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TRUCK MODELS COVERED
This Service Manual furnishes servicing
and maintenance information for the
following trucks:
Truck model Transmission Designation—Serial number Engine mounted
FG35 Powershift F29 -00011-up Mitsubishi 6G72 gasoline engine
FG40 Powershift F29 —50001-up Mitsubishi 6G72 gasoline engine
Manual
FD35 F19A—00011-up Mitsubishi S6E diesel engine
Powershift
Manual
FD40 F19A—50001-up Mitsubishi S6E diesel engine
Powershift ‘
Manual
FD45 F28 —00011-up Mitsubishi S6E2 diesel engine
Powershift
plens Powershift F28 -50001-up Mitsubishi SGE2 diesel engine




GENERAL INFORMATION

Truck model
FG35 FG40
[FD35] [FD40] FD45 FDsoC FD50
Item

Flow Type Variable (adjustable)

regulator Regulated flow rate,
g valve liter (U.S. gal)/min 100 (26.4) 115 (304)
i3]
2 | Lifn ID, mm (in.) 65701 (2.56 70004y 70*9-1(2.76 *0-00%)

lind
£ | YR Fsiroke, mm (in) 1500 (59.06)
«
% Tilt ID, mm (in.) 8001 (31570004 90*0-1 (3.54+0.004)
i

cylinders Stroke, mm (in.) 185 (7.28)

Hydraulic tank capacity, liter (U.S. gal) 58.5(154) ’ 69.3 (18.3)

Mast Roller type CL

o Outer 118x23 x 14

Mast dlmen510r_13 (4.65x091x 0.55) 130x25 % 16

(ﬂgnge IDX.thICkxweb 118 x 25 x 14 (5.12x 098 x 0.63)

thick), mm (in.) Inner | 4 65 x 0.98 x 0.55)
2 | Mai Bearing #6309 ball bearing #6310 ball bearing
= ain
) . . - 118 x 40 130 x40
5 rollers Diam x width, mm (in.) (4.65 x 1.57) (5.12 x 1.57)
; Side Bearing Lubricated type needle roller bearing
)
= | rollers Diam x width, mm (in.) 52 %36 (2.05 x 1.42)

Lift chaines BL834 BL1023

1070 x 150 x 50 1070x150x55 1220 x 150 x 60

Fork (length x width x thick), mm (in.) (42x59x2.0) (42x5.9x2.2) (48x59x%2.4)
Fork spread (outer width), mm (in.) 3((1)(2) ig 411%?0 3(01% ttc:) 1'559(;0
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(3) The belt will be automatically
tightened. Tighten the pulley bolt.

(4) Install the radiator cover.

3. Trucks having an access hole on left
rear side

(1) Remove the cover from the access
hole.

(2) Using ratchet wrench C through the
access hole, loosen the tension puliey
bolt 3 to 4 turns.

(3) The belt will be properly tightened by
the tension spring. Tighten the
tension pulley bolt.

The following trucks have the access
hole:

COOLING SYSTEM

203767

Truck model Serial number Remarks
FG35 F29 -00011-up | Ipitial serial
FG40 F29 -50001-up | numbers-up
FD35 F19A-00364-up
FD40 F19A-50356-up
FD45 F28-00071-up
FD50C

F28-50115-up
FDS50
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Anti-restart starter switech for diesel models (24 volts)

ELECTRICAL SYSTEM

e v
203562
Connection chart
Terminal G1, G2 B1, B2 M S
Device Time delay relay, Fuse box, Battery, Fuse box, Fuel cut Starter neutral
Key position Heater plugs Alternator solenoid switch
HEAT O O
OFF O
ON (run) O O
START O O O
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SCHEMATIC (GASOLINE MODELS) Alternator ‘ | ELECTRICAL SYSTEM

not charging
warning lamp  Battery electrolyte
level warning lamp

Radliatog I YVorking ETgine
nt am)| oi .
Svoaornamg E‘ﬁﬁp mdlgator v.,laﬁ,ri?]sg Brake fluid level  Air cleaner warning
{option) (option) lamp walrmng liﬁﬂ__, lamp (option)
\ T [ ] [___ Check butto
Automatic 2speed | Console I | i / nl;—A Lighting switch Starter switch
transmission box \ Hour meter x J F 3 ) J* l* '/* l’ PHT connection _-_i
controller . Srato a~]GiBlealm|s i R mbination lam
afl-.Q =GR —@_ - D) Fuel-cut solenoid o (1‘?\'};:‘) p
R ERRRRRE xJapaag > — ] orr | O Distributor .
AEERERE RN RE I@PI'@'I[@]' oN 0 Spark plug
. D A S O I Y T Yy YY YY ¥ ¥ Yy YY) i %" START O1O+O10
teriekalrolorp] J—‘__, | — S Tumn | tj’ v — = ‘?&3 Tail/stop lamp
w3t ety st ;l | -l- signal L {—]Spare Y 12V 23/8W
;'m';'gxlnl |9 N I relay aYY ‘

i e bt Panel § \ e e GR Turn signal
== —— = lamp . Neutral 12V 23W
AR |1 7o o \ swntch Fuel pump
, : i : i : /] &3 &L 1Backlilpvl\?mp

1 %
I!I| I: ¥ TEMP FUEL NIFfI]n ] e

@Ié: @l @: - T R D) Ignition coil =
121 1 |© on i
::@ :@ ! Y 1 +—+ o r ] Backup buzzer
RERERE 1 l I ] {option)
NN [ o Ldorr (12V)

i : b H i =
i1 7 T
H:u I L (2] | L a8 I 15T SPEED/ o Working lam
O
: [ LC::—_—':'::-——_:—: ! ;3]0 21 |20] Green l ?e})ezgr Battery cable L =—-- (og';,,;: amp
B e e A > j l- 149 |White w‘;g: 25| Iswitch (12v)
—————————— RN ol o} e ec] ] o) 3 ] o] _l > |
e aeit Ll — al i 5
e ——— RN { TTTTTTTTIT] 3|q 7 Starter Ground strap
Front combination L_::.:,:.:r_.—ﬂl |3 4 s|6|7li I?[IOIII[IZlISIIAL] AL l/5|/5|/7llgl,9|;;|)_,|;)|;slgt;‘jél 3 H.Tﬁw ~ 0B )
lamp (12V) oon! l; : : : : _:V:‘VL N2 \_.ﬁ. 1 L] . )44 Flw 308
‘l i E e ————————r —— ———— d—— 4 0.5G
pigrle————m———— - -H- J ot R Y A O ., |'®“'&15‘—[% Qﬁ
[« | -
H?\c/i)lamp ;i‘;'*::HZL L :._ i k- Bt i B - o Harness {B) 0 I B ot Bl B o o
- ootk " | ~G)-BY
LL:_: ____________ 1 Q) Q) () =
Ty T T T T T T 1 G ®| |& @ G0
[ j [ S i 9, @<
e __ - ~ YW — @<L
) e i VT &)L
1y 1! [ (19} T = @)RL
(1ol I Q@ — ~ E)&n
Harness (D} G RL : : : T GE & Rear combination famp
N 3 l T & @&Y (12V)
|
p Horn Y : Z
(12V) | |ﬂs) @ 9) Q|® ®
' i g Backup lamp
S :@ I |06 o 15V 10W
[ N\ f .
R ™ 4 &)oL Turn signal
RW 11 ‘8 12V 23
@) 1 ‘i®&rk\ea
~7 11 &) Tail/stop lam
3R (IR &) ail/stop lamp
O b © 12V 23/8W
: ! : : ! (P Engine thermo unit
: : : : . Y§ Smm_l __ I(_icepse)plate lamp
— tr o1t =" = . option
3 b ! (13V)
n H
I |
\ _—
Harness (D) DI id | Loy 1 L
\ @S el L, ! iy
: : 1 L >§ Lighting switch connection Neutral switch i i ission models)
Hageme | I . . ® El ot | o Jore [ 1 [ 2 [0 | [ T oo [ [Foge [
oz 5 Secured with 8 [|AV12S ¢ HL o °
45W QD—-iE}- i [ L__, valve cover bolt 2 ) ;% 3H IC regulator 8 719 § el & o
i M6 x1.0 ~ [OERG) Ir T AV + é &l o0— >
Front combination b s d.«) p  |AVIZS b + O—0  connected
lamp (12V) = % 'Y 8
@:_E§: Solenoid = | et W AV p
P 4 e N AV 125
Travel speed sensor h 1 J
Brake fluid level
‘s:tlrluis:ée(rr;qaster Dust indicator 2 Black | Red | Green | Yellow | Blue | White | Brown
H = Stop lamp switch f:‘fve;‘r(\:grga" Oil_g]'qessure Fuel tank Coolant level 8B |R| G Y L] W 8r
Working lam Torque converter i SWi unit © sensor R , _
(optio ? “2\3) q:I)_._._I oil thermo unit (option) ?;\‘;VEGZ%SA (reservoir tank) {4) Wire color codes are in accordance with JIS.
(option) (3) —— -- — indicates circuits for optional parts.
{2) —— ~ — indicates circuits for automatic
2-speed transmission controller.
Remarks: (1) Unless otherwise indicated, wire size is 1.25 mm? (0.02in2).
203784
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POWER TRAIN

Start by:
(1) drain coolant from the radiator.

(2) disconnect the ground cable from the
battery.

(3) drain oil from the cluteh housing by
removing the drain plug (manual
transmission model equipped with wet
type cluteh).

Suggestions for removal

(1) For the removal of the following
parts, refer to "Removal of engine
and power train as an assembled
unit."

(a) Harnesses

(b) Cluteh reserve tank (manual
transmission models)

(e¢) Universal joint

(2) Engine removal

(a) Place a wood block beneath the
transmission case. This step is
necessary because the transmission
rear supports (legs) are removed.

=
.7

202827

(b) Carefully lift the engine off the
frame, taking care not to hit the
engine against any other part.

203785
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CLUTCHES (FD35/FD40/FD45)

Disassembly

203788

Disassembly sequence

1 Cluteh cover 5 Pressure plate assembly

2 Pin 6 Cluteh disc assembly

3 Input shaft, stopper ring 7 Spring

4 Bolts, washers (special tool) 8 Shifter and release bearing

It is not necessary to dismount the
power train from the truck for
replacement of the pressure plate,
cluteh disc and shifter of the dry
type cluteh.
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CLUTCHES (FD35/FD40/FD45)

PRESSURE PLATE ASSEMBLY

Disassembly

202854
Disassembly sequence
1 Loek plate 6 Return spring
2 Washer 7 Split pin, washer, pin
2 Support nut 8 Release lever
4 Cluteh cover {lever support assembly, pin]
5 Pressure spring 9 Pressure plate
Suggestions for disassembly
(1) Make a mark across the clutch cover
and pressure plate in advance.
200055
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CLUTCHES (FD35/FD40/FD45)

Bleeding cluteh hydraulie system

Use two men - one at the clutech pedal
and the other at the master cylinder
reservoir - to bleed the hydraulic system
of the -cluteh. Keep the engine idling
during bleeding operation.

