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E The structure ,principle ,adjustment and maintenance of forklift

1. Power system
1.1 This series diesel engine and gearbox are integrated, and the power is delivered to the

front drive axle and rear steering drive axle through the front and rear drive axles.The
engine and gearbox are connected to the frame by shock pads to reduce shock.

The main parameter for gasoline machine

Unit Parameter
Model KDI1903TCR 4TNE98
Manufacturer Kohler Yangma
Model Four stroke, water cool, straight arrangement
Rated power Kw 42/2600 42.1/2300
Rated torque N.m 225/1500 177.6~196.3/1700
The number of cylinders 3 4
cylinder diameterdistance | mm 88102 98 X110
Total dischargement L 1.861 3.319
e e TP <20 <
The cooling system Forced cycled water cooling
The lubrication system Forced lubrication
Battery voltage V/Ah 12/110
Lubrication fuel L 7 7.5
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1.2 The check and adjustment of the generator

1.2.1 Air filter

(1) Take down the filter core

(2) Check the dusts and the damaged conditions of filter core. If dirty, use the low—
pressure air to flow from the inside to the outside: if damaged, replace with new one.

(3)Clean the dusty lid

(4) Changing time (see table 1.2)

1. 2.2 the machine oil filter

1. Diesel machine

(1) Remove the machine with the wrench and replace with the new filter.

(2) Drip a little oil to the surrounding of seal ring of the new filter, then install it, then
twist two—thirds circles when the seal ring touches
the body of machine.

Top

(3) Changing time (see 1.2)

1. 2.3 Water tank and attached water tank }gg}

(1) Check the volume of attached water 4 B
tank check the volume of attached water tank, High
if the volume is below “low” scale mark, and then c >
add the antifreeze fluid to the standard volume ®
according to the density of LLC. —

The fluid surface should be higher than the
“high” scale mark when the generator will be hot Low

and the fluid surface should be at two-thirds scale \\C >
mark when the generator will be cool.

Figl-1 attached water tank
(2) Change the antifreeze fluid

(a) Wait thirty minutes after turning off the generator

(b) Remove the lid of water tank and loose the discharging switch on the water tank

(c) Loose the discharging switch of generator and drain the freezing liquid

(d) Twist the above two discharging switch

(e) Add the antifreeze liquid into the water tank according to the density of the
antifreeze liquid and with the adding speed no more than 21/min

(f) Operate generator at the id ling speed after fully adding and check the surface of the
attached water tank, if the liquid is lower than the criteria, continue to add until to the standard

surface.

(g)Screw down the lid of water tank and add antifreeze liquid at any time until the level

of the fluid surface is located above the two thirds of the container.
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(3) Adjust tightness of fan belt
(a) Loose the generator and install the screw
(b) Adjust the tightness of the belt by moving engine, using finger to press belt with 10 Kg

power, press down 10mm at maximum’s length.

1.3 The fuel system

The fuel system consists of fuel tank, the fuel filter, the fuel volume indicator and the fuel
quantity gauge, which indicates the fuel position.
1.3.1 the fuel tank

The fuel tank is a plug-in fuel tank, which is located on the left side of the frame, and is
fixed with six screws, including four on the fuel tank and two on the bottom of the fuel tank.
The fuel tank cover plate is located on the upper surface of the fuel tank, and the cover plate is
equipped with an oil sensor for measuring the oil quantity.

1. 3.2 Fuel volume Sensor
1.3.2 Oil sensor
The oil sensor has a floating element that rises and falls with the liquid level. At the same
time, the liquid level is converted to electrical signal and input to the instrument.
1.3.3Maintenance of fuel system
(1) Water separation of primary filter filter
Replace after 500 hours or 2 years.
(2) The main fuel filter
Replace after 500 hours or 2 years.
(3) The crank box breathing filter
Replace after 500 hours or 2 years.
(4) Oil and oil filter
After 500 hours or 2 years, replace the oil for the first time, after running for 50 hours.
(5) 1200 hours per work, we need to clean the oil filter in the fuel tank once.
(6) Fuel tank
The fuel tank is cleaned once every 2400 hours, and for the gasoline forklift truck,
attention should be paid to fire protection when cleaning.
Note:
When changing the oil filter, pour a few drops of fuel around the sealing ring of the new

oil filter and install it. When the sealing ring touches the oil filter body, it then screwed into the

2/3 ring.
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2. Electric system

2.1 Overview

The electric gas system is the single line circuit connecting ground and it consists of
the following systems:

(1) Charging system

It consists of the generator, battery, indicating lamp and provides electric source,
voltage : DCI2V for the electric equipment of the forklift.

(2) Start system

The start system mainly consists of the preheating installation (only the diesel machine
has), start switch, the protective circuit, starter and its function is to start generator.
(3) The transfer and control system for electrohydraulic.

{1>the principle picture of electric gas

=
: B
<{2>the major components =72
g
252
&: 8
- & LR
T TRAH T
{ Direction
switch
|
112]13]|4]|5]6]7
The electro hydraulic control valve
The direction switch Control Box
. Control
The controlling box valve

<3> Summary
The electro hydraulic control valve is designed, invented on the basis of the original
control switch.

(a) The similarity with the control switch

* Function

* Gearbox connection’ s size

* The direction and size of the hydraulic fluid connection (input oil mouth, mini—
move valve oilmouth, torque-comerter oil-mouth, forward-gear oil-mouth, backward-
gear oil-mouth)

* The property parameter of the positioning switch, flowing switch, adjusting
switch

(b) Differ from controlling valve The control method of the slide valve is different.
* The machine controls the slide valve of the control valve and the electric magnet
valve controls the commutation of the electrohydraulic control valve. The former is the

mechanic control and the later is the electric control.
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(4) lllumination and signal equipment

Including different kinds of illumination, signal lamp, trumpet and buzzer.

The forward lamp: 55W

The forward combined lamp (transfer/indicating wide) : 21W/8W Rear combined
lamp (transfer/indicating wide/back the car): 21W (red) /8W (red) 10W (white)

The alarming lamp (Optional part) : 21W

(5) Instrument system
Including fuel meter, water temperature meter, oil temperature meter, speed meter,

tachometer, hour meter and indicator light. Responsible for monitoring the operation status of

forklift.
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(12) When the battery is unavailable

when a booster cable is available , it is possible to start the
engine by using the battery of another vehicle .

Connect the booster cable following the sequence of the
illustration .

Make sure of (+) and (-) terminals of the cable when

connecting .

a. Dead-battery vehicle A\ Caution

E Eg%gﬁllelanger . Connection (1): The (+) terminal of dead battery .

d. Booster cable . Connection (4): Use a frame apart from the battery .

e. Rescue battery ) )
. Do not directly connect batteries to avoid a danger of
explosion .(An inflammable gas generated from batteries may
catch fire .)
Note: The maintenance required to bring the energy release

END!
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3. Hydraulic transmission
3.1 overview

The four-wheel drive hydraulic transmission is composed of hydraulic torque converter and power
shift gearboxes in the first and second gears.The gearbox has front and rear outlets and enables the

vehicle to switch between two-wheel drive and four-wheel drive through a central clutch.

3.2 The main technical parameters

ITEM Technical Data
Suitable Engine Power kW 36~55
Match engine rated speed r/min 2300~2650
Suitable Engine Maximum torque N.m 170-280
Transmission | Forward 1/2 1#%: 291 28 1.11
ratio
(front end) Revers 2.269
Transmission | Forward 1/2 144 3.351 244 1.278
ratio
(rear end) Revers 2.613
The Main Oil Pressure Mpa 1.1~1.4
torque converter inlet pressure Mpa 0.4~0.6
MODEL YJH265
Dimension mm 265
. Working cond.1t10n of zero speed 3054015
Hydraulic |_torque coefficient
torque peak efficiency =>0.79
converter
Nominal working condition of zero speed 34415
pump wheel torque N.m -
Working condition of the peak efficiency 30
Nominal pump wheel torque N.m
Direction of rotation (facing input) Clockwise
Hydraulic Transmission Oil 6or8
Oil Temperature ‘C 70~95
Highest Oil Temperature ‘C 120 (No longer than 5min)
Size(LxWxH)mmxmmxmm 714.5X447X697.5
Net Weight kg 190
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3.3 Precautions for installation and use

(1) Before installing the product, please clean surface of the product. To avoid the oil leakage, no
demolished or remove of the product.

(2) Each mounting surface, torque converter and exposed gear shall be prevented knock against, so
as not to affect the installation and use accuracy.

(3) Check that the central mounting hole of the engine flywheel does not runout more than 0.15mm;
the flywheel end-face runout less than 0.10mm; the installation end-face of the flywheel shell runout
less than 0.20mm; The position degree of two positioning pin holes on the mounting surface shall be
less than 0.10mm.

(4) The operation mechanism of forklift should be able to ensure the accurate stroke and reliable
positioning of the central micro valve stem. The micro valve stem should be able to reset after the
operator releases the pedal; When installing the micro valve stem, it should be able to move with the
brake pedal. It must be guaranteed that the pull stroke of the micro valve stem is equal to or greater
than 5Smm and the oil to remove the clutch can be closed before the pedal brake.

(5) The working oil shall be kept clean and free from other impurities; New oil should be replaced
within 100 hours of the first use of the new machine and every 500 hours of use or when the new
machine is out of service for a long time; New oil should be replaced every 250 hours after
continuous use of overloaded and dusty environment. Clean the crude oil filter and replace the
essential oil filter when replacing the new oil.

