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Work clothing

Tools and gauges

CAUTION l	When doing work, the worker must wear close-fitting 
work clothes, a safety hat, and safety shoes.
	Loose clothing can become caught in machinery and 
cause serious injury.

CAUTION Before starting work, prepare the tools and gauges you 
will need.

CAUTION l	A l ways u s e to o ls su it a b l e f o r th e wo r k b e in g 
performed. Use proper size tools when tightening and 
loosening parts of the forklift truck.
	Failing to use suitable tools can result in serious bodily 
injury or damage to the machine.

Working safely

WARNING lWhen hoisting a forklift truck or heavy component, 
always use ropes or cable with sufficient load capacity.

l	Do not use kinked ropes or cables.

WARNING After lifting or jacking up a forklift truck, support it with 
safety blocks or rigid stands.

WARNING Apply wheel chocks to tires to prevent the forklift truck 
from moving.

WARNING When working under a forklift truck, do the work from a 
work pit and take proper safety precautions.
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How to use liquid packing

Apply liquid packingl

152E105

152E106

152E107

Scraper

Liquid packing

Good

Apply liquid packing

Within 15 minutes

Wait at least 30 minutes

Assembly

Fill with oil/Operate

Not Good

Key to evacuate 
liquid packing

3 - 3.5 mm
Contact 
surface

Cut the nozzle at the 
second section

Cut the nozzle of the liquid packing tube at the second 
section so that bead width is 3 to 3.5 mm.

1.

Attach a key to roll up the tube, and then apply liquid 
packing to the contact surface by rolling up the tube.
*	 To prevent oil leaks, smooth the packing so that it has 

even thickness.
*	 When applying liquid packing to bolt holes, apply it on 

the inner part of the contact surface.

2.

Attach to the contact surface within 15 minutes after 
applying the liquid packing.

3.

When tightening bolts, first partially tighten them, and 
then further tighten them by moving from one to the next 
in a diagonal pattern.

4.

Wait for at least 30 minutes before adding oil or operating 
the machine.
*	 To prevent oil leaks, always wait at least 30 minutes.

5.

Scrape before applying seall

To remove oil and contamination, wipe the contact 
surface with a cloth soaked in gasoline.
*	 Do not use kerosene, light oil, or crude oil.
*	 Do not allow dust and rust inside.

2.

Use a scraper or similar tool to remove sealer adhered 
to the contact surface of the casing. Do not scratch the 
surface when scraping. If you make a scratch, repair the 
surface with an oil stone.

1.
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2  FRONT AXLE (DRIVE) 

2210132

2mm

Remove Brake pipe with the following steps.7.

Replace Pivot cap with a specially processed cap with 
the following steps.

8.

1.	Drain the oil from Brake fluid tank.
2.	Lower the crane and tilt the mast forward.
3.	Disconnect Brake pipe on Wheel brake Ass'y side. 

1.	Lower the crane and tilt the mast forward.
2.	Remove the upper mounting bolt of Pivot cap.
3.	Raise the crane and return the mast to the vertical 

position.

4.	 Remove the lower mounting bolt of Pivot cap.

5.	Replace Pivot cap with the special cap.
6.	Hand tighten all bolts.
7.	 Lower the crane and tilt the mast forward.
8.	With a tool, tighten the upper mounting bolt of the 

special cap.
9.	Raise the crane and return the mast to the vertical 

position.

10.With a tool, tighten the lower mounting bolt of the 
special cap.

lSpecial cap details

CAUTION Keep the wire rope pulled to the back of the truck.

2210131

2210062

lMounting bolt

lDisconnecting Brake pipe

lRemoving Pivot cap

Master cylinder

Remove

Bushing

Pivot cap
Upper 
mounting 
bolt

Lower mounting bolt

Remove Brake pipe

Tightening torque
78-98 N·m

{8-10 kgf·m}

CAUTION Keep the wire rope pulled to the back of the truck.

Add processing to the 
standard cap.
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2  FRONT AXLE (DRIVE) 

Drum, brake

Shaft, drive

Hub bolt
Hub nut

Wheel brake ass'y

{40-70 kgf·m}
392-686 N·mMeasure at 

position A

A Bearing pre-load

	 	 : Tightening torque
	B 	 : Apply THREEBOND
	G 	 : Apply grease
	N 	 : Not reusable

221W007

l Disassembling and reassembling Front axle (4) EP10CA1-14CA1

{8-11 kgf·m}
78-108 N·m

Tightening torque[EP10CA1-14CA1]

lBearing nut

Wheel hub, drive shaft and etc.

Oil seal B G
Outer circumference: Apply three 
bond [#1104] Lip part: Apply 
grease

Tightening torque B
Apply THREEBOND [#1360K] or 
equivalent, and tighten it.

98-127 N·m
{10-13 kgf·m}

Tightening torque B
Apply THREEBOND [#1360K] or 
equivalent, and tighten it.

176-235 N·m
{18-24 kgf·m}

lHub nut

Tightening torque(M12)
89 - 108 N·m
{9 - 11 kgf·m}

CAUTION If you remove any Oil seals, O-rings, or Bearings, replace them with new ones.

Drive shaft

Brake drum

Wheel brake Ass'y
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3  REAR AXLE 

1.	Adjust the length of Tie rod Comp. (L) and (R) so that the dimensions correspond 
to  marks.
These marks are based on design dimensions, however, so lengths may vary 
depending on the actual parts. In this case, adjust length to correspond to the 
actual dimensions of the parts.

2.	Insert a shim to adjust the  dimension of stopper bolt (two places) in such a way 
that the angle shown by  dimension is formed

49°

80°   0
-1°

910.5

5

1°

22
0

12
2

G.L.

