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Introduction

This manual mainly introduces A series 2-3.5T forklift trucks in the aspects of performance, structure, and

operation as well as maintenance and service so as to enable the operators have enough information for correct

use and maintenance.

During the operating process, the operators and equipment management personnel involved shall carefully
follow the instructions of this manual to keep the forklift truck in its good technical conditions.
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L Forklift Truck Main Technical Parameters (Refer to Table 1, Table 2)
IL. Description about Forklift Truck Main Parts

Mechanical
o Clutch Transmission Case
Power System —___ gr a?smlssmn Speeder Reducer or
ystem Speed Differential
gorque Hydraulic P ere
onverter Transmission Case
Drive Axle Steering System Steering Axle Lifting System

Brake and Clutch Control (Mechanical Truck)

Brake and Inching Control (Hydraulic Truck)
Control System Parking Brake

Hydraulic System

Throttle Control
Air Throttle Control

Electrical System
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Outside Drawing of Forklift Truck
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Main Technical Parameters

Table 1
—
- = o & e = v =
Q < I S I b o ]
Parameter
Rated Load kg 2000 2500
Load Center mm 500
Lifting Height mm 3000
Free Lifting Height mm 160
Mast Tilt Angle Front/Rear 6/12°
Lifting No-Load 670 550 670 550
Speed 650 530 650 530
< Full-Load
IstG
o e 85 | /| 85 | / |85 | / | 85|
Forward
§ 2nd G
= nebear 19 / 19 | 19 | /| 19 |
Z =3 Forward
= (<]
5 | &
£l It Gear 85 | /| 85 | /4 |85 | /| &8s |
s @ | 8 Backward
o
-
2] & 2nd Gear 19 | v 19 | 19 | /| 19 | v
§ S\' Backward
o | =
g T Forward / 19 / 19 / 19 / 19
S =
=4 S B V
& " 5| Backward A O I U 2 R A e U VA BT
=
o N0~Load_ N 15000
g 7 '
g' Full-Load N 17000
Q
g No-Load % 20
Etf Full-Load % 20
Min Turning Radius R 2180 2230
mm
Min Right Angle Stacking
Aisle Width K 3925 3975
mm
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Main Technical Parameters
Table | Continued
R
= =~ =
Model § S § S| 8|58 0
= 2 o | 2| & 2 4 Q
Parameter
Whole Length L
ole Leng 2560 2620
(Without Fork) mm
Whole Width W mm 1150
Whole Height D i
2010
(Mast Retracted) mm
Whole Height E
4020
(Mast Extended) mm
Wheelbase F mm 1600
Track Front Q1 mm 970
9]
§' | width | Rear Q2 mm 980
g
& | Front Overhang B mm 476
% Rear Overhang C mm 544
[¢]
= Fork Length mm 1070
Dimen )
) Width mm- 122
-sion
Height mm 40
Fork Horizontal 250-1040
Adjustable Range: . mm )
Ground Clearance
{in the Place of Mast) 125 ‘
o mim ‘
Selfweight kg 3300 3590
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Main Technical Parameters

Table 2
Model
22181288 8/|¢%
= 8 2 2 = 2 - 2
Parameter
Rated Load kg 3000 3500
Load Center mm 500
Lifting Height mm 3000
Free Lifting Height ~mm | ( 165
Mast Tilt Angle  Front/Rear 6/12° :
Lifting Speed | No-Load 550 455 430 365
mm/s Full-Load | 520 425 410 335
IstGear | s s L ss | s | ss | s | ss | o
Forward
§ 2nd G
- S nebeat g / 19 / 19 / 19 /
g B, Forward
B. 8 1stG
= 5 shear ) gs /85 |/ |85 | /| 85 |
E.? R = Backward
= 2 | * |
5| = 2nd Gear |9 / 19 / 19 / 19 /
B oy Backward
Q
(¢}
s > & | Forward / 19 / 19 / 19 / 19
= g &
=) o g
& ™ 5| Backward | / 19 | /|19 /7 |19 /| 10
<
o No-Load N 15000
e =i
g 2
S| FullLoad N 17000
§ No-Load N 20
&
o
g
=g Full-Load N 20
<
Min Tuming Radius R mm 2450
Min Right Angle Stacking 4210
Aisle Width K mm
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“ Main Technical Parameters

Table 2 Continued
Mad 21218 8| E| 8|8 &
. Ry =3 -~ = B &9 s |59
Parameter
kV\Thole Length [ 2735 2815
(Without Fork) mm )
Whole Width W. mm 1210
Whole Hei .
ole Height D s 2150
(Mast Retractedy mm .
Whole Height B
TERE 4140
(Mast Extended) - -mm
Wheelbase F mm 1700
. Track Front Q1 mm .. 1000
g Front Overhang B. mm | . 490 . Lt 510
% Rear Overhang C  mm | 545 , 615
& Fork | {enoth  mm 1070
Dimen ‘
sion | Width mm | ; 130
Height mm | “ 45 - 4 , 50
Fork Horizontal . - ~
| ork Horizonta - 250-1100
Adjustable Range  mm
Ground Clearance (in the - 140
Place of Mast) mm : ~ - L
Self weight kg . 40 4680

111 Structure, Principle, Adjustment, and Maintenance of Forklift Truck
In order for operators to use, service, andk”rhaintainfthe forklift truck in a better way, the items of such

aspects as the structure, principle, adjustment, disassembly and assembly, maintenance, and failure removal, etc
related to the forklift truck are now introduced one by one, respectively. .
1. Power System

1.1 Engine Overview ;
Refer to Table 3 and Table 4 for the imported gasoline and diesel engines used for 2.0-3.5t forklift trucks

in A series
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Table 3
Main Technical Parameters Gasoline engine
Model K25
4-Stroke, Water-Cooling, Straight-Line, and
Type .
Valve in Head
Cylinder: Number of Cylinders — Cylind
_ Y ylmder 4-89100
Diameter x Stroke mm
Total Displacement | 2.488
Compression Ratio 8.7
Rated Power/Speed  kw(ps)/rpm 37.4kw/2300rpm
Max Torque/Speed  N.m(kg.m)/rpm 176.5N.m/1600rpm
No-Load Min Speed  rpm o , 850rpm
Min Fuel Specific Consumption g/ps.h - 290g/kw.h
Whole Length x Whole Width x Whole Height ~ o
i ‘ e 708.9%588.6x728

. In Clockwise Direction Looking from the End
Movement Direction

of Fan
Firing Order 1-3-4-2
Inlet Valve Open before Top Dead ”
Center (BTDC)
Inlet Valve Close after Bottom Dead 30
Center (ABDC)
< Exhaust Valve Open before Bottom 12
g Dead Center (BBDC)
%'3. Exhaust Valve Close after Top Dead 12
0%' Center (ATDC)
Inlet Valve
Valve (Heat Engine) 038
Clearance
Exhaust Valve
mm 0.38
(Heat Engine)
Cooling System Forced Circulation Water Cooling
Lubricating System Forced Lubrication
Gasoline Pump Membrane Type
Air Filter Paper Element Filter
g Engine Oil Pump Gear Type
z Oil Rough Filter Paper Filtration
s Water Pump Centrifugal Type
Thermostat , Wax Type
Generator Voltage V 12V
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L R | 50A
~ - : Voltage V 12v
Starfcef Output Power kw 1.2kw
o VoltageV 12
e
< Capacity Ah 60
- i Lubricating Oil [ 35
Referential Data -
Cooling Water 1 3.5
Table 4
Model
Parameter 4TNE98 $48-408
Type 4-Stroke, Water-Cooling, Straight-Line, and Valve in Head
Number of Cylinders
Q Cylinder Diameter x 4-98x110 4-94x120
E Stroke
it Total Displacement 3.319 3.331
Compression Ratio 213 22
Rated Power/Speed 42.1kw/2300rpm 38kw/2300rpm
Max Torque/Speed 206N.m/1700rpm 176N.m/1800rpm
No-Load Min Speed 750rpm 770
Min Fuel Specific Consumption 265 g/kw.h 255 g/lkw.h

Movement Direction

In Clockwise Direction Looking from the End of Fan

Whole Length x Whole Width
x Whole Height

728%526%707 741x559%706

Weight

225kg 245kg

Working Sequence of Cylinder

1-3-4-2

Cooling System

Forced Circulation Water Cooling

Lubricating System

Forced Lubrication

Oil Injection Pump

Distributed Type

01l Injector

Throttling Type

.. Alir Filter Paper Filtration
- Lubricating Oil Pump Cycloid Pump
B Water Pump Eddy Current Type
g Thenﬁqstat Wax Pellet Type
a o Voltage 12V
% Current 40A 50A
s Method of power
S . AC Generation, and Silicon Rectification
generation
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Refer to their respective engine operati
engines used for 2-3.5t forklift trucks,

g(f Voltage 12

&

B Output Power 2.3kw 2.2kw
Battery ‘ 12V 90Ah

_—

on and maintenance manuals for the introduction about homemade

The power of engine is mainly transmitted to the transmission system from flywheel through clutch or

torque converter,
fan belt.

1.2 Ttems to be observed for Installation ‘andskOper‘atio‘n of Japanese
Nissan K21.K25 and Mitsubishi EPA Gasoline Ehgines)

(1) Items to be observed for Installation of Japan-made Gasoline Engines

and as engine itself ¢

arries working oil pump, it is relatively convenient for engine to replace

-made Gasoline Engine (Applicable to

Items to be Observed during Requirement Remarks
Assembly of Forklift Truck
Allowed 80°C in Common Use and :
Temperature for Max 110°C (Outlet Water To prevent -too heated
Q Cooling Water Temperature) engme
0;: Pressure of Heat 88.3kPa(0.9kg/cm?) in Standard Value
o Radiator Cover Common Use
P Exhaust shall be performed
5 Exhaust from the placfe of pet c9ck,
when cooling water is
injected.
Lubricating Allowed 120°C Max Oil Temperature
System Temperature inside Oil Pan
2) Items to be observed for Operation of Japan-made Gasoline Engines
Items to be Observed during Operation Requirement Remarks
It is required to use wire
mesh air filter core, to be
replaced generally after
work for 1200 hours in 6
‘ Air Suction Negativ.e Max 6.18kPa, and months, while it shall l?e
Cooling Pressure (Inlet Negative below 0.98kPa in replaced a5 s00n as possible
System Pressure of Inlet Bell Common Use for 3-shift s?/stem or for
Mouth) atrocious environment, and
otherwise, the cylinder and
piston will be worn out, and
CO black smoke will be
discharged. ’
Exhaust Pressure 13.3kPa (below Adverse impact will arise for
, Exhaust (Air Vent Qutlet 100mmHg) in engine power and noise, if
System *  Pressure) Common Use

_9_

:too high.
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o ‘Eiectrical
~ System

2-3.5t A Series

| off System |

Oil Pump Allowable

Otherwise P.T.O.chain will

6.7kg mm/3215rpm extend and break, and
Load ’ . .
engine will stall out.
Standard
) e.m ar' Generally used for-15C ~
Battery Capacity Specification: +35C
12V-60Ah

Operating
Environment

Ambient Temperature

Standard Situation:

Regional Altitude
1000m

Elevation below

-15°C~+35C
When vsed at more than
Standard 1000m altitude, the mixed
Specification: compensation shall be

performed for gasoline
engines in combination with
altitudes.

3) Fuel, Lubricating Oil Used for Japan-made Gasoline Engines and Other Requirements

Item

Requirement

Remarks

Fuel

Lead-free general gasoline at 89 octane
rating to be used, equivalent to Number JIS
K2202-1988 2

Equivalent to Chinese Standard
(GB484-86RQ-90 Number gasoline,
and otherwise, the rotating speed
will be instable, it will fail to
combust completely, if present with
lead gasoline, and will cause wear
to parts of gasoline engines, and
give rise to environmental

pollution.

Lubricating
Oil

Application Specifications: API: Above SD
Grade (Equivalent to above Chinese QD
Grade)

SAE: For Normal Regions: 20W
Clod Zones: 10W
To be replaced after use for 200 hours or 1

month

Anti-freezing
Fluid
(LLC-Long
Life Coolant)

Equivalent to JIS K2234-1988, 2 Kinds
LLC Concentration:
Standard Zones (above -15°C) 30%
Cold Zones (above -35C) 50%

To be replaced generally for every 2400
hours or 12 months, but it is changeable by
taking circumstances into consideration, as
operating environments and conditions are
different.

Chinese anti-freezing fluids shall
be referred to for implementation,
and it is recommended to use
long-acting antirust anti-freezing
fluid (FD-2 Type, -357C)

_10_.




aximal : .
gﬂgﬁ 2-3.5t A Series Internal Combustion Counterbalance Forklift Truck Operation & Maintenance Manual

Authentic Japan-made products to be used

Fuel
Filter To be replaced for every 2400 hours or 12
months
é? Engine | Authentic Japan-made pfoduéts to be used
Eé Oil o be replaced for every 600 hours or 3

Filter months

Air AuthentiQ:Japan—méde products to bé used
Tobe replaced for every 1200 hours or6

Filter Eam e )
‘  months

Note: The period for replacement in the table iﬁdiéaies g‘éherai situation '(81 hours/day), and it shall be

replaced earlier for 3-shift system or under atrocious bperating conditions.
1.3 Engine Adjustment g

It is required to adjust the rotating speed of engine as it produces influence over operating efficiency with
both running speed and lifting speed of forklift truck, and the rotating speed of engine shall be adjusted
aécording to the under-mentioned methods, if it fails to reach the specified value. |

(1) Adjusting idle speed (used for gasoline engine)

a) Warm up the engine until the temperature of engine cooling water reaches 857C;

b) Mount tachometer on engine, and use the idle speed adjusting screw of carburetor to adjust the engine
speed to 650r/min for 2-3.5t forklift trucks;

¢) Adjust the limit screw for the minimum openness of air throttle, in the direction for engine speed to be
increased;

d) Use idle speed adjusting screw of carburetor, to adjust the engine for 2-3.5t to 650r/min;

e) Repeat the steps ¢) and d) until a stable rotating speed of 650r/min.

(2) Adjusting the no-load maximum rotating speed (used for gasoline engine)

a) Warm up the engine until the temperature of engine cooling water reaches 85°C;

b) Shut down, and ensure that the accelerator pedal is pushed down to the bottom and the air throttle i
fully open; |

¢) Start engine, and allow air throttle to be fully open; '

d) The adjusting screw for speed limiter may be turned until the specified speed is reached, if the rotating
speed of engine is higher or lower than specified value; The maximum no-load rotating speed for 2-3.5t forklift
trucks is 2800-3000r/min.

(3) Adjusting idle speed (used for diesel engine)

The speed of diesel engine is controlled by speed limiter of fuel injection pump, and the latter has been
properly adjusted on test bed in general, while it can no longer be adjusted after engine is mounted. The steps

for adjustment using test bed are given as follows (for reference):

4
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i

Fig 1-1

a) Control the zero adjustment of gear rack, mount the control rack for measurement device onto the end

face of control rack for oil injection pump, and align the zero position of control rack for measurement device

with the zero position of graduated scale;

b) Fully tilt the control rod in the direction for fuel to be increased, and ensure that the control rack

extends by more than 15mm. Then fully tilt the control rod in the direction for fuel to be stopped, and ensure
that the control rack on the graduated scale is less than Imm;

c) Adjust the oil injection timing and injection speed;

d) Adjust the pressure from the minimum negative pressure;
(4)Examine whether or not air leak exists, by making use of adjusting rack to adjust the negative pressure

of oil injection pump in reference to Fig 1-2.

(5) Adjusting the limit of smoke by making use of adjusting screw for limit of smoke, while the operators
shall pay attention that please never adjust it for imported engines, when they are basically under normal

operating conditions.
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1.4 Fuel System:

Fuel system is composed of fuel tank, oil quantity sensor, and oil quantity indicator (Fig 1-3 and Fig 1-4).

nEE Oil-Water Separator -

connected to engine
return oil port -

darty
-
-—

1
Z\ Float to Rise to This Place
Resistance as 180Q

Float to Drop to This Place

, vRemstance as 10Q
L =t o

= o= =TE§ == == =

Fig 1-3 Fuel Tank (Diesel Forklift Truck)
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Port Sealed up _ L

J R

.
-
-t

]

Z% Float to Rise to This Place
Resistance as 1800

Float to Dfop to This Place
Resistance as 100

Engine Oil Inlet

Gasoline Filter’

F\""——\..r""

Fig 1-4 Fuel Tank (Gasoline Forklift Truck)

1.4.1 Fuel Tank

Fuel tank is an integrated welded structure connected with vehicle chassis into a whole, located on the left
side of vehicle chassis. The capacity of fuel tank for 2-2.5t is 52L, 60L for 3-3.5t forklift trucks, and the fuel

quantity sensor is fitted on the tank cover of fuel tank to detect the fuel level.

