nm“ Group 17, Electrical Schematics

Section 1.

Wiring Schematics and Diagrams

Standard Wiring Schematic

Standard Wiring Diagram

Optional Wiring Schematic

Optional Wiring Diagram

Lights Wiring Schematic

Lights Wiring Diagram

Strobe and Alarm Wiring Schematic

LT I - B T R

Strobe and Alarm Wiring Diagram

NOTE

Schematic and diagrams subject to change. Call your Clark dealer to make sure
you have latest schematic or diagrams.
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CIARK Group 20, Drive Axle

7. Connect drive motor power cables. Make sure cable 12. Fill drive axle to correct level with specified fluid.
ends are connected to correct motor terminals.

8. Connect hydraulic brake lines and bleed brakes.

13. Install front and top compartment covers.

14. Remove blocks and lower truck to floor. Refer to truck
9. Installuprightandattachtiltcylinders to upright. Refer jacking group for details.
to Groups 32 and 34 for details. 15. Tnstall battery.
10. Connect hydraulic lift cylinder line. 16. Install forks. Connect battery and test drive axle opera-
11. Install drive wheels and torque mounting bolts to tion.
225-275 Nem (188-203 Ib-ft).

Mounting Bolt
(Axle-to-Frame) ——>§

Wash L.H.
asher é\ Spacer
|
\ y ~4——— Drive Motor
Torque to & R.H. See Note
70-80 Nem — & (Truck Frame)
(52-59 Ib-ft) Axle Mount

Torque to
408-469 Nem
(301-339 Ib-ft)

Front View

Alignment=—p»-
Pin

R.H.
(Truck Frame)
Axle Mount

NOTE
Coat spline shaft of motors with Clark #1802307 Anti-Seize, before installation.

SM 596, Aug '95 Drive Axle « 20-1-15



STATUS CODE DESCRIPTION MEMORY .
i i ALL °
BLANK No display on Dash Display or Handset. REC
Pump
SYMPTOM - e

Display screen on dash display or handset is blank.

POSSIBLE CAUSE
Positive or negadve conmol volts missing.
Insure that with key switch on, voltage is present be
tween PZ7 and PZ3 (NEG), and voitage is present
between TB4 and PZ3 (NEG).
Open circuit between logic card plug "Y" and Dash Display or
Handset.
Check for open circuit or loose coanections between
cach wire going between logic card plug Y™ and Dash

Display / Handset. Figure L
Defective Dash Display/Handset
Replace Dash Display/Handset. STATUS INDICATION CRITERIA
This indicates a lack of input voltage to the logic card and/
or display unit.
[ |
v
| status conE DESCRIPTION MEMORY|
01 No seat switch input. RECALL
- CIRCUIT | Traction
SYMPTOM A ‘
Forward or reverse contactor will not pick up. KEY -— SEAT — ’ |
SWITCH SWITCH
POSSIBLE CAUSE
Mis-adjusted or defective seat switch. ® ®
Check scat switch to insure proper closure. TB4 183
Openaxcunbctwwnbamtyposuvem
Check for loose connections or broleen wire between
seat switch and TB3 and between key switch and posi-
tive side of the seat switch and seat switch to TB4.
On vehicles without seat switch, check for loose connec-
tions or brokea wire from TB4 w TB3.
Figure L.
STATUS INDICATION CRITERIA
This status code will be displayed whea TB3 is less than
50% battery voits.
-

SM548

19-15-2



Group SA, Safe Maintenance

/\ CAUTION

To perform these service procedures, first:

e Park truck on a hard, level and solid
surface, such as a concrete floor with no
gaps or breaks.

* Putupright in vertical position and fully
lower the forks or attachment.

¢ Turn key switch OFF.

A WARNING

DEFECTIVE EQUIPMENT
CAN CAUSE ACCIDENTS

All tools and lifting equipment must be in
good condition, meet the load capacity
requirements and have OSHA labels when
required. Tools with defects can fail,
causing severe injury or death.

Raising Drive Wheels

This procedure uses the upright as a lever to lift the drive
wheels off the floor and prevent accidents due to inad-
vertent powering of the drive wheels.