(441) (434) 

▲

▲

221W0302E

lReassembling Rear axle

<EP10CA1/14CA1/15CA1/18CA1>

EP10CA1-18CA1

 3-2-3.	 Rear axle - Reassembling method and caution

Rear axle Comp.

Stopper bolt

Insert shims to make the 
adjustment

Shim

Tie rod Comp. (R)Tie rod Comp. (L)

Center arm Comp.

Nut

Hub

Knuckle (L)

Knuckle (R)

King pin Castle nut

760 (King pin space)

Av
er

ag
e 

ef
fe

ct
iv

e 
ra

di
us
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4  TIRE

Troubleshooting4- 3.

No. Symptom Possible causes Solution

1 Uneven wear of a 
wheel

1. ��Incorrect tire air pressure Fill air to the 
specified pressure

2.� Incorrectly adjusted wheel alignment. 
(toe-in, camber, king pin, etc.) Inspect and replace

3. �Incorrect wheel bearing preload Adjust

4. Difference between left and right wheels Replace with same 
type of wheel

 4-3-1.	 Tire - troubleshooting
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6  BRAKE

Adjust rod Ass'y
Lock plate

Grip Ass'y

Release rod Ass'y

Lever Ass'y

2210033

	6-1-2.	 Parking brake linkage - names of parts

l	Parking brake linkage main parts

Parking brake 
bracket Ass'y
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6  BRAKE

3.	Use the microswitch mounting nut to adjust the ON/
OFF position within the following standard dimension

Specified value 10-20mm

l	Adjusting Microswitch position (1)

2210183

Microswitch

Mounting nut

The on and off positions
should be 10 mm to
20 mm apart.

4.	When Brake pedal is entirely pushed down, adjust 
Switch roller so that it is pushed down as per the 
following specific dimensions:

Specified value 2 mm or more 
Less than 4 mm

l	Adjusting Microswitch position (2)

241W0601E

Switch roller
Adjust Switch roller 
so that it is pushed 
down with the 
dimension as above 
or equal to 3 mm 
and less than 7 mm.

Entirely push 
down.
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7b  OIL TANK AND OIL PIPNG

lPay attention to the following points when disassembling and assembling Oil tank:

To replace hydraulic system or hose, refer to oil-hydraulic circuit design on page 87, and 
check the pipe connection.

CAUTION l	Apply wheel chocks to tires to prevent the truck from moving.
l	When draining the hydraulic oil, remove Plug while the fork is lowered to the ground.
l	Cap disconnected hydraulic piping to prevent dust and debris from getting into hydraulic 

components and pipes.
l	When installing filter and plug, wrap and tighten the seal tape firmly on the screw 

threads. 
l	Always disconnect Battery plug.

CAUTION l	Only use hoses that meet pressure resistance requirements.

152E125

Pressure can cause unnecessary stress to hoses. 

l	Make sure that hoses are long enough.

152E126

Excessive bending and twisting can damage hoses.

l	Do not twist hoses when attaching them. Moreover, once a hose is attached, make sure 
that it does not get twisted during operation.

Letters Letters

152E127

You can check for twisting by inspecting the string of letters marked on a hose.

Disassembly and reassembly7b- 2.
	7b-2-1.	Cautions when disassembling and reassembling Oil tank

	7b-2-2.	Cautions when replacing the oil piping

Wrap and tighten the seal tape on the piping screw.NOTE
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7c  CONTROL VALVE

No. Symptom Possible causes Solution

1 Lift or tilt function 
does not work

1 Broken Pump or coupling Replace

2 Oil tank low on oil Replenish

3 Broken Plunger spring Replace

4 Broken Hydraulic microswitch Replace

2
Cannot lift load 
within rated 
capacity

1 Broken or incorrectly adjusted Relief valve Replace or 
adjust

2 Broken Pump Replace

3 Lifting speed is too 
slow.

1 Over-discharged battery Charge 
battery

2 Short plunger stroke Inspect 
Valve linkage

3 Damaged cylinder packing Replace

4 Relief pressure is too low Adjust

5 Damaged plunger packing Replace

6 Broken pump Replace

7 Clogged Oil filter Clean/
Replace

8 Improper adjustment of hydraulic chopper Replace or 
adjust

4 Excessive lift and 
tilt drift

1 Damage of the packing of the plunger Replace

2 Damaged cylinder or piston Replace

3 Damaged piston packing Replace

5 Lift starts too 
abruptly.

1 Incorrect activation timing of lift microswitches Adjust

2 Broken Relief valve Replace

6 Oil leakage
1 Damaged O-ring or wiper ring Replace

2 Loose tie bolts of Hydraulic valve Retighten

Troubleshooting7c- 4.
 7c-4-1.	 Control valve - troubleshooting
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7d  CYLINDER

Install Lift cylinder by performing the steps to remove it in reverse order.1.
Operate Lift lever to raise the mast. When the mast is fully raised, make sure that cylinder 
strokes are equal and that the mast does not lean to the right or left.

	If you detect unequal stroke or lean, adjust cylinder with the following steps.
l	 For 2SP-mast	 : Adjust by changing number of shims or thickness (t0.2/t0.5/t1.0).
l	 For 3FP-mast		  : Adjust Head rod with Lock nut.
l For 2FP-mast 	 : Loosen Nut screw and adjust with Adjust bolt.

2.

Operate Tilt lever, and check for unequal right and left 
cylinder stroke for both start and end of stroke.

	�If unevenness is found, loosen the nut at the rod head 
and adjust by using the screw of the rod.

2.

