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SAFETYINSTRUCTIONSFOR MAINTAINING INDUSTRIAL TRUCKS

Powered industrial trucks may become hazardous if adequate maintenance is neglected. There-
fore, adequate maintenance facilities, personnel and procedures should be provided.

Maintenance and inspection of all powered industrial trucks should be performed in confor-

mance with the recommendation in this manual and the following practices.

1. A scheduled preventive maintenance, lubrication, and inspection system should be followed.

2. Only qualified and authorized personnel should be permitted to maintain, repair, adjust,
and inspect industrial trucks.

3. Before Leaving The Truck:

A. Stop truck.

B. Fully lower the load engaging means.

C. Place directional controis in neutral.

D. Apply the parking brake.

E. Stop the engine or turn off power.

F. Lock the control or ignition circuit.

G. Block the wheels if truck is on a ramp, or being worked on.

4. Before Working On Truck:

A. Raise wheels free of floor or disconnect power source.

B. Use chocks or other positive truck positioning devices.

C. Block load engaging means, innermast(s), or chassis before working under them.

Before working on engine fuel system of gasoline powered trucks with gravity feed
fuel systems, be sure fuel shutoff valve is closed.

Before working on engine fuel system of LP gas powered trucks, close LP gas
cylinder valve and run engine until fuel in system is depleted and engine
stops running.

Operation to check performance of the truck or attachments should be conducted in
an authorized, safe clearance area.

5. Before starting To operate The Truck:

A. Be in operating position.

B. Depress clutch (or brake pedal on automatic transmission and electric trucks).

C. Place directional controls in neutral.

D. Start engine or turn on power.

E. Before operating truck, check functioning of lift and tilt systems, directional
and speed controls, steering, warning devices, brakes, and any attachment. (If used)

F. Release parking brake.

- continued -
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EQUIPMENT EQUIPMENT

SAFETYINSTRUCTIOHSFOR MAINTAINING INDUSTRIAL TRUCKS

6. Avoid fire hazards and have fire protection equipment present. Do not use an open
flame to check level, or for leakage, of fuel, electrolyte or coolant. Do not use
open pans of fuel or flammable cleaning fluids for cleaning parts.

7. Properly ventilate work area, vent exhaust fumes and keep shop clean and floor dry.

8. Handle LP gas cylinders with care. Do not drop, dent, or damage in any way.

9. Brakes, steering mechanisms, control mechanisms, warning devices, lights, governors,
lift overload devices, guards and safety devices should be inspected regularly and
maintained in a safe operating condition.

10. All parts of lift and tilt mechanisms and frame members should be carefully and
regularly inspected and maintained in a safe operating condition.

11. Special trucks or devices designed and approved for hazardous area operation should
receive special attention to ensure that maintenance preserves the original, approved
safe operating features.

12. Fuel systems should be checked for leaks and condition of parts. Extra special
consideration should be given in the case of a leak in the fuel system. Action should
be taken to prevent the use of the truck until the leak has been corrected.

13. All hydraulic systems should be regularly inspected and maintained in conformance
with good practice. Tilt cylinders, valves, and other similar parts should be
checked to assure that "drift" has not developed to the extent that it would create
a hazard.

14. Capacity, operation and maintenance instructions plates, tags, or decals should be
maintained in legible condition.

15. Batteries, motors, controllers, limit switches, protective devices, electrical
conductors and connections should be inspected and maintained in conformance with good
practice. Special attention should be paid to the condition of electrical insulation.

16. Industrial trucks should be kept in a clean condition to minimize fire hazards and
facilitate detection of loose or defective parts.

17. Modifications and additions which affect capacity and safe truck operation should not
be performed by the customer or user without manufacturers prior written approval.
Capacity, operation and maintenance instruction plates, tags or decals should be
changed accordingly.

18. Care should be taken to assure that all replacement parts are interchangeable with the
original parts and of a quality equal to that provided in the original equipment.
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T A BLE 0 F C 0 NTENTS

apr Page Description

A001 Instructions On Use Of Manual
A002 Instructions On Use Of Manual
A073 Table Of Contents
A074 Table Of Contents
8071 Illustration Of Machine
8073 Specifications
BO74 Specifications
BO75 NS-20 Specifications
BO76 .

NS-30-40 Specifications
BO77 NSP-20 Specifications
BO78 NSP-30 Specifications
BO79 NSP-40 Specifications

OPER A T i 0 NS

CO70 Overall controls
CO71 Battery Connector Power Key Switch

Combination Drive and Lift-Lower
Control Handle

CO73 Battery Charge Indicator, Hour Meter
C173 Brake and Parking Brake
C303 To pick-up, move and deposit a load.

Safety and Operating Suggestions
C304 To pick-up,-move and deposit a load.