1.4.2 Fuel Quantity Sensor

_14_
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K Direction

l K Direction

e
ey
Full =
Level A —] - £
i
4
\

8

Float to Rise to This B

= Place Resistance a
= 180Q2 :
Fuel position [Resistarice 15(Q)
FULL | 1s0%5 |
v L/2 95%5
= Float to Drop to " 3
This Place EMPTY 10

Resistance as 100

Fig 1-6 Gasoline Filter
(Specially Available for Gasoline Engines)

Fig 1-5 Fuel Quantity Sensor

The fuel quantity sensor is used to convert the remaining fuel quantity in fuel tank into voltage, and refer
to Fig 1-5. The value of resistance will change, when float moves upward and downward, by making use of
alloy steel wire to be fabricated into slide resistance connected with float, and the storage fuel quantity inside
fuel tank can be read out from the instrument panel through electromagnetic fuel gauge.

1.4.3 Maintenance of Fuel System

The fuel system is to be maintained and serviced once for every work of 100 hours, with the following
method, and the fuel tank shall be cleaned once for every work of 600 hours.

(1) Fuel Filter

Fuel filter is used for remove dust and impurity in fuel, and this fuel filter is located between the fuel tank
and the gasoline pump (gasoline engine) or oil delivery pump and oil injection pump (diesel engine).

Service of fuel filter for gasoline engine: (including the two items of A) and B)) )

A) Fuel Filter I for gasoline engine is in a through or cylindrical type, and it shall be replaced periodically
(namely replacement by years). (Refer to Fig 1-6). It is peculiar, with one grade of fuel filtration increased.

B) Fuel filter for gasoline engine (Refer to Fig 1-7.)

a) Take off the oil drain plug 7 (Refer to Fig 1-7) and drain the gasoline in gas cup completely.

b) Loosen Nut 1, and detach Filter Core 4.

¢) Clean or replace the filter core. < .

d) After reassembly is completed, start engine for gasoline to be filled into the gas cup of ﬁltf;if : Exan"ﬁne‘ "

whether or not gas leak exists, and Parts 8 and 5 seal rings may be replaced if leak exists. ;
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(2) Service of Diesel Engme Fuel Flltel'
This ﬁlter is m cyhndncal type, not detachable generally, and it shall be replaced in complete set if

- reqmred
a) For every work of 100 hours, dismount the cylindrical shell using special tools, and take out the filter

core.
__b) For every work of 600 hours, the entire filter shall be replaced.
k ¢) It is required to pay attention to examining as to whether or not fuel leak exists after reassembly.

f d) Pay attention to examining the working status of Part 1 overflow valve.

Fig 1-7 Fig 1-8

(3) Fuel-Water Separator (Sediment Bowl)

As VE oil injection pump is lubricated with fuel internally, water content in fuel must be separated, and
therefore sediment bowl is used. If indicator light of fuel-water separator turns on, water shall be drained. (Fig
1-9). ‘

a) Water Drain

Loosen off the fuel drain plug and allow fuel drain plug to drain water manually. Then tighten the fuel
drain pump and start the pump for multiple times. It shall be ensured that no fuel leak exists, engine is started,
and warning light is turned off. Firmly tighten the fuel drain plug.

b) Air Exhaust

_16_.
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Loosen off the air exhaust plug (overflow valve) of oil injection pump, and press the main pump until no
air emits. It shall be ensured that no fuel leak exists.

(4) Cleaning of Fuel Tank

The fuel tank is to be cleaned once for evéry work ko‘fy 600 hours, and attention shall be paid to fire control

for forklift trucks using gasoline engine during cleaning.

‘Manual F uel Pump

NS

[k

Fuel Drain Plug
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2. Mechanical Transmission Césé, Speed Reducer, and Speed Differential

Mechanical Transmission Case
Type Manual Gear Shift, Slide Synchromesh Gear
: ‘Number of Gears 2 Gears Respectively for Forward and Backward
Forward Gear 1/Gear 2 3.253/1.407
Speed Ratio
Backward Gear 1/Gear 2 3.204/1.386
Speed Reducer )
) Spiral Bevel Gear
Reduction Gear \
. . 2.5 (1-1.8t)
Speed Reducing Ratio
2.1 (2-4t)
Speed Differential ‘
Reduction Gear ‘ - Spur Gear
Speed Reducing Ratio 5.7 (1-1.8t)
6.182 (2-4t)
Differential Gear ‘ Common Bevel Gear
Oil Quantity 8L
Weight (at the Time without Oil) ) About 155kg (1-1.8t), about 100kg (2-4t)

2.1 Overview
The transmission device for mechanical drive forklift trucks is in an integrated structure composed of
mechanical transmission case, speed reducer, speed differential, and clutch shell (Fig 2-1). Synchromesh gear 1s

fitted with mechanical transmission case for meshing gars to turn synchronously, to avoid gear impact during

gear shift, and to be able for gear shift to be steady, to reduce noise arising from gear shift, especially during

forward or backward commutation.
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24
34/ B/ 32 31 ; 29/ 28 27 kk 8 \25
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3
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Fig 2-1 Transmission Device
1. Elastic ring ~ 11. Needle bearing 21, Bearing nut 31. Main shaft 41. Forward gear
2. Space sleeve 12. Bushing 22. Tapered roller bearing 32. Engagement sleeve = 42. Reverse gear
3. Elastic gasket 13 Cluster gear 23. Thrust plate 33. Thrust washer 43. Low speed gear
4. Ball bearing  14. Bushing 24. Output gear 34. Tapered roller bearing 44. High specd gear
5. Space sleeve 15. Bearing bracket 25. Steel ball 35. Output shaft ‘ o
6. Ball bearing  16. O-ring 26. Idler gear shaft 36. Transmitting rod
7. Input gear 17. Shaft collar 27. Idler gear ~ 37. Gear shift lever

8. Input shaft 18. Oil seal 28. Needle bearing 38. Steel ball o
9. Sliding bolt  19. Ball bearing 29, Bushing 39. Spring
10. Case cover  20. Bearing nut 30. Needle bearing 40{Y0k€ k

g
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2.2 Mechanical Transmlssmn Case :
The mechamcal transmlssmn case is composed of one driving shaﬁ one output shaft, one main shaft, and

one idler shaft (used‘ for reversing gear shift), and one or several gears of different number of teeth are available
on each shaﬂ These gears are used for gear shift by making use of gear-shift handle, through two groups of
synchromesh gears in the type of engagement sleeve mounted on the main shaft, for the output shaft to transmit
i the power of engine onto the drive wheel through low-speed gear and speed differential as well as half shaft.
The mechanical transmission case is in common use for 1-1.8t and 2-4t, but the structures are the same, as
introduced below:
2.2.1 Driving Shaft and Slide Screw

The driving shaft is inserted into the inside ball bearing of flywheel on one end of clutch, and mounted
with input gear on the other end of spline (normally engaged with duplicate gear on the output shaft) fixed
inside the ball bearing on the transmission case, with middle part mounted on the bearing bracket through ball
bearing and snap ring. The bearing braéket 18 mounted on the transmission case by virtue of slide screw, and the
driving shaft and the bearing bracket are able to move together in axial direction through rotating the T-shaped
screw thread of slide screw, when it is required to replace the brake shoe assembly of clutch, for the driving
shaft to retreat into the transmission case.

2.2.2 Output Shaft

The duplicate gear is mounted on the output shaft through two needle roller bearings and spacer sleeves,
with the other end of output shaft mounted with the output gear using spline through spacer sleeve. Tapered
roller bearings are mounted on the both ends of output shaft, to adjust the bearing-side clearance using gasket
on the rear end. The bull gear in the duplicate gear is engaged with input gear and high-speed gear, while the
pinion is engaged with low-speed gear, while the output gear is normally engaged with forward gear and
reversing idler gear.

2.2.3 Main Shaft :

High-speed gear, low-speed gear, reversing gear, and forward gear are all mounted on the main shaft
through needle roller bearings, and as they normally maintain engagement with duplicate gear, reversing idler
géar, and input gear, gear shift or reversing may be performed just through operating the synchromesh gear on
the main shaft.

22,4 Tdler Shaft

Thkek idler gear‘ shaft is fixed on the transmission case, positioned using steel ball on the rear end. The idler
gear 18 \mkcy)‘unted on the idler gear shaft using needle roller bearing, and this idler gear is respectively engaged
with fevérsing gear and'output gear.
2.2.5 Rotary Rod and Gear-Shift Poking Fork (Refer to Fig. 2-2 and Fig. 2-1.)

Two rotary rods are respectively used for shift of speed gear and direction gear. The poking fork is
supported on gear-shift lever, locked inside the slot of gear-shift lever, for the convenience to fix gear-shift

position.
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2.2.6 Synchromesh Gear (Refer to Fig. 2-3)

Synchromesh gear is composed of synchronous taper, synchronous ring, and insert.

a) Synchronous Taper: Gear 11 or 13 carries a shaft taper face (synchronous taper) and involute spline, to be

respectively combined with the synchronous ring (Part 2) and the engagement sleeve (Part 5) through the
friction face and sphne gear of thls taper face

b) Synchronous ng The synchronous nng has a hole taper face,
mutually matched with the synchronous taper through the fnctlon
face of this taper face. The synchrOnous ring has three grooves
uniformly distributed along the mrcumference and these three )
grooves are correspondingly aligned with the positions of spline
for engagement sleeve and the spline for synchronous ring, to

facilitate bear down on the synchronous nng through the spline 6

of engagement sleeve.

Fig. 2-2 Gear-Shift Mechanism

- Spline Gear of Synchronous Ring eeo o 3 : ; @

. Synchronous Ring
. Spline Gear of Gear 11
. Synchronous Taper

. Engagement Sleeve

. Spine of Engagement Sleeve 5
. Insert

S B S R U PO I N T

. Spring
9. Clutch Driven Disc Hub
10. Poking Fork

11. Normally Engaged Gear N\
12. Tooth of Gear 11 $
13. Normally Engaged Gear
14. Tooth of Gear 13
‘ @ 8) @0 9) (3 (4

Fig. 2-3 Synchromesh Gear

¢) Insert: The bulge in the middle of three inserts are fitted into the spline slot of Engagement Sleeve 5, the
parts of its both ends are respectively embedded into the three grooves correspondmﬂ to synchronous rmg, and
the inserts bear down on the top part of spline slot 6 through two Springs 8 Thls outwald sprmg force :
facilitates the spline gear of synchronous ring to be frequently at the aligned posmon
Operate the synchromesh gear, and it can be divided into under—mennoned 6 steps from neutral posmon to

completion of engagement, described in Figs 2-4~2-10.
Step 1: (Refer to Fig 2-4)

=21
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The force through act'on on the gear shlft lever durmg gear shift,
is transmitted onto the engagement sleeve 5 through poking fork
and the engagement sleeve 5 and the insert 7 respectively move
a dlstance X] and Xz. At ‘this point, the middle bulge of Insert 7

: 1s stﬂl in the mternal slot of the engagement sleeve.

~“ Step 2 (Refer to Fig 2-5)

~ After the clearance between X and X is removed, the acting force
is added onto the brake shoe of the insert 7, synchronous ring 2
and the synchronous taper 4. This force overcomes the action of

spring force for the insert to tilt to an angle, to form an angle

contact as indicated in the figure, and the engagement sleeve

moves for a Z distance under the action of this force.

Fig2-4

Step 3 (Refer to 2-6)

(Instruction: The meshing process as indicated in Fig 2-6~2-10 is
the top views in all) |

Friction torque is generated on the friction face of Synchronous

taper through the force of insert 7 effected on the synchronous i

Fig 2-5

-
2o
H

i,

rmg, and the synchronous ring is allowed to turn an angle, forone 7

side of the synchronous ring groove to get in contact with the side
face of the insert. At this point the engagement sleeve is allowed

to be located at the position aligned with the synchronous ring.
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Step 4 (Refer to Fig 2-7)
After Step 3 is completed, the synchronous engagement sleeve has 3
displaced for a Z distance, so as for the place 15 of the spline gear f
for synchronous ring (1) to begin to get into contact with the NG "'i“?
chamfered part of the spline (6) of the engagement sleeve, and at -
the same time the required. friction torque Tc is gradually achieved -}?"” ;’ ,kﬁ
on the surface of the synchronous taper, for the original ‘inertial 2 l "’xf
torque Ti of gear to be gradually reduced, namely Ti < Tc f oo
engagement process has begun synchromzatlon !
‘ 2

Step S: (Refer to Fig 2-8)

When the relative speed difference of the synchronized normally

engaged gear 11 and the engagement sleeve 5 is 0, the inertial

torque Ti=0, namely the friction torque overcomes the inertial

torque, for the speeds of gear 11 and the main shaft to be the same, NG=0

- T
|
2

to complete synchronization. At this time, for the continuous

action of axial force, the synchronous ring turns an angle in Te=Ci
circumferential direction, for the gear of engagement sleeve to be

located between 3, and at the same time under the external force,

the synchronous ring has changed into floating status for the

engagement sleeve to be able to pass between the synchronous
rings.

Fig 2-8

Step 6: (Refer to Fig 2-9 and Fig 2-10)

After passing through the synchronous ring, the engagement sleeve has moved a Y distance as indicated in Fig
2-7, for the chamber part of the spline 6 of engagement sleeve to begin getting into contact with the chamber ;
part of spline gear 3 of gear 11 (Refer to Fig 2-9.). The contact of this chamfer adds a torque T on gear 3
through spline of engagement sleeve, for the gear 11 to turn an angle along the circumferential dlrectmn"k
relative to engagement sleeve, this to have the spline of engagement sleeve pass between the splme gear 3;~and ;
the whole synchronization process is then completed. The power is transmitted through the clutch driven disc |
hub on main shaft, the engagement sleeve and the gear 11 (namely the speed or direction gear) thus to achleve .

the gear-shift process.
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1 3
1 3
NG=0 \
— i
%
? T =0
—— 3
| \'.
7 2 <] 7
Fig 2-9 Fig 2-10
Power Transmission
' B 1 Driving Shaft
1. Driving Shaft 12. Main Shaft - . ¢
2. Input Gear 13. Reversing Gear ¥ -
- F
3. Duplicate Gear 14. Synchronous Taper 3 A1 4 )
; 11 1
4. Duplicate Gear 15. Engagement Sleeve Ompu?haﬂ —~———-—-]. 21
5. Output Gear 16. Clutch Driven Disc Hub o
6. High Gear 17. Synchronous Taper [1 :
7. Synchronous Taper 18. Forward Gear 12
8. Engagement Sleeve 19. Reversing Gear

&
l e
9. Clutch Driven Disc Hub 20. Reversing Gear

10. Synchronous Taper 21. Output Shaft

11. Low Gear 22. Inertial Shaft ’

Fig 2-11

Neutral Gear Position——

‘Th"e ‘powef:frokm the driving shaft 1 is transmitted onto the high-speed gear 6 and the low-speed gear 11

through nbrmally engaged input gear 2, as well as duplicate gears 3 and 4, but as the gear-shift engagement
sleeve for controlling speed and direction is at the neutral position, the output gear on the main shaft and the

output shaft: will not rotate, and that’s way the power cannot be exported.

