm (0.20in.) for pallet forks.

Replace one or both forks when the difference in fork
tip height exceeds the maximum allowable difference.

Check the fork blade D. The fork should be withdrawn
from service if the thickness is reduced to less than the
allowable thickness.

i ' .
e
o
i e = PN
TT—— -t
TGR
T
i
1
R T | 1
== . .
“oInMg
1
||
f
|
I | i

101630

A: Standard value

B: Repair or service limit

Lo o i
T | L O B R T T T TR Flgun e
: N e At rem =t | e PEEHIT, PF
- _I.l"-\__{ll.lell - _'ll-hll :'i -'\;1.-| 2 | -I:ll r::l.l_l :I|II "-_I_u:'
Fork thickness
B| 311122 32 (1.26) 35(1.38) | 40(L57) 45 (1.77)
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2. Chain Tension Inspection and Adjustment
(Simplex Mast)

- o[ AwanNING) .

Turn the engine’matn key to the O (OFF) position
before making the inspection or adjustment of lift
chains, anchor bolts and nuts. Place blocks below
the forks when they are lifted.

Inspection of chain tension

(1) Place the mast vertical on a level ground, then lower
the forks to the ground. Make sure that the lift
cylinders are fully retracted.

(2) Raise the forks approx. 100 mm (4.0 in.) from the
ground.

(3) Turn the key to the O (OFF) position.

(4) Place blocks approx. 90 mm (3.5 in.) high below the
forks.

(5) Push the chains at the middle point between the chain
wheel and chains fixed end on the lift bracket. Check
theright and left chains for even tightness.

Adjustment of right and left chain balance
(1) Remove the blocks below the forks. Start the engine.

(2) Lower the forks to the ground and tilt forward until the
tips come in contact with the ground. The chains are
now slack to facilitate the adjustment.

(3) Stop the engine.

(4) Loosen double nut (lower) (Ti , then upper nut iZ:.

(5) Turn double nut (upper) 13! to adjust the chain tension.
(6) Start theengine, and place the mast vertical again.

(7) Repeat (2) through (5) of procedure 1, to check the
chain tension and adjust it as needed.

Tightening of nuts after adjustment

(1) Hold the anchor bolt at two flats with a wrench so as
not to twist the chain, the tighten the upper nut 1Zi to
the specified torque.

(2) Hold the double nut (upper) i3l with a wrench and
tighten double nut (lower) T} to the specified torque.

— MAST AND FORKS

1CETOR

Wl 2l

i
i | 3= &neanr bl

T LS UppE ot
| | g
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T & Db nut ape

C o pus- —-.a
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T o= d1Di she nut 1 we
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LTl
1 )
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Unit : N'm (kgf-m) [Ibf-ft]

Tightening torque

(RS

. L TP | 3 ion
LR ¥ [HA I
Item -t el limen, j class
Nus @, 5 | 98(386) " " |147(579)7""

s -

| cauTion;
After the adjustment, raise and lower the lift
bracket several times. Then check the
position of lift bracket when lift cylinder is
fully retracted. Make sure the protrusion of
each lift bracket main roller does not exceed
40% of the roller diameter. |If it exceeds,
elongation of chains is suspected.

",
-

- =

Inner mast

Lift bracket
lower roller

!

-
e
[ '
I e et

L. 40% of the roller
_ diameter ar less

[ ]
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Duplex and Triplex Models
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Note: The inspection and adjustment procedures are
completely the same as those for simplex mast
models. Follow the procedures in the previous page
to perform inspection or adjustment as necessary.

3. Checking Chain Elongation
(all mast models)

(1) Apply maximum load evenly on both forks and expand
chain.

(2) Measure the length of 20 links of chain. When the
length exceeds the service limit specified in the table
below, replace the chain with new one.

Chain elongation
A: Standard value (New) B: Servicelimit
Unit : mm (in.)/20 links

Liem B Rl .. N HEH T | Il S
— | 1 T g e
T 1KY K e
SR e . g gy T EE R
; S T L)
! I H . ATt
N e O R ' RS 1.0 VM
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' 1.2 BERT ey
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4. Adjusting Clearance between Lift Bracket
Roller and Inner Mast (all mast models)

(1) Back-to-front clearance check on lift bracket main
rollers

(@) Raisetheforksalittle from the ground.

(b) Insert a bar between the upper part of lift bracket
and the inner mast, and push the inner mast to one .
side. Using feeler gauges, measure the clearance F !
between the main roller and inner mast on the :
opposite side. —_—

T T

|

MITAS

Clearance F 1.0 mm (0.04 in.) or less

(c) If clearance F is out of specification, use oversize
rollers. Remove lift bracket from mast and replace
rollers with proper sized rollers. For roller
replacement procedure, refer to "' Choosing rollers
of correct diameters" on pages 12-20.

(2) Right-to-left clearance check on lift bracket main
rollers and side rollers

(a) Raisethe mast to the top.

(b) Set a dial indicator on the inner mast with its
contact point rested on the side of the lift bracket.

(c) Go over to the opposite side of the mast, and push
the lift bracket to one side with a bar. Set the
indicator to zero.

(d) Insert a bar between the inner mast and lift bracket
on the indicator side, and push the lift bracket to
the opposite side.

(e) Read theindicator. This reading is the clearance G
between middle roller and thrust plate. If |
clearance G is out of specification, it is necessary
to add shims to the seat of the roller to adjust to Hazerrabst rm e rallzs

1

correct clearance. o _FJ |
-t

Note: Upper rollers are free from checking and adjusting. “hrysl Al { oy

.I- Tinusl 2lzle
I
I
I

_L

i
i

For adjustment, refer to " Adjusting clearance G between

ClewanceG |  0.1t00.5mm (0.004t00.020in.) |FL|
the middle roller and thrust plate™ on page 12-20. ' PR
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®

(9)

Lower the lift bracket slightly from the top, so that
the side roller comes in contact with the inner
mast, then check clearance G| between the side
roller. If clearance Gl isout of specification,itis
necessary to add shims to the seat of the roller
bracket to adjust to correct clearance. Remove lift
bracket from mast and adjust the shim thickness.
For adjustment and installation procedures, refer to
"Adjusting clearance GI between the side roller
and inner mast™ on page 12-21.