1. Park the truck safely.
2. Turn key switch ON. Tilt the upright fully back.

3. Putasolid 100x 100 mm (4 x 4 inch) hardwood block
under the front section of each upright rail. Put a
3—-6 mm (0.125-0.250 inch) thickness steel plate on
top of each block.

4. Tilt the upright fully forward. This will raise the

drive wheels off the floor. Release the tilt control
pushbutton.

. Turn key switch OFF.

. Check for safe clearance between drive wheels, block

and floor.

. Check the stability of the truck. Be sure that the blocks

are located securely under the upright rails before
operating the drive motor or working on truck.

. Lower the drive wheels to the floor by reversing the

above procedure.

» Turn key switch ON.
« Tilt upright fully back.
¢ Turn key switch OFF.

. Remove the blocks and steel plates from under the

uprighit rails.

SA-2-2 e« Lifting, Jacking, and Blocking

SM 596, Aug '95



Group 40, Specifications CIARK

Group 12 - BATTERY
Maximum Size and Rating

ESM12/15S 36V, 18 cell, 11 plate, 27.0kWh, 775 amp-hr @ 6 hour rating
ESM 15 36V, 18 cell, 13 plate, 322kWh, 930 amp-hr @ 6 hour rating
ESM 17 36V, 18 cell, 15 plate, 37.6kWh, 1085 amp-hr @ 6 hour rating
ESM 20,22,25 36V, 18 cell, 17 plate, 43.0kWh, 1240 amp-hr @ 6 hour rating

Fully Charged: 1.275 specific gravity (1.3010 Exide Load Hog )

Discharged: 1.120 specific gravity

Recommended Battery Fluid: Distilled water only

Battery Compartment Size

ESM-II 12/158 15 17 20, 22, 25
Length 13.88 in. 16.13 in. 18.38 in. 20.751n.
Width 38.80 in. 38.80 in. 38.80 in. 38.80 in.
Height 31.50in. 31.50in. 31.50in . 31.50 in.

Wire Codes

Color Code

Black 0 Examples:

Brown 1 » ‘Wire No.-13 is a brown stripe on an orange wire.

Red 2

Orange 3

Yellow 4 » Wire No. 33 is a solid orange wire.

Green 5

Blue 6

Violet 7

Gray 8

White 9

Stripe
Color

Basic Wire
Color

40-1-2 » ESM-II Truck Specifications SM 596, Aug '95
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Group 30, Hydraulic Control Valves

7

/3
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30-2-2 ¢ Face Seal Fittings

Tilt Lines
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Group 23, Brake System EIHI!K

é = Nut = Torque to: 163—186 Ib-ft (221-252 N-m)
Washer —»@
e B - 1) | S — T

Retainer =——— (Backing Plate) orque to:

%\‘ See Note 14-16 Ib-ft

Brake Assembly —————- (1015 N-m)

=----

Boit Torque to:
) (Bracket to Motor) 8394 Ib-In.

Cotter Pin (8-11 Nem)

‘

-~ Brake Mounting
Bracket

Traction
e (Drive)
Motor

Torque to:

R.H. Drive Unit %\/\w/g o \ \
1. DFIVE UNI sy / j /\/

NOTE

Spray threads of nuts and bolts with
“Primer T” five (5) minutes before
applying Clark #1802300 General
Purpose Threadlocker at time of
installation.

23-2-6 - Brake Adjustment SM 596, Feb '96



STATUS CODE I DESCRIPTION

02 Forward directional switch is closed on initial power up.
-

SYMPTOM B
Forward contactor will not pick up static return to off (SRO) lock s%ﬁ;‘g'_’
out. ACCEL 13
START USED
POSSIBLE CAUSE o Y SWITCH

B4 Tl
Forward directional switch closed on initial power up (closure of 53

battery plug, key switch or seat switch).
Return directional switch lever to neutral and then select
a direction. &—
82 FWD
Forward directional switch is welded closed or mis-adjusted to be
held closed. TB.S—_
Replace or adjust directional switch to insure that it :
opens when directional switch is returned to neutral

Short circuit between TB2 and TBS. Figure L.
Disconnect wire from TBS and check for short circuit ,
berween TB2 and wire. STATUS INDICATION CRITERIA
This status code will be displayed when TBS is greater than
Defective card 60% battery volts at initial power up.