Gear-shift Position

When gear-shift lever of transmission case is turned, the poking fork actuates the movement of

engagement sleeve, for respective gears to be engaged through synchromesh gear. The procedure for power

transmission is as follows:
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Driving Shaft — Input Gear —» Duplicate Gear —» High-Speed or Low-Speed Gear —»
Synchromesh Gear —» Main Shaf—» Synchromesh Geapr Reversing Gear of Forward Gear
Output-Gear Output-Sheft to Achieve Power Output

Power Transmission Procedure at 1% Forward Gear:

—2—3—4—1 1—10~—8~9—12—16~15——17-1 8——5—21

Power Transmission Procedure at 27 F orward Gear:

1——2——3—6~7—8-9~12~16~15~17—1 8—5——21

Power Transmission Procedure at lst Reversmg Gear'

—2—3—4—11—1 0——8—9~12~16—~15~—14——13—-1 9*20—5—21

Power Transmission Procedure at 274 Reversmg Gear

1~2w—3~6~7—8—9~12~16——15———14—13-19—-—20—5—21
2.3 Speed Reducer (Refer to Fig 2-12) ; ;

The part of speed reducer is located on the front part of transmisskion caée This mechanism has réduced
the rotating speed of output shaft from transmission case and increased the torque transmitted from the output
shaft, and then sends this torque to the speed differential. The speed reducer is mainly composed of the small
spiral bevel gear on the output shaft, one large spiral bevel gear, and one small gear shaft. The large spiral bevel
gear is mounted on the small gear shaft through spline, while the two ends of small gear shaft are both

supported with tapered roller bearing, and filled with gasket to adjust the side clearance.

1. Gear Ring 1
2. Bolt
3. Bearing Seat \. \ ]X
4. Ball Bearing - kY Vo
5. Thrust Washer ‘\
6. Tapered Roller Bearing b

o

¥

e £03
$ocd

3 4 5 B
AN

-
e
I N
e

7. Bearing Cover , ; ; :
8. Gasket N
9. O-ring N 1 |
10. Output Shaft , i 'i Hat g ;
11. Spiral Bevel Gear SIS j
12. Terminal Bevel Gear Shaft / g’l ,z' ) ?i
13. Cylindrical Pin A f o |
| |
|

14. Gear Shaft I S
15. Gear Shaft 11 !,a“! { f. I 1%
16. Half-Axle Gear 918 57 '
17. Gasket

18. Planetary Gear

3
&
G
=

Fig 2-12 Speed Reducer and Speed Differential |
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2.4 Speed Differential (Refe;té F1g 2-12)

Speed'différéhtial' ’iskn‘u‘)unied on the front half shell using bearing seat‘ through ball bearings on the two
ends, and thét ffbnf e’iry:l‘d‘kis‘ connected with axle shell. The shell of speed differential is made into a type of left
aﬁd rjghtpgr’ts,‘Wi‘th two half shaft gears and four planetary gears. The thrust washer is mounted between the
shell of speed differential and gear and it is allowed for a clearance to be retained between respective gear pairs.
The': plgnetary gears are supported using gear shafts I and II, while gear shaft I is fastened onto the body of
‘ksp‘keed~kdifferential using cylindrical pink, and gear ring I is fixed onto the shell of speed differential using
kk; érticulated bolts.

© The power from transmission is generated into differential speed by speed differential through speed
reduction transmitted onto the wheels through half shaft gear and half shaft.
2.5 Replacement of Poking Fork

Figs 2-13~2-20 explain some methods for replacement of transmission gear-shift poking fork, with

individual parts for driving devise taken as examples in graphic representations, and the replacement method

for disassembly and assembly on forklift truck is basically the same as them.

(1) Firstly detach the bolts for mounting shaft arm on the
rear end of gear shift lever on the side face. (Fig 2-13)

Fig 2-13

(2) Pull out the shaft arm slightly (Fig 2-14).
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(3) Loosen off the mounting bolts on Case cover (Fig
2-15).

(4) Perform fast-speed gear shift, from forward to
backward, or from backward to forward, for the front
end of gear-shift lever to leave the shell of

transmission case (Fig 2-16).

the shaft arm (Fig 2-17).
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(6) Remove the snap ring on thﬁi-Qlkltér‘éfld‘ Qkf"r‘k)tary
rod using calipers, and take it off (Fig 2-18).

(7) Gently knock at the head of rotary rod (Attention:

Not to be heavily opened), and taken off the rotary rod
(Fig 2-19).

(8) Loosen off the poking fork togetiler with gear shift
lever. Attention: At this point the position where the
poking fork located shall be known clearly (Fig 2-20).

o Fig 2-20
2.6 Reassembly of Poking Fork

The procedure for reassembly of poking fork is contrary to the disassembly procedure, but attention shall be
paid to the following points:
(1) It shall be reassembled at a clean site, to prevent entry of dust and Impurity into the case.

(2) Examine the wearing status of respective parts, and those that are excessively worn shall be replaced with

_28_
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new ones.

(3) Generally speaking, respective - seal parts and
O-rings shall be replaced with new ones.
Reassembly procedure is as follows-
(1) Mount the spring and the steel ball into the hole of
poking fork, set in the gear shift lever, genﬂy knock at 1t ‘
and have it properly mounted (Fig 2 21) |
Attention: a) The position of pokmg ﬁ)rk
position when it is disassembled. b The teel bal : on
poking fork shall be dropped into the corres on mg

middle slots of the gear shift Iever '

(2) Align the poking fork and the slot of engagement
sleeve properly, and fit the properly mounted poking
fork, and the gear-shift lever into the case (Fig 2-22).

(3) Assemble the shaft arm properly (Fig 2-23). At this point attention shall be paid to the position of gear shift
lever (Fig 2-24).
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(4) The two mounting bolts s'hal_li:bék firstly screwed up
using a torque of 28.4-44 N.m (2.9-4.5kgm), before
’the lock ‘Scryéwaﬁ;t}ié end part of shaft‘arm is tightened
up (FigZFZS) - -

Fig 2-25

(5) After the head of front-end gear shift lever is inserted into the case, tighten up the lock bolt using a torque of
7.8-17.6N.m (0.8-1.8kg.m), and use the torque of 3.7-23.5N.m (1.4-2.4kg.m) to screw up the lock nut. (Figs

2-26, 2-27);

Fig 2-26

Fig 2-27

(6) Fit the rotary rod and O-ring together into the shell (Fig 2-28), and use snap ring to lock it up (Fig 2-29).

Fig 2-29

_,30_
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(7) Mount the gasket of case cover and the case onto the shell and use the specified torque of 20.6-34.3N.m
(2.1-3.5kg.m) to screw down respective bolts (Fig 2-30).

Fig 2-30

3. Hydraulic Transmission Case and Torque Converter
3.1 Overview

FYQXD30 series hydraulic transmission gearbox and FCSQD30 differential assembly constitute a
full-floating power transmission system, which is a new-generation forklift transmission system.

FYQXD30 series hydraulic transmission gearbox is composed of hydraulic torque converter and gear shift
gearbox, with a front gear and rear gear; FCSQD30 differential assembly uses a pair of cylindrical gears and a
pair of bevel gears two-level slowdown, with slowdown and differential transmission. The gearbox output and
differential assembly input are in the form of connecting flange, and a connecting way of wing-shaped coupling
is used between the two; meanwhile, a rubber shock-absorbing sleeve is used on both sides for auxiliary
support respectively, so it has excellent shock absorbing effect; even in the bumpy environment, it also can
make operators feel operating on a flat ground, so that the whole vehicle’s vibration reaches a minimum, thus
greatly improving the job efficiency.

The torque converter equipped with FYQXD30 is a single-stage two-phase integrated hydraulic torque
converter with three active wheels; it makes the gearbox with auto-adaptability of hydraulic transmissi‘on
output, and it can change the output torque and speed accordingly as the external load changes, and can absoi‘b
and eliminate impact and vibrations from outside load on the engine and drive system. With eléctro-hydrauﬁc
control gear and with micro valve and cushion valve, it is simple and convenient in operati‘(k)n,k and starts.

smoothly, significantly reducing the intensity of operations.

3.2 Main technical parameters
Rated output speed of matching engine 2000~2300r/min
Rated output power of matching engine 33~45kW

Enter the rotation direction (input-oriented) Clockwise

o
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Transmission ratioofgééi‘rﬁdk - . © F1=2.195 R1=2;258

Transmission ratio of differential gear: i=7.899
Main perfomén‘ce pa‘raméters‘ of hydraulic torque converter:
: ‘ D=265mm

Effective diameter
Torqué coefficient under the operating condition of zero speed Ko0=3.0+0.15

Maximum efficiency ‘ 1>0.79
- Nominal torque of pump pulley with the maximum efficiency Msg=31+1.6N.m
~ Nominal torque of pump pulley with zero speed MBgo=33.5+4N.m
Working oil: L-TSA32GB11120-89 turbine oil

Or 6# and 8# hydraulic transmission oil

3.3.1 The main oil pressure of the gearbox is 1.1 MPa~1.4MPa, the oil inlet pressure of the torque

3.3 Notes to installation and usage

converter is 0.4MPa~0.6MPa, and the oil pressure is 0.1MPa~0.3MPa. The connecting position of the pressure
gauge is shown in Figure 1.

3.3.2 The normal working oil is 70°C~90°C, the maximum operating temperature does not exceed 120°C
and the lasting time is no more than 5 minutes.

3.3.3 The working oil should be kept clean, and there shall be no impurities. The working oil should be
replaced 100 hours after starting to work at first at a normal oil temperature, and later, new oil should be
replaced every 1000 hours of use or long-time stopping before opening.

3.3.4 Check the oil level 5 minutes after starting, and the oil surface height should be within the scope of
the dipstick.

3.3.5 When shifting the vehicle gear, the micro valve should be first closed; when shifting or braking, the

micro valve must be turned off, to prevent damage to the clutch or brake failure.
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Torque converter oil pressure measurement Rel /4

4. Drive Axle

Figure 1

Type Front Wheel Drive, Axle Body Fixed with Vehicle Chassis, and Fully Floating Type
Truck 2. 2.5t 3. 3.5t
Ton: : .
onmage Single Tire Double Tire Single Tire Double Tire
Tire Model 7.00-12-12 PR 7.00-12-12 PR 28%9-15-14 PR 28x9-15-14 PR
Rim Size 5.008-12 5.008-12 7.00T-15 7.00T-15.
Tire Pressure 860 kPa

970kPa
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4.1 Overview , ; o ;

Drive axel 1S mamly composed of axle housing, wheel hub, half shaft, and bréke; The axle housing i8 in an
integrated ‘ca‘st structure The tyre is prized on wheel hub through wheel rim using stub bolt and nut. The power
is tréﬁsﬁ]itted to half shaft through speed differential, and finally the front wheel is actuated by wheel hub for
rotanon Each wheel hub is mounted on axle housing through two tapered roller bearings, so the half shaft only
bears the torque transmitted by wheel hut. Oil seal is fitted inside the wheel hub, to prevent entry of water and
~ dusf, or oil leak.

1-2.5t the wheel rim for single tyre is in partial type, with wide tyre used for 3t and 4t, while 2-4t forklift
trucks may be equipped with double tyre (Refer to Fig 4-2.).

Wheel rim
Wheel hub

Brake device

S

Axle housing e
Half shaft /

Fig 4-1 Drive Axle

4 2 Maintenance of Drive Axle
~ The wheel hut of drive axle shall be reassembled according to the following procedure:

Coat lubricating grease on the tapered roller bearing;

When the lock nuts for tapered roller bearing inside the wheel hub is tightened, attention shall be paid that the
fotatmg torque of wheel hub is 9.8-29.4N.m (1-3kg.m) after tightening (or return by about 1/8 circles after
tighte ing, for wheel hub to be able to rotate freely).
Tight en the half shaft mounting nut and its torque
s 96-111N.m (9.8-11 3kg.m). N | T 3 51 470-550N.m
. Tightcﬁ the wheel mounting nut and its torque
is 470-550N.m for 2-3.5t.

Tighten the brake drum mounting nut and its torque

is 206-225N for 2-3.5t.
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5. Steering System

Type of Steering System Rear Wheel Steering with Power Steering
Power Steéring

Forklift Truck Tonnage ‘ L 2t, 2.5t, 3t, 3.5t

Cycloid Full Hydraulic Steering Gear | BZZ7-125

Q 2 | Cylinder Diameter ~ mm ; @70

g- ¢ | Diameter of Piston Rod mm | o 00

Stroke .y mm o 108

Diameter of Steering Wheel mm D300

5.1 Overview

Steeﬁng system is mainly composed of fully hydraulic steering gear, and steering cylinder.

(1) Fully Hydraulic Steering Gear Assembly (Fig 5-1)

It mainly includes cycloid fully hydraulic gear, (Refer to Fig 5-2), steering column, and steering wheel.
The steering column and the steering wheel are able for forward and backward rotatioﬁ by 45", to ‘adapt to
driver’s different needs. | ; :

Fully hydraulic steering gear is able to transmit the pressure oil from bypass v;alvek‘to' steering cylinder
through pipeline according to the size measurement for the rotation of steering wheel. When engine is turned
off, oil pump cannot feed oil, and then steering may be achieved manually. :

(2) Steering Cylinder (Fig 5-3)

Steering cylinder is in dual-action through type. The two ends of piston rod are connected with steering
knuckle through link. Pressure oil from fully hydraulic steering gear enables the piston rod to move leftward or

rightward through steering cylinder, thus to achieve leftward or rightward steering.
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Fig 5-2 Cycloid Fully Hydraulic Steering Gear

1.Spacing block 5. Bearing 9. One-way valve
2. Valve Body 6.Return spring 10.Stator
3.Universal Driving Shaft 7. Valvesleeve 11. Rear cap

r4.‘Valyekcore 8. Pull-out pin
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1.Cylinder Casing
2.0Orifica circlip
3.0-ring

4.Axial seal ring

5.Flap

5.2 Examination after Reassembly of Steering System .
(1) Turn the steering wheel leftward and rightward thoroughly to sce wh

applications are uniform, and whether or not rotation is steady. ,’

6.0-ring seal
7.Cylinder cap
8.Dust ring

9 Retainer

10.Piston rod

Fig 5-3 Steering Cylinder

11.Support ring 16.Support ring
12.0-ring seal
13 Steel ball

14.Piston

15.0-ring seal
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(2) Examine whether or m‘)t‘ oil pféssure pipeline is correctly arranged, and whether or not the left and right
steering are reversely assembled. ; :
(3) Jack up the rear wheels, and slowly turn the steering wheel leftward and rightward. Repeat it for

several times, and remove the air in the hydraulic pipeline and the cylinder.

5.3 Failure Removal for Steering System

Problem Analysis Cause of Generation Removal Method

. Oil pump damaged or out of action To be replaced
Steering Wheel

Fixed Bypass valve blocked or damaged To be cleaned or replaced

Rubber hose joint damaged or pipeline blocked | To be replaced or cleaned

Bypass valve pressure too low Pressure to be adjusted

Air present in oil circuit Air to be removed

Steering Reset of steering gear out of operation, and

Operation positioning leaf spring broken or elasticity | Leaf spring to be replaced

Toilsome insufficient

L . ) Sealing of piston to be
Excessive internal leak of steering cylinder ]
examined .

Forklift Truck

. . . Flow of bypass valve to be
Serpentine or | Excessive steering flow

adjusted

Swinging

Abnormal Oi1l tank level low Oil to be added

Noise

Suction pipe or oil filter blocked To be cleaned or replaced

Sealin f steering cylinder guide sleeve
Oil Leak caling of stecring - cyhn g To be replaced

damaged or pipeline or joint damaged

6.Traversely-placed Cylinder Drive Axle

Tonnage - 2-3.5t

Supported with Central Supporting

Type of Axle body Shaft
a

. Inner Side Wheel
~Steering angle

Outer Side Wheel

Center Distance of King Pin

Kingk pin
: Sidewise Inclination Angle

Wheel Camber Angle
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Tonnage 2-2.5t 3-3.5t
Tire 2X6.00-9-10PR o 226.50-10-10 PR
Rim 4.00E-9 L 5.00F-10
Inflation Pressure 860KP€1 . . o 790KPa
Total Weight . Ardimd 155%kg L

6.1 Overview - - e

Steering axle is in a type of welded stfud;ﬁ-‘e of a 'kbox"cfosks éééti‘onk (Fig k6-’l’), ahd ‘it 18 composed of
steering axle body, steering cylinder, ﬁﬁk, and stf;ering ‘Whekel. Slider-crank,mechanism is applied to steering
trapezium. The steering knuckle iskékctuéted by cylinder piston rod through link for rotation, for steering wheel
to deflect, thus to achieve steering. Steering axle is prized on the tail bracket in the rear part of truck frame
using bolts through bearing seas via forward and backward pin shafts, for the axle body is able to swing round
the pin shaft. One left and right steering knuckle is available respectively on left and right of steering axle. The
rear wheel hub is mounted on the shaft of steering knuckle using two tapered roller bearings. The wheel is
prized on the wheel hub through wheel rim. Oil seal is fitted on the inner side of bearing,

for lubricating grease
to be retained inside the wheel hub and the steering knuckle.