Bolt

Shim
Lock nut

Adjust bolt

Plate, lock

Screw, set

221W026E

lAdjusting Lift cylinder

3FP-mast 2FPmast2SP-mast

	7d-2-4.	Lift cylinder - installation and adjustment

Lock plate

Set screw

Adjust the length 
of the rod head

Nut

lInstalling Tilt cylinderInstall Tilt cylinder in reverse order of removal.1.

	7d-2-5.	Tilt cylinder - installation

212E080
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7d  CYLINDER

Bushing

O-rings

X-ring

Wiper ring

221W098E

Disassembly of seals on Cylinder head.
Remove X-ring, Wiper ring, and O-ring.

8.

1.	Remove rings by using a spatula or a screwdriver.
2.	Wiper ring is press-fitted. Remove Wiper ring by 

inserting a tool such as screw driver in the rubber from 
bushing side.

3.	Remove O-ring and X-ring with the same manner by 
using a spatula or a screwdriver

Jig

Bushing

Press down using a press.

Jig

Cylinder 
head

221W099E

Disassembly of Bushing in Cylinder head Use a jig, as 
shown in the illustration on the right, and pull Bushing out 
by using a press. 
Or, pull out Bushing with the following procedure.
1.	Groove the inner surface of Bushing by using a tool. 

(Groove parallel about 10 mm away from the joint.)
2.	Insert a screwdriver into the joint of Bushing, and twist 

along the groove to bend the edge of Bushing.
3.	Grab the bent part of Bushing with a plier and pull it 

out.

9.

Cleaning and storage
1.	� Clean all removed parts with kerosene.
	 After cleaning the parts with kerosene, store them after 

applying the hydraulic oil on them.
2.	If removed parts are left without cleaning, they may be 

rusted or damaged by moisture or dust, and may not 
smoothly work after reassembling.

10.

After seals are removed, do not reuse them. NOTE

Removed bush cannot be reused.NOTE
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 8  MAST

1.	Check the outer surface for deformation. Check that 
bearings rotate properly.

152T025

lInspecting Chain wheel

1.	Check for wear.

<Specified value>	 [mm]

152T026

lInspecting Hose pulley

d

2.	Check for damage to the threads. Also check the ring 
part.

1.	Check for backlash between chain and connecting 
parts (*).

	  If there is backlash, replace the chain.

Item Specified 
dimension[ d] Wear limit

Hose pulley 25.0 25.5

2210168

*

lInspecting Chain bolt

221W037

28CA1/30CA1
2SP-mast

*

	8-3-4.	 Chain bolt - inspection

	8-3-5.	 Chain wheel - inspection

	8-3-6.	 Hose pulley - inspection
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9  MOTOR 

2210097

Cushon (1)

Hydraulic pump Hydraulic motor 

Motor bracket

l	Removing Hydraulic motor (2)

CAUTION Do not disassemble Hydraulic pump. If damaged, 
replace the assembly.

lMounting bolt (*3)

Tightening torque
19.6-24.5 N·m
{2.0-2.5 kgf·m}

lMounting nut (*2)

Tightening torque
8.8-10.8 N·m

{0.9-1.1 kgf·m}
	 	 : Tightening torque
	MG 	: Apply molybdenum grease

Spline MG
Apply molybdenum grease to 
spline.

*	To install Hydraulic motor, perform the steps to remove it in reverse order.

Remove the mounting nuts (*2) of Hydraulic motor to 
remove Hydraulic motor with Hydraulic pump.

5.

Remove the mounting bolts (*3) of Hydraulic pump to 
remove Hydraulic pump from Hydraulic motor.

6.
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10c  DISPLAY PANEL AND DIRECTIONAL SWITCH 

Lever

Lever boss

Lever knob

Column Ass'y

Case

Arm

Roller

Bushing

Shaft

Cam (A)

Switch plate

Display panel (1)

Case cover

Spacer

Microswitch
DS1(Backward)

Microswitch
DS2(Forward)

Microswitch
DS3(Neutral)

lDisassembling and reassembling Directional switch

221W1022

* This illustration shows right lever type (DS100-20).

Directional switch - Disassembly and reassembly10c-2.
 10c-2-1.	Disassembly and part names
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10f  BATTERY

<Measuring with Hydrometer>
1.	Check the reading for the line at which tube and 

electrolyte meet.
2.	Check the electrolyte specific gravity readings for each cell 

and compare the difference among them.

Difference between each cell within 0.05

<Adjusting specific gravity>
1.	Do an equalizing charge.
2.	After doing the equalizing charge, measure the specific 

gravity of battery cell electrolytes and compare the 
difference among them.

	 Convert values to a 20 ºC standard temperature and 
evaluate the results.

<Converting procedure>
1.	Measure temperature of electrolyte.

2.	Measure the specific gravity of electrolyte.
3.	Convert the measured values to the values at 20 ºC.
	 [Conversion formula]
	 S20 = St + 0.0007 (t - 20)
	 S20	: Converted specific gravity at 20 ºC
	 St	 : Measured specific gravity.
	 t	: Temperature of electrolyte.

1.	Always keep these parts dry by wiping with a cloth or 
by blow drying with compressed air.

2.	Clean rusted parts with a wire brush or sandpaper.

1.	Turn Vent plug counterclockwise, and then remove it.
2.	With a neutral detergent, clean Vent plug so that Cap 

and Float are clearly visible.
3.	Tighten Vent plug so that Plug is tightly pressed to the 

electrolyte cell cover.

Battery cell electrolyte specific gravity - measurement 2

Cells, Connectors and Terminals  1

Vent plug  2

NOTE If the treads of Vent plug are damaged, replace the 
Vent plug Comp.