With the lift bracket at the top, check clearance G
between lower roller and mast. If clearance G is
out of specification, it is necessary to add shims to
the seat of the roller to adjust to correct clearance.
Remove lift bracket from mast and adjust the shim
thickness for the rollers. For adjustment and
installation procedures, refer to " Adjusting
clearance G between lower rollers and inner mast”
on page 12-20.

5. Mast Roller Clearance Adjustment
(allmast models)

(1) Back-to-front clearance inspection on mast main rollers

(a) Tilt the mast fully backward.

(b) Using feeler gauges, measure the clearance F

between the inner mast lower roller and outer mast.

Clearance F

1.0 mm (0.04in.) or less

(c) If the clearance F is out of the specification, use

oversize rollers. For mast roller replacement and
installation procedures, refer to * zu-tullire mast
rollers" on page 12-22.

(2) Right-to-left clearance inspection on inner mast main
rollers

(a) Raise the mast to the top.
(b) Set adial indicator on the inside of the outer mast

with its contact point rested on the inner mast.

(c) Go over to the opposite side of the mast, and push

the inner mast against the outer mast. Set the
indicator to zero.
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(d) Insert a bar between the outer and inner masts on
the indicator side, and push the inner mast to the
opposite side.

(e) Read theindicator. This reading isthe clearance G
between inner mast roller and outer mast.

Clearance G 0.1t00.5mm (0.004t0 0.020 in.)

(f)y If the clearance G is out of specification, it is
necessary to add shims to the seat of the roller to
adjust to correct clearance. For adjustment and
installation procedures, refer to "Installing rnast
rollers™ on page 12-22

(3) Right-to-left clearance check on outer mast main

rollers
(a) Raisethe mast to the top.

(b) Set a dial indicator on the outer mast with its
contact point rested on the inner mast.

(c) Go over to the opposite side of the mast, and push
the outer mast against the inner mast with a bar.
Set the indicator to zero.

(d) Insert a bar between the outer and inner mast, and
push the inner mast to the opposite side.

(e) Read theindicator. This reading is the clearance G
between outer mast roller and inner mast.

Clearance G 0.1t0 0.5 rnm (0.004 to 0.020 in.)

(f) If the clearance G is out of specification, adjust it
by shims.
It is necessary to add or remove shims at the seat
of the roller to adjust to correct clearance. For
adjustment and installation procedures, refer to
"Installing mast rollers" on page 12-22.

1237
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6. Mast Strip Clearance, Inspection and
Adjustment (all mast models)

(1) Check the clearance G2 with the clearance between the
outer mast rollers and inner mast rolling contact
surface setting to zero (0) in maximum lift position.

Clearance G2

0.1t00.5 mm (0.004 t0 0.0201in.)

(2) If clearance G2 is out of specification, adjust it by
adding or removing shims. For adjustment procedure,
refer to "Measuring and adjusting clearance G2
between mast strip and inner mast" on page 12-23.

(3) After adjusting the all clearance, move the mast and lift
bracket slowly to ensure that they move smoothly
through their full stroke.

7. Tilt Angle Adjustment (all mast models)

(1) Adjust the tire pressure correctly and park the truck on
alevel ground.

(2) Tilt the mast fully backward and stop the engine.

(38) Measure the backward tilt angle of the mast at both
sides.

(4) To adjust the tilt angle, loosen the bolt of tilt cylinder
socket, and adjust the rod length by turning the rod.
Adjust cylinder so that there is no difference in stroke
tilt angle between the cylinders, right and | eft.

Note: It is not necessary to adjust the forward tilt angle if
the backward tilt angle is properly adjusted.

Standard tilt angle

Mast model | Forward | Backward
Simplex Mast 6" 12"
Duplex Mast 6" 12"
Triplex Mast 6" 6°

(5) After adjusting the tilt angle, tighten the socket bolts to
the specified torque.

Tightening torque for tilt 15310 182 N'm
C Iginder Sgcke? bolt (15.6t0 18.6 kgf'm)
4 [112.8 to 134.5 Ibf*ft]

P23
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8. Right and Left Lift Cylinder Stroke Inspection L
and Adjustment (all mast models)

(1) Slowly raise the inner mast, and observe how the
piston rods, left and right, stop at the moment the inner
mast reaches its maximum height.

-

(2) If thetop of the inner mast jolts at that moment, make a
shim adjustment. Abnormal condition can be detected
by alittle time lag in stopping between the piston rods,
left and right, and shaking of the rod with a longer

cylinder stroke. F 1 h

(3) Adjusting method ‘

(a) Raise the inner mast, place blocks under the right
and left sides of the inner mast, and lower the mast
until its rests on the blocks.

(b) Remove the set bolt at the top of lift cylinder
which showed earlier stroke end, retract the piston
rod, and insert shims at the top of piston rod end.

Note: When retracting piston rod, push the lift lever to
lowering direction for releasing the oil in the
cylinders.