(6) Inject working oil, check the oil level after 5 minutes drive. It should be within the prescribed

oil-foot range. Filler cap as both a breather cap.
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3.4 Causes and troubleshooting

Fault Reason Method
@ No oil Add oil
@Pump problem Change
(@Seal ring wear Change
Low power
and high oil @Bearing damage Change
temperaturel
(®Blockage of oil filter Change
®Pipe or joint damage Change
(DInching valve not in position Check and adjust
(DSeal wear Change
@Seal broken Change
Leakage Oil | @Rubber hardened or deformed Change
@Lo.os'enmg of bolts and oil leaking Retighten
in joint
®Joint face scratching Change
MGear damage Change

Abnormal noise

®@Loose or deformation of elastic
plate input

Adjust nuts or change new

@ Wear or damage of bearing Change

@Bolt loosening Change

®Spline wear Change

®Air leakage caused by air suction Check and change
(@Lack oil Add oil
®Improper adjustment of bearing in Adjust

wheel hub
@Wear or damage of hub bearings Change
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4. Drive axle
4.1 Basic structure and working principle
4.1.10verview

The basic structure of the drive axle is shown in the figure below: it is mainly composed of the axle
body, the main driver, the wheel side reducer, the brake assembly, etc. Its working principle is shown in
figure 1: the transmission torque input the main transmission device, through the perpendicular
installation driving bevel gear and driven bevel gear, change the direction of power, and cutting speed,
increase the passed torque, then transmit the power to round edge through differential and half shaft. After

further deceleration by the wheel-side deceleration mechanism, the movement and torque are transferred

to the two driving wheels.

N
L

a [l
REE

—
Figure 1 Working principle diagram

L
QMF%H%FMQ

4.1.2The main driver structure
The main actuator structure is composed of a pair of helical bevel gears and differential. The

differential is a non-slip differential composed of two conical spur half shaft gears, four conical spur
planetary gears, the left shell of the differential, and the static and static friction plates.
4.1.3Hub reduction gear

The wheel side reducer is a one-row star deceleration mechanism, which is mainly composed of
planetary wheel frame, inner gear, planetary gear, solar gear and so on. The inner gear is fixed on the arc
support through the spline, and the planetary wheel frame is fixed with the hub.
4.1.4Bridge assembly

The bridge assembly is mainly composed of bridge body, moving, static friction plate, piston and so on.

4.1.5Main technical performance parameters

the front axle rear axle

Total transmission ratio 16.909:1 16.909:1
Maximum static load 7900 Kg 4500Kg
Total length 1445mm 1400mm
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4.2The use of drive axle
4.2.1Drive bridge installation
The 2.1.1 rim nut is M22 * 1.5, the tightening torque is 563 N.m. A group of rim nuts should be

coated with 242 lotion before tightening, and must be carried out in a symmetrical and uniform manner. In
normal use, it should be often checked whether the nut is loose, fastened in time, the ball end of the nut
should be consistent with the rim of the rim of the rim, and it does contact compaction to make the

connection firmly.
4.2.2Refueling method of driving bridge
First open the oil face screw on the box, then open the gas hole plug at the left and right hub, and

make the refueling holes in the left and right hub, and the oil faces are in the horizontal position.

(1) The wheel refueling is first slowly injected into the gear oil from the hub filling hole. When the
oil begins to overflow from the end cover oil face, repeat the process after 10 minutes and repeat the

above process in 10 minutes, and refuel for three times.

(2) Slowly pour the gear oil from the oil face of the tank, and stop the oil when the oil starts to

overflow from the oil face, as shown below.
Generally use GL-585W/90 heavy load vehicle gear oil, standard code GB12895-92.

4.2.3Correct way to use wet brakes

The working pressure of the brake is SMPa. Before the main engine is walking, please adjust the foot
brake to make the brakes brake flexible and reliable. When debugging, first tighten the deflation screw
(exhaust hole), step on the foot brake plate continuously, until it feels very hard to step forward. At this
time, step on the foot brake plate, release the deflation screw (exhaust hole) release, the bubble release
can, then tighten the deflation screw and loose the foot brake plate. Repeat the above steps until there is
no bubble. The left and right sides of the brakes are operated according to the above requirements.

4.3Causes and troubleshooting
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Fault

Reason

Method

Work sometimes

(DPart friction

Disassemble the repair or replacement parts

has an abnormal | (@Bad gear meshing Reassembly and adjustment
sound T T
@Poor lubrication Improve lubrication
(DAging of oil seal burning Replacement of oil seal
(@Loosening of bolts Tighten the bolt
Leaking
® Poor lubrication Improve lubrication
@High oil surface Put oil to the specified position
High temperature (DPoor lubrication Improve lubrication
of bridge body @Improper assembly of gear and Adjust according to the requirements of the

bearing

drawing

Brake locking

(Dbrake piston die

Cleaning the inner cavity and piston of the
brake

(@There are problems with
braking back oil road

Check the brake back road

@ The dynamic and static friction
shaft or stuck

Check the gear if there is debris or bump,
and repair

4.4 Tire installed

4.4.1Front wheels

(1) Unload the vehicle and place it on level ground .

(2) Set the parking brake and chock the wheels . Locate the jack-up point on the bottom

surface of the frame in the rear of a front tire . Securely insert the jack there .Confirm that the

jack is properly positioned .

(3) Jack up to just prior to the wheels coming up off the ground and loosen the hub nuts .

(4) Jack up until the wheels come off the ground . then remove the hub nuts and remove

the wheels .

(5) To reinstall the wheels after changing a tire , perform the steps for removing in reverse

order . The hub nuts should be tightened evenly and in the sequence shown in the figure .

(6) After replacing the wheel, check and adjust the tire pressure.

4.4.2Rear wheels

(1) Place the vehicle on level ground .

(2) Set the parking brake and chock the wheels then insert the jack under the weight .
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4.4.3Changing tires

/ACaution

. Use proper safety precautions when jacking the vehicle. Never get under the forks or
frame .

. Refer to service data for hub nut tightening torque and tire air pressure .

. Tire air pressure is very high, so pay attention to rim deformation, cracks, etc.Never
exceed proper air pressure .

. Do not replace any tire without turning on the ignition switch before jacking up the
vehicle. Upon completion of the tire replacement, return the ignition switch to the OFF

position (SAS models .)

5. Steering system

Type

Real wheel steering

The type of redirector

Cycloidal hydraulic steering gear

The number of redirector

BZZ75-100

Model Double—action piston
Th
© Steering cylinder bore 75mm

turning

Cylinder Piston rod diameter 50mm
Distance 110mm

Rated pressure 9mpa
Radius of steering wheel ®300mm

Specification of tire

10.0/75-15.3-12PR

The air pressure of tire

470kPa

5.1 Overview

The steering system mainly consists of the steering wheel, the steering axle and
the steering unit, the steering axle connects with the steering unit by joint and the link
connects with the steering wheelby joint The column can lean to the appropriate

position both forward and backward. (Picture5-1)
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Fig 5-1 Turning control device

5.2 Hydraulic steering gear
The arbitral (picture 5-2) can transmit the pressure oil from the valve to the steering
cylinder by the channel according to the angle measurement. When the generator

extinguishes, then the oil pump can not provide oil and can be rotated by manpower.
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Fig. 52 Full hydraulic redirector

1. limited column 4. universal driving shaft 7. rotor
2. valve body 5. spring plate 8. stator
3. valve core 6. connecting piece 9. valve cover

5.3 Check after reinstallation of steering system

(1) Turning the steering hand-wheel right and left. Inspect whether the steering
power is smooth.

(2) Inspect whether connection of the hydraulic pipeline is correct by turning the
steering hand-wheel right and left.

(3) Lift up the rear wheels and slowly turn the steering hand-wheel right and left

several times to exhaust air from the hydraulic pipeline and the steering cylinder.
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5.4 Steering system troubleshooting

Malfup ction Analyze Malfunction Reasons Suggestions
Description
Oil pump damaged or malfunction Replace
Steering . .
Problem Flow divider jammed or damaged Clean or replace
Hose or connection jammed or damaged Adjust or clean
Low pressure in flow divider Adjust pressure
Air in the oil way Exhaust air
Heavy i } . ;
steering Redirector restoration malfunction, Replace the spring leaf
fixed spring break or less elasticity
steering cylinder internal leak too much Check the plunger seal
Forklift steering flow too much
Zigzagging

or Vibrating

spring break or less elasticity

Adjust the flow divider

Big Noise

Low oil volume in cylinder

Replace

Sucker or oil filter jammed

Clean or replace

Oil leaking

Steering cylinder seal damaged or
pipeline or connection damaged

Replace
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6 Brake system

6.1 Overview

The brake system is the front two-—
wheel braking type consistingof a
master cylinder, wheel brakes and brake

pedal mechanism.

6.1.1 Braking schematic diagram

Fig. 6-1 Braking schematic diagram

1.Tube 2.Wheel brake  3.Brake wheel cylinder 4.Tube 3.Braking Pedal 6.Brake master cylinder

6.1.2 Brake pedal . Pedal NS
The structure of the brake pedal is .
i ] ) Lining
shown in fig. 2-19-1, install it on the .
Oil tan

transmission through the bracket, when o
the pedal is moving, it accelerates the
lever to move the piston and increase

the pressure of oil circuit.