Safety and Operating Suggestions

LUBR I C A T I 0 N A ND PREVENT I VE M A I NTEN A NCE

Time & Page
Interval Number
(H-Hours) (0000-) Description

H 071 Index
H 072 Index

SH 000 8 Hour Lubrication & Preventive Maintenance Illustration
8H 273 Battery Charge Indicator, Hour Meter
8H 375 Brake (Deadman) Switch check
SH 473 Battery, Service Checks and Maintenance
8H 474 Battery, Service Checks and Maintenance
8H 475 Battery, Service Checks and Maintenance
8H 476 Battery, Service Checks and Maintenance
8H 477 Battery, Service Checks and Maintenance
8H 479 Battery Removal and Installation
8H 503 Hydraulic Sump Tank, level check

100H 000 100 Hour Lubrication & Preventive Maintenance Illustration
100H 073 Drive Unit, lubricant level check
100H 173 Accelerator Master (Switch) Box and Drive Control Handle Linkage,check
100H 174 Accelerator Master (Switch) Box and Drive Control Handle Linkage,check
100H 175 Directional Switch, check and adjust
100H 176 Switch Box i M.S. Switch and Directional Switch, adjust & checks
100H 177 Accelerator Master Control (Switch) Box illustration -- exploded view
100H 178 Adjustment of Travel Control, Plugging Control, Time Delays (Switch Box)

Operating Sequence
100H 179 Switch Box Maintenance; Switch Box Trouble Shooting
100H 180 Accelerating Master Control (Switch Box) Operating Sequence
100H 181 Drive Control Adjustment (upper portion) -- illustration
100H 182 Drive Control Adjustment (lower portlon), Combination Drive and Brake

Control Rod, adjust; Deadman Rod, adjust
100H 183 Off-Set Arm, adjust
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T A BLE OF C 0 NTENTS
EQUIPMENT

LUBR I C A T I ON A ND PREVENT I VE M A I NTEN A NCE

Time Page
Interval Number
(H-Hours) (0000-) Description

100H 184 Deadman Rod Adjustment -- illustration
100H 302 Brake (Deadman) Pedal, and Brake Cylinder, Pivot Arm and Pedal Rod,

check and adjust
100H 303 Brake (Deadman) Pedal, and Brake Cylinder, Pivot Arm and Pedal Rod,

check and adjust
100H 306 Service-Parking Brake., check and adjust
100H 307 service-Parking Brake, check and adjust
100H 403 Lift, Reach and Tilt Cylinder, operation checks; L¡ft Chain, check and

and adjust; Lubricate machine; Hydraulic Control Valve and Lines,
inspect; Lift Carriage (Pantograph), inspect.

100H 473 Lift and Tilt Switches, check
100H 503 Hydraulic sump (Breather) Filter, check
100H 673 Contactors, inspect
100H 772 Lubrication Chart
IOOH 773 Lubrication Key and instructions
100H 774 Lubrication

500H 000 500 Hour Lubrication & Preventive Maintenance Illustration
500H 173 Drain sumpTank, change filter; Check breather and replace if necessary.
500H 174 Drain Sump Tank, change filter; Check breather and replace if necessary.
500H 473 Caster Adjustment

1000H 000 1000 Hour Lubrication & Preventive Maintenance Illustration
1000H 673 Drive Motor, inspect
1000H 674 Drive Motor Brush Spring Tension, check
1000H 773 Pump Drive Motor, inspect
1000H 774 Pump Drive Motor Brush Spring Tension, check
1000H 912 Brake Bleeding Procedure
1000H 913 Brake Bleeding Procedure
1000H 1307 Drain Unit, drain & refill
1000H 1507 Hydraul¡c System Pressure Checks (at valve)
1000H 1573 Hydraulic System Checks (flow and pressure at pump)
1000H 1803 Upright Roller, adjustment checks
1000H 1806 Upright Rollers, check and adjust
1000H 1807 Upright Rollers, check and adjust
1000H 1808 Upright Rollers, check and adjust
1000H 1811 Lift carriage (Pantograph) Rollers, check and adjust
1000H 1815 Roller Lubrication

TROUBLE SH 0 0 T I NG GU I DE

Page Description

100H 179 Switch Box
HO03 Hydraulic Circuit Diagram
HOO5 Hydraulic Circuit Diagram
WOOl Wiring Diagram

13 MAR 64 A074-1
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' POWER SUPPLY Overall height with 128 MFH Std. Upr.
Type battery ......................Lead Acid ....... ................ 164 1/4 inches

Voltage ............ ............. 24 Overall width ....

34 rear front varies 34 to 58 inches
Ampere Hour Capacity ---.........------ 500

Ground clearance - under Straddle Arms....
Battery Weight ................... 1260 lbs. ...... ........... .... ............. 2 inches

. CONTACTORS Grade clearance ............ ............ 15.6%

Replacement: when approximately 1/16" wear HYDRAULIC SYSTEM
is reached.

Suction Filter (cleanable)..100 Mesh Screen
N.O. contact gap will be 5/16" + 1/32"
N.C. contact gap will be 1/4" + 1/32" Return line filter (replaceable)..10 micron

Battery Compartment Size ................ Sump tank breather (replaceable).. 5 micron
..., 32 3/4 Wx 12 1/8 Lx 31 1/2 H

Sump tank capacity ............ 6.5 gallons
Optional sizes: 37 x 12 1/8 × 31 1/2

32 3/4 x 16 5/8 × 31 1/2 HYDRAULIC VALVE
37 x 16 5/8 x 31 1/2

Pressure relief valve setting...1750 P.5,\.
TIRES (in inches)

Front Load OPTIONAL BRAKE SYSTEM
(Polyurethane) (Polyurethane)

(Tandem) 4 Dia. x 2 5/8; (Tandem), 5 x 2 2/8 Type .... Spring applied, Hydraulic release

Front Load OPTIONAL Service-Parking Brake Effectiveness...
(Rubber) .................... Refer to page 100H 912

mr (Single), 10 × 5
SPEEDS AND GRADES

Rear Steer-Drive Rubber
(Single), 10 1/2 × 6 × 5 Forward M.P.H.