(c) Extend the piston rod, and tighten the cylinder set

bolt. Remove the blocks from under the inner . - i
mast. l

(d) Slowly lower the inner mast to the bottom to

ensure the piston rods move :-=«ils and that the Ww-aes R A | "'T‘Qi
left and right lift cylinders come to the end of SR by e s ..__ﬁﬂ
stroke simultaneously at the maximum lift position . ;:‘E E fﬁi
of inner mast. e R
T B R

Cylinder .i =7

bracket i - =y
|

| |

sy

|3
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Troubleshooting

(TR TR T
inner mast will not —-  Rollersbinding on their shafts

BN LT aall . .
v ] Mast strip clearance incorrect

.+ ++ w—e= .. — Too much clearance on siderollers
:_r:;te:) rraca;etb?r: ds | |— Lift chains unequally tensioned
. L Shim adjustments unequally made on between |eft

and right lift cylinders (at maximum height)

Mast makes noise | Rollers not rotating smoothly on their shafts

Lift cylinder packing damaged

B T P MR

(drift) i * Sliding (inside) surface of lift cylinder tube damaged
Whole mast shakes —— Mast-support bushing or metal worn
Mast is distorted —— Off-center loading or overload

- .rFingerbarbent
Fork tips differin | Forks bent

height i

L~ Un-even loading

https://www.forkliftpdfmanuals.com/

Clearance between lift rollers and side rollers incorrect

Readjust clearance.
Relubricate of replace.

Shim adjust.
0.1t0 0.5mm
(0.004t00.0201in.)

Readjust by adding shims.

Readjust.
Readjust.

Relubricate or replace.

Replace.
Replace.

Retighten or replace.

Replace mast assembly

Repair or replace.



Service Data

A: Standard value

MAST AND FORKS

B: Repair or service limit
Unit: mm (in.)

S —_— Truck Model 1 2ton 3ton
ltem _ cl 8 class class
. - - 381 (15) | 381 (15 | 508 (20)
Chains | Ghain extension mm (in.)/20 links
(Duplex) (in) B wwrisdy [ crsdy [ 475 2
= LS R L N RS TR NN SRR Y
M AL I R E LS
Rollers Main roller external diameter I Al cLin iinidnn R Ry
11 ! L LR L R
Sicr ole - external diameter sbalcoT | a2an | 20
Width of outer mast B |A] 610 (24) | 670 (26.4) | 670 (26.9)
Duplex mast | Width of inner mast B2 A | 516 (20.3) | 568 (22.4) | 568 (22.4)
Width of lift bracket C A | 408 (16.1) | 458 (18) | 458 (18)
Dimensions T
(Reference) Wilil of outer mast B A| 610(24) |670(26.4) | 670 (26.4)
) Width of middle mast B1 A [ 516 (20.3) | 568 (22.4) | 568 (22.4)
Triplex mast - -
Width of inner mast B2 A | 426 (16.8) | 468 (18.4) | 468 (18.4)
Width of lift bracket C A | 318 (12.5) | 358 (14.1) | 358 (14.1)
Clearance between main roller circumference :
and mast thrust surface F ot 10(004)orless
Masts Clearancebetween main roller sdesurfaceand VL o 1 1 s L
mast thrust surface G o
Clearance between insidemast and mast strip G2 ] A ] 0.1 t00.5(0.004t0 0.020)
Clearance between upper and lower roller
Clearances circumferenceand inner mast thrust surface F 10 (0.04)orless
Clearance between middleroller side . T TP
surfaceand inner mast thrust plate G ' T T
Lift brackets Clearance between lower roller side
surface and inner mast thrust surfaceG A 0.1100.5(0.004100.020)
Clearance between side roller circumferenceand Lo A AL e
inner mast surfaceG1 Cooom e
Finger bar bend A 50 (0.2)or less
T PO o N T N T 1Y D T psa )l -
Lz e e T H IERLE R P65001 P70001]
T o ._.'l‘; iy 3 R | il : .I._'=|'|_|'|_"|_-'__ TN B R
| Fork thickness . : L S m e e
B 2 I | AT 7.1 7%
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Simplex mast,
Duplex mast

Triplex mast

Mast width is slightly wide at the lower portion than at the upper portion.
Measure the clearance at the mast upper position.
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SERVICE DATA
Maintenance Schedule

Abbreviation-.... X: Check, C: Clean, D: Drain, L: Lubricate, R: Replace

SRR RS Ty
HE z . ==
Sl sa i 5ENE
Inspection point i ek 21z Dw ;:::"i: I Service data
= L EEEE L
$iIIfEERELG G
H vs e BT 0ok
5 PELLl 2T s
1ton:0.5t0 1.0 mm
(0.0197 t0 0.0394 in.)
Brake drum & shoe clearance Feeler gauge X 2. 3ton: 0.1 t00.35 mm
(0.004t00.014in.)
Brake hose, pipes & joints Visual X
Powershift T/M: 1.5 to 6.5 mm
Br;‘kff peda'l C'e‘;ra”ce between pedal | o\ X (0.0591 t0 0.2559 in.)
and floor when depressed Manual T/M: 7 mm (0.2756 in.)
Q
~ . . . 245 10 295 N (24.98 to 30.08 kgf)
Parking brake lever operating effort |Spring scale X [55.08 t0 66.32 Ibf]
Service brakefluid level Visual X
Brake r w. a'icln: pedal rod bl el L
(see Note 2)
Brake master cylinder hoses & R
rubber parts
Service brake fluid R 135 cc (8.238cu in.)
Brake wheel cylinder rubber parts R
Radiator fin (see Note 2) Visua c|C __
|'-|||||||_-: I Wil e | iy
.r--.:_uu-._ e gl e ol L :I'l.l'\-\.ll.ll i , | i ] ]
w L P IR T S LT bl Bl N ' LS
_E LT EEY B TR TR [} B R I b I I " :
" belt (fan & alternator) tension woa - | t.asolineengine: 11to 13 mm [
e lectnm: T Tty I ETIF R RRL RN R
A - . . H - : 1 |
ot sl dingl reserse Lk \ . ", Yyana s T
I . | !|| LN TR e NP - .
Sl LEaraion ~ il N [ | :
L —— e . i e . . -
LN S ERTRN il b 1 H | !
[EN EL R TR DR AT el o 40 Wispe, I I |
Battery electrolyte specific gravity Hydrometer X | X 1.28 or higher
(see Note 4)
'é’ Driving interlock system Operationlvisua | X
Electrical wires Visual/feel
Horn vpesresael | X
Meter pangl (instrument) lamps Lipe i visn, | X
(incl. parking brake and seat belt)
13-1
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SERWICE DATA

me& C

Bl a

-

-

=
L.