(1) Fill the reservoir with fluid (Fuso
Brake Fluid). Always keep the
reservoir more than half full of the

fluid during bleeding operation. N
S
(2) Remove the bleeder cap. Connect a
transparent vinyl tube (whose inside { Bleeder screw

diameter is 6 mm (0.24 in.)) to the
bleeder screw with the other end of
the tube put in a glass jar filled
with the fluid. (Make sure the end Al
pf the tube is below the fluid level Cluteh A _ S}ll‘;itncéle;elease
in the jar.) pedal -

Clutch

(3) Have someone get into the truck and b
ooster

pump the clutech pedal full stroke

several times, allowing it to return Clutch master _

slowly, then keep the pedal cylinder f—Fluid
depressed. Loosen the bleeder serew & j (brake
(whose size is 10 mm (0.39 in.)) to G Reservoir ‘; fluid)
allow the fluid to flow into the jar. i Y

0, P

Y

(4) Tighten the bleeder screw and release

the pedal slowly. 203794

(5) Repeat Steps (3) and (4) above until
the fluid flows from the vinyl tube
into the jar in a solid stream that is
free of air bubbles.

(6) Replace the bleeder cap and fill the

reservoir with the fluid up to the
specified level.
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Countershaft (3rd Shaft)

MANUAL TRANSMISSION (FD35/FD40/FDA45)

202868

Disassembly sequence

Cover [bolts, washers]

Snap ring

Ball bearing

Countergear, roller bearing

(inner), snap ring

5 Sleeve, needle roller bearing,
forward gear

6 Spacer, ring

The outer race of roller bearing 13
will be left in the transmission case.

= o b

10
11
12
13

Sleeve

Hub

Spring, key

Ring

Reverse gear, needle roller bearing

Shaft
Roller bearing (outer)
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POWERSHIFT TRANSMISSIONS

1-SPEED TRANSMISSION (FG35/FG40, ¥D35/FD40/FD45) ... .. ... . .. 111
DESCRIPTION . 111
Torque converter assembly (FD35/FD40/FD45) . ..o oo 111
Torque converter assembly (FG35/FG40) ... ..., 112
Transmission (FG35/FG40, FD35/FD40/FD45) . ... 113
Control SYStem ... 114
Controlvalve ... .. P 114
Hydraulic system schematic ... ... ... .. .. . 115
REMOVAL AND INSTALLATION ... ... . 116
TORQUE CONVERTER .. . 117
Disassembly .. ... 117
Inspection and repair .. ... ... 118
Reassembly ... 121
TRANSMISSION 122
Disassembly ... 122
Inspection and repair .. ... ... 128
Reassembly ... 133
CONTROL VALVE s 140
Disassembly ... .. 140
Inspection and repair ... ... .. 141
Reassembly ... 142
ADJUSTMENT 143
Oil pressure Measurement .. ..... ...ttt 143
Clutch valve test .. ... .. 144
Stall speed measurement .. ... .. 144
10-m (33-ft) starting acceleration test . ... .. ..o 145

Inching pedal adjustment ... ... ... 146



POWERSHI!FT TRANSMISSIONS

Turbine runner
(1) Check the blades for eracks.

(2) Check the fit of turbine boss in the
runner.

(3) Check the turbine boss splines for
wear or other defects.

Pilot boss

Check the portion in contact with the
pilot bearing for wear or other defects.

Unit: mm (in.) 1

FG35/FG40 9 Y

FD35/FD40/FD45

20 -0.007 |
Diameter of portion in A -0.020 ]

contact with pilot 0.78 ~0-00028
bearing 1 ( ~0.00079 )

B| 19.95(0.7854)

200411

Flexible plate

(1) After installing flexible plate, measure
the face runout of the plate with a
dial gauge. Replace the plate if the
runout exceeds the service limit.

Unit: mm (in.)

FG35/FG40
FD35/FD40/FD45

0.2 (0.008)
0.5 (0.020)

Face runout of flexible plate
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POWERSHIFT TRANSMISSIONS

Pump boss . Unit: mm (in.)
FG35/FG40
FD35/FD40/FD45 ;/ /’
70 9 \
Diameter of portion in A ‘8-046
contact with oil seal 2.76 )
and bushing 1 ( ~0-00181 Y 2
B| 69.90(2.7520) S <
70.06 t070.10 SR =
o A| (27583 to \7AN77
Inside diameter of boss 2.7598) | o
bushing 2 ’
B| 70.3(2.768) 2 1
202898
Stator shaft
(1) Check to make sure that bearings fit
tight to the shaft.
(2) Check the splines for wear or dam-
age.
(3) Check the oil passages for clogging.
Clutech pistons
(1) Shake each piston, making sure that
the balls move freely in the piston. ‘ \
NOTE 21C
Do not overhaul the pistons unless } \
they are defective. , [ ] N

(2) Check the seal rings and their grooves f
for wear or damage. /

Seal ring 202899

Friction plates and mating plates

(1) Check for sign of seizure, uneven
contact, warpage or excessive wear.

(2) Cheek the splines for wear or dam-
age.

Cluteh drums

(1) Check the mating plate sliding
surfaces for wear or damage.

(2) Cheek the clutech piston sliding
surfaces for wear or damage.
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Pump body assembly

POWERSHIFT TRANSMISSIONS

, 5
1x
j 3 2 %
- WY
WLy i
——————————————— s % / A / ,
eSS
il N7} 6 j i
!’."\'_ A -
NI
I \\ /;;/
| — =
=
7 L _ =
\ 4
3
__w,
L.
202911 202912
Reassembly sequence
6 — 5 — 3 — 4 — 2% > 1%

Suggestions for reassembly

(1) Install the pump body to the
transmission case in assembled state.

(2) Put engine oil on the internal gear
and drive gear 2 when installing them
to pump body 1.

(3) Put LG2 grease on the oil seal and
bushing of pump body 1.

(4) Upon reassembling, measure each gear
backlash with a dial gauge.

Unit: mm (in.)

Backlash of countergear 0.14t00.27
with output gear (0.0055 t0 0.0106)
Backlash of other gears © OO()ég Eg 8’3?02)

Control valve and strainer

To reassemble, follow the reverse of
disassembly sequence. Replace the
gaskets.
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AUTOMATIC 2-SPEED TRANSMISSION (FD50C/FD50)
*Optional for FG35/FG40 and FD35/FD40/FD45

POWERSHIFT TRANSMISSIONS

DESCRIPTION
Transmission
<] c
a o
- f
/
6
- _R2-R1
d H_ T T : i 3
_,/ L
R— (
4 !
a  —
7
( e
g F2oF 1
d
k
{
N, 2
Q) "
N/ i
5 ) / f
: ‘ 10 ¥ 203802
Power flow
]
2nd shaft c Range Path
1st shaft Forward st h fijk
& Forward 2nd g di j k
A0 A
Reverse 1st ebcfijk
Reverse 2nd e badijk
202918

(=2 I LI AR

Flexible plate ‘
Torque converter assembly
Pump body assembly
Control valve

Solenoid valve
Countershaft (2nd shaft)

7 Input shaft (1st shaft)

8 Countershaft (3rd shaft)
9 Output shaft (4th shaft)

10 Magnet strainer
11 Pulse generator
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Suggestions for disassembly
(1) Removing input shaft ball bearing

Use the special tools to remove ball
bearing 3 from the input shaft.

Special tools needed:

Puller A 91268-13810
Plate B 91268-13820

(2) Disassembling input shaft

Using the special tool or an arbor press,
compress eclutch spring 14, and remove
snap ring 13.

Special tool needed:
Piston tool 91868-00200

(3) Cluteh piston

Shake each piston 15, making sure that
the balls move freely in the piston.

POWERSHIFT TRANSMISSIONS

202926

202927

159



(3) Put LG2 grease on the oil seals fitted
to the transmission case.

(4) Upon reassembling, measure each gear
backlash with a dial gauge.

Unit: mm (in.)

Backlash of forward 1st speed
gear with forward 2nd speed © OOO.ég Eg 8'(2)(3)91)
gear ’ )

Backlash of forward gear 0.14t0 0.24
with reverse gear (0.0055 to 0.0094)
Backlash of countergear 0.14t0 0.25
with output gear (0.0055 to 0.0098)

Torque converter

POWERSHIFT TRANSMISSIONS

Stator shaft

h Turbine shaft

Torque converter assembly

Pump boss

202939

Reassembly

Install the torque converter assembly to
the transmission.
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FRONT AXLE AND REDUCTION DIFFERENTIAL

(b) Method using hydraulic system

Tilt the mast all the way backward,
place wood blocks under the mast, - <~

and tilt it forward.
WARNING
After raising the front end of the
truck in any method, securely support .

the truck by placing wood blocks
under the frame to prevent an
accident. 200227

%

Suggestion for removal

Outer
. 1
In case of the dual tire, unscrew the wheel nut
outer wheel nuts and inner wheel nuts in
that order. Inner ]
wheel nut =
202820
Installation
. . Tightening sequence
To install, follow the reverse of removing
procedure, and observe the following
precautions:
(1) Tighten the wheel nuts to. the
specified torque in the sequence
shown to prevent the wheels from
wobbling.
Tightening torque for wheel ?21917 ]fégffg)
nuts [403 N-m] 200229

The tightening torques for single-tire and dual-tire
wheel nuts are the same.

Loosen outer  Tighten inner  Tighten outer

wheel nut. wheel nut. wheel nut.
(2) When retightening the wheel nuts of Dual tire tightening sequence
dual tires, be ecareful not to forget
tightening the inner wheel nuts.
200230
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Adjustment
Preload of differential case side bearing

Tie a wire on the differential case, and
hook a spring balancer to the wire.
Tighten the side bearing nuts while
reading the balancer until the specified
preload is obtained.

Before measuring the preload, tap the
back of reduction gear with a
copper-faced hammer while rotating
the gear by hand for running-in.

FRONT AXLE AND REDUCTION DIFFERENTIAL

202788

25 to 35 kgf-cm
(2 to 3 Ibf-ft)
[2.5 to 3.4 N-m]
2.3 t0 3.3 kgf

(5 to 7 Ibf)
[23 to 32 N]
As force applied to
differential case
rim [¢213 mm
(8.4 in.)] in tan-
gential direction

Preload for differential case
side bearing

Face runout of reduction gear

Using a dial gauge, measure the face
runout of the gear at the maximum radius
position in back of the gear while
rotating the gear. If the runout exceeds
the limit, check the reduction gear bolts
for tightness, retightening them if
necessary. Also, check the tapered roller
bearings for condition, replacing them if
necessary. Replace the reduction gear and
pinion as a set if retightening of the
bolts or replacement of the bearings is
not effective.

Unit: mm (in.)

A 0.15 (0.0059),
Face runout of reduc- maximum

tion gear
B 0.20 (0.0079)

200249
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REAR AXLE

REAR AXLE ASSEMBLY

Disassembly

202794

Disassembly sequence

1 Hub cap [nut, lock washer]

2 Rear axle hub [bearing, retainer,
oil seall

3 Kingpin [stopper bolt]

4 Knuckle [needle roller bearing,
thrust bearing, washer]

5 Bellerank pin [spring pin]

Do not remove the needle roller
bearing from the knuckle or the
bellerank unless it is defective.