Loaded ........................ 4.9
Caster Polyurethane Empty .............--.......-.. 5.5

(Dual) 6 x 2
Reverse

DIMENS10NS Loaded ........................ 4.9
Without forks ...................... 66 3/9' Empty ............ ............ 5.5

Width Gradeability
Height with upright lowered (128" MFH With Rated Load................ 10%

Standard Upright) ................ 83 Empty ......................... 10%

Basic aisle for right angle stacking.... Lifting Speed
....

710 + 60 operating clearance Loaded ....................... 33 FPM
Emtpy ........................ 50 FPM

Free lift (in inches)
Lowering Speed

Standard upright............. 17 1/4 Loaded ....................... 60 FPM
Hilo upright ................ 46 3/4 Empty ........................ 80 FPM
Triple stage..................... 13
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INDUSTRIAL TRUCK DIVISION
SPECIFICATIONS

BATTERY CONNECTOR..........................58-2

HYDRAULIC PUMPS.............See page 1000H 1573

BRUSH SPRING TENSION.........See page 1000H 774

REV 30 NOV 67 BO7L-2
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SPEC I F I C A T I ONS
EQUIPMENT

ENGINEERING

SPECIFICATIONS 1,500poundscapacity,24 inchloadcenter
MOTORS:Pump and drive motors are fan cooled and venti-
lated; series-parallel windings in motor fields. Large contact-
area brushes provide good commutation and long service
life. Class "F" insulation protects motor windings against
temperatures far in excess of those normal to motor, with-

stands mechanical abuse, are easily cleaned and resist most
cleaning solvents.

CONTROLS:Two levers control:
1. Four speeds forward and reverse; also raises and lowers

forks.
2. Upright tilt; 10° back and 3° forward is standard.
Levers are directional in operation and return to neutral
when released.

BRAKES:Five-inch diameter, 1½ " wide brake drum mounted
on drive motor shaft, with brake multiplication through
drive gear reduction. Radial fins on brake drum serve as fan
to cool both brake drum and motor. Bonded linings eliminate
rivet scoring.

STEERING:Chain reduction and anti-friction 6" radius hand
wheel. Drive wheel position indicators standard.

UPRIGHT:Nested telescopic roller type. "I" beam inner sec-
tion is nested within outer channel for greater safety and

MODEL:NST 15 visibility. Side loading on upright rails is taken on upright
rollers. Upright and carriage rollers are laterally adjustable

WEIGHT:With battery and 71" 106" standard upright - for wear to maintain new truck tolerances. Carriage has ad-
4508 lbs. Includes 1220 lb. battery. ditional lateral thrust rollers to prevent upright spread, in-

TIRES:Drive tire non-direction rubber - 10½" x 6" x 5,, suring maximum free-rolling movement.

Load wheels rubber 10" x 7" x 6¼ " LIFTANDTILTCYLINDERS:Tilt rod chrome plated. Tilt lock in-
Caster, dual, urethane - 6" x 2" sures positive control - no tilt drift. Both lift and tilt cylin-

SPEEDS: Empty 1500lb.Load ders have metal rod wipers to keep foreign material from

Travel Speeds . 5.9 MPH 5.4 MPH wearing packings. Free-floating, mounting of lift cylinder

(519 FPM) (475 FPM)
minimizes side strains. Modulatmg flow regulator in cylinder

Lift Speeds . 93 FPM 60 FPM base reduces maximum lowering speed as weight of load

Lower Speeds 45 FPM 31 FPM increases.

Grade Clearance - 49% HYDRAULICSYSTEM:Tandem hydraulic pumps permit increased
lift speeds and precise tilt controL Full feathering balanced

BATTERYPOWERSUPPLY:24 volt battery is standard. A selection spool type valves for accurate load positioning. Built-in pres-
of various KWH capacities are available to suit operation- sure relief valve protects system against overloads. Hydraulic

STANDARDBATTERYCOMP:12½" Lx 32¾" Wx 31½" H sump built into frame of h" thick plate has 6.5 gal. capac-
ity. Flexible rubber hydraulic hose lines are steel braid rem-

OPTIONALBATTERYCOMP:12½"Lx37"Wx31½"H forced. System is protected from dirt by (1) a sump air
16¾" Lx 32¾" Wx 31½" H* breather filter, (2) a 25-micron full flow filter in hydraulic
16¾" Lx 37" Wx 31½" H* line, (3) bronze cylinder rod wiper rings, (4) 100 mesh

filter screen.
DIMENSIONS: FORKCARRIAGEANDFORKS:Steel fork carriage of all-welded
*Length to front of forks 51½" construction to withstand impacts. Lateral fork adjustments
*Wheelbase .34¾" from 8" to 30" with standard load back rest. Convenient
*Turning Radius 44½ " snap-action latch assures positive fork positioning. Heat
Basic aisle for right angle stack 52½ " load length treated and upset forged forks to provide full section strength
Underclearances . . . 4¼ " at heel.