Fig. 6-2 Braking Pedal (Machauical)

56



Braking Pedal
Jiggle pedal

Lining
Inching Valve (scroll)

Fig. 6-2 Braking Pedal (Hydraulic)

Front To arrester

6. 1. 3 the master cylinder

The master cylinder contains valve supports, check valve, return spring, primary
cup, piston and secondary cup, which are all kept in place with a stop washer and a stop
wire. The exterior of the cylinder is protected from dust by means of a rubber dust cover.
The piston is actuated through the push rod by operation of the brake pedal. As the brake
pedal is pressed, the push rod pushes the piston forwards. The brake fluid in the cylinder
flow back to the reserve tank through the return port until the primary cup blocks
up the return port. After the primary cup passes through the return port, the
brake fluid in the cylinder is pressurized and opens the check valve, flowing
through the brake pipeline to the operating cylinder; thus, each operating cylinder
piston is forced outwards. This brings the friction pieces on the brake shoes into contact
with the brake drum and slows or stops the truck. Meanwhile, the cavity caused behind
the piston is filled with brake fluid led through the return port and inlet port. When
the brake pedal is released. The piston is forced back by the return spring. At the same
time. The brake fluid in each operating cylinder is pressurized by the return spring.
Returning into the master cylinder through the check valve. With the piston in the
original position, the fluid in the master cylinder flow into the reserve than through
the return port. The brake fluid in the brake pipeline and the operating cylinders
has a residual pressure proportioned to the set pressure of the check valve, which
makes each operating cylinder piston cup securely seated to prevent oil leakage and
eliminates a possibility of air locking when the truck is sharply braked.

57



. connecting link

. push rod

. dustproof cover

. elastic check ring

. assistant cup ring

. piston

. main cup ring

To arrester . spring

O 0 3 N U bW N~

. Clappet valve

3

Fig. 6-3 Braking main pump

6.1.4 The wheel brake

The wheel brake is the hydraulic type of internal swell, composing of the brake shoe,

spring, wheel cylinder, adjuster and soleplate, and two brakes are installed on the both

sides of front axle respectively. The one side of brake shoe is connected with the

supporting pin, the other side is connected with the clearance adjuster and is pressed

towards the soleplate by spring and tie rod, the hand brake pull rod is installed on the

main brake shoe, the adjusting rod of the automatic clearance adjuster is installed on

the assistant brake shoe. See the picture 6-4, 6-5.

0N AN AW~

. spring

. cup ring

. piston

. cylinder body

. piston mandrill
. return spring

. mandrill 19
. return spring 8
. adjusting lever ®
. assistant brake shoe
.
. clearance adjuster ®
. spring
. brake cable assembly

. compressor spring cover

. compressor spring pull rod

. hand brake pull rod

. hand brake push rod

. brake wheel cylinder assembly
. return spring

. man brake shoe.

Fig. 6-4

&:‘1“

O N Tee @6
®

E-ring

Arrester (2-2. 5t)
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1. brake wheel cylinder assembly E-E
2. spring [E——
3. cup ring % = -~
4. piston é Sss—— @’» 17. 64-26Nm
5. wheel cylinder shell PO D999
6. piston mandrill / ® AA
7. brake shoe return spring cC ii‘5\~ 5 —
8. friction plate @ 5O !'@\\g‘&\\ /c[ﬂu
9. spring =l = \\“ ©
@ oC ¢Za AR {g NS

10. hand brake push rod /I/ AN g
11. spring mechanism @ OO/ O ‘\\‘\ ®
12. brake shoe Mo ¢ 7','" 5. 88-8. 82Nm
13. compression spring seat O\ NG ,l © GI[

. @
14. compressor spring pull rod ® I
15. compressor spring fan 9% ®
16. spring ] ‘:"z?/l/ .
17. detent :
18. spring LA ©
19. clearance adjuster assembly BB
20. pin ®
21. Soleplate \
22. break shoe return spring
23. hand brake pull rod
24. brake cable assembly

Fig. 6-5 Arrester (3t, 3. 5t)

(1) Movement of brake
The primary and secondary shoes are respectively given the same force to press the brake

drum by the operating cylinder, till contact of the end of the secondary brake shoe hold-down pin,
the brake shoe move to the twisting direction of the brake drum. By operation of the operating
cylinder tubing the friction piece in contact with the brake drum. The Primary shoe forces
between the friction piece and the drum, Due to this, the adjuster pushes the secondary shoe by
the large force than that offered by operation of the operating cylinder.

The braking operation in the truck’s reverse travel is performed contrary to that of forward

reverse.
s Anchor pin
N
& /\
s S e
Ia
S
F& ~
S8 3 g 0o o
S = = e
£
§ £ A 5
&
Adjuster
Fig. 9-7 The movement of forward drive Fig. 9-8 The movement of Backward drive
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(2) Parking Brake

The parking brake is of mechanical, internal expansion type and built in the wheel
brake. It shares the brake shoes and brake drum with the wheel brake system. As the
parking brake lever actuate, through the brake cables. Parking pull rod, which pushes. In

turn, the parking push rod to the right with the aid of the pin as a fulcrum, forcing the
secondary shoe against the brake drum.

Pin

Secondary shoe

Parking

Parking Push rod

pull rod

Pirmary shoe
Fig. 6-9 Parking Braking mechanism
(3) Clearance Self-regulating structure
The self-regulating clearance structure can maintain an appropriate clearance between
the friction plate and brake drum. See the picture 9-10 and 9-11, the self-regulating

clearance structure only works during the reverse driving. There are two kinds of self-
regulating structure because of the different model.

Spring Spring Pull wire

St

.

Spring

S Adjusting lever
Adjuster \y %\@ Adjuster
Manual levy y NA

B B

Fig. 6-10 2~2. 5tForklift Fig. 6-11 3t. 3. 5tForklift
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The self-regulating clearance structure

(a) 2-2.5t forklift self-regulating clearance structure

Only work during the reverse movement. The
assistant brake shoe touch the brake shoe and rotate
together, therefore, the tie rod rotates rightward along
point A, see the picture 6-10, The point B is elevated.
After the brake is released, the pull rod rotates leftward
under the action of the spring force and the point B falls.

When the distance between the friction plate and
brake drum becomes bigger, the rotating vertical
distance of the detent of point B becomes bigger, when
the distance is more than 4mm, the adjuster is stirred by
one tooth, the adjusting rod becomes longer and the
clearance becomes smaller accordingly.

The range of clearance adjustment: within 0. 4—
0. 45mm

(b) 3-3.5t adjustment structure of forklift
clearance

When the forklift brakes in the reverse motion, the
assistant brake shoe touch the brake drum and rotate
together. Therefore, the pull rod rotates rightward along
point A, the detent of point B stir and adjust tooth of

adjuster.

After the brake is released, the brake shoe
returns to normal, the pull rod rotates leftwards
along point A, the point B falls. Therefore, when
the interval becomes bigger, the adjuster stirs to
the next tooth.

The range of adjustment: within 0.25-0. 4mm(3-3.5t)
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(2-2. 5¢)

—

Expand along
this direction ‘

Fig. 6-13 Self-adjuster
(3-3.5¢)



6.1.5 Parking brake mechanism

The handrail of Parking brake mechanism is
type of cam; the adjuster located on the end of
the handrail can adjust the brake force.

Adjustment of the brake force:

Rotate the adjuster clockwise, the brake force
will increase; rotate anticlockwise, brake force
will decrease.

Force: 20-30kg

Note: 2°2. 5, rotate the screw inside of adjuster
to adjust.

6.1. 6 Brake pedal adjustment

(1) Shorten the push rod.

(2) Adjust the pedal to height of 130mm for
the ton trucks.

(3) With the brake pedal pressed by the idle
stroke of, pull the rod out until its front end comes
into contact with the master cylinder piston.

(4) Tighten the push rod locking nut.

Fig. 6-14 Parking brake mechanism

Unit; mm

470 Type Height Free stroke
o\ Ton Brack |Tremor
CL 118 10 *
K21 2~2.5t
TC 121 30 0
CL 120 10 *
K25 3~35t
TC 124 30 0
CL 110 10 *
C240 | 2~3.5t
TC 116 30 0
CL 116 10 *
4JG2 | 2~3.5t
TC 119 30 0

Fig. 9—-15 Adjust pedal height
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Adjustment of brake switch

(A) : After adjustment of the brake pedal height,
loose the lock nuts of the brake switch.

(B) :Pull out the plug and separate lead.

(C) :Rotate the switch, making the clearance
A=1mm

(D) : Test stopping lamp when stepping down the
brake pedal.

6.2 Maintenance

This section includes the covers the disassembly,
reassembly and adjustment of the wheel brake and the
adjustment of brake pedal which apply to the 3t
forklift arrester, although the adjuster function of 2-2.5
arrester is different, the method of maintenance is
basically the same.

6.2.1 Wheel brake Disassembly

(1) Remove toehold-down spring of secondary shoe.
Remove the adjusting lever, pole lever stopper and

return spring for push rod.

(2) Remove two shoes return springs.

(3) Remove three hold-down springs.
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(4) Remove the primary and secondary
shoes. At the same time, remove adjuster

spring.

(5) Remove the brakeline fromthe
wheel cylinder, Remove wheel cylinder
mounting bolts and detach the wheel

cylinder from the backing plate.

(6) Remove the E-retainer for securing
the parking brake cable to the backing plate.
Remove the backing plate. Remove the
backing plate mounting bolts and detach

the backing plate from axle.