Abbreviation

X: Check, C: Clean, D: Drain, L: Lubricate, R: Replace

H T -
Inspection point How to check ::l ? ' | .7 : - Service data
AN UE D
AT S04 B
AorTif i rE o EeS E
AT PRE R R L
Mast interlock system |U| ersar vl vy b i |
Parking brake buzzer LIEET I N o ,. {
lStarter Viperaar canal S j X l
| Stop lamps [ape=mnor vrae:l 2 X r |
}Worklng&headlamps Lzl il C N | Lo l [
SSRN el S e — o -
;Cylinder head bolt & manifold nut Wrench | l |
]Englne (exhaust noise, V|brat|on) V1sua1/fee1 i :
Engine oil level Dip stick l X I ,
i vl Gasoli i 15:700
"1dling speed (for Carburetor and ) [ :G.asolme engine models:700 rpm|
diesd engine Tachometer Mo i el ong it models 1650 to
| gine) . 700 rpm
_Gasoline englne (hot)
_ ~ 0.38 mm (0.0150 in.)
Intake & exhaust valve clearance Feeler gauge o ooy Diesel-engine models (cold):
o | | : , 0.25 mm (0.0098in.)
lPosmve crankcase ventllatlon valves !
&h Airhilios v 2| .
OS] - .
Engine oil . ko
l 1 : | _—
Engineail filter ’ [ PR
lFrame assist grip L] wperon ™
| Loosen bolts & nuts | Wrench Ao
Overhead guard L‘__-.':I"--'.El_'-. 1 .".' o _ _
Seat adjustment Lapeiinvion wrensle X i
Seat belt [ aperitivn. sl D
| Tar in vaporizer (see Note 3) |Check & drain | * ium L
N M : . - -
P s [ i il v e BV, | L
Fuel level  Meter pane! 11 N I
ek poer L s el |\'.I 1 N |gi el : I . . b .
Irjection nozzle (for G, LP & G/L g ! '
. ) . ; R
Janl Az cweinhe clew o cemalie T I | )
Ul zoane el Dy -z i & ! ;
il ool e o el comesh | : \ :
Pame S ) . i
IH ||-."Ilr--'-.'-HJ.|"- : . '2.' '
.I. LA TER DT TS B R T R TR ' 14 , |2
172
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- o i e e e

Inspection point

Lage :

el i

[gnii

Fron end

| Fuel hose

Change gasoline fuel filter (for G &
G/L dual engine w/o ¢y v 1
(see Note 3)

|LPG fuel filter (see Note 3)

'Vaporizer rubber parts
r
"Control valve

‘ Hydraulic hose, pipes & joints
Hydraulic oil

i_HydrauI ico.m.ara
'Hydraulic tank strainer

Abbreviation.....

T

SERVICE DATA

Service data

Hydraulic hose (high-pressure hose) f

Hydraulic oil
|

1 Hydraullc tank return oil fllter

(for G & G/L dual engine w/o elec.
cont.)

dual engine w/o e ..l

|Spark plug gap
Clean distributor inS|de (for G &
G/L dua engine w/o elec. cont. )

|A|r cleaner el ement (see Note 2)
|A|r cleaner el ement (see Note 2)
[ Lift chains

lLlft cylinder mounting bolts
.Load backrest

Mast & forks

!Mast strip sliding surfaces

|T|It cylinder socket bolts.
Lift chains (see Note 2)
| Mast support (see Note 2)

Check dlstrlbutor point, cap & rotor .

Check |gn|t|0n timing (for G & G/L

!

https://www.forkliftpdfmanuals.com/

"1 ton: 28 liter (7.398 U.S. gal.)
|2 3ton 39I|ter (lOSOUSgaI)

How to check
. ;...- - -
¥ It
' ) 1 1 I . f
| N
I T 1 [ b I
o, . K
: . ' R T T
Oil pressure I : X
sl
= |
IVisuaI i |
| Visual N
i'\-l |.|| His .l| I . ) R b
IVlsual it
i . :
‘ W
. =,
—————— e — . .‘I R B ‘ B - ]
L | -
i . . | i i
| ; i
HEEY Yo
i o
e I
1 '
Paooy
_lPwggwee oy felwyl ol
: 1
H - . | —_— ——
| Visual v, L
R S S . S
II..I|'-.'.'|'.i-.-||"-i--.|:| s !
. pmpme ==y egme =
]'"'-.'-.' YT X . :
il.J|'4' T il M I :
. i =1 o
|':J|:-."::i-.||| C T T PR \ I |
!Visual TN :
]':'-.'-.' wi_ih ox )
l T !
. —l = -i .