*Increases 4½" with 16Vs " Long Battery Compartment GENERAL:Ignition key lock to prevent unauthorized opera-
tion, electric horn, cushion floor mats and cushion compart-

BATTERYCONNECTORS:Anderson type SB, standard. Easily ment body pads; steering knob, all standard equipment.
accessible for quick disconnect. Both halves identical and All exposed surfaces shot blasted and prime painted with
interchangeable - one half mounted on truck, other half weather-resistant paint. Driver's overhead guard and 48"
attached to flexible battery lead. high load back rest are standard. Standard color: yellow.
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SPEC i F \ C A T I ONs EQUIPMENT

DIMENSIONAL
CLARKLIFT°NST15

SPECIFICA TIONS 1,500poundscapacity,24 inchloadcenter

CAPACITYCHART FOR BASIC RIGHTANGLESTACKING
AISLE ADO LOADLENGTH

18 21 24 27 30 52¼"
2000 LSS

o O
354/16"

1500 LBS

34 37"
30"

1000 LBS

154"o tes OVERALL
HE16HT

CAPAC]TY RATING BASED ON MINIMUM BATTERY WEIGHT RAISED
OF 1220 POUNDS WITH UPRIGHT IN VERTICAL POSITION W/LSR

UPRIGHTDIMENSIONTABLE
MFN DANL FREEUFT ¡DR

TSU NULO Igg.
STD NI-LO STO FF TSU STDNULO FFL

10 i 3

64 - - 50 18 - -.- 112½ -

10 - - 53 18 - - 118% -

76 - - Sb 18 - --- 124% -

82 -(- 59 18 - - 1304 -

94 94 135 65 18 45' 125 142% 183 MAXFORK
100 100 144 68 18 48 * 12 2 [48% 192
106 106 153 71 18 51'' 12 154% 201
112 112 162 74 18 54' 12 160% 210 89¾ LOADEO
118 118 171 77 18 57** 12 166¼ 219
124 124 180 80 18 60'• 12½ 172% 228
130 130 189 83 18 ß3*• 12½ 178¾ 237

31½" OVERALL
INTERMEDIATEHEfGHTS AVAJLABLEIN INCREMENTS OF 3"

i ; HEIGHT
MFH FOR FORK HEIGHTS ABOVE 154" MFH CONTACT FAC- 12½
TORY FOR CAPACITY 01 LOWERED

* INOlCATESPREFERREDSTANDARDSIZES 16¾"
** SUBTRACT 28 FOR LOADBACKREST 52¾ 44½

FORK
BAR

HEIGHT

On all CLARK literature, dimensional and

performance specifications are checked for
accuracy by the engineering department. 49%

URETHANECASTER
NOTE:Clarkproductsandspecificationsare 9½ 343/16 * 1 4"

subjecttoimprovementsandchanges 10½ 6 x 5 i

withoutnotice. DRivEWHEEL L-- 51½ * 30

* WITH 12½ BATTERY(OMPARIMENT

ADD 4½" FOR 16¾~ BATTERY COMPARTMENT

30 Nov 67 REV 8076-2
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EQUIPMENT

ENGINEERING CLARKLIFTNST20
PECIFICAT/ONS 2,000poundscapacity,24 inchloadcenter

MOTORS:Pump and drive motors are fan cooled and venti-
lated; series-parallel windings in motor fields. Large contact-
area brushes provide good commutation and long service
life. Class "F" insulation protects motor windings against
temperatures far in excess of those normal to motor, with-
stands mechanical abuse, are easily cleaned and resist most
cleaning solvents.
CONTROLS:Two levers control:

1. Four speeds forward and reverse; also raises and lowers
forks.

2. Upright tilt; 10° back and 3° forward is standard.
Levers are directional in operation and return to neutral
when released.

BRAKES:Five-inch diameter, 1½ " wide brake drum n .unted

on drive motor shaft, with brake multiplication through
drive gear reduction. Radial fms on brake drum serve as fan
to cool both brake drum and motor. Bonded linings eliminate
rivet scoring.

STEERING:Chain reduction and anti-friction 6" radius hand
wheel. Drive wheel position indicators standard.

UPRIGHT:Nested telescopic roller type. "I" beam inner sec-
tion is nested within outer channel for greater safety and
visibility. Side loading on upright rails is taken on upright

MODEL:NST 20 rollers. Upright and carriage rollers are laterally adjustable

WEIGHT:With battery and 71"|106" standard upright -
for wear to maintain new truck tolerances. Carriage has ad-

5131 lbs. Includes 1220 lb. battery. ditional lateral thrust rollers to prevent upright spread, in-
suring maximum free-rolling movement.

TIRES:Drive tire non-direction rubber - 10½" x 6" x 5"
Load wheels rubber 10" x 7" x 6¼ " LIFTANDTILTCYLINDERS:Tilt rod chrome plated. Tilt lock in-
Caster, dual, urethane - 6" x 2" sures positive control - no tilt drift. Both lift and tilt cylin-

ders have metal rod wipers to keep foreign material from
SPEEDS: Empty 2000lb.Load wearing packings. Free-floating mounting of lift cylinder
Travel Speeds . _____5.7 MPH 4.9 MPH minimizes side strains. Modulating flow regulator in cylinder

(501 FPM) (431 FPM) base reduces maximum lowering speed as weight of load
Lift Speeds 93 FPM 54 FPM increases.
Lower Speeds 43 FPM 23 FPM

HYORAULICSYSTEM:Tandem hydraulic pumps permit increasedGrade Clearance -- 49% lift speeds and precise tilt control. Full feathering balanced

BATTERYPOWERSUPPLY:24 volt battery is standard. A selection spool type valves for accurate load positioning. Built-in pres-

of various KWH capacities are available to suit operation. sure relief valve protects system against overloads. Hydraulic
sump built into frame of ¥s" thick plate has 6.5 gal. capac-

STANDARDBATTERYCOMP:12½" Lx 32¾" Wx 31½" H ity. Flexible rubber hydraulic hose lines aie steel braid rein-
forced. System is protected from dirt by (1) a sump air

OPTIONALBATTERYCOMP:12½" Lx 37" Wx 31½" H breather filter, (2) a 25-micron full flow filter in hydraulic
16¾" Lx 32¾" Wx 31½" H*

line, (3) bronze cylinder rod wiper rings, (4) 100 mesh
16¥s" Lx 37" Wx 31½" H* Slter screen.