(7) Remove the boot and push the piston

assembly out of the operating cylinder.
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6. 2.2 Inspection of wheel brake

Inspect all parts to make sure if there’ s
worn out or damaged part. If unqualified,
repair or replace with new one.

(1) Check whether the operating cylinder

inner surface and the piston periphery surface is
rusted"? Then meas'ure the clearance between T O VG&XMMH]] T
the piston and cylinder.

Specified clearance:0. 03mm—0. 10mm

Maximum clearance:0. 15mm

(2) Visually check the piston cup for ~ ~
damage or deform ation. If unqualified,
replace with new one.

(3) Check the free length of the operating
cylinder spring. If unqualified, replace it

(4) Check the thickness of the fiiction
piece to see if it is excessive worn. If necessary,

replace it.
Unit: mm
2.0-2.5t| 3-3.5t
Standard 7.9 8.0
value
Marginal
value >-0 6.0 Fig. 6-24
(5) Check the inner surface of the brake
drum, if any damage or worn—out, repair by
machining or replace it. RS
Unit: mm : :
2.0-2.5t| 3-3.5t
Standard 310 314
value
Max 312 316
value
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6.2.3 Wheel Brake Reassembly

(1) Apply brake fluid to the piston and the piston
cup, and reinstall the spring, cup, the piston and the
dust cover in this order.

(2) Install the operating cylinder on the backing plate

Caution: make sure that each component is in
position when installing it; Bolts should be a torque
to 2~2.5t: 14.7~19. 6N. m

3~3.5t: 17.6~26. 5N. m

(3) Install the backing plate on the front axle.

Torque moment for bolts: 20. 6~22. 5SN. M

(4) Add lubricating oil to the lubricating point,
shown as Pic 6-26.

(A) Backing plate-bearing surfaces

(B) Anchor pin

(C) Contact surfaces between brake shoe and
spring seat

(D) Parking pull rod pin

(E) Surfaces of the screw of the adjuster and
other rotating part

(5) Install the brake cable assembly on the
backing plate with an e-retainer.

(6) Install shoes on the backing plate with
hold—-down springs. However, the hold—down spring
at the secondary shoe lower part should be fitted
only after the spring seat and adjusting lever are
properly mounted. Make sure the spring seat settles
snugly in the shoe and the adjusting lever holes.

(7)Put the spring on the parking push rod then
install the rod on the shoe.

(8) Install the shoe guide plate on the
anchor pin, and install the shoe return spring.
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(9) Install the adjuster. Adjuster spring.
Push rod, and its return spring.

Pay attention to the following points:

(A) : Adjuster thread direction and its
mounting direction

(B) : Adjuster spring direction

(C): Return spring direction of the push
rod: spring hook at anchor pin side should be
located at the opposite side to push rod

(D) Push rod and its return spring should
be located in the groove on the anchor pin

(E) : Make sure that the adjusting lever end

is in contact with the adjuster gear teeth.

(10) Install the brake vittaon the operating
pump.

(11) Measure the insider diameter and
outside diameter of the braking shoes. Adjust
the adjuster to obtain the difference needed
between the drum inner diameter and the

friction piece outer diameter less than Imm.
Specified difference:
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6. 2.4 Operation Test to clearance self-adjuster

(1) Make the brake shoe diameter approach the speci—fied mounting size. And
pull the adjusting level with your finger along the arrow marks as shown in ... to turn
the adjuster gear, when removing off your finger. The adjusting lever should return to its
original position without rotation of the adjuster gear

Note: The adjuster gear turn back with the adjusting lever motion when released.
The adjuster will still operate normally after it is built in the machine.

(2) If the adjuster fails to do the above operation when the adjusting lever is pulled.
Proceed with the following inspections:

(A) : Make sure that the adjusting lever, push rod and the return spring for push
rod are securely installed.

(B) : Check to see if the adjusting lever and adjuster gear are damaged. If necessary,
replace them. Also check if the adjusting lever is in contact with the gear, Check the
push rod return spring and adjuster spring for deterioration. And also check the adjuster

gear for rotating condition, and undue wear or damage of the meshing section.

_

Fig. 6-31
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6. 2.5 troubleshooting

Problem Probable Cause Remedy
1. oil leakage from brake system Repair
2. Maladjustment of brake shoeclearance Adjust the adjuster
3. Brake overheating Check for skid
Poor braking | 4. Poor contact between drum and friction piecd Readjust
5. Foreign matter adhered on friction piece Repair or replace
6. Foreign matter mixed in brake fluid Check brake fluid
7. Maladjustment of brake pedal (inching valve)| Adjust
1. Hardened friction piece surfaceor foreign Repair or replace
matter adhered there
2. Deformed backing plate or loose bolts Repair or replace
Noisy brake | 3 peformed shoe or incorrect installation Repair or replace
4. Worn friction piece Replace
5.loose wheel bearing Repair or replace
1. Oil-contaminated friction piece
2. Maladjustment of brake shoe Clearance Repair or replace
Uneven braking| 3. Malfunction of operating cylinder Replace
4. Shoe return spring deteriorated Repair or replace
5. Deflected drum Repair
. Brake fluid leakage Repair

Soft or
spongy brake

A W NN =

. Maladjustment of brake shoe clearance
. Air mixed in brake system

. Maladjustment of brake pedal

Adjust the adjuster

Emit the air
Readjust
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7 Hydraulic system

7.1 Overview

The hydraulic system consists of lift pump, steering pump, control valve, lift
cylinder, tilt cylinder and hydraulic pipelines.

7.2 Main oil pump

The main pump is the gear pump, it is driven directly by the power out put
mechanism of generator, and the oil of oil tank is transmitted to the control valve
through the main pump.

The main pump consists of body of pump, a pair of gear, scale board and check
ring. Use the bearing of pressure balance and the unique lubrication method to minimize
the gap of the gear. The pressure balance method is to make the scale board press towards
the side of gear because of the oil discharging between the scale board and pump.

.pump body

. drive gear

. driven gear

. front—end cover

. after end cover

. scaleboard
. seal ring

. check ring

O 0 3 N L B W N~

. oil seal

10. elastic check ring.

Fig. 7-1 Main Pump

70



7.3 Multi-way valve and diverter valve
The control valve (2 spools type) consists of four—valve housing, two spools. On
relief valve, the four—valve housing is assembled together with three bolts and nuts.

The tilt spool valve contains a tilt lock valve.

Relief valve
Lift spool valve

Tilt spool valve

R

O
°

\

p
1

To oil tank

Fig. 7-2 Control valve



7.3.1 Slide valve operation
(take the tilt slide valve for example)

(A) : Neutral position

The high—pressure oil from lift
pump returns to the oil tank through
the mid-passage

(B) : Pushing—in of spool

In this time, the spool is pushed
in to close the mid—passage. This
causes the oil from the main oil inlet to
push up the inlet check valve andto
flow into the port “B” . The return oil
from the port “A” flows through the
low—pressure passage to the tank and
the spool is restored to its neutral
position by return spring.

(C) Drawing—out of slide valve

With the mid—passage closed, the
oil from the main oil-inlet pushes up
the check valve and flows into the
port “ A” the return oil from the
port “ B”. flows through the low—
pressure passage to the tank, the spool
can be restored to its neutral position
by return spring

SR OR S

Inlet check valve
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7.3.2 Main safe overflow valve and the flow-dividing safe valve (picture 7-6)

The main safe overflow valve is composed of the main valve A and the conducting
valve B, when the selector valve reverses the direction, Q cavity is connected with the
high—pressure oil of the working structure (such as the lifting cylinder, the leaning
cylinder), the pressure oil acts on the conducting valve B through the fixed theittling
orifice D, E, when the systematic pressure is bigger than the adjusting pressure, then the
conducting B opens and makes the pressure of cavity F fall, the whole valve core of main
valve A moves towards right and makes the pressure oil cross through the low—pressure
channel G, make the cavity Q saturate so as to ensure the stability of systematic pressure, the
adjustment of screw can be used to adjust the stable pressure of the system.

The structure of flow-dividing valve is simple and is vertically overflowing and uses the
principle of balancing the liquid pressure with the spring force directly to acquire the
stable pressure value of steering system. When operating the steering wheel, the oil cavity
M is connected with the high—pressure oil way, when the systematic pressure is bigger than
the spring pressure, the valve core A moves right-ward, the pressure oil flows to the low-
pressure oil way through the cavity T , then makes the cavity M unload to ensure the
stability of the pressure of steering system and adjusting the screw K can adjust the stable
pressure value of the system.

Lvalve is the smooth slide valve, through the continuous change of the flowing
capacity and the pressure, it makes the slide valve L moves leftward or rightward to change
the opening of R, S, to ensure the flowing capacity to the cavity Q and the hydraulic
steering machine from the output PS balance automatically and flow divide stably and
proportionally. A is the fixed theittling orifice.

Q

To redirector i} Oil inletM22 X 1.5 R

PS

L L

—~

AN Y I
T /xjkl\\ I © oo @
2 &

Q

-
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7.3.3 Action of tilt-lock valve Tilt Cylinder
Title slide valve housing contains a

tilt—lock wvalve, the tilt lock wvalve is

intended to prevent vibrations of the mast

resulting from the negative pressure in the

tilt cylinder and also to avoid danger
incurred from mishandling of theslide
valve. When the lift motor isn’t running.

The mast will not be tilted forward by

pushing the tilt lever.