@ gﬁﬂ’,—fimal 2-3.5t A Series Ihtemalr CémbUStion Counterbalance Foﬂd‘ift Truck - Operation & Maintenance Manual

1.Left universal joint
2.Steering axle
3 NutM12
4. NutM12x40

5. Washer 14

6.Wasl‘1‘er 14

7.Bolt M14x45

8 King pin
9.Cylindrical pin 10x20
10.Bushing

Fig 6-1 Steering Axle

11 Bearing 198908K

12.Right universal joint

13. Hex. Nut M12x30

14.Cotter pin6.3x50

15.0il Seal

16.Wheel bolt

17.Wheel

18.Wheel nut
 19.Wheel cap

20, Nut M20x2

21.Washer 30

22 Tapered roller bearing
23.Bearing 30211

24. Grease nipple Z1/8
25. Oil seal

26.Needle bearing
27.0-ring

28.Adjusting shim

29. Link pin

30. Link rod

31.Retaining plate
32.Washer 8
33.BoltM8x16

34 Knuckle bearing
35 Nipple M6
36.Bushing
37.Steering cylinder
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6.2 Steering Knuckle and Steering King Pin

Steering knuckle is mounted between the upper and lower shaft sleeves on the two ends of steering axle
body using stecring knuckle king pin, thrust bearing, and gasket. The middle part of king pin is locked on
steering knuckle using lock pin, while the two ends of king ?in afe supported by needle roller bearings pressed
on the axle body. Oil seals are mounted on the two ends of needle roller bearings, and oil cup is fitted on the
king pin. s . ; g
6.3 Adjustment for Pre-tightened Load of Sfeéring Whéel Beaﬁng

(1) As indicated in Fig 6-2,'thc internal ",cavitieskof, iﬁtefn‘al and ekxte‘mal‘ bearings'as well as wheel hub
cover are added with lubricating gréase,‘ and"at‘the ~sa~me‘tir‘kﬁe ‘so_mé: 'lubri‘c':ating"grease‘ shall also be coated on
the lip of oil seal. S - ~

(2) Fix the bearing outer ritig ontdk"(he Whéel hub, and-mount the wheel hub onto the shaft of steering
knuckle.

(3) Mount the flat washer and tighten the slot nut, and its torque is 206-235N.m (21-24kgm). Loosen the
slot nut and then tighten this nut, with its torque as 9.8N.m (lkgm).

(4) Knock at the wheel hub gently using wood hammer, turn the wheel hub manually by 3-4 circles, to
ensure a steady rotation, and measure the rotating torque, with its value as 2.94-7.8N.m (0.3-0.8kgm).

(7) When rotating torque is higher than the specified value, it may be returned by 1/6 circles, and then

measure its rotating torque.

(8) Lock up the slot nut using cotter pin, when specified rotating torque is reached.

206-235N.m
21-24kg.m

| Inject Lubricating Grease

| Fig 6-2 Adj tment for Pmy—tighte‘n'ed Load /




@%?a?’mal 2~3-5tASﬁries:IiﬁenialzCdmbusﬁoncbuﬁierbalance:Foﬂdfﬁ, - Operation & Maintenance Manual

7. Brake System

Front Twin Wheel Brake, Internal Expaﬁsion, Hydrauljc

Pedal Lever Ratio 5.66

Master Cylinder
Diameter

19.05mm

Wheel Brake 2-2.5t 335t

Type Dual Servo Type with Parking Brake

Wheel Cylinder

Diameter

28.58

Size of Brake Shoe
LxWxT)

324 X 60 X Tmm 348x76%8mm

Area of Brake Shoe 194.4 cm?*x4 264 cm?x4

Inner Diameter of
310mm 314mm

Brake Drum

Parking Brake Front Twin Wheel Brake, Internal Expansion, and Hydraulic Type

7.1 Overview
Brake system is in a front double-wheel brake type, and it is composed of brake master cylinder, brake,

and brake pedal mechanism.

7.2 Brake master cylinder
; Brake master cylinder includes one valve seat, one one-way valve, and one return spring, as well as rubber
cup, piston, and auxiliary rubber cup. The end part is fixed using thrust washer and stop steel wire, while and
_ external part is protected through rubber dust cap. The master cylinder piston acts through push rod through
operatmg brake pedal. When brake pedal is pushed down, the push rod pushes forward the piston, and the brake
fluid in the cylinder body flows back to oil tank through return oil port, until the main rubber cup blocks the
 return oil hole. After main rubber cup has pushed the return oil port, the brake fluid in front cavity of master
'cylmder is compressed and opens the one-way valve, thus to flow to the wheel cylinder through bypass pipeline.
In this way, the pistons of respective wheel cylinders extend outwards, for the friction plate of brake shoe and
the brake drum to get into contact with each other, to achieve the effect of deceleration or brake. At this point,
 the rear cavity of piston is supplemented with the brake fluid from return oil port and oil inlet port. When brake
pedal is loosmed, the piston is pressed by return spring, and at the same time the brake fluid in respective brake
cylinders are 1ikewise compressed by return spring of brake shoe, for brake fluid to return to the master
cylinder (the front cavity of piston) through one-way valve. The piston will return to original place, the brake
fluid in master cylinder will flow back to oil tank through return oil port, and the pressure of one-way valve is
adjusted to certain proportion to the remaining pressure in brake cylinders, so that the rubber cup of wheel
cylinder is correctly placed to prevent oil leak, and to eliminate the effect of choke that may possibly arise

during emergency brake.
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. Nﬁg__‘;\& 4~ To Oil Storage Tank

To wheel
P speed
reducer

Fig 7-1 Brake Master Cylinder

7.3 Wheel Brake : -

Wheel brake is in an internal expansion and hydraulic type, and it is composed of brake shoe, sprin
wheel cylinder, adjuster, and bottom plate. The two brakes are respectively mounted on the two ends of front
axle. One end of brake shoe is connected with support pin, while the other end is connected with cle
adjuster, and bears down onto the bottom plate by spring and tension spring pull rod. Levcr LH Br
mounted on primary brake shoe, while adjustment pull rod for automatic clearance’;ad)usktel’ :
secondary brake shoe. Refer to Fig 7-2, Fig 7-3. .
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1. Bottom platg

2. Adjusting sleeve

3.Brake shoe

4, Elastic“gés'kei i
5. Park brake pull rod
6 Return spring

. 7.Shim
*7: h A: LEFT BRAKE ASSY'
8. Mandrel B: RIGHT BRAKE ASSY’

9. Pull Spring
'10. Park brake push rod
11. Compressed spring
12. Adjusting leverage
13. Spring seat
14. Spring
15. Spring cap
16. Spring
. Spring seat
. Spring pull rod
. Support pin
. Shim
<21, Rubber plug
_22.Brake cable
23Bolt M8X 16
24. Washer 8
25. Brake cylinder
26 .Cover
27, Piston rod
iston

9. Brake cylinder cup
). Brake cylinder spring
31, Oil plug
32 Deflation screw
33. Deflation screw cover
34 Dustcap
3s. Rivei .
36:Cushion = ig7-2  2-2.5t Wheel Brakes
37. Support pm ~
38. Clearance-adjusting bolt
39. Washer 10
40. Clearance-adjusting rod
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1. Brake cylinder

2. Brake shoe with friction plate
3. Bottom plate

4. Clearance adjuster

5. Spring cable

6. Brake show with friction plate
7. Spring pull rod

8. Spring seat

9. Compressed spring
10. Rubber plug

11. Pull spring

12. Guide panel

13. Guide plate

14. Return spring (rear)

15. Torsion spring

16. Pawl

17. Pin

18. Left brake push rod
19. Spring

20. Park brake pull rod
21. Pin

22. Elastic gasket

23. Rod-pin retainer
24. Brake cable
25. Washer
26. Bolt
27. Return Spring

PEt g i g

R d jﬂt“aﬁ \\15
/ | 2R | !

R - AR I
S S o
e A P I
: I

T T 1

Fig 7-3  3-3.5t Wheel brake
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The brake actlon m forward movement is as follows (as mchcated in F1g 7-5). Through operating brake
k wheel cylinder, the primary brake shoe and the secondary brake shoe are effected by two forces of equal size
but reverse directions, respectively, for brake shoe and brake drum to get into contact with each other, while the
primary brake shoe is pressed onto the adjuster with support of friction force between brake shoe and brake
drum thereby for clearance adjuster to generate a larger force used to operate the wheel cyhnder to push the
~ secondary brake shoe, and to force the upper end of secondary brake shoe to bear down on the support pin, thus
togeta relatively large brake force. In another connection, the reversing brake action is performed in reverse

diréotion, but the brake force is the same as that during forward movement.

I ) ,

e

/

g

Driving brake shoe

- Fig 7-4 Brake Actions during Forward Running Process Fig 7-5 Brake Actions during Reversing Process

k'7k.4 Automatic Clearance Regulator (with 2-2.5t brake mainly described, and the action principle of 3-3.5t
bfakes is the same as that of 2-2.5t)

’ k~ Thé kautomatic clearance adjuster is able to automatically maintain the clearance between brake shoe and
’,brake drum between 0.4-0.45mm (0.25-0.4mm for 3, 3.5,). However this adjuster only acts during reversing
brake Durmg reverse movement, the brake shoe will disengage once the brake pedal is pushed down, thereby,

; the seeondary and the primarily brake shoes will begin to get into contact with brake drum for rotation together,
until the upperén‘d of primarily brake shoe begins to get into contact with support pin.

Meanwhlle when secondary brake shoe is released from the support ping, the A part of adjusting lever
(Refer to Fig 7- 3) is relatively in tension, thus for adjusting lever to rotate around the B part, for C part to
lower, and the D part of adjuster to rotate leftward, so as to achieve the objective of automatic adjustment.
When brake pedal is ﬁ;lfther pushed down, the pressure applied to both ends of adjust is larger, which has

increased the resistance to thread rotation, for the force of adjusting lever to be unable to actuate rotation of part

D.




@ glg;ﬁ(lmal 2-3.5t A Series Internal Combustion Counterbalance Forklift Tﬁxck

Operation & Maintenance Manual

7.5 Manual brake

Manual brake adopts a hand-pull flexible shafi body;
power shoe brake that acts on the front wheels,
be used.

togemer‘ with the foot brake, it uses an autbmatic
Only when the fqﬂ;lift _tm‘cl:(k‘has parked, the mami‘a‘l; brake can

Before adjusting the manual brake, decide whether the driﬁzé :axl‘e BY‘Zsiking‘ 'éystem ﬁmétions properly. 1) adjust

the nut B, so the length is equal to 68mm, and then tig‘htenkthe:}oc‘k:nutfB. 2) screw and adjust the nut A to

adjust the manual brake’s pulling force. The pulling ‘forcév is 147—196N ‘ on,kthe P'point in the Q direction of the

locking handle. 3) after the manual brake ]evgr is correctly :é&jus;téd, ;‘réléase, the manual brake lever, to ensure

the brake is fully released. 4) Ensure that the manualbrakeworks “pfdpefly through the above adjustments.
Note: coat appropriate amount of Iithiurﬁ base greaSekontbkfhé‘guide rail and keep regular painting.

Display
bracket

Fig 7-6 Parking Brake Device
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7.6 Adjustment of Brake Pedal (Hydrauhc Forklift Truck) ;
Adjust the stop bolts so that the pedal location is shown in the followmg and the distance between the

front floor and it is 113mm and the pedal stroke is 20mm. Tighten the stop bolts, to ensure that the foot brake

can ywor;k properly.

&

Limit Bolt

Brake Master Pump

Inching Valve

Fig 7-7Adjustment of Brake Pedal

7.7 Maintenance

This section covers brake disassembly, reassembly, and adjustment (with mainly 2t brake described, while
the brakes for 3t, 4t and 1-1.8t brakes are similar. Attention: The following ones with “*” are only the part
drawings for 3t brake.).
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7.7.1 Disassembly of Wheel Brake

(1) Remove the fixed spring of secondary brake
shoe, and take off the adjusting lever, top lever, ‘akmd‘
the top lever return spring (Fig 7-8); |

(2) Remove the return springs for the two brake
shoes (Fig 7-19)

(3) Remove the other three fixed springs (Fig
7-10).

(4) Detach the primary brake shoe and the
secondary brake shoe, and at the same time
remove the spring for adjuster. (Fig 7-11)
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(5) Demount the brake oil pip on‘the wheel Cylinder,
 then remove the mountmg bolts‘for wheel cylinder, and
k separate the wheel cylinder from the bottom plate (Fig

72)

(6) Remove the E-shaped retainer ring that fastens the
brake cable onto the bottom plate, then remove the
mounting bolts on bottom plate, and detach the bottom
plate from the axle. (Fig 7-14)

(7) Remove the shield for wheel cylinder, and push out
all the parts m51de the cylinder (Fig 7-14)
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7.7.2 Examination of Wheel Brake

Examine all the parts as to whether or not any of them is worn or damaged and it shall be repaired or replace, if

incompliant.

(1) Examine whether or not the inner surface of wheel cyhnder bcdy and the surface of piston column are
rusted, and then measure the clearance between plston and cyhnder body

Specified Value: 0. 065mm 0.150mm (2 3.5t F orkhﬁ Truck)
Maximum Value: 0.15

(2)Visually check whether or not the pump rubber cup is damaged or d1storted and replace it if
incompliant. ‘

Outer Diameter of Rubber Cup: ©30.1.92(2-3.5t) .The standard value for mterference of rubber cup 18:1.52,
and the minimum value is 0.42 (2-3.5t).

(3) Examine the free length of wheel cylinder spring, and replace it is improper.

It is specified that the free lengths of wheel cylinder springs for 2-2.5t, and 3-3.5t forklift trucks are
respectively 60mm and 58mm.

(4) Examine the thickness of brake shoe,-and replace it if it is found to be excessively wom out.
Specified Thickness: 7.2mm (2-2.5t) 8.8mm (3-3.5t)
Minimum Thickness: 4.5 mm (2-2.5t) 5.0 mm (3-3.5t)

(5) Examine the status of inner surface of brake drum, and

it shall be rehabilitated or replaced, if it is found to be
excessively worn out.
Standard Value:
310mm(2-2.5t) 314mm(3-3.5t)
Maximum Value after Rehabilitation: Fig 7-15
312mm(2-2.5t) 316mm(3-3.5t)

(6) Measure the free length and installation load of return spring for brake shoe (Fig 7-17). Refer to Part 8
of Fig 8-2, Part 6 of Fig-8-3, and Part 7 of Fig 7-4.)

Free Length: L=106mm (2-2.5t)
L=115.1mm (3-3.5t)

Installation Length: 116mm (2-2.5t)
122mm (3-3.5t)

Installation Load: 246N (2-2.5t)

225N (3-3.5t)

==

2-3.5t(124.5)

Ul
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(7) Measure the free length and mstallatmn load of return sprmg for top rod (Flg 7- 17) (Refer to Part 8 of

Fig 7-3, F1g72 andPart9ofF1g7 -4.)

Free Length

Installation Length

Installation Load

Forklift Truck Tonnage

(8) Measure the free length and installation load of adjuster spring (Fig 7-18 and Fig 7-29). (Refer to Part
12 of Fig 7-3, Part 18 of Fig 7-4, and Part 15 of Fig 7-2.)

_ Free Length: 86mm (2-2.5t) 121mm (3-3.5t)

Installation Length: 97mm (2-2.5t) 137mm (3-3.5t)

Installation Load: 153N (2-2.5t) 71.5N (3-3.59)

(9) Measure free length and installation load of ratchet spring (Fig 7-21). Installation Load: 14.7N (3-3.51)

L
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(10) Examine whether or not the adjusting mechamsm 1s damaged, how the operating status is, and also
examine whether or not the contact of adjusting lever is out of order, and replace it when necessary.

7.7.3 Reassembly of Wheel Brake

(1) Firstly dip the wheel cylinder rubber cup and the
rubber cup, piston, and shield in turn.

(2) Mount the wheel cylinder on bottom plate - o

Attention: Ensure that respective parts are all at the correct pos on during n~$tallation, and the bolt
tightening torques are 14.7-19.6N.m (2-2.51), 17.6-26.5N. rn(3-3 5t) ' .

(3) Mount the bottom plate onto the front axle.