Bellerank [needle roller bearing,
washer]

Tie rod assembly

[tie rod ends, lock nuts]
Stopper bolt

Rear axle
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Brake System

BRAKE SYSTEM

DESCRIPTION

202801

1 Parking brake lever
2 Wheel brake

3 Brake pedal

4 Wheel cylinder

Parking brake lever

200269

5 Brake booster

6 Brake fluid reservoir

7 Master cylinder

8 Alternator and vacuum pump

Brake pedal

202802
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BRAKE SYSTEM

WHEEL BRAKES

Disassembly

FG35/FG40
FD35/FD40/FD45

202808

Disassembly sequence

1 Return springs 8 Hold-down spring [cup, pin]

2 Fitting cable [sheave] 9 Shoe and lining (secondary)

3 Shoe guide plate 10 Shoe and lining (primary)

4 Strap [anti-rattle spring] 11 Parking brake lever [retainer, washer]

5 Adjusting lever [adjusting spring] 12 Wheel cylinder

6 Return spring 13 Parking brake cable

7 Adjusting screw 14 Backing plate

Use the repair kit for periodic
replacement of part 2.
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Precautions for bleeding operation

(1)

(2)

(3)
(4)

(5)

(6)

(0

(8)

Maintain proper fluid level in the
reservoir.

Be careful not to spill the fluid on
the painted surface.

Avoid mixing different types of fluids.

Connect the vinyl tube to the bleeder
serew in such a manner as to prevent
fluid leaks.

Be sure to allow the pedal to return
slowly when pumping it to prevent
air from being sucked into the system
on the pedal return strokes.

Do not release the pedal before
tightening the bleeder screw.

When the bleeding operation is
completed, make sure the fluid level
in the reservoir is correct. Add
fluid if necessary.

Do not attempt to reuse the fluid in
the glass jar. It is likely to be
contaminated or dirty.

Brake Pedal

(1)

Installing pedal and rod

Screw the pushrod into the eclevis on the
pedal side.

BRAKE SYSTEM

202814
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STEERING SYSTEM

STEERING GEAR

Disassembly

200293

Disassembly sequence

[N

O OV

Pitman arm [nut, spring washer]
Cap nut [gasket, nut]

Side cover [O-ring, shims,
adjusting screw]

Sector shaft

End cover [O-ring]

Lock nut, ring plate, needle
roller bearing

Valve assembly

[ring plate, valve spool, reaction
piston spring, pipe seat, valve housing]

Start by:

measure the starting torque of the worm
with a torque wreneh or spring balancer.

8 Ring plate, needle roller bearing
9 Column assembly

[O-ring, needle roller bearing,
oil seal, bushing]

10 Ball-and-screw assembly
11 Gear box [snap ring, oil seal]
12 Needle roller bearing, O-ring
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(b) Put a socket and handle, hitching it
to the notches provided in the
guide, and turn the guide
counterclockwise to loosen it.

Inspection and Repair (after disassembly)
(1) Cylinder tube

Check for wear, scuffing, seratching or
rusting on its bore surface.

(2) Piston rod
Check for dents, scoring or wear. Also

check for deflection.
Unit: mm (in.)

Deflection of piston rod 1 (0.04), maximum

(3) Seals

Replace the dust seals, packing, O-ring
and piston seal after disassembly, or

every 1 year.

Reassembly

To reassemble, follow the reverse of
disassembling - sequence, and observe the
following precautions:

(1) Installing piston to piston rod
Place the piston on the piston rod and

secure it by tightening the self-lock nut
to the specified torque.

Tightening torque for (1421(5) }St;gffftm)
self-lock nut [196 N-m]

STEERING SYSTEM

Socket

/,

200317

200319
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HYDRAULIC SYSTEM

REMOVAL AND INSTALLATION

Gear Pump

203833
Removal sequence
1 Universal joint 4 Suction hose [elbow, O-ring]
2 Drive pulley [lock nut, boss] 5 Gear pump
3 Main hose [connector, O-ring]
Start by:
(1) remove the counterweight.
(2) loosen the fan belt.
(3) using the special tool, unscrew lock
nut 2 of the drive pulley.
Special tools needed:
Wrench 91268-00100
Wrench  91868-00100
N
Counter. 42 to 50 kgf-m
The drive pulley lock nut has left- weight bolts (304 t0 362 Ibf-ft)
hand threads. [412 10490 N-m]
Tightening | Pump outlet , 1;;/ i(bgff frtn
. torque connector ( )
To install, follow the reverse of removal [167 N-m]
sequence. Tighten the counterweight 12 kgf-m
mounting bolts, pump outlet connector and Main hose (87 Ibf-ft)
main hose to the specified torques. [118 N-m]
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HYDRAULIC SYSTEM

CONTROL VALVE

Disassembly

e e e o et e e o

control valve

202999

IEnd cover for 5-spool

————

)
i
|
|
|
|
|
!
|
|
|
|
|

Disassembly sequence

00 10 U v W N =

ot
MO = O o

Main relief valve

Flow divider relief valve
Bolt, nut, end cover

Load check valve, spring, O-ring
Plug

Spring

Orifice plug

Spool

Housing (inlet)

Bolt, cap

Cap screw, spring seat, spring
Plate, wiper, O-ring

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

Lift valve spool

Bolt, cap

Cap screw, spring seat, spring
Plate, wiper, O-ring

Tilt valve spool

Poppet (tilt lock valve), spring
Bolt, cap

Plug, O-ring

Cap screw, spring seat, spring
Plate, wiper, O-ring

Plate, wiper, O-ring
Attachment valve spool
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HYDRAULIC SYSTEM

FLOW REGULATOR VALVE

Disassembly

Do, oy,
U®

%%%

4
5
200354
Disassembly sequence
1 Set bolt 4 Spring
2 Sleeve [O-ring] 5 Spring guide [O-ring]
3 Piston [spring pin, washer, 6 Valve body

spring, valve]

Inspection
(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.

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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HYDRAULIC SYSTEM

(2) Remove the stopper bolt at the top of
lift cylinder whieh stopped first.
Retract the piston rod by operating
the lift control lever and insert shims
at the top of piston rod end.

(3) Extend the piston rod, and tighten the
eylinder stopper bolt. Remove the
blocks from under the inner mast.

(4) Raise the inner mast again to make
sure there is no time lag in stopping
between the piston rods, right and
left.

200365

(5) Slowly lower the inner mast all the
way to make sure that the piston
rods move smoothly.

TESTING

(1) Drop test

(a) Pick up a load equal to the rated
capacity, tilt the mast to a vertical
position, Ilift the fork 1 to 1.5
meters (3.3 to 4.9 ft), and stop the

engine. F

(b) Secribe a reference line on the mast, JJ
and measure the amount of drop
(retraction of the piston rods) for : ~
15 minutes.

Unit: mm (in.) /é

Amount of drop (retraction J
of piston rods) with rated load >0 (2), ) 1

for 15 minutes maximum 200996

(2) Forward tilt test

(a) Pick up a load equal to the rated
capacity, tilt the mast to a vertical
position, lift the fork about 50 em
(20 in.), and stop the engine.

(b) Measure the extension of tilt
eylinder piston rods for 15 minutes.

Unit: mm (in.)

Amount of forward tilt (exten-
sion of piston rods) with rated
load for 15 minutes

30(1.2),
maximum

202977
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(e) Slide the inner mast to the lower
side, and remove the main rollers
for outer and inner masts and the
mast strips.

(d) After removing the main rollers,
withdraw the inner mast from the
outer mast by dodging the main
roller shafts alternately.

inspection and Repair
(1) Mast

(a) Check each roller for seizure, wear
or cracks.

(b) Check each roller for flat spots on
rolling surface.

(c) Check the mast member and the
welds of crossmembers, pins and
supports for cracks.

(d) Check the mast support bushings for
wear or other defects.

(2) Lift bracket

(a) Check the main and side rollers for
seizure, wear or cracks.

(b) Check the welds for cracks.

(¢) Check the finger bar for distortion.

Unit: mm (in.)

Distortion of finger bar | A | 5 (0.20), maximum

(3) Chains, chain wheels and chain wheel
Supports

(a) Measure the length of each chain to
make sure that two chains are equal
in length. ‘Also check the chains for
wear, breakage, link binding or
twist.

(b) Check the echain anchor bolts for
cracks or damaged threads.

MASTS AND FORKS

ﬁj{jéw
202953

200375

202954

Unit: mm (in.)

FG35/FG40

FD35/FD40 | FP45/FDSOC/FDS0
Length of 508 (20.0) 635 (25.0)
lift chain
(20 links) 523 (20.6) 654 (25.7)

299



(v) Now, the main rollers can be

(e)

()

(g)

(h)

(4)
(a)

(b)

(c)

(@

it

removed from the inner and outer
masts. Before removing the rollers,
remove the mast strips and shims.

If the longitudinal clearance of upper
main rollers exceeds the assembly
standard, increase the thickness of
mast strip shims.

If the longitudinal clearance of lower
main rollers exceeds the assembly
standard, replace the rollers with
oversize rollers.

If the lateral clearance exceeds the
assembly standard, remove the main
roller, increase the thickness of
shims a and decrease the same
thickness of shims b, then install
the main roller.

After adjusting the lift bracket and
inner mast, slowly raise and lower
the mast and lift bracket to make
sure they move smoothly.

Mast tilt angle adjustment

Adjust the tire pressure correctly,
and keep the truck level.

Tilt the mast all the way backward,
and stop the engine.

Measure the backward tilt angle of
the mast at both sides.

To adjust the tilt angle, loosen the
lock nut of tilt eylinder rod, and
turn the rod so that there is no
difference in stroke between the
cylinders, right and left.

is not necessary to adjust the

forward tilt angle if the backward
tilt angle is properly adjusted.

MASTS AND FORKS

Shims_ﬁfq l//O\

]

200392

W]H

200390

3 ANANNNNN

200362
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TROUBLESHOOTING

Complaint Possible cause Remedy
Will vibrate a) Facings glazed or hardened Replace disc.

b) Facings dirty with oil or grease Wipe with cloth soaked
with suitable cleaning
solvent or alcohol.

c) Torsion springs damaged Replace disc.

d) Facings not contacting uniformly or disc wobbles Replace disc.

e) Disc rivets loose Replace.

f) Pressure plate or flywheel warped Repair or replace.

Will chatter a) Facings dirty with oil or grease Wipe with cloth soaked

b) Facings worn or rivets loose

¢) Rivets exposed

with suitable cleaning
solvent or alcohol.

Replace disc.
Replace disc.

d) Torsion springs damaged Replace disc.
e) Release levers abnormally worn Replace.
Oil leaks a) Engine oil leaking into clutch housing (dry-type
clutch), or hydraulic oil and engine oil mixed
(wet-type clutch) because
* Engine rear seal damaged Replace.
¢ Seal case gasket damaged Replace.
b) Oil leaking past joint between engine cylinder block Replace gasket.
and rear plate
Pedal will give resistance a) Vacuum hose joint loose Retighten.
b) Vacuum hose flat or ruptured Replace.