Disconnect wire at TBS; Measure voltage at TBS,
should be less than 60% of battery volts.

DESCRIPTION

Reverse directional switch is closed on initial power up.

STATUS CODE

-03

SYMPTOM

Reverse contactor will not pick up static retarn t0 off (SRO) lock il
o m]u';m
'Y 'Y SWITCH
POSSIBLE CAUSE T84 83
Reverse directional switch closed on initial power up (closure of
bartery plug, key switch or seat switch).
- Remm directional switch lever o neutral and then select
a direction. B2 REV
Reverse directional switch is weided closed or misaligned to be
held closed. Ta‘s

Replace or adjust directional switch to insure that it
opens when directional switch is returned to neutral-

Short circuit between TB2 and TB6. gure 1.
between TB2 and wire. : STATUS INDICATION CRITERIA
This status code will be displayed when TB6 is greater than
Defective card 60% battery volts at initial power up.

Disconnect wire at TB6; Measure voitage at TB6,
should be less than 60% of battery voits,

SM548  18-15-3



Group SA, Safe Maintenance

Blocking the Upright in Raised Position

This procedure is used to safely provide clearance for
access from the front of truck to components on or near the
drive axle.

A warNING

Do not stand under the forks when blocks
are put under the carriage and rails. The
forks can fall and cause injury or death to
personnel.

1. Park truck safely.
2. Put chocks in front of and behind drive wheels.

3. Put wooden support blocks conveniently near upright
rails before raising the upright. Use two 100x 100 mm
(4 x 4 inch) hardwood blocks of approximate lengths
shown.

NOTE
For STANDARD UPRIGHT, block
may need length cut to suit. For
TRIPLE STAGE UPRIGHT, the
carriage may be blocked as shown.

4. Turn key switch ON and raise the upright carriage.

5./ Hold the taller block against inner rail. Have another
person operate the lift lever to lower the upright until
carriage rests on block.

6. Hold the shorter block against the outer rail and lower
the upright until inner rail rests on the block.

Raising Rear of Truck

Refer to Group 40, Specifications for truck weights.

The truck may be raised at the rear by jacking and blocking
under the sides near the rear section of the frame.

1. Parktrucksafely. Putchocks at front and rear of drive
wheels.

NOTE
‘When convenient, it is recommended
to remove the battery fromtruck to
reduce weight for both safer and
easier jacking.

2. Put a floor jack underthe rear side of truck frame.

NOTE

If there is insufficient clearance
under frame for the jack, the truck
may first be driven onto thin
platforms, such as 1 in. x 6 in. x
12 in. pieces of board (shims) to
increase the truck frame under
clearance.

POSITION OF
FLOOR JACK

SM 596, Aug '95
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Group 40, Specifications

Group 16 - Motors

Drive Motor
36V, 6.64 in. diameter, series wound.
Weight: 24.5kg (54 1b)
Open Rating (60 Min.): 34.8V, 1600 rpm,
4.0 hp, 117 amps
Brushes: Dimension L 35 mm (1.38in.),
W 32 mm (1.26 in),
T 12.65 mm (0.498 in)
No. per holder: 1
No. per motor: 4
Grade CM880
Worn Length 14.5 mm (0.57 in) on

longest side.

Brush Spring Tension (force per brush)

NEW: 935-1077 g (33-38 0z)
WORN: 453 g (16 0z)
Hydraulic Pump Motor
36V, 7.15 in. diameter series wound.
Weight: 42.2kg (93 1b)

33.4V, 1050 rpm,
10.0 hp, 340 amps

Open Rating (15% Time):

Brushes: Dimension L 35 mm (1.38 in.),

W 25.3 mm (0.997 in),
T 13.9 mm (0.548 in)
No. per holder: 2
No. per motor: 8

Grade CM880

Worn Length 14.5 mm (0.57 in) on
longest side.