Bolt Tightening Torque: 120-140N.m

(4) Add #2 calcium base lubricating grease at a, b, ¢, d respective lubricating pomts as mdlcated in F1g
7-21and Fig 7-22, and be careful not to allow this grease to be adhered on brake shoe.

(a) Support Face of Bottom Plate (b) Support Pin of Lever L H Brake

(c) Support Pin (d) Adjuster Thread and Other Rotating Parts

(e) Contact Face of Brake Shoe and Washer,Cup
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Fig 7-20  For 2-3.5t Forklift Truck

(5) Mount the brake cable assembly onto the
bottom plate using E-shaped retainer ring.

(6) Mount the brake shoe onto the bottom plate
using fixing spring, but the bottom part of
_secondary brake shoe shall be mounted with fixing
spring after the washer, cup and the adjusting
ever have been properly installed, to ensure that
 the pressure seat is fitted in the holes of brake
éhoé and adjusting lever (Fig 7-21).

~ (7) Mount the compressed spring onto the hand brake
push rod, and then install the push rod onto the brake

shoe

- (8) Mount the guide plate of brake shoe onto the support
pin, ahdthenkiantall the return spring of brake shoe (Fig
7-22).




maximal Qo . .
@ =5 2-3.5t A Series Internal Combustion Counterbalance Forklift Truck Operation & Maintenance Manual

(9) Install adjuster, adjuster spring, top rod, and return
spring for top rod (Fig 7-23).

Pay attention to the following respective items:

a) Adjuster Threat Direction and Its Installation Direction (In 2-2.5t forklift truck, rlght hand threat isused
for left brake, while the left-hand thread is used for right brake. In 3-3.5¢ forklift trucks Jeft-hand thread is used
for left brake, while right-hand thread is used for right brake.)

b) Adjuster Spring Direction (It is not allowed for the tooth part of adjuster to contact the spring.)

¢) Top Rod Return Spring Direction (At the end of support pin, the spring hook shall be fixed on the
opposite side of top rod.)

d) Top rod and top rod return spring shall be fixed inside the sloth of support pin.

€) Make sure that the lower end of adjusting lever shall be in contact with the tooth part of adjuster.

(10) Connect the brake oil pip onto the wheel cylinder.

(11) Measure the inner diameter of brake drum, and adjust the adjuster for the differences between the
inner diameter of brake drum and the friction plate of brake shoe to be:
0.8-0.9mm (2-2.5t) , 0.5-0.8mm(3-3.5t)

7.8 Operating Test on Automatic Clearance Regulator

(1) Firstly allow the diameter of brake shoe to approach the installation size, and pull the adjusting lever
with hand in the direction as indicated by the arrow in Fig 7-26 for adjust to rotate. When hand is released, the
adjusting lever returns to its original place, while the gear of adjuster will not rotate.

Attention: Even if when hand is released, and the adjuster gear and the adjusting lever return together, the
adjuster is still able for normal work after being assembled.

(2) In the case when adjusting lever is pulled, and the adjuster cannot do the abovementioned action, the
following items shall be examined:

a) Mount the adjusting lever, the top rod, the top rod spring, and the washer,cup firmly. ;

b) Examine whether or not the relationship in arrangement between adjusting lever and adjusting gear is |
correct. Refer to Fig 7-24 (2-2.5t), Fig 7-25 (3-3. 5t), and replace the parts if not satlsfactory In addmon _

examine whether or not lever and gear are in contact with each other.
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¢) Examine thther or not the return spring of top rod and the spring for adjuster are damaged, and then
examine the rotating Status of adjuster gear and whether or not its engaged part is excessively worn out or

damaged.
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7.9 Failure Removal for Wheel Brake

Problem

Analyms for. Cause of Generatlon

UoRIpUOY) 1004 Japun eIy

‘Removal Method

1. Oil leak thh brake system ; .
2. Clearance of brake shoe not properly
adjusted =
3. Brake too hot

To be repaired

i ,Adjufstéjr ‘tdl;)e,{ adjusted

Examme whether or not

k ‘ sklddmg exists

4. Contact between brake drum and brake
shoe under poor condition

5. Impurity attached on brake shoe

6. Impurity blended into brake fluid

7. Brake pedal (inching valve) improperly
adjusted

To be read]usted

To be repaired or replaced
Brake fluid to be examined
To be adjusted

oxerg
)M JUIS3IJ SSTON

1. Surface of brake shoe hardened or impurity
attached on it

2. Bottom plate distorted or bolt loosened

3. Brake

incorrect

shoe distorted or installation

To be repaired or replaced

To be repaired or replaced

To be repaired or replaéed

4. Brake shoe worn To be replaced
5. Bearing of wheel loosened To be repaired
- 1. Oil stain present on surface of brake shoe To be repaired or replaced
g 2. Clearance of brake shoe not properly Adjuster to be adjusted
g adjusted
2 3. Wheel cylinder out of operation To be repaired or replaced
§S 4. Brake shoe return spring damaged To be replaced
3 5. Brake drum deflected To be repaired or replaced
1. Oil leak with brake system To be repaired or replaced
w 2. Clearance of brake shoe not properly | Adjuster to be adjusted
%‘ adjusted
§ 3. Air blended into brake system Air to be bled
~ 4. Adjustment of brake pedal incorrect To be readjusted
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8. Hydraulic System o o - //4/___‘

Forklift Truck | 2-3.5t
o Tontage ' '

o oeximal 5 5¢ o Series Tteral Combustion Counterbalance Forklif Truck

Nissan K25
Aerospace
Mitsubishi
Mitsubishi

:Eqkuipped Engine

SGP1A28 SGP1A28
SGP1A28.2D SGP1A28.2D2
2D2HH1-L042 | 2D2H1-L707

2H 9-L093C H 9-R330C
C D

dumg e

Type Gear Type

Driving Driving with Engine Power Output Gear

Model , CDB3-F15YM3-02

- Double Spool Valve, with Overflow Valve, Bypass Valve,and Inclined
e
P Auto-locking Valve, pilot valve load feedback

Adjustin

g
Pressure

17.5MPa

SATRA Aem-TIOA .

12 MPa

11 L/Min

Type Single Act Piston Type, with Shutoff Valve, one-way valve and lower buffer

Cylinder
Inner 2-2.5t: ®50mm 3t: ®S6mm 3.5t; ®63mm

Diameter

1opurAD W1

(2n-grade Standard Mast at 3m Lifting Height) 1495mm (Varying along

Stroke . . .
with Type of Mast and Lifting Height)

Type Double Act

Cylinder
- Inner 2-2.5t: ®70mm 3-3.5t; ®80mm
Diameter

_ Piston
Rod
Outer

Diameter

1pUAD im

2-2.5t: ®32mm 3-3.5t: ®35mm

Stroke 225t 133 mm 3-3.5t: 133 mm
RN RES R, et
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Notice: If the forklift truck is kept without operating for a Iong time, it is requ1red to lift the mast cylinder 2-3
times at least every 10 days for lubrication maintenance.

8.1 Overview

Hydraulic system is composed of main 011 pump, multl way Valve I1ft cyhnder tilt cylinder, and oil

pipeline, as well as the direct transmission oil ,p‘u‘mp of engine powet-take-
8.2 Main Oil Pump .. .

The main oil pump is a gear pump, malnly composed of pump ody’pump cover one palr of gears,

bearing, and seal ring. Load balanced ~bééir1'ng and spemal lubncatmg method are apphed to main ol pump, for
the end face of gear to gain the minimum clearance. o . .

As pump body and pump cover are light and firm, as the‘y‘ are xﬁadé Of ailb? alummum "T’he tW'(‘){’shafts
respectively provided for driving gear and driven gear are separately installed on the bearing of pump body.
These bearings are made of special material, to bear the radial load of gear shaft on one hand and to serve as
the baffle seat for the end face of gear on another.

On the side of drive shaft, one oil seal is pressed and fitted on the pump body, to ensure the Sealing
property. The sealing between pump body and cover is ensured with seal ring in special shape mounted.

8.3 Multi-way Valve and Bypass Valve (Fig 8-1)

The 2-disk multi-way valve consists of four-plate valve body, two spool valves, one safety overflow valve,

and one bypass valve. The four-plate valve body is assembled using three stub bolts and nuts, and the inclined

spool valves are mounted with inclined auto-locking valve.
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Safetv Overflow Valve  Lifting Snool Valve Ihélincd Spool Valve ,

Connected to oil port
A . s

M22x1.5

|
Bypass Valve ' )/\

M16X 1.5 (Connected
with Steering Gear)

[ Leading to
‘ il Tank
LS Port Connected

with Steering Gear

3-M20x 1.5

Fig 8-1 Multi-way Valve
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8.3.1 Operation of Spool Valve (Taking inclined Spool Valve as example)

(1) Neutral Position (Fig 8-2) V

At this point the High-pressure oil drained from oil pump returns to oil tank through neutral position.
’l’nkitial‘ Pésfﬁibn,"~

- ‘icyt)ﬁﬁectli‘ﬁg" tilt §yl inder

Connecting tiit cylinder
s

iy
e . 1
S S oA =
pe . = x5
,,4\7-/ s =7 PP 7 P S o 3
S /:
e > - AR
S s -
LIS S

Fig 8-2

(2) Push-in Spool Valve (Fig 8-3):
At this point middle channel is closed, the oil from oil inlet port opens the one-way valve and flows to the
-pressure channel.

interface B of cylinder, while the oil from cylinder interface A flows to oil tank through low

By virtue of return spring, it may allow the spool valve to return to neutral position.

0il from tilt cylinder interface B 0il to tilt cvlinder interface A
AY

N

Returning to oilf
tank
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(3) Pull-out Spool Valve (Fig 8-4) .
At this point when neutral position is closed, the oil from the 011 mlet port opens the one-way valve and
flows to the cylinder interface A, while the oil from cylinder interface B flows to the oil tank through

low—pressﬁfé channel. By virtue of return spring, it may allow the spool valve to return to neutral position.

0il to tilt cylinder interface B 0il from tilt cylinder interface A

Returning to
Jil tank

Fig 84

832 Main Safety Overflow Valve and Bypass Safety Valve (Fig 8-5)

The main safety overflow valve is composed of the two parts including main valve A and pilot valve B.
When multi-way valve is reserved, the high-pressure oils in cavity C and working mechanisms (such as lift

k é}ﬂinder and tilt cylinder) are connected, the pressure oil acts on the pilot valve B, through the fixed throttle

- holes D and E. When system pressure is larger than the system regulated pressure, the pilot valve B is opens,

for the pressure in cavity F to drop. The valve core of the entire main valve A moves rightwards, for the
,pressure oil to be directly connected with Iow'pressure channel G, for cavity C to be relieved, in order to ensure

thgstabﬂlty of system pressure. Adjusting screw H may be used to adjust the stable pressure value of the

. system.

The bypass safety valve is in a relatively simple structure, as a direct-acting type of overflow, to get a
stable pressurc value for Steermg system by making use of the principle for direct balance of liquid pressure
with sprmg force \Vhen operating wheel is operated, the oil cavity M is connected with high-pressure oil
circuit. When system pressure is larger than spring pressure, the valve core N moves rightwards, and pressure
oil is connected with '1QW—presstlre oil circuit through cavity T, for cavity M to be relieved, in order to ensure
the stability for thekpressukre‘ of steering system. Adjusting screw K may be used to adjust the stable pressure
value of the system. : ‘

L valve is a balanced spool valve, and the spool valve L moves leftwards and rightwards through
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continuous change in flow and pressure to change the openness in the two places of R and S, to ensure‘that the
flows to working cavity Q and outlet PE to fully hydraulic “stéer‘i‘ng; gear‘arie automatically balanced, and to be

passed by steadily according to proportion. a, b, and ¢ are fcjhéiﬁXéd;thfotﬂé holes.

One way valve

Connecting \ v i }/Xz’

Orbitrol NS T
e e
Pr e
. SN
— - . _\_T , 3 : —\*-—*‘_—
f/fj‘ £ ] \- “}
K X TS N
. . \ N X‘ H
Steering overflow / / \

valve M N T 0il return T G Major overflow valve
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8.3.3 Action of Inchned Auto-lock Valve

The mclmed spool valve is mounted with auto- lock valve; mamly used to prevent vibration possibly arisen
from mterna] negatlve pressure of tilting cylinder, and avoid severe af Tﬂ‘m" Cylmder by mis-operation. For
general ccmventlonal structure, the inclined spool valve can still be operated for it to tip forward after engine is
~ ~tumed off. However, when this tilt auto-lock valve is used, it cannot make the mast tip forward, even if the

 valveis operate with a big push, in the case when engine is turned off. Refer to Fig 8-6 for its structure.

Initial position

Corltr_‘leztlng ti |; 3 g Connecting tilt
cylinder intertace I Cylinder interface A

The interfaces “A” and “B” of valve body are respectively connected to the front and rear cavities of

kpi‘ston for tilting cylinder. When spool valve is pulled out, the high-pressure oil (P) enters into interface “A”,

o iWhiIe’the oil in the rear cavity returns from “B” to oil tank (T), and at this point the mast is under the back-tip

V,'st'atus. ,

When inclined spool valve is pushed, the high-pressure oil enters into interface “B”, to allow the auto-lock

- valve n Spool valve to act by virtue of high-pressure oil, while “A” is connected with low pressure. When

engine turns off or stop rotation, there is no high-pressure oil for auto-lock inside the spool valve to act, hence
‘k : the k'intyerkfa‘ce‘ ~‘k‘A"" cannot be connected with low pressure, the mast will not tip forward, and negative pressure
can néithke‘rkbé‘ fox‘med in tilt cylinder.

8.4 0il Circuit of Hydraulic System (Main Ol Circuit) (Fig 8-7)

The‘high-‘pressure oil from the main oil pump reaches the multi-way pump, divided into two parts via
multi-way ﬁfalve and through the bypass valve therein: One part for high-pressure oil to be divided into lift
cylinder or tilt cylindéf?‘ and the other part is divided at an invariable flow rate into steering gear (with pilot
valve load feedback),‘to 'cykontrol the steering cylinder. When lift and tilt two spool valves are at the neutral

position, the high-pressure oil returns to oil tank directly through channel. When lift spool valve is pulled, the
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high-pressure oil passes through the throttle valve, and then pushes the piston rod upwards from downward of
lift cylinder piston. When lift spool valve is pushed, the loWer kpa‘:r"t of lift cylinder piston is connected with low
pressure, for piston rod to drop depending on self welght and cargo welght AT thxs pomt the oil flowing out

from lift cylinder passes through the throttle Valve for the droppmg

‘eed to be controlled When tilt spool

valve is operated, the hlgh—pressure oil may ﬂow mto the frontz av f tllt cylmder Wh1l€ the other side is

connected with low pressure, for the door frame to achleve the back ipo front\tlp actlon,

i Steering cylinder
¥

|

I :

L_j___t [ !
K I El T |
|

|

|

! lift | : | ‘k’lf ,~ ?;1ll:f‘f§;‘ol,_,w .
! eylinder left - .
l . Tilt
'left right cylinder
| right
b T e e e oy
I lowering !_ {)\ y It i
: Speed—regul ator ! y L_l:ll;,l o A i I
| | — ' |
: i i{& Wy l\.J' J_I.LI T .L”” ! i
' TA T 'ir ol B ot W4 l
i ! multi-way + b i
| valve ek i
]
i | |
1
! l

. Feenr pumd— A\ Returning
Orbitrol | fear pum ; o~ oil filter

l Hydraulic Oil tank I

v

Fesding

oil filter

Fig 8-7 Oil Circuit of Hydraulic System
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8.5 Lifting Cylinder (Fig 8-8) ..
 Two single-acting lifting cylinders are fixed on the rear side of channel Stgel,fgr the outside mast, and the

byottomk part of cylihdér is fixed on the bracket of lift cylinder on the outside mast uéing pins and bolts, while
the tOp part ()f Icylinder (namely the top part of piston rod) is connected with active béém; The piston strokes for

the tw')f Cykl'i‘knde‘rsyshallybe adjusted to be consistent, for the two cylinders to lift synChfoﬁdUsly, and the part 29

; may’Be adjusted to achieve the synchronization, if they are still not synchronized.
The lifting cylinder is mainly composed of cylinder body, piston, piston rod, cylinder cover, cylinder
“Bottom land sealing parts. One oil port is available in the lower part of cylinder body, while one return oil pipe i8
~ mouhfed in the upper part of cylinder body for a small amount of leaked oil above the piston to return to oil
tankThe piston is fastened onto the piston rod using slot nut and cotter pine, and one YX seal ring, retainer
. krjng\énd wear ring are fitted on the outer edge of piston. This piston moves along the mner suffac‘;g of cylinder
pody under the action of high-pressure oil. Shaft sleeve and dust ring pressed and matched are mounted in the
inner hold of cylinder cover, and this shaft sleeve supports the piston rod, while the dust ring is able for
cylinder body to resist dust. The stroke of piston may be adjusted by making use of cylinder cover.