The interface A, B of the valve should be connected with the front and back cavity of the
tilt cylinder piston, when pulling out the slide valve, the high-pressure oil (P) enters the
interface A, the oil of the back cavity returns to the oil tank (T) through “B”,at this time,
the bracket is in the backward leaning position.

When pushing in the tilt slide valve, the high—pressure oil enters the interface B, with
the help of the high—pressure oil to move the self-locking valve of the spool valve, the point
A connects with the low—pressure, when the generator extinguishes or stops operating there
isn’ t high—pressure oil to move the self-locking valve of the slide valve, so the interface
“ A7 can not be connected with the low pressure, the bracket will not lean forward and
the leaning cylinder can not form the negative pressure.

7.4 Hydraulic system oil circuit (main oil circuit)

The high—pressure oil from the lift pump comes to the control valve first, then high—
pressure oil is sent to lift cylinder or tilt cylinder. When the lift and tilt spool are in neutral
position, the oil from the lift pump directly returns to oil tank through the passage in the
control valve, when the lift spool is pulled, the oil from the lift cylinder to push the piston
up, when the lift spool is pushed, the circuit between the lower part of the lift cylinder and
the oil tank is connected and the piston begins to descend due to the weight of the load
and all of lifting parts. In this case, the oil flows returning to the control valve is regulated
by the flow regulator valve, and the forks descend speed is controlled. When the tilt lever is
operated, the high—pressure oil reaches the front or rear chamber of the cylinder and pushes
the piston forward or backward. The oil is pushed to the oil tank through the control
valve by the piston returns and the mast then tilts forward or backward.

The high—pressure oil from the steering pump comes to the powered steering until
valve first. Then high—pressure oil is sent to the steering cylinder, when turning steering

wheel right or left. The rear wheels are turning.
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lift cylinder Shut-off valve Tilt cylinder

E=1

Reversing valve

governor valve

— %m g;ﬂ“? ¥ |

i
L‘@. ”””” ?
P=gMPq (1-181

q P=11MPR (2-350)

. . ’_@HMM fa (1-1.8t)
steering cylinder| P=175MAa (2:351)
\_Oil Filter

gear oil pump Q=32ml/r

Fig. 7-8 Hydraulic principle diagram

lift cylinder Shut-off valve Tilt cylinder

=

Reversing valve

governor

J

o
LS q;}/\/

P P-175WPa PF

PT

(T

steering cylinder

T

Oil Filter

gear oil pump Q=32ml/r

2-3.5t Priority Hydraulic principle diagram
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7.5 Multi-way valve control
The control valve is operated with the valve levers. All valve levers are assembled

together with a shaft and the shaft is assembled on the front guard with the bracket. The
valve levers operate the control valve with the joins.

)
| E

@ ©
©@ ©

(¢]

Fig. 7-9 Operation of the multi—control valve

7. 6 Lifting cylinder

The two single acting type lift cylinder is composed of cylinder body, piston, piston rod,
cylinder cap, cylinder base, and oil seals

The bottom of the lifting cylinder is fixed on the lifting cylinder of outside bracket by
pin and bolt; the top of cylinder (the top of piston rod) is connected with beam on the
outside bracket.

The piston is fixed on the piston rod by the elastic spring; the outer ring of piston
installs the oil seal and back—up ring.

There is a cut-off valve at the bottom of lifting cylinder (see the picture 10-11) when the
high—pressure pipe cracks suddenly, the goods can be avoided to fall sharply.

The cylinder end installs bearing and oil seal to support the piston and avoid the entry
of dust.
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% Cylinder support

. upper separator

®» ©® & O

@\
— =

© ® @
\U
® ® © @

. spacer

. dustproof cover

©

. oil seal
. guide sleeve
. “O” ring

. cylinder end

. steel bearing

. cylinder body

. piston rod

11. piston

®
®

12. piston oil seal

13. oil seal

®

14. seat ring

®

15. elastic check ring

16. dump valve

17. elastic lock ring

18. cotter pin

19. locking nut
20. adjusting nut
21. End Connector
22. chain

23. chain wheel

Fig. 7-10 Lifting Cylinder
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There is a cut-off valve that operates when the high—pressure hose bursts for any reason to
prevent the load from dropping down abruptly at the bottom of the lift cylinder. The oil from
the lift cylinder flows through small holes under the circumference of the cut-off valve spool and
produces a pressure difference between two chambers. As the pressure difference as a result of
passing the holes is smaller than the spring force so that the cut-off valve spool won't move. If the
high—pressure hose bursts. The pressure difference will be big enough to overcome the spring
force, causing the spool to move until the holes on the circumference on the spool are blocked up
and allowing onlya small amount of oil to flow through the holes at the spool end to let the
forks descend slowly.

T
e

7

b

Normal At working

Fig. 7-11

7.7 Speed limit valve

The flow regulator valve, located in the lift cylinder circuit to limit the descending speed of
loaded forks, has the construction as shown in fig When the lift spool is placed in the “lift”
position, the oil from the control valve flows through the oil chambers A and B, oil holes C, D, E
and F, and the chamber G to the lift cylinder without any regulation, When the lift spool is placed
in the “down” position, the oil flows in the reverse direction, When the oil passes the orifice
plate and a pressure difference generates between the chambers A and B, the pressure difference
overcomes the force of the spring and moves the valve core right, thus the oil flow being
decreased by narrowing of the hold D and C, and reduces the oil flow passing through the

orifice plate.
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Fig. 7-12 Flow regulator valve

7.8 Tilt Cylinder

The tilt cylinder is of double—acting type. Each truck has two tilt cylinders that are
installed on each side of the frame with pin while their piston rod ends are connected with the
outer mast.

The tilt cylinder consists primarily of piston, piston rod, cylinder body, cylinder base,
guider sleeve and seals. The piston, welded to the piston rod, is fitted with two Yx-ring, and
one wear ring on its circumference, A bushing press—fitted to the inner side of the guide
sleeve supports the piston rod. The guide sleeve is with dust seal, nap ring, Yx-ring and O-
ring to prevent oil leakage and keep dust off. Fitted with them, the guide sleeve is screwed
into the cylinder body.

9 1011 12 13 14

1. earring 4.YX seal ring 7. bearing 10. cylinder body  13. piston
2. dustproof ring 5.“0” ring 8.“0” ring 11. Yx ring seal 14. Yx seal ring
3. check ring 6. guide sleeve 9. piston rod 12. back ring

Fig. 7-13 Tilt cylinder
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When the tilt lever is pushed forward, the high—pressure oil enters the cylinder body from
the cylinder tail, moving the piston forward and causing the mast assembly tilting forward to 6
degrees,When the tilt lever is pulled backward, high—pressure oil enters the cylinder body
from the guide sleeve and moves the piston backward, tilting the mast assembly backward to
12 degrees.

7.9 The hydraulic oil tank

The hydraulic oil tank does not suck oil and filter the dust as the component of frame on the

Air plugg
Muti-oil back M
[
x Ml

[ (

right tank.

|
U

(i i J To Pump

==

Steering oil
back

, e — -
LT T 7J

Oil-back filter =~ Oil-suck filter Oil drain pin

o

::{éj = =

 r——

© (\ F}@ QL

.

Fig. 7-14 Hydraulic oil tank
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Fig. 7-15 Hydraulic Pipeline(Standard)
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Fig. 7-16 Hydraulic Pipeline(Priority)
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7.10 Main oil pump maintenance

(1) Disassembly

Before disassembling the pump, put the removed arts on the paper or cloth. Don’t
damage the parts.

(A): Hold the pump cleaned in a vice by lightly clamping the flange section.

(B) : Remove boltsll, pump cover 5,and pump body 1.

(C) : Remove bushing 6-drive gears 2, driven gear 3.

(D) : Remove the seal ring and packing ring form front cover or rear cover.

Note: Don’t remove the seal ring and packing ring from the front cover or rear cover,
if the seal ring and packing ring needn’t be replaced.

(2) Inspection

Check the disassembled parts and wash them with engine oil, (Don’t wash the rubber

items with engine oil.)

(A) : Body inspection 0

N
When the scraping trace becomes longer than 1/2 |~ % %é R
long of the inner periphery, replace the pump body. U e '/\
0 : ~

(B) : Scale board inspection

When surface of scale board is damaged or
the thickness is less than the standard value,
replace it.

The standard thickness: 4. 94mm -
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(C) The front and rear pump cover
If the lining of inner surface changes color
(the brown) and surpasses the range of 150 then

change them.

(D) Check the drive gear and driven gear from
the front and rear. If the abrasion is excessive,
change a pair of new one. If the size D is smaller
than the standard value, change several pairs.

D=20. 961mm

(E) Change seal ring, theseal component of
lining, the check ring, the oil seal and the spring

check ring according to the condition.
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(3) Assemble
(A) Install a new seal ring and a new check

ring on the front cover of pump.

(B) Install the scale board at the furrow of front
cover; don’t mistake the sucking inlet for the oil

outlet.

(C)Install the driven gear on the front cover.

(D) Install the scale board on the side of gear
to make the furrow aim at the gear point. Don’t
mistake the side of oil inlet for the side of oil

outlet.

(E) Install a new seal ring and check ring at the

furrow of rear cover.

(F) Install the rear covers on the pump; don’t
mistake the oil inlet for oil outlet.

(G) After completing the assembly, twist the
connecting bolt to the standard torque 9-10kg. m.
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1. pump body
4. frontend cover
7. seal ring

10. elastic check ring

2. drive gear

5. back end cover
8. check ring

11. bolts

Fig. 7-23 Gear pump
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7.11 Commissioning.