DIMENSIONS: FORKCARRIAGEANDFORKS:Steel fork carriage of all-welded
*Length to front of forks - 51½" construction to withstand impacts. Lateral fork adjustments*Wheelbase

...... .. 34¾<" from 8" to 30" with standard load back rest. Convenient
*Turning Radius ... 44½ " snap-action latch assures positive fork positioning. Heat

Basic aisle for right angle stack 52½" load length treated and upset forged forks to provide full section strength
Underclearances 4¼" at heel.

*Increases 4½" with 16¾" Long Battery Compartment GENERAL:Ignition key lock to prevent unauthorized opera-
tion, electric horn, cushion floor mats and cushion compart-

BATTERYCONNECTORS:Anderson type SB, standard. Easily ment body pads; steering knob, all standard equipment.
accessible for quick disconnect. Both halves identical and All exposed surfaces shot blasted and prime painted with
interchangeable - one half mounted on truck, other half weather-resistant paint. Driver's overhead guard and 48"
attached to flexible battery lead. high load back rest are standard. Standard color: yellow.

8077-1 REV 30 NOV 67
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g/MENSIONAL CLARKLIFTNST20
SPECIFICA TIONS 2,000poundscapacity,24 inchloadcenter

CAPACITYCHET FOR BASIC RIGHT ANGLESTACKING
AISLE. ADO LOADLENGTH

52½"
is 21 24 21 30

2500 LBS
o O

35-1/14"
34"

2000 tes

1500 LBS 44½
TURNINGIAOUS

1000 Les
154"

OVERALL
HEIGHT

CAPACtTY RATING BASED ON MINiMUM BATTERY WEIGHT
OF 1220 POUNDS WITH UPR1GHT IN VERiiCAL POS TION

UPRIGHTDIMENSIONTABLE
MFN 0ANL FREELIFT

AH

STD NiLO STD
M 0

TSU STDHI-LO

10

64 50 18 - - 112½

70 53 ig 118%

76 56 18 - 1244

82 59 18 - 130¼ -

100 100 144 68 18 48 * 12 1484 192
*106 106 153 71 18 51'' 12 15419 201

112 112 162 14 18 54°' 12 160% 210
118 118 171 77 18 57" 12 16638 219
124 124 180 80 18 60, 12 17239 228 89¾

*130 130 189 83 l8 63*• IZ 178¾ 237

106

INTERMEDIATEHEIGHTS AVAILABLEIN INCREMENTS OF 3 MAXFORK
MFH FOR FORK HEIGHTS ABOVE 154" MFH CONTACT FAC N[IgitT
TORY FOR CAPACITY LOLDED' INDICATESPREFERREDSTANDARDSlZES. OR'' SUBTRACT 28 FOR LOAD BACK REST

52½
44 6%"

0V£RALL
NEIGHT

LOWERED

19½"
FOARK

On all CLARK literature, dimensional and iva., HEIGHT

performance specifications are checked for
accuracyby the engineering department.

6 x 2 DUAL 49

NOTE:Clarkproductsandspecificationsare URETHANECASTER
9 343/16 * 113/1

10"x7"x6¼

subjecttoimprovementsandchanges
without notice. Oliví wuEft

WITH 12½ BATTERYCOMPARTMENT

ADD 4½" FOR 16½ BATTERYCOMPARTMENT

30 NOV 67 8078-2
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SPEC I F I C A T I ONS
EQUIPMENT

ENGINEERING o NST25
PECIFICATIONS 2,500poundscapacity,24 inchloadcenter

MOTORS:Pump and drive motors are fan cooled and venti-
lated; series-parallel windings in motor fields. Large contact-
area brushes provide good commutation and long service
life. Class "F" insulation protects motor windings against
temperatures far in excess of those normal to motor, with-
stands mechanical abuse, are easily cleaned and resist most
cleaning solvents.

CONTROLS:Two levers control:
1. Four speeds forward and reverse; also raises and lowers

forks.
2. Upright tilt; 10° back and 3° forward is standard.
Levers are directional in operation and return to neutral
when released.

BRAKES:Five-inch diameter, l½" wide brake drum mounted
on drive motor shaft, with brake multiplication through
drive gear reduction. Radial fins on brake drum serve as fan
to cool both brake drum and motor. Bonded linings eliminate
rivet scoring.

STEERING:Chain reduction and anti-friction 6" radius hand
wheel. Drive wheel position indicators standard.

UPRIGHT:Nested telescopic roller type. "I" beam inner sec-
tion is nested within outer channel for greater safety and
visibility. Side loading on upright rails is taken on upright

MODEL:NST 25 rollers. Upright and carriage rollers are laterally adjustable

WEIGHT:With batterv and 71" 106" standard upright - for wear to maintain new truck tolerances. Carriage has ad-

5505 lbs. IAcludes1220 lb. battery. ditional lateral thrust rollers to prevent upright spread, in-
suring maximum free-rolling movement.