When the lift spool valve of multi-way valve is pulled backwards, the high-pressure oil enters through the
bottom part of lift cylinder, to push the piston and the piston rod, for fork and inside mast to lift by virtue of lift
chain. When lift spool valve is pushed forward, the piston of lift cylinder drops under the effect of piston rod,
bracket, fork and cargo weight, for the oil under the piston to flow out. The oil drained out from lift cylinder is

controlled by throttle valve, and returns to oil tank through multi-way valve.

1. Beam 16.Pin

2. Dust ring 17.Slide valve
3. Shaft Cap 18.Spring

4. Cylinder cover 19. Joint

5. O-ring 20.0-1ing

6. Piston rod 21.Hoist chain
7. Cylinder body ~ 22. Plug

8. O-ring 23.Screw

o

9. Piston 24. Retainer ring

10. Support ring  25. Roller sprocket

RN 00 2 o B B 0

11. Retainer ring  26.Stopper
12. Yx seal ring ~ 27.Bolt

13. Nut

14. Cotter Pin

15. Bolt

.

Fig 8-8 Lifting Cylinder
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There is one shut-off valve on the bottom of lift cylinder, (Refer to Fig 9-9), to prevent cargo from abrupt
drop, when high-pressure rubber hose is suddenly cracked. The oil from lift cyhnder passes through the spool
valve of shut-off valve, and the oil holes around the spool valve allow the two rubber hoes to generate pressure
difference. When this pressure dlfference 1s smaller than the sprmg force
high-pressure rubber hose is cracked a very huge pressure drffere
and block up its surrounding oil holes only to allow a small amoun
part of spool valve, for fork to slowly drop

the spool valve will not act. If the

3

1S ormed for the spool valve to move

1 to flow through the pores on the end

When Normal ‘When Disconnected

Fig 8-9

8.6 Limiting Valve
Speed limiting valve (namely throttle valve) is mounted in the oil circuit of lift cylinder, to restrain the

dropping speed when fork carries a heavy load, and its structure is indicated as in Fig 8-10. When spool valve

of multi-way valve is at the “Lift” position, the high-pressure oil from multi-way valve passes through cavities
A and B as well as holes.C, D, E, and F, and cavity G under the condition when it is not throttled, and then
flows into the lift cylinder. When spool valve of multi-way valve is at the “Drop” position, the oil from lift .
cylinder passes cavity G, oil holes F, E, D, and C, as well as cavities B and A thought the entire valve. AT this \ "

point, pressure difference is generated between cavity A and cavity B, and opens the ball valve (Part 8). When '

pressure difference exceeds the spring force of spring 2, the valve core 7 moves rrghtwards, for the ﬂe
quantity of oil to drop for diminish of D and C holes, which has also reduced the flow quarmty thr
throttle hole.
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b - : g ¢3 Normal flow

‘Throttln flow

Side of Lift ~“7 Side of mauiti-way

cylinder / [ \ valve

Connector Spring Nylon ball Valve coreValve sleeveTrottlie plate Spring O-ring Valve body

Fig 8-10 Limiting Valve

8.7 Tilting Cylinder (Fig 9-11)

Tilting cylinder is in a double-acting type, mounted on the two sides of mast. Its end kof piston rod is
connected with mast, and the bottom of tilt cylinder is connected with truck frame using pins.

The tilting cylinder assembly comprises of piston, piston rod, cylinder body, cylinder bottom, guide sleeve,
and sealing parts. Welded structure is applied to piston and piston rod. One wear ring and two Yx seal rings are
mounted on the outer edge of piston, while Yx seal ring, retainer ring, and dust ring are fitted in the inner hold
of guide sleeve, pressed and matched with shaft sleeve. This shaft sleeve supports the piston rod, while the scal

ring, retainer ring, and dust ring are able to prevent oil leak and dust, screwed onto the cylinder body together

. with O-ring.

\

TN

1. Clevis 4 Yx Seal Ring 7. Bearing 10. Cylinder Body  13. Piston
2. Dust ng 5 0 ng 8. O-Ring 11.Yx Seal Ring 14 Yx Seal Ring
Bafﬂe Ring 6 Guide Sleeve 9. Piston Rod 12. Wear Ring

9 1

Fig 8-11 Tilting Cylinder
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When tilt spool valve is pushed forward, the high-pressure oil enters from the bottom of cylinder, thus to
push forward the piston for mast to tip forward by 6° and when spool valve is pulled backwards, the
high-pressure oil enters from the front end of cylinder body, to push backward the piston, until the mast tips
backwards by 12°.

8.8 Maintenance of Main Qil Pump . -
8.8.1 Disassembly (Refer to Fig 8-18 and §8-19 for Imported Mam Oxl Pump in combmatlon)

(1) Clamp the pump gently on the vice stand after cleamng, and ﬁrs kmove the belt 12

(2) Detach pump cover 1 and seal rings 8, 9, IO and 11 .

(3) Remove the front-end cover 7, and 8, 9, 10 and 11 ; ; ~ - ~

(4) Demount bearings 3 and 4, as well as gears 5 and 6 from pump body 2 and beanngs may be

dismounted through pressing the gears, if it is difficult to disassemble them o

It is the best to make arrangement according to the sequences in Flg 9-18 and Flg 9 19 in order to
facilitate examination.
8.8.2 Examination and Repair ;

The parts that have been disassembled, except rubber, shall be cleaned firstly with oil, and ‘examined,
repaired, or replaces according to following steps.
(1) Examination of Pump Body

High-efficiency gear pump is designed into that the crest of gear rotates along the inner surface of pump
body through slight press and touch, and the trace of scratch will be generated around the inner surface of the
crest and the pump body. Under normal situation, its trace shall not exceed a length 1/3 of the inner edge of the
pump body, and if it reaches 1/2 length, it indicates that the bearing and gear shaft are severely worn out. In Fig
9-12, when size X exceeds 39.180mm, or the trace of scratch on inner edge exceeds one half, it is required to

replace the pump body.

Inlet Outlet
o

/ Maintenance Limit Size

Fig 8-12

(2) Examination of Bearing (Fig 8-13 and Fig 8-14) . ;
The ideal situation is to require that the inner surface of bearing is not coarse, and the contact

brightness is shown at the position about 1/2 at the inlet side. The bearing shaﬂ“be ??Pﬁced

under-mentioned cases occurs.
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a) The trace of contact appears on the entire slide inner surface, and Ot
utie

a feeling of obvious coarseness exists when it is scraped with finger : Scratch
- L =

b) Crack appears around the end face, and a severe coarseness is felt
when it is scraped with ﬁngeﬁ nall

¢) The bonding trace with dthereXtr‘aneous substance appears on the ~Gear Side
internal slide surface and the end face.

Most cases of abovementioned failures are aroused by un-cleaned
hydraulic oil. At this peint t‘hew‘hoyle, oil circuit may be cleaned or
the-oil may be replaced. Soﬁ1e~,'irid‘i§1idﬁal cases are attributed to
overloaded safety valve, air correeidh,'fdr too high temperature, or too low viscosity. In the case when the

Fig 8-13

abovementioned failures occur, leading to coarseness or severe wear on the gear shaft or the end face of gear,
the gear and bearing shall be replaeed The limit size for bearing maintenance is: :

Inner Diameter—19.123mm (Fig 9-14)

Total Length—26.411mm

(3) Examination of Gear ; : o1
So long as clean hydraulic oil is used,,generally speaking, gear shaft and |9, Zrrm
gear end face will not be damaged. In the case when coarseness to a certain
degree is felt when it is scraped with finger nail on the end face of beaifing and
gear, or crack occurs on the gear end. face; or severe un-uniform wear is
present on the gear end face, the gear shall be replaced at this point. When
~.gear surface is worn or discolored, it indicates that failure has also occurred . ZBATImm
with bearing or pump body, and it shall be examined. The limit size for
the axial diameter of gear shaft is 18.935mm (as indicated in Fig 8-15).
(4) Examination of Oil Seal
_a) Oil Seal 14: (Refer to Figs 8-18 and 8-19) Oil scal 14 is a
_ combination seal, and the lip at inner side of the pump shaft plays the
:sealiq._g ‘function, while the lip at the outer side is mainly for dust

resiStance (as in Fig 8-16). It is mainly required to examine whether or
not crack, wear, or distortion exists with oil seal, and it is also required

. to examme Whether or not the elasticity of rubber is enough, and it

‘shall be replaced once it is out of order.

b) Se 1l ngs 8 and 9;
Seal ring 8 for pump body and seal ring 9 for bearing shall be
‘replaced with new ones, when pump body is reassembled.

) SeaI Rmos 10 and 11: Examine whether or not they are .
Seal Ring
worn and damaged ~ - Nozzle

! Dust-proof Lip

)

Pump Inner Side Pump Outer Side

E]
5
i

¥

Fig 8-16
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8.8.3 Reassembly (Fig 8-17)
(1) Clean the disassembled parts,

(2) Coat a thin layer of clean grease on the lips of oil

(3) Place the pump body 2 and the pump
with clean hydraulic oil. SEny -

seals 8,9, 10, 11, and 14.

cover 1 on a flat stand, and coat the inner surface of pump body

(4) Put bearings 3 and 4 into ‘thefpﬁmP?bf’)dy,_apd pay attention not to misplaceﬁ their mutual positions.
Place the bearing at correct position, and it Wy be L , ;

ak n putffo;;yreasse‘}kbk‘v i ~thé}cas¢: of ifficulty. It is never
allowed to knock it gently or press it in forcibly. ‘ - .

Driven Gear.

Positioning Pin
(at Inlet Side)

B8 Inlet side
/ Clearance_ not Allowed

Fig 8-17

(5) Turn over the pump body, put the driving and driven gears 5 and 6 into the pump body,
engaged teeth to be at the same engagement positions prior to disassembly.

and allow the

(6) Mount the bearings 3 and 4 on one side of the front end cover using the same method as in Step (4).

(7) Mount the seal ring for pump body 8, the seal ring for bearing 9, and seal rihgs 10 and 1, and pay
attention not to allow the seal rings to be overlaid in the middle.

(8) Assemble the front end cover 7, and in this case, wrap the band around the end of driving gear, to
avoid damage of oil ring lip, and don’t forget removing such band after the front end cover is mounted.

(9) When pump body is turned over to mount end cover, pay attention to prevent the slide of seal rings
installed during step (7).

(10) Mount seal rings 8, 9, 10, and 11, with the same method as in step (7).
(11) Put on the end cover 1.

(12) Mount spring washer 13 and bolt 12, and tighten the bolt with a torque of 47 50‘25 N.m (4.7 5.0'26 kgm). ;

Examine the gear pump as to whether or not it is assembled completely and properly. Pla(ie k'thke, dml g
shaft into the vice stand, the turn this pump, and the rotation of this pump shall be quite light. It is required to
reexamine the pump, in the case when it is difficult to rotate. k ;’ .

Before this pump is assembled onto the machine, it is required to examine for ?,Sec,"n'd? me wh
not the assembly of the hydraulic pump is correct, and whether or not the rotating direction is cor
Attention shall be paid to the following items when the pump is as‘semb‘lﬂydl - .

__71_
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a) Examine whether or not the lower part based on centerhne i8 damaged or present with dust.

b) Examine whether or not the flange face of pipeline is damaged or present w1th dirt.

Mount O-ring, after the abovementioned has been examined (plpehne ﬂange)

8.8.4 TestRun , ; . .

Operation-shall be camed out after assembly. Observe whether or not the pump has the specified
performance after reassembly, and do running-in. It is required for test run be ~performed when pump is
assembled on forklift truck, and test run shall be conducted accordmg to the followmg method If pump is
blocked or its internal part is excessively worn out, oil shall be replaced and ﬁlter shall be replaced or cleaned.

(1) Install pressure gauge on high-pressure pipeline near the pump. ‘ - ~

(2) Place the control valve at neutral gear, for pump to run at a speed nf SOO—IOOOrpm As this valve is at
neutral gear, the reading of pressure gauge shall be shghtly 10wer than lMPa (lﬂkg/cm) and keep the pump

k running for 10 minutes under such status.

(3) Increase its rotating speed to 1500- ZOOOrpm and allow itto be idle for 10 minutes,

(4) Keep the rotating speed at Step (3) unchanged mcrease the pressure to 2-3MPa (20-30kg/cm) for a
further operation for 5 minutes, and repeat such operanon until maxnnum pressure is reached. During this
process, use overflow valve to-increase load 0 as to ad_]ust pressure Allow each oil circuit to work for 5
minutes, and replace or clean the filter core of return oil filter. When pressure is boosted, attention shall be paid
to oil temperature, as well as the surface temperature and working sound of pump body. IF oil temperature or
pump temperature is too high, the pump shall be unloaded immediately to lower the temperature, and then this
process is to be repeated.

(5) After the above procedure is completed, readjust the overflow valve to the original working condition
and perform unloading test.

(6) No matter it is loading or not loaded, unloading test shall be made in either cases, to ensure that this
dev1ce has a proper speed.

k Fig 9-18 and Fig 9-19 respectively indicate the lateral views for structure of gear oil pump in clockwise
_and counterclockwise rotations, and Fig 9-20 represents the schematic diagram of hydraulic pipeline, for your
information.




maximal . .
EHE 2-3.5t A Series Internal Combustion Counterbalance Forklift Truck Operation & Maintenance Manual

Clockwise Rotation

1. End Cover 2. Pump Body 3. Bearing 4. Bearing 5. Driving Gear 6. Driven Gear 7. Front End Cover 8

Seal Ring 9. Seal Ring 10. Seal Ring 11. Seal Ring 12 Bolt 13. Lock Washer 14. Oil Seal 15 Locking
Collar -

Fig 8-18 Clockwise Rotation of Gear Pump ;
(2-3.5t Gasoline Forklift Trucks)
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1. End Cover

2. Pump Body

3. Bearing

4. Bearing

5. Driving Gear

6. Driven Gear

7 Front End Cover
8. Seal Ring

9. Seal Ring

10. Seal Ring

11. Seal Ring

12. Bolt

13. Lock Washer
14. Oil Seal

15. Locking Collar

Counterclockwise Rotation

~ Fig 8-19 Counterclockwise Rotation of Gear Pump
(2-3.5t Diesel Forklift Truck)
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8.8.5 Failure Removal
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Problem

Possible Cause

: Rexhoval Method

Qil of Oil Pump
Staying away

Oil level in oil tank to the low end

0il to be filled to the specified oil level

Oil suction side pipeline or filter
blocked

Tobe cleanéd?~ and 011 t‘oy':‘be replaced if it

Failure of Gear
Pump for
Supercharge

Bearings 3 and 4 worn, and bearing
seal ring 9 or filler seal rings 10 and
11 at fault

Tobe réplacedf -

Overflow valve misadjusted -

‘Preséiire to be réié;ed based by virtue of
| pressure gauge :

Air blended into pump

(1) Loosene3d joint at suction pipe side to
be re-tightened

(2) Oil to be added into oil tank

(3) Oil seal of pump to b € examined

(4) Pump to be started only until there is
no more air bubble in oil tank

. Noise of Gear
Pump Loud

Qil suction side hose twisted, or
cavity aroused by blockage of oil
filter

Qil filter to be cleaned and hose to be
adjusted

Air sucked inside due to loosening of
oil suction side joint

Each joint to be re-tightened

Cavity aroused due to excessive
viscosity

(1) Oil of proper viscosity to be used
(2) Work to be started only when ol
temperature is normal

Non-concentric

To be concentric

Air bubble present in hydraulic oil

Cause for generation of air bubble to be
examined and to be repaired

Oil Leak with
Pump '

. ;(1)011 seal and seal ring 8 of pump at
fault

(2)Sliding face worn (for internal leak
to be increased)

To be replaced
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9. Lifting System

2-3.5t Type Roller type, “J”-shaped inside mast, “C”-shaped outside mast with free lifting, two-stage telescopic
mast : N
End Face of Inside Mast: -
End Face of Outside Mast:
53
3
= =
=T 15
i
53

9.1 Overview

Lifting system is a two-stage rolling telescopic mast, with the outside mast typical of a “C” shaped end
face, and the inside mast in a “J” shaped end face. The fork and the bracket comply with the international
standard, with a free lift of about 150mm during operation.
9.2 Inside and Outside Masts

The mast assembly is composed of inside and outside masts. The lower part of the outside mast is
connected with drive axle, with weight mainly supported on axle housing. The bracket of tilt cylinder on the
outer side in the middle of outside mast is connected with piston rod of tilt cylinder. The mast is able to tip
forward for 6° and backward for 12° through operating the inclined spool valve of multi-way valve. The inside -
and outside masts are welded parts, to bear the longitudinal and traverse loads through rollers and side rollers,
and to allow the inside mast to rise and fall steadily.
9.3 Bracket : -

The bracket is also in a structure of welded part, to allow the bracket to move upward and downward
steadily along the inner edges of the channel steel for the inside mast and to bear the longitudinal and
loads through rollers and side rollers with clearance adjustable. As for 2-3.5t forklift truck ﬁrame ea
two groups of composite rollers and a group of single roller, a total of four groups OfVCQmQQS?t? ro
groups of single rollers make the forklift frame move on the portal frame ?ha@‘?~l~~5t€¢1 from
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| ;smkoothly. When the fork rises to the maximum height, one pair of main rollers on left and right on top will
extend to the upper edge of the inside mast. ' . ; .