 10f-2-2.	 Battery - cleaning

1.330
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1.270
1.260
1.250
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1.290
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l	Conversion table

l	�Measuring Specific gravity

HydrometerThermo
meter

Be sure to use a rod-shaped alcohol thermometer.CAUTION
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10g  CHARGER (BUILT - IN)

<EP10CA1 to 28CA1>
Push the yellow stopper at the midway point of Gas 
spring, and then close Battery cover.

CAUTION When closing the battery cover, be careful not to pinch 
hands or fingers between the cover and case.

After closing Battery cover, apply Cover catch.

<EP30CA1>
Close Battery cover (B). Push the yellow stopper at the 
midway point of Gas spring, and then close Battery cover 
(A).
After closing both Battery covers (B) and (A), make sure 
to lock with Bonnet catch.

l 	While charging, do not disconnect receptacle or 
power supply plugs or the battery plug.

l 	While charging, do not operate hydraulic levers or 
Accelerator pedal.

l 	If the charging is interrupted halfway, make sure to 
push "STOP" button, and then first disconnect the 
power supply plug, and then disconnect the battery 
charging plug.

WARNING

l 	Do not touch any part of the charger, plug, or cable 
with wet hands. The charger operates with high 
voltage and touching it with wet hands can cause 
electrical shock.

l 	Wipe off moisture or wear rubber gloves. 

WARNING

NOTE Low temperature conditions may ac tivate the 
automatic supplementary charge function in order to 
provide heat insulation for the battery after holiday 
weekends during the cold season.
" Standard charging completion fees . . yen" is 
displayed. (Fee indicator is optional)
Charging is finished. After pushing “STOP” button, be 
sure to disconnect Charging plug and AC plug.

Closing battery cover

221W082E

Closing battery cover

221W082E

221W1035E

Bonnet catch

Battery cover (A)

Battery cover (B)
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10g  CHARGER (BUILT - IN)

The specific gravity of the electrolytes in each cell become unbalanced after repeated 
recharging. To balance the electrolytes in each cell, you need to charge the battery for 
slightly longer than normal.

<Automatic equalizing charge>
The control of the built-in charger automatically selects "EQUAL" mode after ten charges.

<Manual equalizing charge>
You need to do an equalizing charge for the following cases.
lIf you operate the forklift truck every day, equalize charge every two weeks.
l �When the forklift truck has been idle a few days but was not immediately recharged after 

last operation.
l  When the battery is over-discharged.

<Charging procedure >
1.	The same as when doing a normal charge, press 

"EQUAL" button. 
	 "EQUAL" lamp (orange) lights up.
2.	After charging, measure the specific gravity of all 

cells.
	  �See page 183 "10f-2-1.Battery - inspection and 

adjustment" for the procedure.

NOTE You need to perform the equalizing charge for the 
following cases.
l	Disconnecting the battery plug erases the memory 

of when charges have been performed, which 
causes the automatic equalizing charge function 
to not activate at the proper time. In this case, we 
recommend equalizing the charge manually.

l	Low temperature conditions may activate the 
automatic supplementary charge function in order 
to provide heat insulation for the battery after 
holiday weekends during the cold season. In such 
cases, automatic battery charge lamp blinks.

NOTE When the specific gravity is 1.26-1.28 at 20 C, the 
battery is fully charged.

	10g-4-3.	Equalizing charge

CAUTION Be sure to perform the equalizing charge the specified 
number of times. Otherwise, battery service life will 
be shortened due to reduced electrolytes and high-
temperature operation. 

Balancing charge is started.

215W1061E

2210243

Equalizing charge has started.
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12  SERVICE DATA 

Group Work Job
Rate (hour)

10CA1-
18CA1

20CA1-
28CA1 30CA1

Steering

R/R/I

Steering gear box Ass'y
Pitman arm
Steering column
Joint [after removing Column]
Steering wheel
Horn contact, Horn cup, Spring
Torque sensor

0.4
0.3
0.2
0.1
0.2
0.1
0.5

0.4
0.3
0.2
0.1
0.2
0.1
0.5

0.4
0.3
0.2
0.1
0.2
0.1
0.5

Monthly/
yearly 

inspection

Torque sensor voltage 
measuremen
Steering wheel play
Handle grip damage, looseness in
mounting area, backlash

0.1

0.02
0.02

0.1

0.02
0.02

0.1

0.02
0.02

Monthly 
inspection

Gear box oil level, fouling, oil 
leakage, fitting bolt looseness, 
dropping off

0.1 0.1 0.1

Steering linkage

R/R/I

Horn contact, Horn cap, Spring
Pitman arm
Drag link
Rod end (1 piece)
[after removing Drag link]
Actuator

0.1
0.3
0.3
0.1

0.6

0.1
0.3
0.3
0.1

0.6

0.1
0.3
0.3
0.1

0.6
Adjust Turning radius 0.3 0.3 0.3

Wheel brake

R/R/I

Repair kit (1 set)
[after removing Brake drum]
Brake shoe Ass'y (2 pieces with 
one side)
[after removing Brake drum]
Shoe return spring (2 pieces with 
one side)
[after removing Brake drum]
Adjuster Ass'y (1 piece)
[after removing Brake drum]
Adjuster cable
[after removing Brake drum]
Parking brake cable (one side)
[after removing Brake drum]
Brake Ass'y (1 piece)
[after removing Brake drum]

0.2

0.5

0.1

0.1

0.1

0.4

0.6

0.2

0.5

0.1

0.1

0.1

0.4

0.6

0.2

0.5

0.1

0.1

0.1

0.4

0.6

Adjust Brake (including Air bleeding) 0.5 0.5 0.5

Monthly 
inspection

Shoe clearance
Lining peeling, damage, wear
Anchor pin corrosion
Spring permanent set
Drum crack, damage, wear, and 
fitting bolt looseness
Backplate crack, damage, 
deformation,
fitting bolt looseness

0.5 0.5 0.5

Monthly/
yearly 

inspection

Brake test (Stopping distance and 
Brake pull)

0.1 0.1 0.1
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2  SICOS-AC Settings 

Mode select screen
lSlow speed mode
lTravel mode
lHour meter / odometer selection
lDisplay mode
lRegeneration (Neutral) mode

Mode select button

Mode selection
Pre-set time charge screen
l�Set the battery charge start 

time

See EP-CA1 Operator's manual 
"How to charge the battery (By 
built-in charger)" of "5. Battery 
and charger".