¢) Vacuum pump malfunctioning
d) Alternator drive belt loose

e) Vacuum valve or atmospheric pressure valve dirty
or damaged in clutch booster

f) Clutch booster element clogged
g) Clutch booster diaphragm defective
h) Clutch cylinder internally dirty

Repair or replace.
Readjust.

Repair or replace.

Clean or replace.
Replace.

Clean and lubricate.

Spongy pedal

a) Lack of clutch cylinder fluid
b) Clutch cylinder fluid leaks

¢) Air in system

Refill.
Repair or replace.
Bleed.
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STEERING SYSTEM

TROUBLESHOOTING

Complaint

Possible cause

Remedy

Hard steering

If flow divider
is out of
order

a) No steering flow, because of:
» Clogged orifice in spool
e Fatigued spool spring

b) Relief valve out of order,
because of:

¢ Reduced relief pressure
¢ Damaged valve seat
« Fatigued spring

c¢) Oil pressure leaking through
relief valve due to broken
O-ring on valve body

Clean.
Replace.

Readjust.
Replace valve assembly.

Replace spring and re-
adjust relief setting.

Replace O-ring.

If steering gear
is defective

a) No pressure rise, because of:

o Loose check valve
* Loose lock nut

b) Bearings defective

c¢) Erratic movement of valve spool

d) Spring retainer defective

¢) Ball screw assembly defective

f) Sector shaft adjusting screw too
tight

g) Gears meshing improperly

Retighten.

Check caulking and re-
tighten.

Replace.

Clean or replace
assembly.

Clean or replace.

Clean or replace
assembly.

Readjust.

Disassemble and
readjust.

Pipe or tube flattened, or restriction in oil line

Clean or replace.

Poor steering reaction

If steering gear
is defective

a) Bearings defective

b) Erratic movement of valve spool

¢) Spring retainer defective

d) Ball screw assembly defective

e) Gears meshing improperly

Replace.

Clean or replace
assembly.

Clean or replace.

Clean or replace
assembly

Disassemble and
readjust.

Pipe or tube flattened, or restriction in oil line

Clean or replace.

Truck wanders

If steering gear
is defective

a) Steering lock nut loose
b) Spring fatigued
¢) Improper backlash

Retighten.
Replace.
Readjust.

Pipe or tube flattened, or restriction in oil line

Clean or replace.
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SERVICE DATA

Ref. - Applicable model | £G35/ | FD35 thru
Part number Description
No. P To be used for: FG40 FD50
23 64309-15413 Spring hook Return spring installation O O
24 91268-10600 Puller Steering wheel removal O O
25 91268-03200 | Puller Steering column needle roller bearing O O
removal
26 91868-00700 | Guide Power cylinder piston installation O O
27 91868-01100 Rod cap Power cylinder guide bushing installation o O
28 91268-03300 Plate Steering gear control valve assembly O O
29 91268-01700 Connector Power steering main pressure testing O O
(to be used in combination with
64309-17701 gauge kit)
30 09305-00880 Hook wrench Tilt cylinder bushing removal/installation O O

398




SERVICE DATA

Check: For (item or defect): How
Gears c) Abrasive wear (caused by fine particles carried Visually.
in lubricant)

d) Overload wear Visually.

e) Pitting Visually.

f) Spalling Visually.

Visually.

h) Fatigue breakage Visually.
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GENERAL INFORMATION

Truck model FG35 FG40
Valve Intake valves, mm [in.] 6G72-32FD: 0.25 [0.009 8] (hot)
clearance Exhaust valves, mm [in.] S6S: 0.25 [0.009 8] (cold)
.- 6G72-32FD: Spark
Ignition S6S- Compression
- 6G72-32FD: 1-2-3-4-5-6
g | Firing order S6S: 1-5-3-6-2-4
&0 - e 6G72-32FD: 5°
t=]
& | Ignition or injection timing, BTDC S6S: 190
Fuel tank capacity, liter [U.S. gal] 105 [27.7] | 125 [33]
No-load minimum speed, rpm 2(6}87:2-321:]): 2(5)8 :g 338
: 6G72-32FD: 2 650 to 2 700
No-load maximum speed, rpm S6S: 2 600 to 2 650
. Type Mold
~ | Ignition coil -
2 Manufacturer Diamond Electric
§ Type Pointless
' 'é Distributor Manufacturer Mitsubishi Electric Corporation
= Type of spark advance .
g mechanism Centrifugal-vacuum
@«
Y Model WI16EX-U/BPSES
=
2 Manufacturer Nippon Denso and NGK
‘€ | Spark plug - -
8o Size, mm [in.] 14 [0.55]
Gap, mm [in.] 0.7 to 0.8 [0.028 to 0.031]
~ T, Downdraft
e Carburetor e -
= Manufacturer Aisan Kogyo
m .
& | Govemor Type Preumatic
2 Manufacturer Mikuni Kogyo
g Type Electromagnetic plunger
2 | Fuel pump - —
> Manufacturer Jidosha Kiki
g i Type x number Cyclone with paper element X 1
&, | Aircleaner :
Manufacturer Nippon Rokaki
Type Bosch
| Fuel injection Manufacturer Nippon Denso
g pump Plunger diam., mm [in.] 6.5 [0.256]
~ Cam lift (one side),
g mm [in,] 8 [0.31]
2" Type Throttle
3 Spray holes, diam.,
& | Fuel injection ml;fl {in.] 1.0 [0.04]
nozzles Toee
ljection pressure,
MPa (kgt/cm?) [psi] 13.7 (140) [1 991]
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COOLING SYSTEM

2. Method by removing counterweight

® 0 ad

@O

203827

Removal sequence
1 Muffler 4 Radiator

2 Fan assembly 5 Belt
3 Universal joint

Start by:
(1) remove the radiator cover.
(2) remove the counterweight mounting

bolts. Attach a hoist to the
counterweight and lift it off.

Check the weight of counterweight in
attaching the hoist.
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MAJOR ELECTRICAL COMPONENTS

Starter Switch (with Anti-Restart Lock)

ELECTRICAL SYSTEM

This switch has a built-in anti-restart lock, so the the diesel models, | (ON) position of the switch is
key cannot be turned from | (ON) to ® (START) for energizing the glow plugs.

position while the engine is running. The gasoline
and diesel models use the same starter switch. In

6 (START)
og |
- ‘-‘
i
Connection for gasoline models
Terminal B M S
Ke Component | Fuse box, battery, Fuse box, fuel-cut Stanter, neatral switch
potion alternator solencid e yransmmis-
O (OFF) o
1 ©oN O———1—°
| ® (START) o O —O
Connection for diesel models
Terminal B M S
Key “\Component Fuse box, glow ‘ Fuse box, fuel-cat solenoid, Neutral switch,
tion l:%m- battery, tgjln‘;:rgg]lagym' glowplug | 10w plug timer
O (OFF ]
| (ON) O —O
B (START) . O O —O

203561A
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Combination Meter

ELECTRICAL SYSTEM

Disassembly
206480
Sequence
1 Instrument panel 6 Meter case
2 Dial 7 Printed circuit

3 Engine coolant temperature gauge
4 Service hour meter
S Fuel gauge

/N\ CAUTION

Be careful not to damage the printed circuit
when disassembling the combination meter.

Reassembly

To reassemble the combination meter, follow the
reverse of disassembly procedure.

8 Bulb
9 Socket

Bulb replacement

For bulb replacement, remove the socket from the
printed circuit by turning it to the left. For
configuration of the indicator lights, refer to “OK
Monitor.”
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POWER TRAIN

Removal of Engine as a Single Unit

14 .

202826

Removal sequence

—

58

Lamp harnesses, overhead guard
Radiator cover, seat, engine cover,
floor plate

Battery, harnesses connected between
engine and transmission

Fuel hose, accelerator pedal linkage
Clutch reserve tank

(manual transmission models)

Brake pipe

Cluteh booster vacuum hose

O O oo

11
12
13
14

Brake booster turnbuckle

Air cleaner rubber hose, exhaust pipe
Radiator hoses, reserve tank, torque
converter oil hose (powershift
transmission models), radiator
Steering wheel

Universal joint

Engine mounting bolt

Engine assembly




CLUTCHES (FD35/FD40/FD45)

Disassembly

203788A

Disassembly sequence

1 Cluteh cover 5 Pressure plate assembly

2 Pin 6 Cluteh dise assembly

3 Input shaft, stopper ring ' 7 Spring

4 Bolts, washers (special tool) 8 Shifter and release bearing

It is not necessary to dismount the
power train from the trueck for
replacement of the pressure plate,
clutech disec and shifter of the dry
type cluteh.

69



CLUTCHES (FD35/FD40/FD45)

PRESSURE PLATE ASSEMBLY

Disassembly

202854
Disassembly sequence
1 Loek plate 6 Return spring
2 Washer 7 Split pin, washer, pin
3 Support nut 8 Release lever
4 Cluteh cover [lever support assembly, pin]
5 Pressure spring 9 Pressure plate
Suggestions for disassembly
(1) Make a mark across the cluteh cover
and pressure plate in advance.
200055
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Bleeding clutch hydraulic system

Use two men - one at the cluteh pedal
and the other at the master ecylinder
reservoir - to bleed the hydrau.hc system
of the clutch. Keep the engme idling
during bleeding operation.

1

(2)

&)

(4)

(5)

(6)

Fill the reservoir with fluid (Fuso
Brake Fluid). Always keep the
reservoir more than half full of the
fluid during bleeding operation.

Remove the bleeder cap. Connect a
transparent vinyl tube (whose inside
diameter is 6 mm [0.24 in.]) to the
bleeder screw with the other end of
the tube put in a glass jar filled
with the fluid. (Make sure the end
of the tube is below the fluid level
in the jar.)

Have someone get into the truck and
pump the eclutech pedal full stroke
several times, allowing it to return
slowly, then keep the pedal
depressed. Loosen the bleeder screw
(whose size is 10 mm [0.39 in.]) to
allow the fluid to flow into the jar.

Tighten the bleeder screw and release
the pedal slowly.

Repeat Steps (3) and (4) above until
the fluid flows from the winyl tube
into the jar in a solid stream that is
free of air bubbles.

Replace the bleeder cap and fill the
reservoir with the fluid up to the
specified level.