TIRES:Drive tire non-direction rubber -- 10½" x 6" x 5"
Load wheels rubber 10" x 7" x 6¼" LIFTANDTILTCYLINDERS:Tilt rod chrome plated. Tilt lock in-
Caster, dual, urethane - 6" x 2" sures positive control - no tilt drift. Both lift and tilt cylin-

ders have metal rod wipers to keep foreign material from
SPEEDS: Empty 2500lb. Load wearing packings. Free-floating mounting of lift cylinder
Travel Speeds 5.5 MPH 4.6 MPH minimizes side strains. Modulating flow regulator in cylinder

(484 FPM) (404 FPM) base reduces maximum lowering speed as weight of load
Lift Speeds 93 FPM 45 FPM increases.
Lower Speeds 44 FPM 22 FPM
Grade Clearance -

49c'c HYORAULICSYSTEM:Tandem hydraulic pumps permit increased
lift speeds and precise tilt control. Full feathering balanced

BATTERYPOWERSUPPLY:24 volt battery is standard. A selection spool type valves for accurate load positioning. Built-in pres-

of various KWH capacities are available to suit operation. sure relief valve protects system against overloads. Hydraulic
sump built into frame of ¾" thick plate has 6.5 gal. capac-

STANDARDBATTERYCOMP: 12W" Lx 32¾" Wx 31½" H ity. Flexible rubber hydraulic hose lines are steel braid rein-
forced. System is protected from dirt by ( l ) a sump air

OPTIONALBATTERYCOMP:12½" Lx 37" Wx 31½" H breather filter, (2) a 25-micron full flow filter in hydraulic
16¼ " Lx 32¾ " Wx 3 1½ " H *

line, (3 ) bronze cvlinder rod wiper rings, (4 ) 100 mesh
16¾" Lx 37" Wx 31½" H*

Slter screen.
DIMENSIONS: FORKCARRIAGEANDFORKS.Steel fork carriage of all-welded
*Length to front of forks 51½" construction to withstand impacts. Lateral fork adjustments
*Wheelbase 34%" from 8" to 30" with standard load back rest. Convenient
*TurningRadius 44½" snap-action latch assures positive fork positioning. Heat

Basic aisle for right angle stack 52½" = load length treated and upset forged forks to provide full section strength
Underclearances 4 ¼ " at heel.

*Increases 4½" with 164 " Long Battery Compartment GENERAL:Ignition key lock to prevent unauthorized opera-
tion. electric horn, cushion door mats and cushion compart-

BATTERYCONNECTORS:Anderson type SB, standard. Easily ment body pads; steering knob, all standard equipment.
accessible for quick disconnect. Both halves identical and All exposed surfaces shot blasted and prime painted with
interchangeable ---- one half mounted on truck, other half weather-resistant paint. Driver's overhead guard and 48"
attached to flexible battery lead. high load back rest are standard. Standard color: yellow.
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SPEC I F I C A T I ONS
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DIMENSIONAL CLARKLIFPNST25
PECIFICATIONS 2,500poundscapacity,24 inchloadcenter

FOR BASIC RIGHT ANGLESTACKING
AISLE. ADD LOADLENGTH

CAPACITYCHART s2w
18 21 24 27 30

3000 LBS

351/16
2500 LBS 34

205000LLBS

154"
OVERALL

CAPAC)TY RATING BASED ON MtNIMt]M BATTERY WEIGHT HEIGHT
OF 1220 POUNOS WiTH UPRtGHT IN VERTICAL POSITION RAISED

W/LBR

UPRIGHTDIMENSIONTABLE
MFil OAliL FilEELIFT A

4p'
LBDR

TSU Ill LL TSU 3 -

so o sto vsu SID o

88 62 18 136

94 94 135 65 18 45 12 142 4 183 106
100 100 144 68 18 48° 12 1485 192 MAX.FORK
106 106 153 11 18 51°' 12 154 ½ 201
112 112 162 74 18 54°' 12 160 210 MíGHT
;18 118 171 77 18 57" 12 166 219 39¼ LOADED
124 124 180 80 18 60" 12 1725 228

'130 130 189 83 18 63'' 12 178½ 237

1NTERMEDIATEHEIGHTS AVAILABLEIN tNCREMENTS OF 3
DVERALL

MFH FOR FORK HEIGHTS ABOVE 154" MFH CONTACT FAC HEiGHT
TORY FOR CAPACITY 444

LOWERED
* INDICATES PREFERREDSTANDARDSIZES" SUBTRACT 28 FOR LOADBACK REST

HEIGH
3n all CLARK literature, dimensional and
performance specifications are checked for
accuracy by the engineering department.

NOTE: Clark products and specifications are 34
subjecttoimprovementsandchanges 10

without notice. DRIVEWHEEL 30

WilH 12½ BATTERY(OMPARIMENT

ADD 4½ FOR 16½" 8ATTERY COMPARTMENE

30 NOV 67 REV BO80-1
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EQUIPMENT

SPEC I F I C A T I ONs
EQUIPMENT

ENGINEERING

SPECIFICATIONS 3,000poundscapacity,24 inchloadcenter
MOTORS:Pump and drive motors are fan cooled and venti-
lated; series-parallel windings in motor fields. Large contact-
area brushes provide good commutation and long service
life. Class "F" insulation protects motor windings against
temperatures far in excess of those normal to motor, with-
stands mechanical abuse, are easily cleaned and resist most
cleaning solvents.

CONTROLS:Two levers control:
1. Four speeds forward and reverse; also raises and lowers

forks.
2. Upright tilt; 10° back and 3° forward is standard.
Levers are directional in operation and return to neutral
when released.