Press button.

Date / time setting screen
lSet date and time.

See page 16
"[7] How to set the date and time" of 
2-4.

Electricity consumption 
meter
(built-in charger only)
Hour meter screen
l�Diplays three hour meters:  

travel, hydraulic, and total hours.

See page 7
"7. Hour meter" of 2-3.Press  button.

See page 11
"2-4. Mode selection".

Press  button.
(Release within 3 seconds.)

After 0.5 seconds

When the key switch is turned on.

Normal screen
After 2 or 3 seconds

MONITORING

-Oct TU

ECONOMY

215T1052E

121T188

When the key switch is turned on, the self-diagnosis 
function checks the control system and displays 
"MONITORING OK" if no problems are found. 
The  "Read operator's manual" and "Fasten seat 
belt" icons flash three times as a caution to the operator.

After 2 or 3 seconds, the normal screen is displayed.
If any abnormalities are detected, an error message is 
displayed.
If a detailed message is displayed, or several messages are 
displayed, they scroll in order from right to left on the display.

NOTE If you travel the forklift truck or operate its hydraulics 
within 3 or 4 seconds after turning on the display, the 
normal screen displays once the start-up monitoring 
functions are finished.

NOTE If you select a mode during travel/hydraulic operation, 
the display returns to the normal screen.

Press  button.
(For at least 3 seconds.)

	2- 2.	 Indication of display
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2  SICOS-AC Settings 

Press
button

Press
buttonbutton

F

E

5 10 15 20

30-Oct(TU) AM10:30
TOTAL 88888.8HR

E(ECONOMY)

8
F

E

5 10 15 20

30-Oct(TU) AM10:30
TRAVEL 888888.8km

E(ECONOMY)

8
F

E

5 10 15 20

30-Oct(TU) AM10:30
LOAD 888888.8kg

E(ECONOMY)

8

CHARGE
DAY 10/30
PM  10:30

0

km/h

CHARGE
DAY 10/30
PM  10:30

0

km/h

CHARGE
DAY 10/30
PM  10:30

0

km/h

F

E

5 10 15 20

TOTAL 88888.8HR
HYD. 33333.3HR
TRAVEL 55555.5HR
TRAVEL 8888888km
8

CHARGE
DAY 10/30
PM  10:30

0

km/h

F

E

5 10 15 20

TRAVEL 888888.8km
HYD. 33333.3HR
TRAVEL 55555.5HR
TOTAL 8888888HR
8

CHARGE
DAY 10/30
PM  10:30

0

km/h

0

km/h

CHARGE
DAY 10/30
PM  10:30

F

E

5 10 15 20

8

DAY kWh kg-CO2
10/30 19.5 10.72
10/29 21.0 11.55
10/28 20.9 11.49

0

km/h

CHARGE
DAY 10/30
PM  10:30

F

E

5 10 15 20

8

10/27 20.0 11.00
10/26 19.5 10.72
10/25 21.0 11.55
10/22 20.9 11.49

0

km/h

CHARGE
DAY 10/30
PM  10:30

F

E

5 10 15 20

8

2OC-gk hWk HTNOM 

 10 9999 9999.9
 11 9999 9999.9

DAY kWh yen
10/30 19.5  195
10/29 21.0  210
10/28 20.9  209

F

E

5 10 15 20

8

0

km/h

CHARGE
DAY 10/30
PM  10:30

F

E

5 10 15 20

8

10/27 20.0  200
10/26 19.5  195
10/25 21.0  210
10/22 20.9  209

0

km/h

CHARGE
DAY 10/30
PM  10:30

F

E

5 10 15 20

8

ney hWk HTNOM 

 10 9999 99999
 11 9999 99999

0

km/h

CHARGE
DAY 10/30
PM  10:30

for net weight

When set to display hour meter (HR) When set to display odometer (km)

Normal screen and meter mode screen

Normal screen

Confirmation screen

Total key-on hours

Total key-on hours
Total hydraulic hours
Total traveling hours

Total traveling distance

Normal screen

Confirmation screen

Total traveling distance

When set to display load weight (kg)

Actual load weight

Total traveling distance
Total hydraulic hours
Total traveling hours

Total key-on hours

Normal screen

* 5 seconds after displaying any of the above screens, the display automatically returns to the normal screen.
You can also return immediately to the normal screen by pressing     or     buttons.  