The pilot operation makes the oil pump run in and check whether the operation is normal.

Conduct the oil pump examination on the experiment desk and examine the pump on
the forklift according to the following procedures:

(If the oil pump is decomposed and repaired because the hydraulic oil causes the serious
damage, then before the pump is operated on the forklift, the hydraulic oil and filter should be
changed. )

(a) Install the pump on the forklift and install the pressure gauge at the pressure detecting
outlet of selector valve.

(b) Loose the overflowing valve and adjust the screw and twist the pump in about ten
minutes. Ensure the oil pressure is less than 10kg/cm?2.

(c) Increase the twisting speed of pump to the 1500-2000rpm and keep it about ten minutes.

(d) Maintain the twisting speed of pump 1500-2000rpm and increase the pressure once 20—
30kg/cm2, the pump should twist five minutes until to the 175kg/cm2, then make each oil way
work five minutes and change the strainer.

When increasing the oil pressure, pay attention to examine the temperature of oil, the
surface temperature of pump and the operating sound, if the temperature of oil and the pump
surface are too high, fall the loading to fall the oil temperature and continue to experiment.
Make the overflowing pressure be at 175kg/cm2 after the experiment and measure the flux, the
quantity of oil is measured through the lifting speed .
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7. 12Troubleshooting

If the hydraulic system breaks down, Find the solution below and make necessary

replacement.

(1) The selector valve

Malfunction

Reason

Repairing Method

The pressure of lifting

The slide valve jammed

Decompose then wash

oil way can’ t be enhanced|

The oil hole blocked

Decompose then wash

Jolt and lift the pressure

The slide valve jammed

Decompose then wash

very slowly

The exhaust of air isn’t sufficient

Discharge gas fully

The pressure of steering
oil way is larger than the
standard volume

The slide valve jammed

Decompose then wash

The oil hole blocked

Decompose then wash

Can’t meet the
standard volume

The adjustment of overflowing
valve isn’t appropriate

Adjustment

Noise

The adjustment of overflowing
valve isn’t appropriate

Adjustment

The slide surface damaged

Change the overflowing valve

Leak the oil (external)

O seal ring ageing or damaged

Change the O seal ring

The pressure is too low

The spring damaged

Change spring

The valve surface damaged

Adjust or change the
overflowing valve

Oil leakage (internal)

The valve surface damaged

Amend the valve surface

Pressure is too high

The valve door blocked

Decompose then wash
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(2) Main pump

Problem

Possible cause

Remedies

Less oil deduction

Lower oil lever oil tank

Add oil up to specified lever

Pipeline or oil filter is blocked

Clean them or replace oil
if the oil is contaminated

Gear pump can not

be pressurized

Worn bushing 3 and 4 or broken
down packing 9, 10, 11

Replace

Misadjusted relief valve

Adjust the pressure of the relief
valve, Notice pressure gauge
when increasing pressure

Air entering into the pump

(1) Retighten loose connections
for suction pipe

(2) Add oil to oil tank

(3) Check oil seal

(4) Don’t start the pump until
no air bubble is in oil tank

Noisy in Operation

Twisted suction nose or
cavitations incurred by oil
filter blocked

Correct hose and clean filter

Air entering in resulting from
loose suction connections

Retighten each connection

Too high oil stickiness incurring
cavitations

(1) Use oil with proper stickiness
(2) Start the pump until oil is at
normal temperature.

Air bubble in oil

Find out cause and correct them

Eccentrically mounted gear
pump

Concentric mounted gear pump

Oil leakage in pump

(1) Oil seal and packing & in
pump broken down
(2) pump damaged

Replace
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8 Lifting system

“J”  type mast
“C” type outer mast with free lift

Two stage extension type mast

55
13
Inner mast section
1:10
— o
2|9
R5 2°
|
—‘I o
NN &
38
55
Outer mast section 15
1:10
Sle
Idler wheel m

Main idler wheel $119.2
Choose idler wheel b 112

Lifting chain (ISO)  LH1623 (3t)
LH1634 (3.5t)

Fork mast lifting system Hydraulic

Fork adjust system Mechanical
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8.1 Overview

The loading system is of the two-stage; it consists of the inner mast, the outer mast
and the lift bracket.

8.2 Inner and outer Masts

The inner and outer masts both are welded parts, the bottom of outer mast is connected with
the drive axle, and the outside middle of outer mast is connected with the frame by tilt
cylinders. The mast assembly can be tilted forward and backward by operating tilt cylinders.
The outer mast has C-shaped cross—section. The outer mast fixed with main rollers and side
rollers on the top of it. And the inner mast has J-shaped cross—section. It fixed with main rollers
and side rollers at the bottom of it.

8.3 The fork shelf and backrest

The fork shelf rolls in the inner bracket through the main roller, which installed on the main
rolling axle stacked by the elastic check ring, the main rolling axle is welded on the fork shelf,
the side roller is fixed on the fork shelf by bolt. They roll along the wing panel of inner bracket
and can be adjusted by the adjusting cushion. To avoid the rolling clearance, using two fixed
side roller to roll along the wing panel of inner bracket. The main roller supports the vertical
loading, when the fork lifts to the top and the roller appears from the top of bracket. The cross
loading is supported by the side roller. Backrest is fixed on the fork stand by bolt : the face
of backrest should be parallel with the fork face , avoiding the goods slip down the fork .

8.4 Wheel position

There are two types of roller: The main roller and the side-roller. They are installed on
the outer bracket, the inner bracket, and the fork shelf respectively. The main roller bears the
front and rear loading; the side-roller bears the pressure of the side so that the inner bracket
and fork shelf can move freely.

Outer mast Inner mast Main roller

/
[ / —]

]

Attention (A) Clearance of the side roller is 0. Smm
(B) Please add butter on the surface of main rollers and the interface of masts.

Fig. 8-1 Position of rollers
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8. SMaintanance
8.5.1 Adjust Lift Cylinder
It must readjust stroke of the lift

Upper beam of inner mast Shim

cylinder when lifting cylinder, the inner
mast or the outer mast is replaced. As
following:

(1) : Place piston rod heads with the
upper beam of the inner mast without
shims.

Lift cylinder

(2) : Ensure that two lift cylinders are
lifted at the same time when the mast
ascended the ultimately stroke.

(3) :If they not lifted synchronously,
add shims between the upper beam of the

Tyre

inner mast and the piston rod head which \

reaches the lift cylinder’ s ultimately stroke Inner mast — ST T

in movement. The shims’ thickness is 0. 2mm Lift bracket

e
or 0. Smm. C

Main rollor '

(4) : Adjust the tightness of lift chains. I
The adjustment of the liftcylinder also belongs Fork ;% l
1

to exalted maintenance, please be careful.

8.5.2Adjust lift bracket’ s Height Fig. 8-3
(1) : The truck should be stopped on

horizontal ground. and ensure the masts
erect.

(2) : Lower the forks on the ground;
adjust the set nut of tie-in to the upper of
chains to assure the distance A between
main rollers and the lift bracket. A=19-24mm
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(3) : Make the mast assembly tilt backward when forks
descended to the ground. Adjust the pulling force of lift
chains and let the tightness of lift chains be equal.

8.5.3 Fork and its width adjustment

Before loading and unloading , we should adjust the
fork to a proper distance so as to fit the bracket size and
loading.

AWarning :
Be careful with your hand and fingers.

1. Drive the forklift to the loading goods and then step .

2. Adjust the mast to a upright position and then lift
the fork 10 cm off the ground.

3. Tilt the mast forward.

4. Lift the button, turn 90 degrees ,then loose it(under
this condition , the fork can be moved to left or right .)

5. Adjust the fork distance according to loading goods,
in order to let the load center in line with forklift center.

6. Adjust the mast to upright , turn the button 90 degrees ,
the button will be put in locking position (at this time , the
fork is locked in right position) .

7. After adjusting the fork distance , please check the
fork is fastened by the block or not . If the fork is not fastened
by the block , when driving the forklift , the fork will move

freely and maybe the goods may drop off .

Remark :

There are two types of buttons, one is to turn 90
degrees and the other is to turn 180 degrees.

8. 5.4 Replacing Rollers of the lift bracket

(1) Place a salver on the forks and make the forklift
stop on the horizontal ground.

(2) Make the forks and salver descend to the ground.

(3) Take down tie—in top of the chains . And take out
chains from sheave.

(4) Make the inner mast rise. (Fig. 8-6 @)

(5) The forklift can be reversed when the lift bracket
disengaged from the outer mast. (Fig. 8-6®@)

(6) Replacing Main Rollers.
(a) Take apart all snap rings from the lift bracket and

take out main rollers.
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(b) Fit the new main roller (the same type as the old on)
on the lift bracket and fastened with snap ring .

8. 5.5 Replacing Rollers of Masts

(1) Take apart the fork bracket from the inner mast,
then replace the main roller follows the way as 8.5.4.

(2)Park the truck on the horizontal ground and lift up
the wheel-wheel 250mm~300mm from the ground

(3) Pull parking brake level fully , and use a wedge to
make back-wheel stationary .

(4) Take apart bolts, which fastened, lift cylinders and

the inner mast. Hang up theinner mast without losing =
. . /) !
shims of the piston rod heads carefully. e NI AN A =
QA

(5) Uninstall bolts which jointed lift cylinders and the
bottom of outer mast and take part the oil-pipe between Fig. 8-7
two lift cylinders without losing the nipple .