BRAKES:Five-inch diameter, 1½ " wide brake drum mounted
on drive motor shaft, with brake multiplication through
drive gear reduction. Radial nnson brake drum serve as fán
to cool both brake drum and motor. Bonded linings eliminate
rivet scoring.

STEERING:Chain reduction and anti-friction 6" radius hand
wheel. Drive wheel position indicators standard.

UPRIGHT:Nested telescopic roller type. "I" beam inner sec-
tion is nested within outer channel for greater safety and

MODEL:NST 30 visibility. Side loading on upright rails is taken on upright
rollers. Upright and carriage rollers are laterally adjustable

W£\GHT:With battery and 71" 106" standard upright - for wear to maintain new truck tolerances. Carriage has ad-
5847 lbs. Includes 1220 lb. battery. ditional lateral thrust rollers to prevent upright spread, in-

TIRES:Drive tire non-direction rubber - 10½ " x 6" x 5,, suring maximum free-rolling movement.

Load wheels urethane 10" x 5" x 6¼ "
LIFTANDTILTCYLINDERS:Tilt rod chrome plated. Tilt lock in-

Caster, dual, urethane - 6" x 2" sures positive control - no tilt drift. Both lift and tilt cylin-

SPEEDS: Empty 3000Ib.Load ders have metal rod wipers to keep foreign material from
wearing packmgs. Free-floating mounting of lift cylinder

Travel Speeds ---- --- - - 5.6 MPH 4.5 MPH minimizes side strains. Modulating nowregulator in cylinder
(492 FPM) (396 FPM) base reduces maximum lowering speed as weight. of load

Lift Speeds ...... - 55 FPM 35 FPM increases.
Lower Speeds 30 FPM 16 FPM
Grade Clearance - 41% HYORAUUCSYSTEM:Tandem hydraulic pumps permit increased

lift speeds and precise tilt control. Full feathering balanced
BATTERYPOWERSUPPLY:24 volt battery is standard. A selection spool type valves for accurate load positioning. Built-in pres-
of various KWH capacities are available to suit operation. sure relief valve protects system against overloads. Hydraulic

sump built into frame of ½" thick plate has 6.5 gal. capac-
STANDARDBATTERYCOMP:12½" Lx 32¾" Wx 31½" H ity. Flexible rubber hydraulic hose lines are steel braid rein-

OPTIONALBATTERYCOMP:12½" Lx 37" Wx 31½" H forced. System is protected from dirt by (1) a sump air

16¾" Lx 3244" Wx 31½" H* breather filter, (2) a 25-micron full flow filter in hydraulic

16¾" Lx 37" Wx 31½" H* line, (3) bronze cylinder rod wiper rings, (4) 100 mesh
filter screen.DIMENSIONS·

,, FORKCARRIAGEANDFORKS:Steel fork carriage of all-welded
*Length to front of forks .... .... 5817

,, construction to withstand impacts. Lateral fork adjustments*Wheelbase 40½,, from 10" to 36" with standard load back rest. Convenient
*Turning Radius 31 snap-action latch assures positive fork positioning. Heat
Basic aisle for right angle stack: . 59½" load lengt$ treated and upset forged forks to provide full section strength
Underclearances ... . . ........... 4¼ at heel.

*Increases 4½ " with 16Vs " Long Battery Compartment GENERAl.:Ignition key lock to prevent unauthorized opera-
tion, electric horn, cushion floor mats and cushion compart-

BATTERYCONNECTORS:Anderson type SB, standard. Easily ment body pads; steering knob, all standard equipment.
accessible for quick disconnect. Both halves identical and All exposed surfaces shot blasted and prime painted with
interchangeable --- one half mounted on truck, other half weather-resistant paint. Driver's overhead guard and 48"
attached to flexible battery lead. high load back rest are standard. Standard color: yellow.

BO81-1 REY 30 NOV 67



CMRR INDUSTRIAL TRUCK DIVISION gggg.
EQUIPMENT

SPEClF I C A T I ONS
EQUIPMENT

DIMENSIONAL CLARKLIFPNST30
SPECIFICA TIONS 3,000poundscapacity,24 inchloadcenter

FOR BAS1CRIGHTANGLE$TACKINGCAPACITYCHART AISLE. ADD LOADLENGTH
18 21 24 27 30

4000 LBS

o O

3500 LBS t¯
37"

10" MIN.
34 36 MAX.

3000 LBS

2500 LBS

2000 LBS

CAPACITY RATING BASED ON M1NIMUM BATTERY WEIGHT
OVitALL

OF 1220 POUNDS WITH UPRIGHT IN VERTICAL POSITION.
I RAISED

UPRIGHTDIMENSIONTABLE
MFN GANL FRE£UFT 4p'

BD

TSU NI-LD TSU - -
STD MI LO FFL STD FFL TSU STD-MI-LO FFL 10TSU TSU

64 - - 50 17 112%

10 - - 53 1T4 - 118%
76 - - 56 17 124

94 91 135 65 175
45°* 13 142 183

100 [00 144 68 17¼ 48 * 13 US 192 106"
106 106 153 71 115 51" 13 154 201 MAI. FOIK

11 62 74 174; 54 13 160 210
11 118 171 ?? 175 57 * 13 166 219 NIIENT
:24 124 | 180 80 17¼ 60 * 13 172 228 LOADED

*13]I 130 189 83 17¼ 63'* 13 1785 237

NTERMEDIATE HEIGHTS AVAltABLE IN INCREMENTS OF 3 OVERAll
MN FOR FORK HEIGMTS ABOVE 154" MFM CONTACT FAC 12½ HEIGHT

OR FOR CAPAClTY 05 LOWERED
· SliCATES PREFERREDSTANDARDSIZES 44 16¾' s BIRACT 28 FOR LOAD BACK REST 52½

jn I 4RA //terature. dirnensional and 1

perocynance specirications are checkedjor
accuract by the eneneering department.