Electricity rate screen Reduced CO2 amount screen

Press
button

Press
buttonⓇⓇ Ⓡ

Press
button

Press
buttonⓇ Ⓡ

Press
button

Press
buttonⓇ

Ⓡ

Ⓡ

Ⓡ
Press

button
Press

buttonⓇ
Press

button
Press

buttonⓇ

Press
button

215T0175E
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3  Control boards 

RS Functions Remarks

5 Language selecting Select language (Six languages)

6 Option setting Set optional functions

7 Voltage, motor current, 
transistor temperature check

TRV/HYD/EPS
8 RAM and I/O memory data

check

9
Error history memory 1 Check error history (latest 10 cases)
Error history memory 2 Check error history (all past cases)

A Battery voltage / overload 
weight setting

Voltage settings for capacity standards
overload weight value setting, Overload warning 
buzzer setting

B
Reduce turning speed 1 - 16
Electricity consumption/
reduced CO2 setting

Electricity rate: 1.0 - 50.0 [Japanese Yen/kWh] 
Reduced CO2 amount: 0.10 - 1.00 [kg/kWh]

C AOS setting 1 Set lift end / tilt end and other settings
D AOS setting 2 Check lever switch
E Memory initialize Initialize error history memories.

F Normal screen 2 No errors are displayed on the screen of RS0

* See "4-2. Adjustment Standards List for EP-CA1 series" on page 27 for parameters.
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5  SICOS-AC check and adjustment

241T0209

l 	Voltage, current, and temperature screen.

221T0217

0FEDC B A 9 8 7 65
43

21

Set RS to "7".

lEPS controller

This screen shows the temperature of 
FET module for the hydraulic motor.

"HYD" is short for "Hydraulic" circuit. 
Here, the screen shows hydraulic 
motor current and battery voltage.
Make sure that the motor current 
reads "000A" when all hydraulic 
levers are released and the 
hydraulic motor is stationary.

1.	Set the rotary switch RS on the EPS controller to "7".
2.	Turn on the key switch. The following screen appears.
3.	When you press  or  button, HYD flashes.

4.	Without operating the lift lever, check that hydraulic 
motor current (MOTOR) is 000A.

5.	Fully pull up the lift lever until it reaches lift relief 
position (lift end-of-stroke) and hold for 10 seconds.

6.	Under these condit ions, check that the display 
indicates a hydraulic motor current (MOTOR) within ± 
20A.

When the rotary switch mode is set to 
OFF in the service setting,

Press  or  button for at least 3 
seconds while also pressing  button.

<How to check hydraulic motor current>

 NOTE Before checking, adjust battery voltage.

 	 See "5-2-2. Battery voltage calibration".
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5  SICOS-AC check and adjustment

 5-2-11.	 Pitching control adjustment

221T0244

221T0246

3.	Press  button 2 times. The pitching control setting 
screen appears.

4.	Press  and  buttons to select one of the following 
control values.

Applicable model Control value Initial value
EP10CA1/14CA1/15CA1/
18CA1/30CA1

32/64/96/128 96

EP20CA1/25CA1/28CA1 32/96/128/192 128

	 Press  button to increase the value.
	 Press  button to decrease the value.
5.	After changing the value, return the rotary switch RS 

on the EPS controller to "0".

lPitching control setting screen

NOTE To reflect this adjustment, turn the pitching control setting ON.
	  Refer " 6 Pitching control setting" of "2.4 Setting modes"  

(page 15).

<How to adjust pitching control>
1. Set the rotary switch RS on the EPS controller to "3".
2. Turn on the key switch. The following screen appears.

0FEDC B A 9 8 7 65
43

21

Set RS to "3".

lEPS controller

NOTE This function controls lateral movement of load and does not control lateral 
movement of frame. The effect will vary depending on work conditions, such 
as road surface, traction, speed, and load.
If adjusting pitch control does not produce a significant change, turn off 
pitching control and check lateral movement under those conditions, and 
then select whichever setting has the best result. 

When the rotary switch mode is set to 
OFF in the service setting,

Press  or  button for at least 3 
seconds while also pressing  button.
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5  SICOS-AC check and adjustment

 5-2-18.	 Hour meter check

221T0231

BUBK
BKWH

<How to check the hour meter circuit>
1. Connect the following connector terminals.

2.Confirm that the hourglass symbol on the display 
flashes when the key switch is turned on.

	 If HOUR METER mode "2" option is selected, confirm 
that the hourglass symbol on the display flashes when 
traveling or operating hydraulics.

 CAUTION l	After checking, be sure to disconnect the circuit until 
you deliver the forklift to the customer.

l	If you want the display to show Actual operation, in 
HOUR METER optional setting, select “2”. 

	  �See "5-2-14.Optional function check and settings" 
on page 48.

 NOTE Location of connector terminals
:behind the main front panel around the cup holder.
Wire colors
 : Blue/black (BUBK) and Black/white (BKWH).

Standard : Key SW ON               (White)

Option : Work                              (Black)

(ECONOMY)

30-Oct(TU)
215T0307E

Hourglass (flashing)

Cup holder

The hour meter circuit is not connected when the forklift 
truck is shipped out from the factory.
Before delivering the truck to the customer, you need to 
connect the hour meter circuit in order for it to work.
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5  SICOS-AC check and adjustment

	5- 4.	 Motor
 5-4-1.	 Traction and Hydraulic motor insulation- inspection

2210150

lInspecting insulation

Stator Comp.

Terminal

<Resistance>
Measuring device Specific resistance

Megger 0.5 M  or greater (DC500V)

152T058

lInspecting insulation

YokeTerminal

 5-4-2.	 EPS motor - inspection

Measure the insulation between terminals and stator 
comp. with the Megger.

<Measuring procedure>
1.	Apply the earth probe (negative [-]) of the Megger to 

the stator comp.
2.	Apply the line probe (positive [+]) of the Megger to 

each terminal. (U, V and W)

Measure the insulat ion between terminals in the 
connector and the end cover with the Megger.

<Measuring procedure>
1.	 Apply the earth probe (negative [-]) of the Megger to 

the yoke.
2.	 Apply the line probe (positive [+]) of the Megger to 

each terminal of connector plug.