(6) Main rollers on the upper outer mast will be showed
on the top of the inner mast as soon as main rollers ware
taken apart from the bottom of the inner mast after laying
down the inner mast.

(7) Replacing main rollers.

(A) Take apart the upper main rollers without losing
shims .

(B) Fit the new main roller and shims together on the
outer mast

(8) Hang up the inner masts and let all rollers in the

inner mast .

(9) Assembly the lift cylinder and the lift bracket as

disassembly contrarily.
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F Regular maintenance
This service schedule is worked out on the assumption that the lift truck will be used under
typical working conditions. If the lift truck is used under severer working conditions, earlier

preventive maintenance services are required. (The black dots in the table means

“Replacement”.) G: Gasoline Truck D: Diesel Truck
ENGINE
Checking : . Daily Monthly | Trimonthly |Semainnually| Annualy
lem |  Ocrvice Required Tools (8hrs) (200hrs) | (600hrs)” | (1200hrs) | (2400hrs)
Visually inspect condition
of engine rotation. O o O o o
Check for working noise
from engine. O o O o o
Check that exhaust gas
has proper-color. O O ) O O
.. |Check air cleaner element
Engine for dirt and clean. Replace every 300 hrs
Check crankcase air
breather for dirt and clean o O O
Check that valve clearnce | Thickness o o
is correct. gauge
(Check cylinders for proper] Compres- 0O
compression. sion gauge.
PCV Check metering valve
Devi and pipe for clogging O O
evice | or damage (G).
Governor|
Check no-load maximum
Injgétion - Tachometer O
Pump
Check for engine oil leak. O O O O O
Check engine oil for level
~|and dirt. o O o O O
Lubrica-
tion Change at initial 50 hrs, after that,

S | Replace engine oil change every 500 hrs

Replace engine oil filter Change at initial 50 hrs, after that,
cartridge. change every 500 hrs
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ENGINE

Checking : . Daily Monthly | Trimonthly |Semainnually| Annualy
Item Service Required Tools (8hrs) (200hrs) | (600hrs)” | (1200hrs) | (2400hrs)
Visually check for fuel leak]
from pipe, pump or tank. o o o o o
Check fuel filter for
clogging. O o o
Replace fuel filter
cartridge Change every 500 hrs
Fuel
System .
Drain off water from fuel
tank. ) O O
Clean fuel tank. O o
Check for fuel level. O O O O O
Check for coolant level. O O O O O
Check for coolant leak. O O O O O
Check hoses for deterio- o o) o)
Cooling ration.
System
Check radiator cap for
condition and installation. O o O o o
Clean and change coolant. ()
Check fan belt for tension
and damage. O O O O O
POWER TRAIN
Checking] . . Daily Monthly Trimonthly |Semainnually| Annualy
Item Service Required Tools (8hrs) (200hrs) | (600hrs)” | (1200hrs) | (2400hrs)
Check for oil leaks. O O O O O
Check for oil level, or ..
change oil. (g{)uﬁlrtsl)al O ® ®
Torque
converter| Check change level for o-
transmi- | peration and looseness. O O O O
ssion
Check control valve and
clutch for proper operation. O o O o O
Check inching valve for p-
roper operation. O o O o O
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POWER TRAIN

Checking : . Daily Monthly | Trimonthly |Semainnually| Annualy
Item Service Required Tools (8hrs) (200hrs) | (600hrs) | (1200hrs) | (2400hrs)
Check inching pedal for
Torque g travel and pedal travel, O o O o o
converter|
transmi-
ssion  |Replace line filter element. (at initial o o
Check for oil leak. O O O O O
irolnt Change oil. (at initial o o
xie 50 hrs)
Check mounting bolts for Test
looseness. hammer o o o o
WHEELS
Checking| . . Daily Monthly | Trimonthly |Semainnually| Annualy
Item Service Required Tools (8hrs) (200hrs) | (600hrs) | (1200hrs) | (2400hrs)
Check for inflation press- | Tire
ure. gauge O O O O O
Check for cracks or dam-
o o O O O O
Depth
Tires Check for tread wear. gal?ge O O O O
Check for undue wear. O O O O O
Check for spikes, stones,
or foreign matter. O O O O
Test
Tie Check for looseness. hammer O O O O
Fastners
Check for damage. O O O O
Rim,side|Check for rim, side ring a-
ring nd disk wheel for damage. O O ) O O
Check for looseness and
Wheel | noise. O O O O
Bearing
Clean and repack grease. ) o
Check axle for deformati-
Axle on, cracks or damage. ) O ) )
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STEERING SYSTEM

Checking| . . Daily Monthly | Trimonthly |Semainnually] Annualy
lem | Scrvice Required Tools (8hrs) (200hrs) | (600hrs)” | (1200hrs) | (2400hrs)
Check for peripheral play. O O O O O
Check for vertical
Steer Ha- looseness. o o o o o
ndwheel .
Check for sideways
looseness. O O O O O
Check for proper operation O O O O O
Steering | Check mounting bolts for
gear box| Jooseness. O O O O
Check king pins for loose-
ness or damage. O ) O O
Knuckle .
rear axle|  Check for oil leak. O O O O O
Change oil. (at initial o o
50 hrs)
Check for deflection,defor-
Knuckle mation, cracks or damage. O O O O
rear axle .
Check for mounting cond-|  Test
ition. hammer O O O O
Check for operation. O O O O
Power 1 peck for ol leaks. 0O 0O O 0O 0O
steering
Check for mounting parts
and joints for looseness. O O O O
BRAKE SYSTEM
(Checking] . . Daily Monthly | Trimonthly [Semainnually] Annualy
lem | Scrvice Required - Tools (8hrs) | (200hrs) | (600hrs) | (1200hrs) | (2400hrs)
Check for free travel. O O O
Check for pedal travel. Scale O O O O O
Brake
pedal
Check for proper operation O O O O O
Check for air mixed in
brake piping. O O O O O
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BRAKE SYSTEM

Checking : . Daily Monthly | Trimonthly |Semainnually| Annualy
lem |  Scrvice Required Tools (8hrs) (200hrs) | (600hrs)~ | (1200hrs) | (2400hrs)
Check that lever is secure-
Parking |1 locked and has sufficie- O O O O O
Brake |t lever stroke.
Lever icheck for proper operation. O O O O O
Check for operation. O O O O
Rod, ca-
ble, etc. :
> Check connections for
looseness. O O O O
Check for damage, leak-
Hoses | age or collapse. O O o o
and
i Check for loose connec-
pipes
tions or clamping parts. O ) O O
Brake .
master Check for fluid leaks. O O O O
cylinder "
wheel Check for fluid level.
cylinder | Change brake fluid. o O O ® L d
Check master cylinder and
wheel cylinders for proper O
Brake |operation.
master |Check master cylinder and
cylinder |wheel cylinders for fluid O
wheel |leaks or damage.
cylinder | Check master piston cup,
and check valve for wear [ )
or damage. Change.
Check lining for wear. Slide
' calipers O
Check anchor pin for rust. O
Disc
brake .
Check return spring for
deterioration. Scale O
Check automatic clearance 0O
adjuster for operation.
Check back plate 0O
deformation.
Back Penetrant
Plate Check for craks. test O
Check mounting parts for Test O
looseness. hammer
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LOADING SYSTEM

Checking
Item

Service Required

Tools

Daily
(8hrs)

Monthly
(200hrs)

Trimonthly
(600hrs)

Semainnuallyj]
(1200hrs)

Annualy
(2400hrs)

Check forks for damage,
deformation or wear.

O

O

O

O

Fork

Check for stopper pins for
damage or wear.

©)

©)

©)

Check fork base and hook
weldings for defective
cracks or wear.

Mast &

Check cross members on
outer and inner masts for
defective weld, cracks or
damage.

Lift
Bracket

Check tilt cylinder bracket
and masts for defective
weld, cracks or damage.

©)

Check outer and inner
masts for defective weld,
cracks or damage.

Check for defective weld,
cracks or damage of lift
bracket.

Check roller bearings for
looseness.

Mast &
Lift

Check mast support bush-
ings for wear or damage.

Bracket

Check mast support cap
bolts for looseness.

Test
hammer

(for 1st time
only)

OO0l O0|0O|O

Check lift cylinder tail bo-
Its, piston rod head bolts,
U-bolts, and piston head
guide bolts for looseness.

Test
hammer

O

(for 1st time
only)

©)

©)

Check rollers, roller pins
and welded parts for craks
or damage.

Check chains for tension,
deformation, damage or
rust.

Lubrication of chains.

Chains &
Sheave

Check connection of chain
anchor pin and chain for
looseness.

Check sheave for deforma-
tion or damage.

Check sheave for deforma-|
tion or damage.