SERVICE DATA

Abbreviation..... X: Check, C: Clean, D:
- - e+ e — ——— ,
i oS ' f
) ip - tin Db
i T A
Inspection point | Pk 2 DEowalz BT ofT 0 -
LoBERdpmr ii[eilg
R PR T -
: A -
- — — - £ R
[ I
t‘g - !Tilt socket pins(seeNote2) 1 '___l_ |_|_ -
| Lift chains | - P | ol ' ' ' S
[ Front axle |Dye-. weke sl | l l k!
Power steer cylinder (Operatlonlwsual L b
l Rear axle 1L':|['|"L|- vl l i A
£ | Steer gear box | Operationlvisual | I | N
Do - — —— - . r ]
I Steer wheel JOperatlonlscale 1 X ‘
8 b — . o
“|King pins (see Note 2) , i l o1
I | Tie rod pins (see Note 2) 1 | [ -1

Power steer cylinder hoses & .
. rubber parts

| | | Accelerator pedal

T

[Operatlon X .
; -Check clutch 1-ipning .. play & : "
i #fluids for manual T/M) i o
| .Check clutch pedal (for manual TIM) bt o
' Differentia oil lVis.JaI ol I
gt peal <1 il:-'.'.-.'.'-.l:l:'l Sl B aperinma R !
DM ear I'-:-.|||||" ,Operation i )
- ——— — . —— [} ] I : - -
I ] Moan VISUal A ! | |
I . Last chance filter (TIM control valve) ivls.JaI A .
— 1 L} 1 L}
% iTIM strainer Visud : g .
- SV R S
= |Lubricate clutch pedal shifter shaft ! i I
S B T
5 Lubricate TIM change levers I ]
. *'(for manual TIM) | :
iAdj ust inching pedal for powershift (Scale X
TIM - L |
Pt o s o azeer e ! . y
1 1
| |_rubber parts ) LD
| T I [T PR L R TT LT [ T LI "
rubber parts ! . o '
Differential oil ; It
[—— H ]

=

Drain, L

Service data

Play 15 to 30 mm (0.5906 to
WEAR:

DALY Y THA T HU

Cable play: 0.5t0 15 mm

1ton 4.2liters(1.1 U.S.gal.)
i2,3ton. 5 liters (1.3U.S.gal.)

https://www.forkliftpdfmanuals.com/

: Lubricate, R: Replace

(0.0197 t0 0.0591 in.)
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SERYISE DATA

Abbreviation..... X: Check, C: Clean, D: Drain, L: Lubricate, R: Replace

S
| Tk T
PR S
- T
. . ; . :'II'.-.:E'_l:-.-..__'._' .
Inspection point LT T S B a1 LI T Service data
: T - - S
H N N T Lk
|'::'=-‘Eh'f“’§’3.¥
bz - wggiands ¥
PR R R
ot iieieiey i
|E:;:’-‘.;_.‘E:ii:ni'
i | (ERSTRY T T |
It Albdinn -2 00- 175 wa 1
) ] LU LS FH L
! | 0 : ST RTINS ] il BT
: H e i . .. . .
P RN W, : :
e . - SR i | —— o
S Wl A e Coreme wae L h W - : 1
f ;ﬂ: - - . e —— e —— — i ' T P . [ —
! Fosemeh e [ ETI T R TTH | I : H A |
i . . R
T
cof thlioos el e Wil gl a |
B

Notel: *: Changein 1to 2 years
**. Changein 2 years
*#%: Change in 2 to 4 years
Note 2: In corrosive or abrasive environments, clean, lubricate and change more frequently.
Note 3: When fuel with poor quality is used, check, drain, clean and change more frequently.
Note 4: Not required if battery isfull maintenancefree battery.

Note 5: Apply soap suds to the piping joints to check for any gas leakage after replacing the L PG tank.

|
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SERVICE DATA

Tightening Torques for Standard Bolts and Nuts

! f With spring washer 101656 |
— T ﬁ - T rx. | .
N . | .-I_._L_.." *%-j,-j‘l""‘l"‘l"" L L
T |_I|"I_ ll-_! mn r I ] L:.'I 1 I'l 1 R I\.:-'_"I:'l. o B . "‘\-"II':” Latt- '|-|." ] -
N ||:—“q | i (RN L o " Sl LT i 1~ : | = H . '
T T T LT T S T S L P R I S T I R P
DEoL o ! Lir | O T | Cewno T
IR PR B TR TS S % S TR PO L L N L R SRR T
i wAr s nwe sqwen o s il oas T wma puza o gus ol
I i i I R LA B L r S T S FUITH [P MR P
! I 'r N ER Ty ' e 2z . "'”‘i P i ik s E__...Ir- R "
U T I T TR HAE R N [T I R T PO B A A T
O K S K TR Y PURPL T S [T B TS I T F S B RS TI - IRNL
| Moo s ' R L R S TR TR R RN I T B R e N
TR T T R T T IRy PEEEE Wn inTE Thia a8 1 e e
N R R L T N R R L S IR I TR e R D ).
Lo Lk _' T D R IES NEC L IR Lmed tanr TRES D nThw
| an _ | 4 -_.: | :" . ||||I'|_ '|'|"'i_-\' "_:Il- i |-|-| i".l -"-I-' ".l"- "-\' _|T--|-"| '\':'_-I- -I"'.l-_ |-.|_-:|:-T"“q-|_| N i
Wy 1A '| LE L nme P R [ TR e 3 el T J568 T
Metric | I I ' © With sprmg washer 101656
fine | Nomina | . ﬁ_\T — e e
thread g il | A '-!-I u:lg%:l-u'—u-u-l
mm in. mm in. N-m kgf~m Ibf-ft | N'm | kgfm | Ibfft | N'm | kgf'm | 1bf-ft