Inspection of insulation2

Inspect with the following procedure after assembling.

l	Operate the motor. Then make sure that abnormal 
noise is not heard and sparks of brushes are not seen.

Abnormal noise and spark41

<Resistance>
Measuring device Specific resistance

Megger 0.1 M  or greater (DC500V)
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6  Troubleshooting 

Error Message Possible Cause Remarks

G61: *FAIL BUS SYSTEM-TRAVEL* Abnormal communication between 
traveling displays

*TURN OFF KEY 
SWITCH*

G62: *FAIL BUS SYSTEM-HYD.* Abnormal communication between 
hydraulic displays

*TURN OFF KEY 
SWITCH*

G63: *FAIL BUS SYSTEM-AOS* Abnormal communication between 
AOS displays

*TURN OFF KEY 
SWITCH*

G64: *FAIL BUS SYSTEM-PS* Abnormal communication between 
HPS displays

*TURN OFF KEY 
SWITCH*

*FAIL OPERATION* During travel or hydraulic trip Display with error 
*TURN OFF KEY SWITCH* During critical defects Display with error 
*REDUCE THE LOAD* Overload When overload is entered

*REFILL HYDRAULIC OIL* Fork oil When fork oil sensor 
is entered 

*REFILL BRAKE OIL* Brake oil When break oil is entered 
*REPLENISH REFINED 
WATER FOR BATTERY* Refilling refined water For battery fluid level 

sensor input 

*CHARGE THE BATTERY* Request for battery charging When battery 
capacity is low 

*RELEASE PARKING BRAKE* Attempt to travel when the parking 
brake is ON

*AOS FAIL OPERATION* When AOS emergency stop switch 
is pressed

*RACK MISSET* When the order of position of lifting 
height is incorrect

*EEPROM ERROR* EEPROM data reading and writing 
defect

*RELEASE ACCEL TO 
NEUTRAL*

Took a seat while in directional set 
state
In directional set state when the 
key switch is turned ON

*PUT DIRECTIONAL LEVER 
INTO NEUTRAL*

Took a seat during accelerator ON 
state
Accelerator ON when the key 
switch is turned ON

*OFF HYD.LEVER TO 
NEUTRAL*

Hydraulic lever is ON when the key 
switch is turned ON

When hydraulic CPU 
is in a neutral safety 
state 

*PLEASE BE SEATED* When an operator is away from the 
seat

*FASTEN SEATBELT* Operator does not fasten seatbelt 
when they sit on seat

Only  
Australian standard

*REFASTEN SEATBELT*

Seatbelt is fastened when key 
switch is turned on. Only  

Australian standardSeatbelt is fastened when operator 
sit on seat.
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6  Troubleshooting 

lI/O port table (2)
Address Bit IN/OUT Contents Remarks

W0008

16 IN Rotary switch 1 Truck model selection
17 IN Rotary switch 2 Truck model selection
18 IN Rotary switch 3 Truck model selection
19 IN Rotary switch 4 Truck model selection
20 IN Spare input 3 0 - 5 V input
21 IN Spare input 1 0 - 5 V input

W000A 0 IN Detect current phase U 2.5V ± 1.75 = ± 700 A
W000C 1 IN Battery voltage 0 - 5 V = 0 - 55 V
W000E 2 IN Lift lever potentiometer 1 0 - 5 V
W0010 3 IN Lift lever potentiometer 2 0 - 5 V
W0012 4 IN Detect current phase W 2.5V ± 1.75 = ± 700 A
W0014 5 IN FET thermistor 0 - 5 V
W0016 6 IN Tilt level potentiometer 0 - 5 V
W0018 7 IN Tilt lever potentiometer 0 - 5 V
W001A 8 IN Load sensor 0 - 5 V
W001C 9 IN Tilt lever potentiometer 0 - 5 V
W001E 10 IN Attachment 2 valve current 0 - 5 V
0020 11 IN Reach lever potentiometer 0 - 5 V
0022 12 IN Lift valve current 0 - 5 V
0024 13 IN Tilt valve current 0 - 5 V
0026 14 IN Reach valve current (Attach 1) 0 - 5 V
0028 15 IN Reach lever potentiometer 0 - 5 V

W002A 2 IN Lift rotary encoder Count
H : High=1  L : Low=0
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7  Wiring (Diagrams) 

MC 1

RY 1 31

AUT 1 12
LED1 1 33
RSV 1 14

LED3 1 35

LED2
SW3

LED3
SW4

1
1
1
1

6
7
8
9

SW2 1 4
LED1 1 3
SW1 1 2
RY 1 12
VB 1 13

Mctt 1 14

EQU
LED2
STP

1
1
1 15

34
13

φ

AC4 1 15

AC3 1 11
AC2 1 5
AC1 1 1

1

2

3

4

5

6

13

14

A1

A2

32

GND 1 10

201VN

Harness, charger (1)

Harness, BC

Wire, receptacle

<5
>

<6
>

<7
>

<3>

<2>

<1>

<4>

Relay

System wiring

GN

Transformer primary-side

Contactor

Harness, body

Water proof 
      12P

Charger panel
Charger, switch

Fuse

Receptacle

Refer to note 3.

RD

WH

BK

Earth terminal

Refer to note 2.

Install surely

CA1-DC48V-N
Panasonic

6PBK

(Viewed from 
terminal inserting side.)