Optional
Attach-

Perform general inspection|

ment

O|lO0O|]O0O|]O|O0O|0O|O

O|lO0|]O0O|]O0O|O|O]|O

O|lO0O|]O0O|]O|O0O|0O|O

O|lO0O|]O0O]J]O|O0O|0O|O
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LOADING SYSTEM

Checking : . Daily Monthly | Trimonthly |Semainnually| Annualy
lem |  Ocrvice Required Tools (8hrs) (200hrs) | (600hrs)” | (1200hrs) | (2400hrs)
Check piston rod, screw Test
and rod end for looseness, o8 O O O O O
deformation or damage. hammer
Check cylinders for proper
. operation. O O O O
Cylinders
Check for oil leaks. O O O O
Check pins and cylinder
bushings for wear or da- O O O O
mage.
Check hydraulic pump for
Hydraulid oil leaks or noise. o O o O O
Pump .
Check pump drive gear
for wear. O o O O
HYDRAULIC SYSTEM
Checking : : Daily Monthly | Trimonthly |Semainnually| Annualy
lem | crvice Required Tools (8hrs) (200hrs) | (600hrs) | (1200hrs) | (2400hrs)
Check for oil level.
Change oil. O ) O ) ®
Hydraulig . .
Roservoir] Clean suction strainer. O O
Drain foreign matter. O O
Return
Filter Replace return filter. o [ )
Check levers for loose-
Control | 1ess at link. O o O O
Lever
Check for proper opera-
tion. o o o o
Check for oil leaks. O O O O
Check relief valve and tilt
\nglr\l] ZOI lock valve for proper ope- O O O O
ration.
: Oil pres.
Measure relief pressure. gange. O O
I i Check for oil leaks, loos-
0SS PI | eness, collapse, deforma- O O O O O
ping hos tion and damage.
Reel & ()
Swivel
Toint Change hoses. (1 or 2 years)
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ELECTRICALS

Checking : . Daily Monthly | Trimonthly |Semainnually| Annualy
lem |  Scrvice Required Tools (8hrs) (200hrs) | (600hrs)” | (1200hrs) | (2400hrs)
Check pinion gear for
Starter correct engagement. O O
Check battery electrolyte
level. Clean battery. ) O ) )
Battery
Check ifi ity of
Check i g e o | o | o
Check wire harness for
damage and clamps for O O O O
Wiring looseness.
Check connections for
looseness. @) O O
SAFETY APPARATUS & ACCESSORIES
Checking : . Daily Monthly | Trimonthly |Semainnually| Annualy
lem |  Scrvice Required Tools (8hrs) (200hrs) | (600hrs)” | (1200hrs) | (2400hrs)
S - Test
Overhead|Check for tight installation. O O O
Guard & hammer
Load | heck for deformation, cr-
Backrest | 1oks or damage. O @) @) O O
Turn  Check for proper operation
Signal [and tight installation. O o o O O
Check for proper operation
Hom |4 tight installation. O O O O O
Lights &[Check for proper operation|
Lamps |and tight installation. O O O ) )
Back-up |Check for proper operation
Buzzer |and tight installation. O O O O O
Rear Check for dirt or damage. O O O O O
View
Mirror | Check for good field of
vision. o O O O O
Check meters f¢
Meters o :rca . é?f ers for proper 0O 0O O 0O 0O
Driver’s [Check for damage or loose|
Seat  [bolts. O O
Check frame and cross me-
Body mbers for damage or cracks O
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SAFETY APPARATUS & ACCESSORIES

(Checking : . Daily Monthly | Trimonthly [Semainnually| Annualy
lem |  Scrvice Required Tools (8hrs) (200hrs) | (600hrs)” | (1200hrs) | (2400hrs)
Check for loose rivets or Test O
bolts. hammer
Check items repaired in p-

Body receding inspection, if any. O ) O ) )
Inspection general condi- 0O
tion of body.

IAfter cleaning, check for g{ Grease
Grease- Ireased condition of chassis.| pump O o O O
up & oil
change | Check oil condition of oil O
and fluid in reservoir.

A CAUTION

Local refined oils and cooling water, coolant, or anti-freeze do not allow the same operation period designated

in this manual.
So must be changed more frequently as half or quarter of the designated period in this manual.
Multi-viscosity oils allow a wider temperature range for operation but must be changed more frequently as the

addition that provides the multi-viscosity gradually deteriorates lowering the viscosity. Degradation of viscosity at

the higher temperatures can be very detrimental to the hydraulic system.
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Appendix

1 Safety regulations for forklift operation

Warning
No overguard or backrest driving is dangerous.

(1) Authorized , trained operator only ! (2) DO NOT travel on public roads !

|

(3) Dress properly for the job ! (4) Be alert !

A\ WARNING A\ WARNING
Be sure to wear a 1;
Y = !

hard hat.

ou may need:
Safety goggles. §
Ear protectors.

\ (5) Know vour forklift truck and attachments !

(6) Unauthorized addition or modification (7) Know all signals and traffic rules !
is prohibited !

A\ WARNING A\ WARNING
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(8) Exhaust fumes can kill you ! (9) Inspect your forklift truck prior to
operation !

(10) Do not remove the overhead guard ! (11) Keep the operator’s compartment clean !

|
|
i
|

(16) DO NOT operate a damaged or defective
forklift truck !

105



(18) Position controls correctlv for starting ! (19) Operator should know where the fire
extinguishers located

(21) Make sure your forklift truck is in safe
operating condition !

(25)Stay within the confines of the truck !

‘ A\ WARNING

N
, J ‘
{ .C

(26) Avoid travelling on weak or nonprepared
ground .Only running on a level and rigid placel.
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(28) Be careful of forks that extend beyond the (29) Avoid off-center loading !
A\ WARNING

load !

A\ WARNING

(33) Be aware of the stability of an
empty forklift truck !

(34) Lake special care when carrying a long
or wire load .

(36) If you cannot see where you are going , (37) Use pallets and skids sultable
do nut move! for the little load .
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(38) Do not pass another truck ! (39) Do not allow anyone to hold loads !
A\ WARNING

A\ WARNING

AT —":

1 R i/}

R wA|
T D

(41) Do not engage in stunt driving
or horseplay !

A\ WARNING

(42) Travel in reverse if forward
visibility is blocked ! (43) Obey all traffic rules and warning signs !

| [t

(44) Travel safely on grades with a loaded (45) Be particularly careful when driving
forklift truck ! up or down a steep slope !

T &

(46) Travel safely on grades with an empty i
forklift truck ! (47) Start forklift truck upgrade carefully !

l
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(48) Do not turn on a ramp or grade ! (49) Move your forklift truck safely !

A warniNG

51) Ahel hould not b th
(50) Allow for counterweight swing distance ! D forlflirf)f rtrsugf: ; fotbe near the
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(58) Do not move when someone’s next to truck ! (59) Do not allow anyone to walk or stand
under raised forks !

A\ wArRNING
A\ waRNING

‘ &)

(60) DO NOT pick up unsecured loads that extend
above the backrest extension height ! (61) Handle only stable loads !
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(68) Stay clear of pinch points ! (69) Shift the transmission smoothly !

7 >, B

(70) Use only specialized equipment designed to
safely raise personnel to high work areas !

(73) Forbid to operate in the circumstance
here is easy to explode .

|
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2 How to avoid tipping; how to protect yourself

(1) Do not tilt elevated loads forward ! (2) Do not elevate tilted loads !
A\ WARNING A\ WARNING

(5) Do not sttempt to pick up or deposit a (6) Do not go over obstacles-curbs,ditches,
load unless the forklift truck is level ! ridges and railroad tracks !

(7) Do not travel with forks higher than 15 to (8) Do not make fast or sharp turns with a
20cm(6 to 8 in.)above the ground ! loaded or unloaded truck !

(9) Do not turn too sharply , even with an
empty raised mast , to avoid a tipover !
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(11) Do not jump off your truck if it starts to (12) Do wear a hard hat !
tipover ! A\ WARNING

Q

How to Survive in a Tipover

DANGER
Remember , your chances for survivsl with your seat belt fastened in a tipover are better
if you stay in your truck . If your truck starts to tipover :
1.Firmly hold on to the steering wheel and brace your feet .
2.DO NOT jump off'!
3.Lean away from impact .
4.Lean forward .

tn (2)

Q
S
SRR
A
FRRAXAY £
2R ; .
2552 \ - T
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3

Installation, use and safety precautions of side shifter

Installation

1.Remove from pallet 2.Remove Lower Hooks

Nameplate

3.Mount on Lift truck
Remove clips after mounting.

ITA Class II -.60-.66
in.

g, e

ITA Class 1T -.32-.36
in.

Truck Carriage

4.Install lower hooks

[ SR

s

Railse1 hooks ‘
1]
’s Torpues
E-Series:0.09in T—‘ E-Series:115-125 ft.1bs
55D:0.06in =4« 55D:115-125 ft.1bs
100D:0.12in 100:140-150 ft.1bs
F-Series:0.03-0.06in F-Series:120 ft.1bs
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5. Flush supply hoses 6.Install hoses

7.Install fork

9.Lubrication Points

@The upper bearings and lower bearings should be greased at
@ After first 500 hours, lube all bearings with chassis grease.

¥

BT
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Sideshifter operation

A Sideshift Left

o

Sideshifting Fanctions

Sideshift Left

ilt front

Tilt rear Sideshift Right

Load will not sideshift

W

1

on .=
g ° 2
o)
= 5]
8 2 =
o B o0
=S A=
=5 O m

Lo
5.8 3
=5 g
o .Q 2

o =
< O o
mm/ —

N £
NG 2
: ]

\

1

<

=

o3
5

]

o

o)
“—
%y
24
o2

Load weight exceed
sideshifter capacity

installed incorredtly

Check hydraulics for low

supply pressure and flow
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4 Maintenance records

Name Date Inspection parts Lubrication patrs | Replacement parts Remarl

117




STARKE MATERIAL HANDLING GROUP ‘
402 Allanburg Road « Thorold, ON L2V 1A4 . Canada ‘* \

° : N\ |
TOLL FREE 877—435—4352. . ECOMA X X
www.starkeforklift.com « info@starkeforklift.com
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