CLUTCHES (FD35/FD40/FD45)

203794A
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MANUAL TRANSMISSION (FD35/FD40/FD45)

Countershaft (3rd Shaft)

202868
Disassembly sequence

1 Cover [bolts, washers] 7 Sleeve
2 Snap ring 8 Hub
3 Ball bearing 9 Spring, key
4 Countergear, roller bearing 10 Ring

(inner), snap ring 11 Reverse gear, needle roller bearing
5 Sleeve, needle roller bearing, 12 Shaft

forward gear 13 Roller bearing (outer)

6 Spacer, ring

The outer race of roller bearing 13
will be left in the transmission case.
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POWERSHIFT TRANSMISSIONS

1-SPEED TRANSMISSION (FG35/FG40, FD35/FD40/FD45)

DESCRIPTION
Torque converter assembly (FD35 thru FD50) ...t iiiiieieeeennn
Torque converter assembly (FG35/FG40)  ......itirenrieeeneaaaaenenn
Transmission (FG35/FG40, FD35/FD40/FD45) .. oo iiiin et iieeieiaennns
(070) 415 (o) 37410 1+ S
Control valve .. . i e e e
Hydraulic system schematic R

REMOVAL AND INSTALLATION ... i i it

TORQUE CONVERTER
Disassembly ... . e et
Inspection and rePaiT ... ..ottt ittt i e it
ReasSemMblY ... e e

TRANSMISSION
T DISASSEIMIDIY . i et et e
Inspection and repair ... ... ... e
Reassembly ...t e e e et

CONTROL VALVE ,
Disassembly ... e ettt
Inspection and TePaIT .. ..ttt ettt
ReaSSemI LY .. e e

ADJUSTMENT
Oil pressure Measurement .. ... oe e see e eae e eeaaseanneaanaens
ClutCh valve 18t ..o it ittt ittt et ie e eaaaaaeaaaaanns
Stall speed MeEasSUTEMENt .. ... .ttt ititi et teeeeeee e et
10-m (33-ft) starting acceleration test  .......... ..ttt et
Inching pedal adjustment ... ... ... ...t



Turbine assembly

(1) Check the blades for ecracks.

(2) Check the fit of turbine boss in the

runner.

(3). Check the turbine boss splines for
wear or other defects.

Pilot boss

Check the portion in contact with the
pilot bearing for wear or other defects.

POWERSHIFT TRANSMISSIONS

contact with pilot
bearing 1

Unit: mm [in.]
FG35/FG40
Ttem FD35 thru FD50
Diameter of portion in 20385
P [0.78:33%%)

19.85 [0.781 5]

Flexible plate

(1) After installing flexible plate, measure
the face runout of the plate with a
dial gauge. Replace the plate if the
runout exceeds the service limit.

Unit: mm [in.]

A

200411

FG35/FG40

lem FD35 thru FD50
Face runout of flexible 0.2 [0.008]
plate 0.5 [0.020]
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POWERSHIFT TRANSMISSIONS

Pump boss
|
Unit: mm [in.] _-.
FG35/FG40
Item FD35 thru FD50
0 NN
Diameter of portionin | A 70'3'046 é
contact with oil seal [2.76-0.001 81] / .
and bushing 1 B| 6990 (2.7520]
70.06 0 70.10 | s JKS
Inside diameter of boss |A| [2.758 3 10 2.759 8] :
bushing 2
, B 70.3 [2.768] 2 1
: 206772

Stator shaft

(1) Check to make sure that bearings fit
tight to the shaft.

(2) Check the splines for wear or dam-
age.

(3) Check the oil passages for clogging.

Cluteh pistons

(1) Shake each piston, making sure that
the balls move freely in the piston.

Do not overhaul the pistons unless
they are defective. ) L ]

(2) Check the seal rings and their grooves
for wear or damage.

Seal r lﬂg : 202899

Friction plates and mating plates

(1) Check for sign of seizure, uneven
contact, warpage or excessive wear.

(2) Check the splines for wear or dam-
age.

Cluteh drums

(1) Check the mating plate sliding
surfaces for wear or damage.

(2) Cheek the cluteh piston sliding
surfaces for wear or damage.
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Pump body assembly

POWERSHIFT TRANSMISSIONS

f
=772

202911

1%

AN A .

202912

Reassembly sequence
6 — 5

- 3 — 4

Suggestions for reassembly

(1) Install the pump body to the
transmission case in assembled state.

(2) Put engine oil on the internal gear
and drive gear 2 when installing them
to pump body 1.

(3) Put LG2 grease on the oil seal and
bushing of pump body 1.

(4) Upon reassembling, measure each gear
backlash with a dial gauge.

— 2% = 1%

Unit: mm [in.]

Backlash of countergear 0.14 to 0.27

and output gear [0.005 5 to0 0.010 6]
.14 6

Backlash of other gears [0.08515 :g 8%1 02]

Control valve and strainer

follow the reverse of
Replace the

To reassemble,
disassembly sequence.
gaskets.
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POWERSHIFT TRANSMISSIONS

AUTOMATIC 2-SPEED TRANSMISSION (FD50C/FD50)
(Optional for FG35/FG40 and FD35/FD40/FD45)
DESCRIPTION

Transmission

6 :
R2v-RY e =
e ]
i \
g
7 j 5.
! 1
§—— F2—F1 ] |
d
k 1
a 2
9
A\ h

3 4 / Y ! 206760
: 0 1
(-]
i Power flow
(-]
2nd shaft
(-] : O

Range Path
Forward 1st hfijk
Forward 2nd gdij k
Reverse 1st ebcfijk
Reverse 2nd ebadiijk

202918
-1 Flexible plate : 7 Input shaft (1st shaft)
2 Torque converter assembly 8 Countershaft (3rd shaft)
3 Pump body assembly 9 Output shaft (4th shaft)
4 Control valve 10 Magnet strainer
5 Solenoid valve 11 Pulse generator

6 Countershaft (2nd shaft)
149



Suggestions for disassembly
(1) Removing input shaft ball bearing

Use the special tools to remove ball
bearing 3 from the input shaft.

Special tools needed:

Puller A 91268-13810
Plate B 91268-13820

(2) Disassembling input shaft

Using the special tool or an arbor press,
compress cluteh spring 14, and remove
snap ring 13.

Special tool needed:
Piston tool 91868-00200 <

(3) Cluteh piston

Shake each piston 15, making sure that
the balls move freely in the piston.

POWERSHIFT TRANSMISSIONS

202926

202927

159



POWERSHIFT TRANSMISSIONS

(3) Put LG2 grease on the oil seals fitted
to the transmission case.

(4) Upon reassembling, measure each gear
backlash with a dial gauge.

Unit: mm [in.]

Backlash of 1st speed

e g 20d [0.0055 1o 0009 1]
Backlash of forward 0.14 t0 0.24
gear and reverse gear [0.005 5 to 0.009 4]
Backlash of countergear 0.14t00.25
and output gear [0.005 5 to 0.009 8]

Torque converter

B Stator shaft

Turbine shaft

/

Torque converter assembly
Pump boss

206767

Reassembly

Install the torque converter assembly to
the transmission. ‘
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FRONT AXLE AND REDUCTION DIFFERENTIAL

AXLE SHAFTS AND HUBS

Disassembly

203807

Disassembly sequence

1 Front wheel

2 Axle shaft

3 Bolts, lock washers, lock nut,
oil seal

4 Tapered roller bearing (inner)

The parts (%) to be changed
periodically are involved in the repair
kit.

Start by:

(1) remove the mast assembly. (For
replacement of the front axle, make
reference to MAST AND FORKS.)

(2) loosen the wheel nuts about two turns
and jack up the truck.

180

5 Front hub and drum assembly
[oil seal, tapered roller bearing]

6 Tapered roller bearing (inner)

7 Retainer

(3) support the front end of the truck at
both ends with stands or wood blocks
to keep the truck at a level position.

(4) remove the front wheels.

(5) drain oil from the differential.




FRONT AXLE AND REDUCTION DIFFERENTIAL

Backlash of reduction gear and pinion

The backlash is to be adjusted after the
differential carrier assembly is installed
to the transmission case.

Set up a dial gauge with its spindle
pointing squarely to the tooth face of
reduction gear. With the pinion held,
move the gear back and forth to observe
the gauge reading. To adjust the
backlash, unscrew or screw the. side
bearing nuts.

200247
Unit: mm [in.]
FG35/FG40 FD50C
Backlash of 0.25 10 0.33 0.30 t0 0.41 forease
reduction gear |  [0.009 8 to [0.011 8 to %v‘{f)me (ccw)
with pinion 0.013 0] 0.016 11 (
fs Backlash
Decrease o\,
.(CCW) 7 Increase
Increase j (cw)
Backlash Decrease
200248
Tooth contact pattern
Put a small amount of red lead on the
three or four reduction gear teeth on
both concave and convex faces. Press
forward on the pinion, and rotate the
reduction gear back and forth until a
contact pattern is noted on both the
concave and convex faces of the gear
teeth. To adjust the tooth contact, refer
to the following chart:

190
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REAR AXLE

Inspection and Repair
(1) Kingpins and bellerank pins
Check the pins for any surface flaws

such as seratches and abnormal wear at
their surfaces in contact with the

bearings.

If any pin has to be replaced,
replace its needle roller bearing, too.

Unit: mm [in.]

403
A 0016
Diameter of kingpins [1.57-0.00063]
B 39.8 [1.57]
403,
Diameter of belicrank |A oo
pin _ [1.57-0.000 63]
B 39.8 [1.57]

(2) Knueckles

Check the kingpin hole for wear or
damage. Also check the tapered hole for
tie rod end for cracks or other defects.

(3) Bellerank

Check the needle roller bearing hole for
cracks, wear or other defeects. Also
check the tie rod end hole and the ball
stud (for conneeting with the drag link)
for wear or ecracks.

(4) Tie rod assembly

(a) Check each tie rod for wear or
damage. Also check for distortion.
Repair or .replace a distorted tie
rod.

(b) Check the threaded part of each ball

stud for damage. Check each stud
for cracks.
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Wheel Brakes

BRAKE SYSTEM

FG35/FG40
FD35/FD40/FD45
s—
3
S
Section A-A
203586
1 Parking brake lever 9 Shoe and lining (secondary)
2 Shoe and lining (primary) 10 Return spring
3 Strap 11 Parking brake cable
4 Return spring 12 Adjusting screw
5 Shoe guide plate 13 Adjusting lever
6 Wheel cylinder 14 Fitting cable
7 Baecking plate 15 Hold-down spring
8 Sheave
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Suggestions for disassembly
(1) Removing return springs

Using special tool A, remove the return
springs from the shoe guide plate.

Special tool needed:
Spring remover 64309-15411

(2) 'Removing hold-down springs

Using special tool B, remove the hold-
down springs from the backing plate.

Special tool needed:
Spring retainer 91868-00600

Inspection and Repair
(1) Backing plate
(a) Check for eracks.

(b) Check the bolts for tightening

BRAKE SYSTEM

200271

200272

torque.
Unit: N-m (kgf-m) [Ibf-ft]
Ttem FG35/FG40 FD50C
FD35/FD40/FD45 FD50
Tightening torque 160 to 196 238 to 284
for backing plate (16.3 to 20.0) (24.3 10 29.0)
bolts [118 to 145] [176 to 210]
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Brake Booster Test
1. Test method using no tester

The brake booster may be considered to
be satisfactory if it meets the following
three items of tests and requirements:

(1) Run the engine for 1 to 2 minutes,
then stop it, and depress the brake
pedal with normal operating effort
several times to see how the pedal
changes its stroke as you repeat
depressing the pedal. If the pedal
stroke decreases each time you
depress the pedal, the booster is in
satisfactory condition. No change in
pedal stroke means that the booster
is faulty.