6 0.24

0.04

8.6

0.88

6.4

10.8

8.0

14.7

15

10.8

8 0.32

125

0.05

19.6

2.0

145

26.5

195

36.6

3.7

26.8

10 0.39

1.25

0.05

41.2

4.2

304

53.0

29.1

814

8.3

60.0

12 0.47

1.25

0.05

74.5

7.6

55.0

97.1

71.6

144.2

14.7

106.3

14 | 055

15

0.06

119.6

12.2

88.2

155.9

115.0

226.5

231

167.1

16 | 0.63

15

0.06

182.4

18.6

134.5

237.3

175.0

338.3

34.5

2495

18 0.71

15

0.06

263.8

26.9

194.6

343.2

253.2

487.4

49.7

359.5

20 | 0.79

15

0.06

365.8

37.3

269.8

475.6

485

350.8

674.7

68.8

497.6

22 | 087

15

0.06

486.4

49.6

358.8

632.5

64.5

466.5

897.3

91.5

661.8

24 0.95

15

0.06

643.3

65.6

474.5

836.5

85.3

617.0

1183.7

120.7

873.0

27 1.06

15

0.06

934.6

95.3

689.3

1216.0

123.9

894.2

1707.3

174.1

1259.3

1.18

15

0.06

1294.5

132.0

954.8

1682.8

171.6

1241.2

2367.3

2414

1746.0

1.30

15

0.06

1726.0

176.0

1273.0

2243.8

228.8

1654.9

3153.8

321.6

2326.1

T

S

a

S

a

S

T £ el

i1

i .""‘\."-.ll"l |

Remarks: 1. The tolerance on the torque is = 10%
2. Thetorques are for "dry" condition.

[
L

R |:=| i ~;i 1IR3 AT AhA

i

Ioial G

RN I

g

2,
Ty
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SERVICE DATA

With spring washer 101656

Nos|r2|ena| PItCh ﬁ:.?.\ m:_ I._ .I. Il:' . [l.':-':lhxh | .|-|._ .|-|-|:| :&I i ||I N |
-_l.-"_,.-'l Lty '\-:' I P PR, '\.‘ _.-._l, ......

mm in. mm in. N'm | kgfm | Ibfft | Nom | L;ow | Ibfft | Nom | kgfm | Ibfft

10 039 | 15 | 006 | 333 | 34 | 246 | 431 | 44 | 318 | 67.7 | 6.9 | 499

12 047 | 175 | 007 | 588 | 6.0 | 434 | 765 | 7.8 | 56.4 | 1157 | 118 | 853

14 0.55 2 008 | 964 | 98 | 709 | 1245 | 12.7 | 91.9 | 1824 | 186 | 1345
16 0.63 2 0.08 | 147.1 | 15.0 | 1085 | 191.2 | 195 | 141.0 | 274.6 | 28.0 | 202.5
18 071 | 25 | 0.10 | 203.0 | 20.7 | 149.7 | 264.8 | 27.0 | 195.3 | 3834 | 39.1 | 282.8
20 079 | 25 | 010 | 2864 | 29.2 | 211.2 | 371.7 | 37.9 | 274.1 | 536.4 | 54.7 | 395.6
22 | 087 | 25 | 010 | 3834 | 39.1 | 2828 |499.2 | 50.9 |368.2| 7259 | 74.0 | 535.2
24 0.95 3 0.12 | 492.3 | 50.2 | 363.1 | 640.4 | 65.3 | 472.3 | 9248 | 94.3 | 682.1
27 1.06 3 0.12 | 724.7 | 73.9 | 534.5|942.2 | 96.1 | 695.1 |1350.4| 137.7 | 996.0
30 118 | 35 | 014 | 969.9 | 98.9 | 715.3 |1259.2| 128.4 | 928.7 |1843.7| 188.0 |1359.8

AT LA MG N AR [ESS U RIVae e TR 22173 2Ens
R T S TR T P 75 1 S B T '|:.: .'*ml-- I OANTN AR a3 E 2R
B 1 B (Y F B 0 S A e (S - :T._"-l W -'-3:-'f|' h ﬁ""'
I XS I S T - A S “-- X3 AN .‘-f-*.i' el d -|=T." sriy "'~:~J I

Metric Wlth spring Washer 101656 i
coarse Nominal PltCh | [a T‘M '\.""" e f .-"ﬁ‘\.-HH '\.""""_ r’-\-\"\_|_ '
thread size : |,r ! ,_lL' . |E':| gl -l -

mm in. mm in. N'm kgt~m Ibf-ft | Nom | kgfm | Ibfft | N'm | kgf'm | Ibfft
10 10391 15 | 0.06 | 39.2_ 4_.0 __28.9 51.0 5.2 | 37.6 79.4_ 8.1 58.6I

R 10 S T B T T, P SR § I ST T S YT T N E ISR R SRR i
, T I N N (e R ER T
TR B T T P P T e
SR E R T TR TR O B VR T D TR EI BT AR
TTm A T Tra T ue T EEes T MR ME 4374 dde 3116 LEGA AL Ind o
T R ma e R amg e e e a3nisdli gE0 et 1
TR R I I K0 RN U DT M '<~:' T 1 RSEA NS sy
| Tar TR T Ty T wny 'r-:H- HOSINTEN CaTE AN ACn T
|‘ WlE aa '"u'l"u I A MDY Qalld || 2y s 2300 EmY
TEDOT 0 A il o I'-'-j.-L-II'I- | _'ll.a'..-;' A quE mE s s aan g
T e e T P T TR A e O NI At L 'J-"?Fi
I B B T P T R PP S LY TR RN R ||' LR *-:'-~' M EATiR
R T TR S R B E T RN (AR 'qu.:_ 0T Al R BAG el

Remarks: 1. Thetoleranceon the torqueis= 10%
2. Thetorquesare for "dry" condition.
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SERVICE DATA

Periodic Replacement Parts

The parts listed below are important for the safe operation of the truck, and are specially designated as the parts to be
replaced at specified periods. Each service shop is requested to adhere to the replacement schedule given here on all
trucks brought into its care:

' | Period 1
(- R
: Co . 1month 1 Every Every Every Every
i Periodic replacement parts Service - after  3months| 6 months| 1year | 2years
) X ~ delivery | (500 hrs) | (1000 hrs)} (2000 hrs)| (4000 hrs)
| 1 | *Rubber parts for brake master cylinder | Replace 1 0
L . , . : | R TR
| 2 | *Rubber parts for brake wheel cylinder | Replace . _ R o
I S L P rair Qs : Mol . i n
. _ Lo C e mew \ e ST P o
I Eraal b [ KT | : oL e
LI L B T O R DR T (R R T Ry VT ey Pphee | i
" - s Ton peescsr sigerrmg LR RERN : L
Ll ol o el . | i L |
A bl hees | Rl N . o _:.-:'
| 9 | Engine oil filter element | Replace | [+ 7 i every 3 months (500 hrs) l
}10 LPG fue fil Gen O |
u |ter e . ] frm———.as w -

. - ' ll-'_"\.I
- . | Replace | , i RS N WL
| 11| Hydraulic tank return filter | Replace ! vl . et
' . | Clean ,' ’ ' ’
12| Air clearance element e i e Do
. ’ Replace ! L i

Note: 1"1indicatesimportant safety-related parts.

LAk
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SERVISE DATA

Location of Periodic Replacement Parts

-1
]

H )

"

SEcan

|_'!_|_|
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SERVICE DATA

Lubrication Instructions

Lubrication Chart

—|an, 1"I|'II'l s an & orhs , —

Lift chains
I H Erares sde mofes, ]
Masksir e Tilt sockets
Prfler &atacas Transfer and
differential oil
Lo wersal s
I2r 3N ras )
. Mast supports

Rrana Maid oy
=T ey
“rArGm 55 00 Gl @"/’;’-‘j' ‘

| Hydraulic oil

L Engine oil

L

Tie rod pin
PG, Kingpins
- _ = gp
Evers 30 Fodms o wenkly o=
| e Evary ) baurm ar & erths I—" )
L} -_ i K
. '\"\-\_\_\_ o — i — _,_-"'-.

JR— E'.'L'r\_-.' 2A00 hew s 5r 1 yagr |— -

1 : Check and refill ATF

i=h : Change MPG:

¥ : Change GO
EO
BF
HO

: Torque converter oil

Multi-purpose grease

: Gear ol

: Engine ol

: Brake fruid
: Hydraulic oil

ICh P
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SERNICE DATA

Fuel and Lubricant Specifications

| Recommendation for ambient temperature °C (°F)
‘ Fuel or lubricant Specification 1-30 -20 -10 0 10 20 30

1 =1 . A N R LY LTI
I ucl Consult your local Cat lift truck dealer
Gasoline-engine |API service classification SJ ‘
Engine | model or above
’ Diesel-engine ]API service classification CF !
| model lor above |
Transfer and differentia oil IGL-4 or GL-5 E bz i r SAE 90 '
. j . . .
| Powershift transmission oil |Dexron 11 : Consult your local Cat lift truck dealer
Hydraulic oil Pl disl
. FMVSS - DOT 3 or DOT 4
Brake fluid (SAE J1703)
NLGI No.2 grade multi-purpose type
Wheel bearings | (lithium base),
Consistency: 271
NLGI No.! grade multi-purpose type
Grease (calciumbase),
Consistency: 320
Chassis or
NLGI No.1 grade multi-purpose type *
(lithium base),
Consistency: 315 |
_ ) 1 Ambient temperature, -39 -30 -25 -20 =l -1
Antifreeze solution AR (-382) | (-22) (-13) (-4) 15 1 h
(Long Lift Coolant) i ) -
ST TR (TP T U 55 50 45 40 35 A

e — —, dhcAuTION .
" Avoid mixing lubricants. In some cases, different brands of lubricants are not cmmpatikle with each !
other and deteriorate when mixed. It is best to stick with one and the same brand at successive

service intervals.

B
-

1ill
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SERVICE DATA

Refill Capacities

Unit: liter (U.S.gd.)

Tt - -l Truck Models

T, 1 ton class 2 ton class 3ton class

Items m-——

Fuel tank 53(14.0) 76 (20.1)
Engine [ubrication system ] ] o 6.8(1.8 8.7(23
li i 0.65 liter (0.7 Piwoel wnizim s 209 723
U.S. gal ) for reservetank] Liun -z e 2 e models 7.4 (2.0)

Engine ubrication system icsel-2neiae models 8.5(2.2) 10 (2.6)

including ail filter capacit

( 9 ® y) '::.I"'\.I.IIEI'II."-LI:'__'i"L' i | 3.8 (1'0)
Transmission oil 10 (2.6)
Differential gear oil 50 (1.3) 85(2.2)
Hydraulic tank 28 (7.4) 39 (10.3)

.I Brake fluid reservoir

135cc (8.2cuin.)

1512
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Weight of Major Components (Approximate)

SERVICE DATA

Unit: kg (Ib)

Truck Models ;

B - N TN TR PN L FEYLRF [T ' L ETL R
Y _
P PR bR | IR TRy (IR R T i T RIS
) ) ) Gasoline-engine model 140 (300)
Engine service weight - -
Diesel-engine model 180 (400) 260 (570)
Power train Gasoline-engine model 280 (620) 290 (640)
Engine, transmission (excl. — -
reduction gear au. differential) | ["w---wrzine model 350 (770) 395 (870)
] Overhead guard 60 (130)
B s R | 2w
l Outer mast 160 (350) 220 (485) ! 245 (540) \
! Inner mast 130 (290) 150 (330) j 165 (360) f
. L.ift bracket RN AT VAL : [EEMERTTI |
Duplex mast [3 m (118 in.)] (incl. backrest)
Forks (two) 80 (180) 130 (290) ] 165 (360) [
Lift cylinder and related PR
parts 55 ¢! W, RN RRHY 105 (230) I

https://lwww.forkliftpdfmanuals.com/



SERYICE DATA

Special $rrvice Tools

Special Service Tools

17

20

21

'O' Part number

91268 - 00100

91268 - 00200

91868 - 00100

91268 - 00701

91268 - 05100

[P G bRy B

[ e HERTTY]