Brush Spring Tension (force per brush)
NEW: 935-1077 g (33-38 0z)
WORN: 453 g (16 oz)

Steer Pump Motor
36V 6.5 in. diameter, permanent magnet.

Weight: 193 kg (43 1b)

Enclosed Rating (Continuous): 36.0V, 1220 rpm,
0.9 hp, 27 amps

Brushes: Dimension L 28.7 mm (1.13.in.),
W 20.6 mm (0.812 in),
T 9.35 mm (0.368 in).
No. per holder: 1
No. per motor: 4
Grade CM880
Worn Length 10.65 mm (0.420 in)

on longest side.

Brush Spring Tension (force per brush)
NEW: 782-870 g (27.6-30.7 0z)
WORN: 326-357 g (11.5-12.6 0z)

Group 19 - Electrical Controls
GROUND TEST: Minimum Resistance

Resistance values may range from 20,000 to 30,000 ohms,
without problems.

When below 20,000 ohms, further testing must be con-
ducted to repair problem.

CURRENT DRAW VALUES: Warm Truck, 36-volt
fully charged battery.

Drive Motor - 1A Freewheeling (less power steering
motor idle current)

@ Battery: 26 amps each motor
Steer Pump Motor - Idle current @ Battery: 5-8 amps
SCR CURRENT LIMIT: Cold Truck

Drive Motor - 525-575 amps Motor Current
(Both Motors)

(250-350 amps Battery Current)
CREEP SPEED: 1.6-3.6 volts @ motor

1A PICKUP TIME DELAY: 1.5 seconds

SM 596, Aug '95
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Group 17, Electrical Schematics
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Group 26, Steering Axle um“

Steering Pump Motors Installation Specifications

@mm

AR
=

Steering Motor /@

R
- /ﬁ%%
R @/\,f

—~5 g /

Hydraulic Pressure
Check Connection

Coat pump shaft splines with grease per Clark Spec MS107D.
Torque to 8-9 Nem (70-80 lb-in.)

Torque to 810 Nem (71-88 Ib-in.)

Torque to 19.3-21.5 Nem (170-191 Ib-in.)

Torgue to 49-53 Nem (3639 Ib-ft)

BN A o

26-2-8 + Power Steering Pump SM 596, Aug '95



STATUS CODE ' DESCRIPTION

-04

Start switch input low after initial start up

SYMPTOM

Forward or reverse contactor will not pick-up.

POSSIBLE CAUSE
Forward or reverse directional switch closed ca initial start up.
Depress accelerator to close start switch. Status code
will change to 03 if reverse directional switch or to 02 if
forward directional switch is closed. If either of these
codes appear, return directional switch to neutral and
then select the desired direction.

Excessive leakage from TB2 to battery negative.
Check voltage at TB2 with key and seat switches closed
and directional switch in neutral. Voltage should be
greater than 60% of battery voltage.

If less than 60% battery voltage. Remove wire and
measure ohmic value from wire to SCR negative. Value
should be less than 22k ohms.

P BRAKE |
SWITCH

ACCELERATOR
START
SWITCH

82

Figure 1.

STATUS CODE DESCRIPTION

STATUS INDICATION CRITERIA
This status code is displayed when TB2 voltage is less than
60% of battery volts at initial start-up (seat switch closure).

Start switch or brake switch fails to close.
-05
N
SYMPTOM e
BRAKE
Forward or reverse contactor will not pick up. SWITCH SWITCH ACCEL

POSSIBLE CAUSE
Defective brake switch circuit.
- Check brake switch w insure closure with brake pedal
released.
Check for open circuit or loose connections in wiring from
brake switch t seat switch and TB3, and from brake switch
to start switch

Defective start switch circuit.
- Check start switch to insure closure when accelerator is
depressed.
Check for open circuit or loose connections in wiring from
brake switch to start switch and from TB2 to start switch.

SM548  19-

NEG

Figure 1.

STATUS INDICATION CRITERIA

This status code is when TB1 is less than 2.5 voits and TB2

is less than 60% bartery voits.