The fork is locked inside the groove on the bracket using lock pins, and the spacing of fork may be
adjusted. on the left‘or right manual. International standard (ISO) is applied to fofk and bracket, to facilitate
common use and interchaﬁge. ‘ :

9.4 Adjustmeht of Lifting System
(1) Drop the fork to the ground, and adjust the nut on the 1ift chain’s upper end to ensure that there is the

distance A between the combined roller and the inner mast.

i

Forklift model

ey

Fork carriage

2-2.5T ' Sy
3-3.5T7

inner mast

F

JUSIE—

Combination
Roller

=

A

(2) Drop the fork to the ground, adjust the tensioning force of lift chain, to make sure the tensioning degrees of

A

both lift chains to be equivalent.

Locknut | Locknutll End connector

) /#’—%

= \-@———#—J —

(3)Adjustment of the lift cylinder
: When lift cylinder, inner mast and outer mast need to be disassembled or replaced, the assembly distance
shall be readjusted as follows:

~ (1)Place the piston rod head onto the upper beam of the inner mast without adjusting gasket.

-

Upper beam of
the inner mast
\\-E
Adjusting—" b
washer

1
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(2)Raise the mast slowly until the maximum stroke of the cyhnder is reached, check whether the two
cylinders are synchronized.

(3)Add adjusting cushion between Plston rod head of the cylmder Wthh stops movement first and the
upper beam of the inner mast. Make sure the cushlon is O me and 0.5mm thlck
(4)Adjust the tension of the chains , o
Remark: The adjustment of the cyhnder is m the catego
be stressed. :

ance,

safety while adjusting should

Note: When the forklift is not used for a long penod of txme not exceedi
be raised to the top 3 times to maintain lubricated.

10 days the cylinder should

10. Electrical System

10.1 Overview

The electrical system of the series models is a single-line electrical system with anode bonding, and it's
like a forklift truck’s "nervous system" to ensure that the forklift truck is working properly. The electrical
equipment is mainly composed of following several systems:

1. Power supply system

Power supply system mainly consists of battery, generator, charging indicator light and other components,

and supplies power to the electric equipment of the forklift truck. The battery provides power before starting

the forklift; the generator provides power when the forklift runs, and at the same time charges the battery, and
the charging indicator light is used to display the charging status.
2. Starting System

Starting system is mainly composed of heater plug, key switch, neutral switch, and starter lamp; its
function is to start the engine. After the key switch is turned on, the heater plug works, make sure the
preheating has completed and the heater plug has stopped working before starting. The starting system has

neutral protection function; only if the shift lever is at the neutral position, the engine starts correctly; it can not

start.

3. Stop control system
Stop control system is mainly composed of key switch and fuel solenoid valve. When downtime is nf;eded,

rotate the key switch to OFF, cut off the power supply of the fuel solenoid valve, and the fuel solenoid: VaIV¢

cuts off o1l supply and the engine stops automatically. .

4. Instrument system

Instrument system is primarily composed of intelligent instrument, water temperature sensor, oil
temperature sensor, fuel sensor, oil pressure switch, oil-water separation switch and Otherkkcompoknkents. Its
function is to detect the operation of the forklift truck and displays it through the dashboard,,allowllng operators

to get a good understanding of the state of the forklift.

__79_.
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5. Lighting and sound and light alarm system
The system includes a variety of lighting equipment, signal hghts homn, rcversmg buzzer etc.

Front combination lamp: a front combination lamp consists of hghts w1dth lamp and turn signal three

parts;

Tri-color taillight: a tri-color taillight consists of turn signal, wxdth lamp k‘ko"pk{lamp and reversing lamp

four parts;
Rear light; Warning light.
10.2. Summary description of operations:
1. Start and stop
Before the engine starts, you should first ensure that the gear control lev‘ ris at tﬁe neutral position, in
which case the meter displays neutral (N), or else the engine will not start Tlns ‘s because the forklift has a
function of starting protection, to prevent danger. .
When the key switch is OFF, you can insert/remove the key; in case that the engme has started, return the
key switch to OFF, and the engine will automatically stop. -
Rotate the key switch clockwise to the ACC gear, and the forklift is powered on and the preheatmg system
works automatically to heat the air; the preheating indicator light is on, mdlcatmgk the state of the preheating
system. After 8~128, the preheating is completed, and the preheatmg system stops automancally, then rotate the
key switch clockwise to ST gear, and start the engine. After the engme starts release the key switch, and reset

the key switch to ACC.
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OFF

Note:

1. After the engine has stopped, do not place the key switch to ACC gear, so as to avoid the power loss to the
battery;

2. When the engine is running, do not start rotate the key switch to ST gear, to prevent damage to the motor;

3. When starting, the one-time start time should not exceed 5S, and the twice starting interval is above 1208S; if

it is impossible to start the engine after starting three times in a row, you should first find out the cause before
you start it.

2. Forklift running ,
After the engine starts, push the gear shift lever forward, switch the gearbox to the forward gear, and the forklift
moves forward and the forward speed of the forklift is controlled by controlling the gas pedal; dial the gear
shift lever backward, switch the gearbox to the back speed, and the forklift returns and the backward speed of
the forklift is controlled by controlling the gas pedal.

3. Rocker switch

Forklift rocker switch block is mainly used to control various electrical parts of the forklift. 1. Tt is used to
control warning light: turn on it, and the warning light is flashing, turn off it, and the warning light goes out; 2.
It is used to control the status of the rear working light: after opening it, when the gear shift lever is put to the
reverse gear, the rear working light is on; after it is closed, the rear working light under any conditions wi/llknotk

be on; 3. It is used to control fuel switching, and control the use of any fuel while the engine is working.
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4, Horn button

Horn button is positioned at the center of the steering wheel, and the horn sounds after you press it.

5. Reversing light and 51gnals .
Put the gear shift 1ever to the reverse gear, and the rear light, reversing light and parking sensor buzzer work.

6. Light control - o
Rotate the light switch to the ﬁr' t gear and the front
the headlight works, in thlch\ckas_ he w1dth lamp still works.

and rear width lamp work; rotate it to the second gear, and

7. Turn signal
Push the steering switch forware
flashing at a certain fret;ﬁen‘é
forklift’s right turn SIgnal 18 ﬂash1

the forkhft is ready to turn left and the forklift’s left turn signal is
wurn switch backward, and the forklift is ready to turn right and the

ertain frequency.

8 Brakmg signal ;
When the forkhﬁ needs to be braked

brakmg sﬁtate._ o

p on ,fthe brake pedal, and the brake light works and the forklift is in the

Forward genr .
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Introduction to instrument:
The instrument is used to indicate the working conditions of various critical systems of the forklift, and

operators can quickly determine system failure prior to maintenance::

Note: the hour meter and weighing meter share a digital display zone; when it)i‘spowe‘red on, it displays the
hour counter and funnel chart; press any key, and it displays the weight value and "kg" and at the same time,

the hour meter funnel chart 13 off.

“Turn left light, the forklift’s left turn signal light works;

: Turn right light, the forklift’s right turn signél light works;

- Air filter clogging indicator, the air filter is clogged;

: Oil-water sepai‘ating light, excessive water content in the oil-water separator, and you need

to manually drain;
: Oil pressure indicator light, low engine oil pressure;

: Fault indicator light, engine failure;
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- Preheat indicator, the working state of the preheating systém;*
: Manual brake indicator light, handbrake in the pulled state;

: Charging light, generator not charging thebatktery;

Seat light, operator not seated“cérfecfly;

Pcrfalk'lkifti:hg height (nonk-‘kétary‘l}dardConﬁguratidn); ~

: display the forklift running time when starting, and switch to display the
weight of the goods after you press any key;

: Display the transmission torque converter oil temperature;

: Display engine water temperature;

‘Dlsplay the gear state, and the arrow pointing upward represents forward gear, while the arrow
pomtmg downward represents the reversing gear, and N represents the neutral gear;

Display the amount of remaining oil in the fuel tank
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Introduction to electrical box:
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The electrical box is used to install a chip fuse and relay. The chip fuse is are used to protect the circuits to
prevent electrical appliances and wire being bumnt due to short circuit. The relay is used to expand the switch
capacity, making the small-capacity switch can control high-power electrical appliances.

S1: meter, warning light, heater, directiona,

control valve and light switch

S2: encoder, pressure sensor, sparc

§3: reversing light, reversing beeper

S4: width lamp, smail lamp

$5: QGS, flamecut solenoid valve,

engine excitation

86: horn, wiper, brake light, OPS
controller

S7: headlight

Headlight relay

AT B BEK
(12V,70R)

Reversing light retay

[EESIE 8 2]
(12V.204)

Start relay

FEF 383

(12v.708) |

Preheat relay

Tt B4
(12V.70A)

Preheat time

Controller K3

Control prehcat
time: 8~128 K3

Flasher

oo ome—]
5A

146RD—]

== .-
147RE—

15A

o E=o—101ro—

10A T41RD

S oo |
130RD— ]

154

o> —fomooesy

A . - 105RDO; :

!T 5 T
§§ 204BK0.85-

e
- 105RD0 85

: “4086GY0.85

8~128
Load power

Inpt-3.44
Elcctronic 2x21W+2W

regulator

12480085 ——

Voltage adjustment range
BB
BEE L E:

o . .
A76Y ]
204BK—
P 12480
o 700YL |

o

14.0-14.3V

Small lamp relay

L}

UNSE LR-1G
(12V,208)

t

!
r—@———é—zmex&aﬁ—
[ oy ——

i GRS

X61

bl

LN T |
[ RN IS YO

403

101
101
101
F—101
101
——101
—101
—101
183
183
—147
—147
—140
——146
105

105

@

I

————  X63
X62

i

3

|

J

51: meter, wamning light,
heater, directional control
valve and light switch

§2: encoder, pressure sensor,
spare

S3: reversing light, reversing
beeper

S4: width famp, small tamp
55: QGS. flameout solenoid
valve, engine excitation

S6: horn, wiper, brake lighL,
OPS controller

S7: headlight

Starting relay

.. Front headlight relay

A B ] D

S S g =
DI7125Y-2.2-11  DJTO9IY-23-11 DITO127-AT 811 DJTG1,2Y7W7‘5'21

T
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Battery:
The following matters should be pa1d attention to when the battery is used:
This series forklift with mamtenance -free battery, during operation, attention shouid be pa1d to the following:
(1) When installing and maintaining, do not touch the conductor of the battery which may cause serious
burns: ‘
(2) - When charging the battery, the positive and negative can not be reversed, otherwise it will cause high
temperature, burning, fumes or explosion. |
(3)  When performing the battery routine maintenance, please wear goggles, rubber gloves and rubber shoes.
" The battery will produce flammable gas, therefore potential risk of explosion exists. It is necessary to
avoid short circuit and spark occurrence as well as fireworks.
Prohibit the disposition of the battery, the battery electrolyte is dilute sulfuric acid, when contact with th

skin, please immediately rinse with water, when it gets to the eyes,rinse intensively with water and turn

to the doctor as early as possible.

10.3  Electric System Schematic Drawing
The schematic drawing of different engines differ from each other mainly on the starting system and on th

sensor. It is suggested to refer to the specific drawing and real condition of the truck first when carrying out
repair.
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! Start Lgnition and preheating Engine ippliance Tnstrunent
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13 | H8 Fuse wire 104 26 | B8 Left turn light 3 | M Neutra
12 | HT Fuse wire 304 25 1 LS Trouble light 38 | SA3 Revers
1 | Fis Fuse wire 304 24 |- BL4 ) 0il-water separation light| 37 | S$A2 Direct
10 | ¥ Fuse wire 154 23 | BE3--| 0il pressure alars light | 36 $A1 | 0il-water
Y 4 Fuse wire 154 22| B2 Preheat the lamp 35 | $12 | il temp
H] Fi3 Fuse wire 154 2 |11 Charge lamp RE 8¢ | 04l geas
T 2 Fuse wire 154 20 R Heater plug 33 s rak
8 i1 Fuse wire 104 19| K Running lights relay 32 | Mm il tem
5 A Start emgine 12y 18 1] Keutral relay i P il neas
i ¥ Fusible wire 504 17 | I Preheating relay 30 | PT1 | Water te
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Engine appliaﬁce L \ Direction coatrol

Power | Lgnition and Start Tnstrunent
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Sound signal and lighting ; Pridge apparatus

i S I f\
o ] | n‘;&

123 si8 | sy | sangl sanl

sﬂ-‘%q ;3

111 [1}] 1K i

LLAI H] ¥4
Elléglll m(z%bim EL14] ELLS ’b i EL16
6 Q‘—

—s&]

l?aékug Hight 83 1 s ?ey switch j
. 64 | EL15 8 03 Riper wash
After working lasp | 63 | ELUY Beadlanp 757y Mr fan
Reading light switch | 62 | EL13 15 | 2 | Air conditioner
~ Viper switch 61| B2 |, TR Fael punp
Electric fan switch 60 1 BLN1 Width Lasp 13 58 Torn button
ir cont Stioner switeh | 59 1 RLNO 72 | IA2 Jorn
Light switch ‘| 38 | HLY | Right turn 71 | BAL | Reverse buzzer
Turn signal switch | 57 /| H18 light 7% 6 Flasher
Nestral suitch 2 | 36 | ELT L Left turn 69 1 Rorn filter 81 | L2 |Preheat the lamp
Yeutral switeh 1| §3 EL§ light 88 12 . 80 1¥3 | Direction valve
Reversing switth 50 | B | Stop Tanp 87 D1 Diode 19 | W2 | Fuel valve
MM 33 B4 66 | EL16 | Reading light KR Gasoline valve
Designation [uaber| Code | Designation |Vusher| Code Designation |Nusher| Code | Designation
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L Power Start | lgoition and preheating | Tustronent Valve block mmll
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12 | FI8 | Fuse wire 104 & HET 0 Bight turn Dight 8 | sa Direction sy
11 | FIT | Fuse wire 304 ) 16 Left turn light 37 | SA1 |0il-water separa
10 | FU6 | Fuse wire 304 23 | W15 | Eapty filter clogging light| 36 | ST2 | il temperature
9 U5 Fuse wire 134 22 JL4 | 0il-water separation light | 35 59 i1 neasurenent
3 Fi4 Fuse wire 154 i 4] 01l pressure alars light 3 T Hater temperats
7 FU3 | Fuse wire 154 FIRIY) Preheat the lanp 33 | S Brake swite
§ FI2 | Fuse wire 134 1 i Charge lasp 32 | s Air pressure s
5 | FU1 | Fase wire 104 | 18 L H Beater plug 3| sn Dil pressure |
4 SH | Start engine 127 17 it Heater control 30 | PIZ | 0dl temperatur
3 F | Fusible wire | 50 1] i Running lights relay 29 | PY | 04l measuresen
2 64 | Altermator | MV-4M | 15 | M Neutral relay 28 | P | fater temperatn
1 GB Battery [12V-00AR| 14 | R Hain relay 21 Pi HBournetes
Nusber| Code | Designation |Parameter |Nuaber| Code Designation Nusher| Code Desigr
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Sound signal and lighting Bridge apparatus
U5 m FU8 H T H 7 H

in m i

1 SAR | SAG | SA18| SAlL
PN N A RA R R RA
;111 lHH [1)8 111 11} H

i

LIRS 1 ¥3
§| Il7| 141 18| EL8| FI8| SB| WHLé| EL1{ EL2| EL3| E14| HE7| EL18| EL11| EL12} EL13| Ei14] EL13 | i L1
6?6% 0 21200h0 OR 90 0 0 900 000 OO ®