L B PR LY I

ol TR LT

I'1n 4% L2
[

Wl plpn

SR TH T

91268 - 00500

e 177

Bl i

e LRI

L TR BN T T
A0
Tl

et

ourl

91468 - 00300
64309 - 12300

91268 - 05400

91268 - 05600

91268 - 05700

91268 - 05800

91268 - 05900

Part name

Wrench
Wrench
Wrench
Socket wrench
Bolt
Installer
Installer
Puller
Plate
Bolt
Puller
Installer
Piston tool
Ring puller
Gauge kit

Connector

Socket wrench

Socket wrench
Puller seat
Installer
Installer

Installer

Installer

Installer

Installer

Installer

Bevel pinion puller

Wheel hub puller

[ IEHITANTR

Removal and installation of pulley
(To be used with 91268 - 00200)

Removal and installation of pulley

Removal and installation of rear wheel nut and weight bolt
Removal of pump body
Installation of pump body oil seal

Installation and tightening of transmission output shaft oil
seal

Removal of bearing
(To be used with plate, bolt and puller)
(Commercially available, BANZAI)

Installation of ball bearing

Removal and installation of clutch return spring

Removal and installation of snap ring

Measurement of transmission hydraulic pressure

Measurement of hydraulic pressure
(To be used with 64309 - 17701 Gauge kit)

Removal and installation of front wheel hub nut
Removal and installation of front wheel hub nut
Removal of front wheel hub

Removal of front wheel hub

Removal of front wheel hub

Installation of front axle wheel bearing inner race
Installation of oil seal into carrier cover input flange
differential carrier

Installation of bevel pinion taper roller bearing into

Installation of bevel pinion taper roller bearing into carrier
cover

Installation of bevel pinion taper roller bearing !

Installation of drive gear ball bearing into carrier cover l

https://www.forkliftpdfmanuals.com/

- [N ST U] '

2

02

[}
LN

i

[l
LS

o

-
L.

i

1

_,
s

2

S

[}
-

L

3ton
class

i

oo

_.
'

i

.- —
e



-

1+

€

Part number

Part name

131268 01500
| 54300 - 40400

i 131268 - 01400

! 91468 - 00400

- | 91468 - 00500
|

- 31468 - 00100

; 91468 - 00200

91268 - 01200

64309 - 15411
64309 - 15412

64309 - 15413
91268 - 10600

91268 - 01800
* 91268 - 13400
| 91268 - 13600

91268 - 03300

91268 - 06200

91268 - 01600

: 1 09305 - 00680

I 09305 - 00750
I 09305 - 00880
i 64309 - 16300
| F4540 - 06300

[nstaller
Installer
Installer
[nstaller
[nstaller

[nstaller

" Installer

Installer

Spring remover

Spring retainer

Spring hook

Steering wheel
puller

Pitman arm puller

Socket
Rod cap
Plate

Connector

Installer

Hook wrench
Hook wrench
Hook wrench

Pipe
Connector

LN T

Installation of rear axle inner bearing inner race

Installation of rear axleinner bearing inner race
i Installation of rear axle outer bearing inner race
Installation of rear axle outer bearing outer race
' Press-fitting of rear axle pivot bushing
Installation of bell crank bearing and king pin bearing
! Removal of bell crank bearing and king pin bearing
Removal and installation of king pin bearing

(To be used with 91468 - 00100 and 91468 - 00200
Installers)

! Removal of return spring

Removal and installation of brake shoe

Installation of return spring (Tools No. 35,36 and 37 are
included in 64309 - 15400 Tool Set)

Removal of steering wheel

Removal of pitman arm
Removal and installation of power cylinder guide

Insertion of power cylinder guide

Assembly of steering gear control valve

Measurement of power steering relief pressure
(To be used with 64309 - 17701 Gauge kit)

Installation of tilt Cylinder tube busing

i Removal and installation of tilt cylinder guide bushing
Removal and installation of tilt cylinder guide bushing
Removal and installation of tilt cylinder guide bushing

" Measurement of control valve main relief pressure and
overload relief pressure

- (To be used with 64309 - 17701 Gauge kit)
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TECHNICAL PUBLICATIONS FEEDRACK

(Please Print)

Dedler Name: Submitted By:
Address: P.O. Box:
City: State:

Zip Code: Country:

Date:

Thefollowing discrepancy or omission has been discovered in:

[d Operation & Maintenance Manual 1 Option Bulletin
A Part Lt wlanneal Il Special Instructions
=1 Service Manual 1 Service DataManual
'1 Electronic Manual [ Other

Publication # Engine Model #

Truck model # Issue date #

Truck serial # Page #

(Please Print)
Fapbaration of discrepancy or omission:

(Please fax or mail completed formto):

Mitsubishi Caterpillar Forklift Americalnc.
Attn: Technica Publications
2121 W. Sam Houston Parkway N.
Houston, Texas 77043-2305
Fax: 713-365-1616

Mitsubishi Caterpillar Forklift EuropeB.V.
Attn: Service Engineering
P.O Box 30171
1303 AC, Almere, The Netherlands
Fax: 31-36-5494-695

Mitsubishi Caterpillar Forklift Ada Pte. Ltd.
RCB No. 199203169H
Attn: Service Engineering
No. 2 Tuas Avenue 20
Singapore 638818
Republic of Singapore
Fax: 65-6861-9277
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