15-4




Group SA, Safe Maintenance

3. Raisethetruck only ashigh as necessary to perform the

maintenance work.

. Put blocks at both sides of the truck, fully under the
main frame side structure. Put an equal amount of
blocks under each side of the truck to provide a level
working position. Individual pieces of blocking with
minimum length equal to the width of the truck are
recommended.

. Lower the truck onto the blocks and remove the jack.
Check truck stability before performing any mainte-
nance work.

. When maintenance work is completed, lower the rear
of truck to the floor by reversing the above procedure:

* Put jack under frame and raise truck.

» Carefully remove blocks and lower truck.
+ Remove jack.

* Remove chocks from drive wheels.

Raising Truck with a Hoist

When suitable equipment is available, the truck may be
raised by means of a hoist and wheel cradles placed under
the wheels.

IMPORTANT

Lift only the front or the rear of the truck at
one time. Watch truck for signs of lateral
instability. If may tip sideways. Support or
guide the side of the truck or overhead guard
to prevent tipping.

Refer to Group 40, Specifications for truck weights.

Lifting Front of Truck

1.
2.
3.

Remove battery.
Chock steer wheel.

Raise front of truck using two chains hooked into the
upright tie bar. Lift truck up and place wheel cradles
under the drive wheels. Lower drive wheels onto the
cradles

Lifting Rear of Truck

1. Remove battery.

2. Put chocks at drive wheels.

3.

4. Raiserear of truck using hoist and chain hooked at the

Remove forks.

location shown.

HOOK

SA-2-4 e« Lifting, Jacking, and Blocking
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Group 40, Specifications

POWER STEERING TIME DELAY:

24 seconds

FUSES:

Fuse Rating Function

1FU 500 amp Drive, Pump Motors
2FU 15 amp Control
CONTACTORS:

Function Rating Coil Resistance
1A 150 amps 19.55 ohms
For.and Rev. 150 amps 19.55 ohms
Steering 100 amps 49 ohms
DC 100 amps 29 ohms
Pump 150 amps 20 ohms

Group 20 - Drive Axle

Recommended Qil Specifications:

90 Weight Engine Oil

Oil Capacity, Each: 6.5 L (5.72 gts.)
Overall Ratio:  22.85:1 Reduction

Group 22 - Wheels and Tires

Drive Tire Size:

Cushion - 18x7x12.12 (ESM 12, 15S,15)
18x8x12.12 (ESM. 17, 20)
18x9x12.12 (ESM 22, 25)

Pneumatic - 18x7x8 16 ply (ESM 12, 158, 15)

18x9x8.16 ply (ESM 17, 20)
Tire Pressure: 970 kPa (140 psi)
Steer Tire Size: 9x5 Dual Poly

Group 23 - Brakes
Brake System: Spring Applied, Hydraulic Released
Recommended Brake Fluid:
Heavy-duty hydraulic brake fluid.
Refer to Lubrication Chart in Group 01.
Master Cylinder: 0.75 in. diameter

Group 25/26 - Steering System
Power Steering System Relief Pressure Setting:
6894.8 kPa (1000 psi)
Recommended Power Steering Fluid:
Uses main hydraulic sump oil supply.
Steer Handwheel Turns:
Lock to Lock: 4.75 turns

Group 29/30 - Hydraulic System

Recommended Hydraulic Fluid:

Normal Temperature- Clark Specification MS-68 Hydrau-
lic Oil with.anti-wear additives.

Clark Specification MS-226 Hy-
draulic Oil with anti-wear additives

Cold Storage-

Sump Tank Capacity:
3.35 gal (14.93 L)
Lift Relief Pressure settings:
ESM 12. 158.15.17:
20,340-21,029 kPa (2950-3050 psi)
ESM 20. 22, 25:
21,718-22,408 kPa (3150-3250 psi)
Cascade Uprights Only (55D and 60D):
17,582-17,926 kPa (2550-2600 psi)
Tilt and Aux Relief Pressure settings:
ESM 12,158,15,17: 13,790 kPa (2000 psi)
ESM 20,22,25: 15,858 kPa (2300 psi)

40-1-4 + ESM-ll Truck Specifications
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