S44 | 845
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tion switeh | 50 | EL1 After working lawp 63 | EiM Beadlasp 75 | 812 | Vater tesperature sensor 2
' seasor 9 | W Direction valve 62 | EI13 7§ K3 Fiper wash
 seasor 48 | YVI |Flase-out solenoid valve| 61 | EL12 Fidth loxp £ K2 Air fan

ITe Sensor 47 | SA11 | Readinmg light switch 60 | E111 13 i} Air conditioner

h 46 | SA10 Fiper switch 59 | EL1D TR} 8B Horn button
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switeh 44 | SA8 | Air conditiomer switeh | 57 | EI8 light 0 | A Reverse buzzer

e gluge A3 | osA7 Light switch 5 | EL7 Left turn 69 4 Flasher

t gauge 42 | She Turn signal svitch 55 | K8 light ] nn Horn filter

re gauge 41 | SA5 Neutral switeh 2 54 LS 87 12 )

- 10| 4 | Reatral switeh 1 5| Stop Lasp % | 0 Hode

ation Nusher| Code Designation Nuaher| Code Designation ¥usher| Code Designation

\NMAR engine (30424Y-00000)

_89__



g‘%}ﬁ(lmal 2-3.5t A Series Internal Combustion Counterbalance Forklift Truck | -

\"alvﬁfﬁlb‘ck ; kc’un‘t'rkol_
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%
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9 | FUS | Fuse wire 15| o2 't sensor
3 Fud Fuse wire 154 2
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3 ki Fuse wire 16 18
1| S |Start engine | 1¥ | 11 | BN
3 F | Tusible wire 504 16|
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Bridge apparatus t
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teh |51 | EL1 D0 After working lamp 84 | BLH4 18 ) Key switch
500 1 Y82 1 Direction valve §3 | HL13 H ¥3 Fiper wash
49 | W1 |Flane-out solenoid valve| 62 | HL12 Siith Tanp 75 | W dir fan
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47 | SAI0 Riper suitch 80 | EL1Y 13 5B Bora button
46| SA9 | Rlectric fan switch 5 | BB | Right turn ALY Torn
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Power Start | Lgaition and preheating | TInstrusent Valve block control
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11 | T Fuse wire 304 2 | I3 041 pressure alarn light 37 | §T1 |Vater tesperature se
10 | FS Fuse wire 154 23 | M2 Prebeat the lamp 3% | SP3 Brake switch
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$ | FI3 Fuse wire 134 n | B Teater plug M| sk Bil pressure swit
7 | 2 Fuse wire 154 20 | KR6 Rusuing lights relay 33 | PI2 | #il tewperatare ga
8 | Fi1 Fuse wire 104 18 | KRS Neutral relay 32 | PQ | il seasurenent ga
5 ] Start engine 12 13 | I Preheating relay 31 | PTL | Vater temperature g
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1 B Battery 12V 90AF | 14 i fey switeh 2 116 Left turn light
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o o
U H FU8 [] FUé U 11K H

484 HU 111

12 SAS | SA9 | SALY SAlL

su}%ﬂj N\

HH 61 [LH 683 [}U]

482

m%%@ g‘LE@ EL?% [s% u&)u?% EL%EL%@ EL?X} u%m%guégugnégm%gn%b E{E Qs) @l;m&g

wt|SA4 | SAS

sor | 52 | Ei After working lasp 63 §B Born button 1 W4 Fiper wash
sor| 51 | 1IN Direction valve 84 | B3 18 3 Air fan
nsor| 50 | SALL Reading light switch 63 | EH12 . 15 2 Air conditioner
: - Fidth lamp

49 | SA10 Yiper switch 62 | H11 75 N1 Stalled notor
h 48 549 Flectric fan syitch 61 | EL10 4 A2 lorn
ch 41 | S8 Air conditioner switch 80 | EI9 Right turn | Reverse buzzer
age | 46 | SA7 Light switeh 59 | EI8 light 12 6 Flasher
uge | 45 | S$AB Turn signal switch 58 | ELT Left turn 1 I Torn filter
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1 FU8 | Fuse wire 104 35 | HLB
1 Bz Fuse wire 30k 24 LS
10 U6 Fuse wire 30 23

4 1K Fuse wire 1A

8 kU4 Fase wire 15k

1 Fi3 Fase wire 134

] Fi2 Fise wire 154

5| BV | Fuse wire A0k

4§ S¥ | Start engine 1

3 F | Tusible wire 304 ‘

3 LUBA | Alternator e

1 0 | Battery |1V BM‘E‘

Nuaber | Code | Designation Paranete:

irection svite
selection sy




Operation & Mainten

vek control Sound signal and lighting Bridge apparatusj
m s [] U8 H 0 ! H
] i i e

o — a0
1\12\/ §AR | 849 $410) ALY
sTVAA S R R A
—L H | 583 (113 £92 2 I.\Orlh

—90-1

w
3

XEM El%@ﬁ”qblmﬁ mﬁg%@b @EL%@% HLSQ@EL%EL%ELEDHE@HL%@HNQ@EU&@!LIZQ@![ISQ@EH&)ELI% Hﬁg_;l %) “@9“1&9

HE- $44 | 84S

h 52 o H i K8 Key switch
teh o B Backio 1icht 84 | EL13 8 13 Wiper wash
wor | 80 | ii2 e [ | edlaw TS \ir fan
is07 48 | It dfter working lamp 52 | ELR3 13 12 Air conditioner
censor |48 | SAIL | Reading light switeh 61 | EL12 Wdth las 74 L Fuel pump
: 0[S0 | Viper switeh | Bl P TRIE Fora button
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10.4 Possible electric failure removal:

Warning:

When examining the electrical wires, the key switch and battery grouhding wire should be turned to off and the

wiring harness with the same serial number should be well conriected;, Wheﬁ examine the voltage of electric

parts, conductive accessories in hands should be avoided in ordekrito::prevmt short=cut. With the electric box

wiring and electric principle drawings as reference, examine tl‘j’e‘kkc‘onséck:ﬁtyi:ye kkvoltage by a rﬁﬁl‘timeter and
before that the entire wiring harness of the truck should also be exaniiﬁed as follows: |

1. No damage on each electrical part

2. Each plug-in should be well connected without rust and dirt .

3. Each plug-in should be left with a safety distance 10mm with 1tsamblent metal part.

4. The main wire should be without decaying and damaging. k .

5+ Each plug-in has the right place to be plugged to avoid pdsgiblé:ﬁzr;)ng éonection.

6. The main wiring should be kept away from high temperatﬁre objecfs like the exhaust.

When the truck fails, the electric box should be opened first in order to examine whether there is damage on the

time relay and fuse. Normally the time relay will smell like burnt if it is damaged. The middle of the fuse will

be disconnected. Use a multimeter to check when both are not certain. Replace the damaged parts with new

ones. The specification of the new fuse should not exceed that of the designed fuse. Further examine step by
step with the relative electric drawings.

Example 1: The IC truck could not be started. Firstly try to start the truck and hear whether the starting motor
works. If it is not, then check the power supply. Check whether the negative end of the wiring is well connected,
whether the gear is at neutral position (with OPS installed, whether the seat, seat belt and hand brake are in
place). Secondly check the start system (key switch) whether it works or not. Lastly check whether the start
motor is damaged or not. If the start motor works normal, then check whether the oil supply system works. k‘ .
Example 2: The IC truck could be started but could not move forward or backward. For the me’phani’cal:mlc
the gear ist controlled by the lever mechanically. While for the hydraulic truck(With OPS imtal}ed,‘ it is
sure that the seat and seat belt switch are off and hand brake is on), check the gedrSWltC ‘5 npu

voltage to see if it is 12V. If there is no input, then check the power supply for gear sy

voltage but without output voltage, it means that the gear switch is damaged If1
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ated. If there is voltage there, it means the

voltage, then check the voltage at where the directional valve is loc

valve or transmission is damaged. If there is no voltage, it means the wiring between gear switch and

directional valve is disconnected.

IV.Drive, Operation, and Routine Maintenance of Forklift Truck
“Safety First”, and perform safety

The forklift drivers and management personnel must bear in mind
n and standard operation according to the forklift truck operation and mal

ntenance manual as well as

operatio
driver manual.
1. Conveyance of Forklift Truck .

~ Attention must be paid to following items when container {Qr;motorvehicle is used to convey forklift

. trucks:
(1) Trigger the parking brake. :
(2) It is required to fasten properly the fron
steel wire, and to wedge up properly the coﬁesbonding positions of fro
(3) Hoist according to the “Lift Label Plate” of forklift truck during lifting operation.

t part and the rear part of the mast and the counter weight using
nt and rear wheels using wedge blocks.

2. Storage of forklift Truck
(1) Drain the fuel completely (Cooling water is not to be drained if it is the a
fluid.).
(2) Coat antirust oil on the surface of un
(3) Drop the door to the lowest position.
(4) Trigger the parking brake.
(5) Fill the front and rear wheels properly using wedge blocks.

ntirust and anti-freezing

-painted parts, and coat lubricating oil on the lift chain.

3. Preparation prior to Operation
(1) Avoid examining fuel, oil leak, and oil level as well as examinin

with open fire, and avoid adding fuel during operation.

(2) Examine air pressure of tires.
(3) The handle for forward and reversing gear shall be placed at the middle position (the position of

g electrical instrument in the place

part).

- (4) Don’t smoke when fuel system is work and when battery 1s examined.
~ (5) Examine the status of respective handles and pedals.

. ‘(6)‘G_e't well prepared prior to start.

~ (7) Loosen the parking brake.
8) quoxm‘the test actions for lift and drop, forward and backward tip of mast as well as steering and

 brake of forklift truck.

: (9) The degree for contamination of hydraulic oil is larger than Grade 12, and the NAS16
for ‘Clganlineuss of Parts With Hydraulic System” is to be followed as test standard.

4. Operation of Forklift Truck

(HT he‘f()rlglift truck shall be driven by drivers who have been trained and hold driving license.

(2) The operators shall wear shoes, helmet, clothes, and gloves usable for safety protection during

38 “Requirement

operation. : L
(3) Examine respective controls and warning devices before truck is driven, and it is required to operate

the truck after repair in the case when any damage or defect is found.

(4) Load shall not exceed the specified values during conveyance. Fork must be completely inserted under

_94_,
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the cargo, and cargo shall be uniformly placed on the fork. It is not allowed to pick up cargo using single fork
tip. .
(5) Smoothly perform start, turning, driving, brake, and stop. Slow down at turning, on wet or smooth

pavements.

(6) It is required to place cargo as low as possible,,and to kéépithé;mésttilt backwards; when cargo is load

for driving.

(7) It is required to be careful during drkiv'in’g b:ri,ai 1 k’Iktzls;frequ ed to drive forwarddurmg upgrade and

drive reversely during downgrade, whenk‘kthé‘k,trﬁfck*is' dmi%en‘jen‘

avoided by all means; and please never_perfo‘m:lda‘diing:auﬁloadl
downgrade. -

(8) It is required to pay attention to passengers, ob’sﬁicléS,’ a‘nd; ldWelying~paVem§htS5 ahd p‘kﬁ‘iy‘ fait\é:hﬁoﬂ to
the clearance above the forklift truck, during driving. ...

(9) It is not allowed for anyone to stand on fork and it is not allowed fof anyone to bel’carrie‘don truck. .

(10) It is not aliowed for anyone to stand under the fork, or to walk under the fork. -

(11) It is not allowed to control the truck and spreaders at any position other than the driver seat. . ‘

(12) Tt is required to pay attention to the fall of cargo from above, for any high lift forklift trucksk;wikt‘h a
lifting height larger than 3m, and protective measures must be taken, when necessary.

(13) Try as much as possible to tip backward the mast for high-lift forklift trucks during work, and it is
required to perform front or back tip within the minimum range during loading-unloading operation.

(14) It is required to take a doubled care, and to drive slowly, during running on dock or on temporary
planks.

(15) Driver shall not stay on the truck, when fuel is added, and the engine shall be turned off. Ignition is to
be avoided when battery or level of oil tank is examined.

(16) The forklift trucks with spreaders shall be operated as loaded forklift trucks during empty-load

operation.
(17) Don’t convey unfixed or loosely stacked cargo, and take care when cargo of relatively large size is

conveyed.
(18) Drop the fork onto the ground, and put the handle for gear position to neutral gear, and turn off the
engine or disconnect the power supply when driver leaves the truck. Pull the parking brake device properly

when truck is parked on a ramp, while wedge blocks must be used to fill up the wheels when the truck is to be

parked there for a Jong time.
(19) It is not allowed to open water tank cover carelessly, under the condition when engine is very hot.

(20) The pressures of multi-way valve and safety valve have been properly adjusted before delivery of

forklift truck from factory, and users shall not adjust them at discretion during use, to avoid damage of entire

hydraulic system and hydraulic components due to excessively high adjustment.
(21) The value of air pressure specified on the label plate of “Tire Air Pressure” shall be followed for tire

air charge.
(22) The maximum noise outside the forklift truck is not to be larger than 89dB (A), and JB/T3300 shall

be followed as test method.
5. Notices for application of Cooling System
(1) When forklift truck is being used, in the case when radiator is overh

excessively.high, try as much as possible not to open the radiator cover imme
eating cause. When cover has to be opened, it is required to drop engi

_95_
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over slowly and loosen off the cover after waiting for a while, to avoid scald of
nt.

the radiator cover properly in place, when it is tightened up, and otherwise it is
fied pressure system.

iator with coolant used as cleaning water; the water in radiator shall be drained out,
in cold weather and risk exists for water to be frozen. The radiator shall be detached,
sriod of time, and shall be cleaned in the boiled soda solution, to remove the scale or
tive inner surfaces of radiator. . :

r with long-acting antirust and anti-freezing fluid (model as FD-2 type -35°C) used
srohibited to randomly add water and anti-freezing fluid of different models. The

fluid of the same model shall be supplemented after anti-freezing fluid is leaked or

generally used both in winter and summer, not changed for four seasons. It shall be
1d purification treatment after use for one year in general, to be then further used.
fferent work conditiohs, the smudge on the outer surface of radiator shall be
smoved, either to be soak cleaned using detergent, or to be flushed using compressed
(pressure not larger than 4kg/cm).

ruck

Brand or Code (Domestic)
92#
To be selected and used according to diesel engine operation and
maintenance manual, or according to GB252-2015 Light Diesel Oil.
Summer 0# Winter -10~ -35#

To be selected and used according to engine operation and

maintenance manual, or according to gasoline engine: GB11121-2006
Diesel Engine: GB11121-2006 standard requirements and the tough
degree of its working conditions
l L-HM32
Oil 6# Hydraulic Drive Oil
85W/90
ZSM?207 DOT3 Synthetic Brake Fluid
il 3# Lithium Base Lubricating Grease Drop Point 170

w3

7. Dra
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ving of Lubricating System

" Sehenalic Orawing for Forklift TF,UEI?U‘i‘l Hiling usion
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Efunwrafun EvEf 200 HDJFU .
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@—wheel Bearing
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Lenfer Pin
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Transmission LoSe gyl
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Shatt

—O [ilting Cylinder

- Tail Pin
a—Brake Fluid
G—heel Bearing
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C

Refilling Types
1.Universal Lubricoting Grease 2. Engine Oil 3. Fluid For Brake
k. Gear Lubricafing Gil S Torgue Converter 0il 6. Hydroulic Oi

(1\Eouhmf Liguid ,///’
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Tel: 0086-571-28001566 28935028 28935029

Fax: 0086—571-28001569

Web: www.maxforklift.com

E-mail: mks@maxforklift.com
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