(2) Depress the brake pedal several times
with the engine stopped, then keep
the pedal depressed, and start the
engine. If the pedal goes down
slightly when the engine is started,
the booster is in good condition. The
booster is faulty if the pedal fails to
go down.

(3) Depress the brake pedal with the
engine running. Under this eondition,
stop the engine, and keep the
pedal depressed for about 30 seconds.
If the pedal height will not change,
the booster is in good condition.

2. Test method using a tester

Use a vacuum gauge, a pressure gauge
and a force gauge. Bleed the pressure
gauge, and proceed as follows:

(1) No-load air-tightness test

Start the engine, and run it until the
vacuum gauge reads about 500 -mmHg
[20 in.Hg]. The booster is in good
condition if the vacuum drop is less than
25 mmHg [1 in.Hg] for about 15 seconds
after the engine has been stopped.

BRAKE SYSTEM

3 Force gauge
4 Vacuum pump

1 Pressure gauge
2 Vacuum gauge
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STEERING SYSTEM

Suggestions for disassembly

(1) Removing pitman arm

Make a mark across the pitman arm and’
sector shaft. Using special tool A,
remove the pitman arm from the sector
shaft.

Special tool needed:
Pitman arm puller 91268-01800

A conventional puller may be used for
removal of pitman arm.

(2) Removing side cover

Turn the adjusting screw clockwise to 3 .

remove the side cover.
)

(3) Removing sector shaft °

Rotate the worm to bring the sector
shaft to the position shown, and lightly

tap the serrated end of the shaft to L - |
force it out of the box.

200295
(4) Removing lock nut
Using a screwdriver, loosen the staked
portion of the nut.
200296
(5) Disassembling control valve
Separate the control valve from the gear
box, and pull the spool straight out,
taking a firm grip on its head. Set the
valve body on the work bench as shown,
and take out the inner parts by lifting
them straight up. ‘ E }
(&) ol)
200297
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Inspection
Steering wheel free play

With the engine running at idling speed,
measure the free play at the wheel rim.

Do not confuse the movement of
control valve spool of 170 to 175 mm
[6.7 to 6.9 in] measured on the
wheel rim with the free play.

If the free play is out of this range,
correct it by remedying the causes stated
in TROUBLESHOOTING.

Steering effort

(1) Set the parking brake, and run the
engine until the water temperature
gauge pointer moves into the green
zone to warm up the hydraulic oil.

(2) Hook a spring balancer to the rim or
spoke of the steering wheel, and turn
the wheel. Read the Dbalancer
indication when the wheel begins to
turn in both directions.

Steering effort (at steering é(;{?f?;)
wheel rim) [14 Ibfft)

STEERING SYSTEM

15t0 30 mm
[0.610 1.2in.]

200325

202831
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HYDRAULIC SYSTEM

A\(cauTion]

Be careful not to touch the Ilift
control lever.

(3) Lower the lift bracket by carefully
operating the lift control lever.

(4) Disconnecting high-pressure hoses
Disconnect the high-pressure hoses at Right cylinder Left cylinder
the joints indicated by arrows. Use a
container to cateh oil flowing out of the
hoses.

203835

(5) Removing stopper bolts

(a) Remove the stopper bolt at the top
of each lift cylinder. Lift the inner
mast to separate the ecylinder rod
ends. To lift the inner mast, clove-
hitech a sling to the mast with
protective wad.

The rod end of either lift eylinder is 203514

shim adjusted to eliminate the
difference in stroke between the
eylinders. Before removing the
stopper bolts, make a record of the
amount of shims and a cylinder to

which the shims are fitted.

(b) Place wood blocks under the inner
mast and detach the sling. Use the
bloeks strong enough to support the
mast.

202983
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HYDRAULIC SYSTEM

Suggestion for disassembly
Removing piston rod
When withdrawing the piston rod from the

cylinder tube, take care not to damage
the rings.

Inspection and Repair
(1) Cylinder tube

(a) Cheek the bore wall for wear,
grooving, seratching or rusting.

(b) Check the welds for cracks or other
defects.

(2) Piston rod

(a) Check the rod for defleection in V-
blocks with a dial gauge as shown.

(b) Check for surface flaws such as
grooving, scratching, rusting or
wear. Replace the rod if its
threads are badly damaged.

(3) Rings and packings

(a) Check the packings and U-rings for
damage or distortion.

(b) Also check for deterioration due to
aging.
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HYDRAULIC SYSTEM

Gear Pump Test Run

The purpose of test run is to break-in
the overhauled pump and verify its
performance. The use of a pump testing
equipment, specially designed as such and
commonly used in the service shop, is
recommended but is not mandatory. The
following procedure, however, assumes
that the pump is installed on the truck:

(1) Install a pressure gauge capable of
measuring up to 25 000 kPa (250 kgf/cm?)
[3 555 psil.

To install the pressure gauge, remove
the plug from the delivery hose
connector and attach the following
tools:

Connector: 64309-17733
(PT 1/8 thread)

Hose: 64309-17722
Connector: 64309-17731 (for gauge)
Gauge: 64309-17712
(25 000 kPa (250 kgf/cm?)
[3 555 psil)

These tools are involved in the gauge
kit 64309-17701.

(2) With the control levers in neutral, run the
engine at 500 to 1 000 rpm, holding the
discharge pressure at a level not higher
than 981 kPa (10 kgf/cm?) [142 psi]. Run
the pump under this condition for 10
minutes for break-in, listening for noise.

(3) Raise the engine speed to 1 500 to 2 000
rpm, and run the engine for another 10
minutes in the no-load condition.

(4) While the pump is being so run, loosen the
adjusting screw, and shift the control
" levers into operating positions. Next set
the adjusting screw, to obtain a gauge
reading of 2942 kPa (30 kgf/cm?) [427
psil, and run for 5 minutes at this pressure.
Following this, raise the pressure by
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Mast and Fork Assembly (FG35/FG40, FD35/FD40)

MASTS AND FORKS

DESCRIPTION
Sections E and F Section A
T
<
L2
o
o
Inner mast Inner mast
Outer mast Outer mast
202946 202947
Section D
4
| Forward
Inner mast
5 Outer mast
202948
202944

1 Inner mast
2 Outer mast
3 Lift chain
4 Lift bracket
5 Fork

6 Tilt cylinder
7 Lift cylinder
8 Backrest

9 Mast strip
A Main roller

B Main roller
C Main roller
D Side roller
E Main roller
F Main roller
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(4) Lateral clearance on lift bracket

(a) Install the main rollers and side

rollers

to the lift

bracket and

measure distances C, D and E.

MASTS AND FORKS

~ FG35/FG40, FD35/FD40

BT

Unit: mm [in.] '{:@: C ;:)B'
FG35/FG40 FD45/FD50C/ E
Iem FD35/FD40 | FD50 o] 0]
608 £ 0.5
(239420020 | > [23-35] [@: - 5 _Q
Distances 604 [23.78] 593 [23.35] T ' 203528
613+05 609 £ 0.5
[24.13 £0.020] | [23.98 £ 0.020]
In FD45/FD50C/FD50, the measure-
ments may be taken between the
front or rear end faces of the
rollers.
In FD45/FD50C/FD50, the lateral FD45/FD50C/FD50
clearance of the 1lift bracket is 1 c |
maintained by side rollers. h'ﬂ _ d
Gl . 5
PJ— D _q
! 1 203003

In FG35/FG40 and FD35/FD40, the
lateral clearance of the top of lift
bracket is maintained by the
declining rollers.

Lift bracket —— -

203817

303



TROUBLESHOOTING
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TROUBLESHOOTING

Complaint

Possible cause

Remedy

Oil leaks

a) Leaking oil seals

b) Leaking joint of case

¢) Leaking pipe connection or joint

d) Leaking drain plug

e) Cracks or blowholes in case

f) Oil blowing out of transmission case

e Water in oil
e Air being sucked in suction side

¢ Qil leaks from air breather
g) Oil level too high

Check lips and sliding
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.

Oil temperature is too

high

Torque a) Oil level too high or too low Keep correct oil level.
converter b) Oil strainer clogged Clean or replace.
) Rubbing blades of running members Repair or replace.
d) Stator freewheel defective Replace stator assembly.
¢) Air being sucked in Retighten or replace
gasket.
f) Water in oil Replace oil.
g) Restriction in oil pipe (resulting in Repair or replace.
reduced circulation flow)
h) Bearings worn or seized Repair or replace.
i) Instruments out of order Replace.
Transmission | a) Clutches dragging Replace clutch plate.
b) Bearings worn or seized Repair or replace.
¢) Control linkage defective Repair or replace.
Others a) Truck not operated properly Urge user to drive truck

b) Others
¢ Cooling fan belt damaged
o Qi cooler clogged
o Brakes grabbing

properly.

Replace.
Clean or replace.
Check and readjust.

Main pressure is too

high

a) Main regulator valve defective

b) Oil viscosity too high because of low temperature

¢) Wrong kind of oil used

Repair or replace valve
assembly.

Replace.oil.

Replace oil.
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TROUBLESHOOTING

Complaint Possible cause Remedy
Will not lift rated a) Relief valve out of order, because of:
load ¢ Too low a relief valve setting Readjust.
¢ Defective plunger or poppet seat Replace.
* Fatigued spring Replace.
o Damaged O-ring in valve case Replace O-ring.
b) Gear pump defective ’ Replace.
c) Piston seals worn or damaged Replace.
Lifting speed is too a) Engine rpm too low Adjust.
low b) Control lever installed loose, resulting in not enough Repair or replace.
spool stroke
¢) Tank strainer clogged Clean or replace.
d) Pump not delivering enough oil Repair or replace.
Lowering speed is a) Sleeve seized in flow regulator valve Repair.
too low b) Dirt in flow regulator valve Clean, repair system
and replace defective
hose. .
@ ¢) Abnormal resistance to flow due to flattened hose Replace hose.
-§ or local clogging
—g Cylinder vibrates a) Piston rod distorted Repair or replace.
F | When actuated b) Air in oil circuit Bleed air by operating
'% :ty;lcl)rll(gt.er through full
E c) Not enough oil in hydraulic tank Refill.
Load will not hold a) Control valve spool internally leaking Replace.

b) Sliding (inside) surface of cylinder tube slightly
grooved

c) Sliding (inside) surface of cylinder tube badly
grooved

d) Piston seals broken or distorted
e) Oil leakage from piping

Repair or replace
cylinder assy.

Replace.

Replace seal kit.
Repair or replace.

Mast tilts forward
spontaneously

a) Control valve spool internally leaking

b) Foreign particles lodged between packing and
mating surface

c) Piston seals damaged
d) Cylinder distorted

Replace.
Replace packing.

Replace.

Repair or replace.

Lift cylinders drop or
tilt cylinders tilt
forward spontaneously
at a certain point of
stroke

a) Sliding surface of cylinder tube badly grooved or
rusted at one point

b) Cylinder tube distorted

Repair or replace.