X

321
54 6

Plug

4 5 6

1 2 3

15P

WHWH Transformer
The first side3

S V WH

Fuse

200V BK BK T BKW

BNWH
BNRD

BNRD
BNWH
GNRD
GNWH
BURD
BUWH
RDBU

BKWH

BKWH

BUWH
BURD

GNRD
GNWH

Connector

AC
RD RD R

Mctt

Battery +

1G6

to Key SW

Stop

Control GND

BUYE

Interlock relay

LED1

GNU

WH

BK
RD

RDYE

AC3

AC4

Auto switch

Mctt drive power supply

AC2(200V)
AC1(400V)

Connector

Pin No.

BUYE
BK

Charger SW

Line
No. CN □

Equal switch

Stop switch

Reserve switch
LED2

LED3

Mctt
GND

Mctt.

EPS controller
Connector

Pin No.

BK

Line
No.

RDYE
CN □

LED2(Equal)
Equal
LED3(Reserve)

Auto
LED1(Auto)
Reserve

Power supply
G

N

B
K

W
H

R
D

B
K

B
K

W
H

R
D

R
D

R
D

W
H

R
D

B
K

W
H

R
D

B
K

W
H

R
D

B
K

R
D

R
D

G
N

R
D

Y
E

R
D

:KIV 0.75 mm2

·Tightening torque of round head screw 
 is 0.98-1.18N·m.

·A naked electric wire is 10±1mm.
Electric wire

Terminal

Grommet

3.Connect the electric wire with the receptacle as follows.

Round head screw 

(It is not available to use plain washer and lock washer.)
Install with spring washers and nuts.

Solderless terminal

Panel

Plug
GN

 2.Install in the panel and set up earth terminal (GN) 
 of the receptacle as shown in the figure below. 
 Make sure that there is continuity between 
 the earth terminal and the charger panel after assembling.

:KIV 3.5 mm2 (5.2-7.0 kVA) / KIV 5.5 mm2 (10.0/12.0 kVA)

:AVS/AVSS 0.5 mm2
 1.Electric wires (without indication)
NOTE)

White line

Black color

Reference:
Harness mark/color
  Red RD
  Black BK
  Green GN
  Yellow YE
  White WH
  Brown BN
  Blue BU
  Gray GY
  Pink PK
  Orange OG

Ex) BKWH (=Black/White)
       Black colored harness with White line.

54001-26581-0E

BC (200V) 7- 7.
Wiring EP10CA1-30CA1/EP10HCA1-25HCA1  7-7-1.
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7  Wiring (Diagrams) 

R
D

B
K

Y
E

R
D

Y
E

R
D

Y
E

R
D

R
D

B
K

R
D

B
KB
K

W
H

B
K

W
H

B
K

W
H

R
D

B
K

Y
E

R
D

Y
E

R
D

R
D

B
K

HARNESS,PARTS CHARGER

CONNECT WIRING OF THE HARNESS SIDE (YERD AND RDBK) LIKE FIG 1.
WHEN DO NOT NEED THE MOVEMENT OF HORN,

FIG.1

1 1

1 1

HARNESS,PARTS CHARGER

FOR 3 MINUTES BY A TIMER.
A CHARGE STOP WILL BE CARRIED OUT AND A HORN WILL SOUND
IF THERMISTER BECOMES ABNORMAL TEMPERATURE(109 ),
<CONTENT OF OPERATION>

BK

WH

BK

WH

YERD

BKWH

BU

BK

BKWH

RDYE

RDBK

1

11

HARNESS,BC

4P3P

1

1

1 1

1 1

HARNESS,BODY

CACA

4P

4P

8P

+
100V 22μ

101112

4

9

8

3

765 VN 1 20

GND

AC1(400V)11AC1
AC2(200V)51AC2
AC3111AC3

AC4151AC4MCTT

W

V

U

T

S

R

3Ø200V
AC

EQUAL
LED2(EQUAL)

13
34
151

1
1

STP
LED2
EQU

Mctt141MCTT

131VB
INTERLOCK RELAY121RY
AUOT SW21SW1
LED131LED1
RESERVE SW41SW2

LED3
EQUAL SW
LED2

8
7
6

1
1
1

SW4
LED3
SW3

LED2

CN □No.

CHARGER SW

LED3(RESERVE)351LED3
RESERVE141RSV
LED1(AUTO)331LED1
AUTO121AUT

PIN No.

PIN No.

CN □No.
LINE

LINE

311RY

Mctt.321MC

TO KEY SW

PB113-60
OPT. BOARD

SYSTEM,WIRING

(OIZUMI)
150-503-76020
THERMISTOR

(OIZUMI)
150-503-76020
THERMISTOR

TIMER ASS'Y

HORN

HORN SW

PB113-60
OPT. BOARD

VA NA

GND

GND101

STOP

POWER SUPPLY FOR MCTT

POWER SUPPLY 

STOP SW91

P48

NB

LY

VB VN

BATTERY(48V)

UPPER EPS CONTORLER

HORN(STEERING)

UNDER DISPLAY

PANEL,CHARGER

ACCESSORY

RELAY

RELAYRELAY

TIMER ASS'Y

TIMER(3MIN.) OUTPUT

EPS CONTORLER
CONNECTOR

CONNECTOR

BLUE

BROWNYELLOW

BU

BNYE

            STRIPE:WHITE
Ex. 'BKWH' = GROUND:BLACK,

STRIPE

GROUND

GREEN

RED

WHITE GN

RD

WH

BLACKBK

HARNESS COLOR

54002-75800-1E

Wiring, warning 7-11.
Charging overheating warning (All models)  7-11-1.
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7  Wiring (Diagrams) 
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54002-01910-0E

Wiring, lamp (2) 7-16.
Rear lamp (All models)  7-16-2.
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7  Wiring (Diagrams) 
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54001-38330-1E

Wiring, back lead 7-20.
Back lead (All models)  7-20-1.
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