Replace.
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SERVICE DATA

A-Assembly standard B-Repair or service limit

Wet-type clutch Unit: mm [in.]
Truck model FD50C
Ttem FD35 FD40 FD45 FD50
Height (from frame to top of pedal) 1 A 220 [8.7]
Free play 2 A 11 to 17 [0.4 t0 0.7]

g
El
3
&)
203820
Splined shaft diameter 1 A 29.6679.1 [1.167 99 $004]
Free movement of clutch disc (looseness of
mating splines) at rim of disc B 6 [0.24]
g -
=
‘g )
I BB —
A
202965
A 8.1+0.3[0.32+0.012}
Facing thickness (total) 1 B 0.4 [0.02], each side
0.8 [0.03], both sides
Face runout (at rim) 1 A 1.0 [0.04], maximum

Clutch disc

202966
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SERVICE DATA

A-Assembly standard B-Repair or service limit
Unit: mm {in.]

Width of countershaft seal ring groove 7

2.5:82 [0.098:35%

3.0[0.118]

Inside diameter of servo case in contact
with seal ring 8

35*90%5 [1.38%00%0%,;

Truck model
Item FD50C/FD50
A 2.5 +0.05 [0.098 £ 0.002 0]
Width of countershaft seal ring 1
B 2.0 [0.079]
+02 +0.008
Width of countershaft piston seal ring A 2.5+01 [0.098+0004]
groove 2 B 3.0 [0.118]
+0.025 +0.000 98
Inside diameter of pump body in contact A 357 [1.38% 1
with seal ring 3 B 35.2 [1.386]
: A 2. 5+0.05 [0.098 £ 0.002 0]
‘Width of clutch piston seal ring 4
B 2.0 [0.079]
A +02 +0.008
Width of clutch piston seal ring groove 5 2.5+01 [0.098:0.004]
B 3.0 [0.118]
i A 2.5 +0.05 [0.098 £ 0.002 0]
Width of countershaft seal ring 6
B 2.0 [0.079]
A
B
A
B

35.2 [1.386]

Main shaft (turbine shaft) and servo case

e

6,7

4,5

206773

Forward 1st speed gear and forward 2nd
speed gear

0.14 to 0.23 [0.005 5 to 0.009 1]

Forward gear and reverse gear

0.14 to 0.24 [0.005 5 to 0.009 4]

Backlash

Countergear and output gear

0.14 to 0.25 [0.005 5 to 0.009 8]

Looseness of mating splines

>|>|>| »

0.036 to 0.206 [0.001 42 to 0.008 11]
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SERVICE DATA

A-Assembly standard B-Repair or service limit

Unit: mm [in.]
Truck model FG35 FG40 FD45 FD50C
Item : FD35 FD40 FD50
Locked position of lever A 4°105°
Lever operating effort F,
N (kgf) [Ibf] 245 to 294 (25 to 30) [55 to 66]
(>3
E
D
-]
g
8
o
200428
A-Assembly standard B-Repair or service limit
Steering System Unit: mm [in.]
Truck model FG35 FG40 FD45 FD50C
Item FD35 FD40 FD50
Steering wheel free play (with the engine idling) A 15 t0 30 [0.6 to 1.2]
Steering effort (at steering wheel rim),
N (kgf) [1bf] 20 (2) [44]
Lock to lock 1 A 8457
Pitman arm St.raight-ahead 2 A 10°
swing angle | pioht mm 3 A 38°16' 38°43'
Left turn 4 A 34°10' 33°58'
g . - -
o | Steering torque (steering wheel side), :
: N-m (kgf-cm) [Ibfft] A 1.0 (10) [0.7], maximum
g
8 A 0
2 | Deflection of steering shaft § T
@ . B 1 [0.04], maximum
Clearance between adjusting screw and :
sector shaft 6 A 0.1 [0.004], maximum
Backlash of ball screw and sector shaft .
(Measure at a point 205 mm [8.07 in.] from A 0.3 [0.01], maximum
sector shaft axis with a dial indicator.)
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SERVICE DATA

N With spring washer 101656
ominal .
sze e @D O
7 {7
mm in. mm in. Nm | kgfom | Ibfft | Nm | kgf-m | Ibfft N-m | kgfm | Ibfft
10 0.39 15 0.06 333 34 24.6 43.1 4.4 31.8 67.7 6.9 49.9
12 0.47 1.75 0.07 58.8 6.0 434 76.5 7.8 564 1157 | 11.8 853
14 0.55 2 0.08 96.1 9.8 709 | 1245 12.7 91.9 1824 | 18.6 | 1345
16 0.63 2 008 | 147.1 | 150 | 1085 | 1912 | 195 | 141.0 | 2746 | 28.0 | 2025
18 0.71 25 010 | 2030 | 207 | 1497 | 2648 | 27.0 | 1953 | 3834 | 39.1 | 28238
20 0.79 25 0.10 | 2864 | 29.2 | 2112 | 3717 | 379 | 274.1 | 5364 | 547 | 395.6
22 0.87 25 0.10 | 3834 | 39.1 | 2828 | 4992 | 509 | 3682 | 7159 | 73.0 | 528.0
24 0.95 3 0.12 | 4923 | 50.2 | 363.1 | 6404 | 653 | 4723 | 9248 | 943 | 682.1
27 1.06 3 012 | 7247 | 739 | 5345 | 9422 | 96.1 | 695.1 | 13504 137.7 | 996.0
30 1.18 35 |. 014 | 9699 | 989 | 7153 |12592| 1284 | 928.7 | 1843.7| 188.0 |1359.8
33 130 35 0.14 [1328.8| 1355 | 980.1 |1727.0| 176.1 |1273.7|24772| 2526 |1827.1
36 142 4 0.16 {16760 1709 |1236.1|21800| 2223 |1607.93199.9| 3263 |2360.1
s 39 154 0.16 |22192| 2263 {1636.8|2884.1| 294.1 |21272|4118.8| 4200 {30379
,g 42 1.65 45 0.18 |2754.7| 2809 {2031.8{35814| 3652 [26415]|5137.7| 5239 |37894
§ Nominal Without spring washer 101656
I A P
= 10 0.39 15 0.06 39.2 4.0 289 51.0 52 376 79.4 8.1 58.6
12 0.47 1.75 0.07 69.6 |- 7.1 514 90.2 9.2 66.5 1353 | 138 99.8
14 0.55 2 008 | 1128 | 115 83.2 | 146.1 149 | 1078 | 2157 | 220 | 159.1
16 0.63 2 008 | 1726 | 17.6 | 1273 | 2246 | 229 | 1656 | 3236 | 330 | 2387
18 0.71 25 0.10 | 2393 | 244 | 1765 | 3119 | 31.8 | 2300 .| 451.1 | 460 | 332.7
20 0.79 25 0.10 | 3364 | 343 | 248.1 | 4374 | 44.6 | 322.6 | 630.6 | 643 | 465.1
22 0.87 25 0.10 | 3923 | 400 | 2893 | 5874 | 59.9 | 4333 | 8424 | 859 | 6213
24 0.95 3 0.12 | 5786 | 59.0 | 4267 | 7532 | 76.8 | 5555 |10885] 111.0 | 8029
27 1.06 3 0.12 | 8522 | 869 | 6285 11082} 113.0 | 8173 | 1588.7| 1620 |1171.7
30 1.18 35 0.14 |11405| 1163 | 8412 |1481.8| 151.1 1092921683 | 221.1 |1599.2
33 130 35 014 |15632 1594 |1153.0[20319 207.2 {1498.7]|29155| 2973 |21504
36 1.42 ‘4 0.16 |1972.1] 201.1 1454625644 | 2615 | 1891437658 384.0 {27775
39 154 4 0.16 |26105] 2662 |1925413393.1| 3460 |2502.6|48455| 494.1 [3573.8
42 1.65 45 0.18 [3241.1| 3305 |23905|42129( 429.6 |3107.3| 6044.8| 6164 |44584

Remarks: 1. The tolerance on these torques is £10%.
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SERVICE DATA

Intervals
Inspection point How to check £ | L E Service data
HERE
2l E |
Lights Operation Test/visual OO ING)]
Homn Operation Test/listen |0 | O
Turn signals Operation Test/visual O| 0| O
Rear view s .
MITTOrS Rear vision Visual O| 0| O
(g)u\;errd Installation and damage Visual/wrench 0|0 ]| O
Bolts and nuts — tightness Wrench O
Operator’s seat — damage .
. and installation Visual © |0
SIS Lubricate mast supports
Lubrication points Lubricate OO everycl week.
Oil change Inspect O | O
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SERVICE DATA

Refill Capacities (Approximate)

Unit: liter [U.S. gal]

Truck model FG35 FG40 FD45 FD50C
Ttem {FD35} {FD40} FD50
Fuel tank 105 [28] 125 [33]
Engine 8.0 [2.1]
Engine cooling Radiator 3.210.8]
system Reserve tank 0.65 [0.2]
Total 11.85 [3.1]
Engine 4.0[1.1] {11 [2.9]} 11 [29]
Engine lubricati
syoem 0" | Oil filter 0.4[0.1] {1[0.31) 1[0.3]
Total 44(1.2) {12 [3.21} 12[3.2]
Torque converter (P/T) 14 [3.7] 15 [4.0]
Differential (P/T) 9.1 [2.4]
Transmission and differential (M/T) 14.8 [3.9]
Hydraulic tank 58.5 [15.4] 693 [18.3]
Brake fluid reservoir 130 cm?® [7.9 cu in.]
Clutch cylinder 120 cm? [7.3 cu in.]
M/T: Manual transmission models, P/T: Powershift transmission models
Weight of Major Components (Approximate) Unit: kg [1b]
Truck model FG35 FG40 FD45 FD50C
Ttem (FD35) {FD40} FD50
Counterweight 1760 [3 880] 2110 [4 650] 2400 [5 290]) 2750 [6 060]
Engine proper (service weight) 175 [390] {350 [7701} 350 [770]
Power train (engine, transmission and
reduction gear & differential) 470 [1040] {730 [1610]} 790 [1 740]
Overhead guard 90 [200]
Rear axle - 225 [500]
Outer mast 340 [750] 380 [840]
Inner mast 250 [550] 300 [660]
Dual-stage :
ramic mast o ety 230 [510) 250 [550] 360 [790]
(B3 m(118in.]) )
Forks (2 pcs) 200 {440] 210 [460] 280 [620]
Lift cylinders, etc. 120 [270] 130 [290]

394






00 General

CONTENTS

INtrodUCtioN . ... ittt i ittt e e et et 00-2
(1= 14 T (o o 5P 00-2
Main Specifications

General Precautions




ENGINE - General Information 11-3

The pistons are made of die-cast aluminum. Each pis- bank cylinder head and the right-bank cylinder head
ton uses two compression rings and a three-piece are in common with each other, but they are install-
type oil ring. The piston pin is floating in the piston ed in the opposite directions, In each cylinder head,
and press-fitted to the forged steel connecting rod. intake and exhaust valves made of heat resistant
The cylinder heads are die-cast aluminum with com- steel are arranged in a "V’ with a camshaft at cen-
pact spherical combustion chambers. The left- ter.

TEN0O36
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ENGINE — Timing Belt 1113

TIMING BELT
B REMOVAL AND INSTALLATION

T=78-98 N-m

(8.0-10.0 kgf-m)

(57.9-72.3 Ibf.ft}
14

\

~
: (2.2-3.0 kgf-m)
T=18-26 N-m [15.9-21.7 Ibf-ft]
(1.8-2.7 kgf-m)
{13.0-19.5 Ibf.ft]
T=30-46 N-m
(3.1-4.7 kgf-m)

[22.4-34.0 Ibf-ft]

T=10-12 N-m
(1.0-1.2 kgf-m)
[7.2-8.7 Ibf-ft]
T=147-157 N-m
(15-16 kgf-m)
{108-116 Ibf-ft]
Disassembly steps

«» %4 1 Crankshaft bolt 17. Crankshaft sprocket
2. Special washer 18. Timing belt inner cover (B)
3. Crankshaft pulley 19. Timing belt inner cover (A)
4. Timing belt front cover
5. Timing belt outer upper cover (B) NOTES:
6. Timing belt cover cap (1) Assembly is the reverse of the disassembly.
7. Timing belt outer upper cover (A) (2) «» : Refer to *“Main Points of Removal.”’
8. Timing belt outer lower cover (3) »« : Refer to "’Main Points of installation.”
9. Access cover

~10. Tensioner bolt
«» »417  Timing belt
» 412  Timing belt tensioner
»413, Tensioner spring
14. Camshaft sprocket bolt
«»»«15 Camshaft sprocket
16. Flange

~21-



ENGINE — Rocker-Arm-and-Shaft Assemblies and Camshafts 11-23

Coalt Wtith 6. 4. Rocker Covers
sealan Coat the specified places with sealant.

Specified sealant: THREE-BOND No. 1212D or
equivalent

_31-



ENGINE — Cylinder Head and Valves 11-33

|dentification mark

TENOOZ1

® © 0o o
® O o

bolt
washer

Right
bank

® @ O
© O @

Left

®
® bank

7EN1042

4. Cylinder Head Gasket
(1) Remove gasket remains and oil from the cylinder
block and cylinder head.
(2) Install the gasket with the identification mark top.

Identification mark: R

NOTE:
Do not coat with sealant.

1. Cylinder Head Bolts

(1) Tighten the bolts in two to three stages in the
illustrated sequence.

(2) Back off the bolts once and tighten them to the
specified torque in the same procedure as shown
in step (1).

Caution

Attach the head bolt washer in the direction
shown in the figure.
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ENGINE — Piston and Connecting Rod Assembly

11-43

7TEN250

ldentification mark

— ] No.1
Barrel shape
o Identification mark
No.z %
Tapered shape
TEN251
Push rod
MD998725
Guide
MD998726

Piston pin

TEN252

Guide

Front mark

Piston pin

Front mark

TENODO30

9. Piston Ring No.2 / 8. Piston Ring No.1

Using the piston ring expander, install piston rings No.2
and No.1 in that order.

Identification marks

No.1: 1RorT1
No.2: 2R ot T2

NOTE:

1.

Nos. 1 and 2 are shaped differently. Use care not to
mistake them from each other.

2. Install piston rings Nos. 1 and 2 so that the manufac-
ture mark and size mark are at the top (piston crown
side).

7. Piston Pin

{1) Set the piston pin on the special too! (Push rod) and

screw in the special tool (Guide).

{2) Coat the area of the piston pin with engine oil.

(3) Set the connecting rod in the piston so that the front

mark on the rod faces up and the piston front mark
“R’ or “L" is at the top (see Caution below) and that
the rod small-end pin hole is concentric with the pis-
ton pin hole. Insert the guide [fitted to the pin in
step (1)] into the rod small end in the piston.

Caution: v

The piston is stamped with two marks “R” and “'L"”
in the opposite directions. Use ““R’" as the front mark
for cylinder Nos. 1, 3 and 5. Use “L" as the front
mark for cylinder Nos. 2, 4 and 6.

(4) Set the whole unit assembled in step (3) in the special

tool (Base).

Caution:

(1) Keep the piston pushed firmly against the base
until a press-load is applied to the piston pin.

(2) Set the assembly in position so that the front
mark on the connecting rod faces upward.
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ENGINE — Cylinder Block 11-63

CYLINDER BLOCK

B REMOVAL AND INSTALLATION
T=42-59 N-m
(4.3-6.0 kgf-m)
[31.1-43.4 Ibf-ft]

T=42-59 N-m
Disassembly steps (4.3-6.0 kgf-m)
1. Engine support (R.H.) 5 (31.1-43.4 Ibf-ft]
2. Engine support (L.H.)
3. Cylinder block TEN0035

M INSPECTION

1. Cylinder Block

{1) Visually inspect the whole of cylinder block for
scratches, corrosion, etc. Also, apply penetration in-
spection to portions in question. If any defect is
found, repair or replace the cylinder block.

(2) Check for flatness of the gasket mounting surfaces
with a straight-edge and thickness gauge. Before
checking, the surfaces to be checked must be cleaned
thoroughly.

Standard value: 0.05 mm (0.002 in.)

Limit: 0.1 mm (0.004 in.)

Grinding limit value: 0.2 mm (0.008 in.)

Caution:

Do not grind the mating surfaces of cylinder block
TEN266 and cylinder head beyond 0.2 mm (0.008 in.) of total

grinding limit.

—6l-



13 Fuel

CONTENTS
General Information. ......... ... . i i 13- 2
General Specifications .. ........cciiiiiiiiiniireeeeens 13- 3
Service Specifications . .. ... ... . . . i e e 13- 4
Torque Specifications. .. ....... ettt et 13- 4
IdlingStandard .. ... .. i e 13- 4
Fuel PUMD . e e e e ittt 13- 5
(07 14 ¥ 1 -] (o ] 13- 8
Pneumatic GOVeINOr . .. .. v it it ettt et e e 13-16

AdJUSTMENTS . .. i i e et et e e e e 13-18



FUEL SYSTEM — Carburetor 13-11

1.

12V

INSPECTION

General Inspection

Check the following and repair or replace parts if faulty.

{1) Check fuel passages (jets) and air passages (jets or
orifices) for clogging. If clogged, wash thoroughly
with cleaning solvent or detergent and remove dirt by
compressed air. Do not use wire or other metal
pieces.

(2) Check diaphragms, O-rings and springs for damage
and cracks.

(3) Check that needle valve operates lightly. If the valve
is hard to operate or is binding, repair or replace. |f
there is overflow, poor valve to seat contact is sus-
pected. Check thoroughly.

(4) Check the fuel inlet filter (located above the needle
valve) for clogging and damage.

(5) Check float operation. Check float and lever for de-
formation and damage and replace if necessary.

(6) Check operation of throttle valve, choke valve and
link. If they do not operate lightly, wash well and
apply engine oil sparingly to their shaft,

(7) Check the float chamber cover and main body for
damage and cracks.

Inspection of Fuel Cutoff Solenoid Operation
(1) Apply battery voltage across the fuel cut solenoid
body and terminal directly.

Caution:
Use care not to cause a short-circuit.

{2) Check that valve operates with a click when battery
voltage is applied.

Measurement of Fuel Cutoff Solenoid Resistance
Using a circuit tester, measure the resistance across the
fuel cut solenoid body and terminal.

Standard value: Approx. 90 © [at 20°C (68°F)]

Inspection of Diaphragm Chamber

Check the diaphragm chamber diaphragm for damage.
First, push up the rod fully and while closing the nipple
securely with a finger, release the rod. The diaphragm is
considered normal if the rod does not return to the
initial position while the nipple is closed. If the rod re-
turns slowly or quickly, the diaphragm is damaged.
Then, replace the diaphragm chamber,
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COOLING SYSTEM — General Information

GENERAL INFORMATION

The cooling system is of the cooling water forced-
circulation type. The water pump, at the center in
front of the cylinder block, is driven by the cam-
shaft driving timing belt whose reverse side is kept in

Flow of coolant during warm-up run

Water pump Thermostat

Radiator

contact with the water pump pulley. The thermo-
stat which controls coolant temperature is contained
in the thermostat housing which is positioned in the
intake manifold.
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Y tnlet manifold
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Bypass hose

Flow of coolant after engine warms up

Water pump Thermostat

Radiator

Cylinder block and cylinder heads

Inlet manifold
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Heater pipe
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Cylinder block and cylinder head

- Bypass hose
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15-6 INTAKE AND EXHAUST SYSTEM — Intake Manifold

Nuts Nos. 1 and 2:
T=5-7 N-m
(0.5-0.7 kgf-m)
[3.6-5.1 Ibf.ft]
(Temporary tightening)
Nuts Nos. 3 to 10:
T=20-22 N-m
(2.0-2.2 kgf-m)
[14.5-15.9 Ibf-ft]
(Regular tightening)

M MAIN POINT OF INSTALLATION

11. Intake Manifold Gaskets / 10. Intake Manifold
(1) Install each gasket on the cylinder head so that printed
marks are visible. When installing, coat the shaded areas
(shown in the figure) of the both sides of the gasket
with the minimum necessary quantity of sealant.
Take care not to cause excess sealant to over flow
the intake ports.

(2) Install the intake manifold. First,tighten the nuts No.1
and No.2 shown in the figure temporarily to a torque
of 5to 7 N-m (0.5 to 0.7 kgf-m) [3.6 to 5.1 Ibf-ft]. Then,
tighten all nuts in numerical order, starting from No.3
nut, progressively in two or three steps so that every
nut is fastened finally to the specified torque.
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16-8

ELECTRICAL

SYSTEM — Alternator and V-Belt

~ 6-9mm
(0.24-0.35in.)

—» 98N
{10 kgf)
{22 Ibf]

(2) Apply a 98N (10 kgf) [22 Ibf] of force to the belt at the
center of span between the pulleys and measure the
resulting deflection.

Standard value: 6.0-0.9 mm (0.24-0.35 in.)

Alternatively, measure belt tension with a tension gauge.
Standard value: 343-588N (35-60 kgf) [77-132 Ibf]

{3) 1If the measurement of depression or tension does not fall
into the range of standard value, refer to *’Adjustment of
V-belt Tension.”
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16-18 ELECTRICAL SYSTEM — Starting Motor

Magnetic switch Terminal S H MAIN POINT OF DISASSEMBLY

2. Magnetic Switch
Disconnect the field coil from the magnetic switch ter-
minal M,

BELO72

8. Armature
Remove the rear cover and the yoke and brush holder
assembly before pulling the armature out.

19. Snap Ring / 20. Stopper Ring
Socket (1) Press the stopper ring with a suitable socket to ex-
pose the snap ring.

Stop ring

Snap ring

(2) Remove the snap ring with the snap ring pliers. Then,
remove the stopper ring, pinion gear, and overrunning
clutch from the front bracket.
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