6 Dual

NOTE Clarkproductsandspecificationsare UIEINANECASTER
40½ k 5½

subjecttaimprosementsandchanges 10½ 6 *5

withoutnotice. DRivEWNEEL saw * 30

* WITH 12½ BATTERY(0MPARTMENT
ADO 4½ FOR 16½ BATTERY COMPARTMENT

REV 30 NOV 67 8082-1
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EQUIPMENT EQUIPMENT)

SPECIFICATIONS

ENGINEERING CLARKLIFTNST40
SPECIFICATIONS 4,000poundscapacity,24 inchloadcenter

MOTORS:Pump and drive motors are fan cooled and venti-
lated; series-parallel windings in motor fields. Large contact-
area brushes provide good commutation and long service
life. Class 'F" insulation protects motor windings against
temperatures far in excess of those normal to motor, with-
stands mechanical abuse, are easily cleaned and resist most
cleaning solvents.

CONTROLS:Two levers control:
1. Four speeds forward and reverse; also raises and lowers

forks.
2. Upright tilt; 10° back and 33 forward is standard.
Levers are directional in operation and return to neutral
when released.

BRAKES:Five-inch diameter, 1½" wide brake drum mounted
on drive motor shaft, with brake multiplication through
drive gear reduction. Radial nnson brake drum serve as fan
to cool both brake drum and motor. Bonded linings eliminate
rivet scoring.

STEERING:Chain reduction and anti-friction 6" radius hand
wheel. Drive wheel position indicators standard.

UPRIGHT:Nested telescopic roller type. "I" beam inner sec-
tion is nested within outer channel for greater safety and

MODEL:NST 40 visibility. Side loading on upright rails is taken on upright
rollers. Upright and carriage rollers are laterally adjustable

WElGHT:With battery and 71" 106" standard upright - for wear to maintain new truck tolerances. Carriage has ad-
5988 lbs. Includes 1220 lb. battery ditional lateral thrust rollers to prevent upright spread, in-

TIRES:Drive tire non-direction rubber - 10½" x 6" x 5-r suring maximum free-rolling movement.
Load wheels urethane 10" x 5" x 6¼ "

LIFTANDTILTCYLINDERS:Tilt rod chrome plated. Tilt lock in-
Caster, dual, urethane - 6" x 2" sures positive control - no till drift. Both lift and tilt cylin-

SPEEDS: Empty 4000lb.Load ders have metal rod wipers to keep foreign material from
Travel Speeds .. 5.6 MPH 4.1 MPH wearing packings. Free-floating mounting of lift cylinder

(492 FPM) (360 FPM) minimizes side strains. Modulating tiow regulator in cylnder

Lift Speeds 55 FPM 31 FPM base reduces maximum lowering speed as weight of load

Lower Speeds 30 FPM 16 FPM increases.

Grade Clearance - 33% HYDRAULICSYSTEM:Tandem hydraulic pumps permit increased
lift speeds and precise tilt control. Full feathering balancedBATTERYPOWERSUPPLY:24 volt battery is standard. A selection spool type valves for accurate load positioning. Built-in pres-

of various KWH capacities are available to suit operation sure relief valve protects system against overloads. Hydraulic

STANDARDBATTERYCOMP:12½" Lx 32¾" Wx 31½" H sump built into frame of ½" thick plate has 6.5 gal. capac-
ity. Flexible rubber hydraulic hose lines are steel braid rein-

OPTIONALBATTERYCOMP:12½"Lx37"Wx31½"H forced. System is protected from dirt by (1) a sump air
16½" Lx 32¾" Wx 31½" H* breather filter, (2) a 25-micron full flow filter in hydraulic
16¾" Lx 37" Wx 31½" H* line, (3) bronze cylinder rod wiper rings, (4) 100 mesh

Slter screen.
D1MENSl0NS:

FORKCARRIAGEANDFORKS:Steel fork carriage of all-welded
*Length to front of forks . .. 68½" construction to withstand impacts. Lateral fork adjustments*Wheelbase 50½" from 10" to 36" with standard load back rest. Convenient
*Turning Radius 61" snap-action latch assures positive fork positioning. Heat

Basic aisle for right angle stack 69½ " load length treated and upset forged forks to provide full section strength
Underclearances 4½" at heel.

*Increases 4½" with 16¾" Long Battery Compartment GENERAL:Ignition key lock to prevent unauthorized opera-
tion, electric horn, cushion floor mats and cushion compart-

BATTERYCONNECTORS:Anderson type SB, standard. Easily ment body pads; steering knob, all standard equipment.
accessible for quick disconnect. Both halves identical and All exposed surfaces shot blasted and prime painted with
interchangeable - one half mounted on truck, other half weather-resistant paint. Driver's overhead guard and 48"
attached to flexible battery lead. high load back rest are standard. Standard color: yellow.

8083-1 REV 30 NOV 67
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EQUIPMENT

SPEC I F I C A T I ONS
EQUIPMENT

DIMENSIONAL CLARKLIFTNST40
SPECIFICA T/ONS

4,000poundscapacity,24 inchloadcenter

FOR BASIC RIGHT ANGLESTACKING
CAPACITYCHART AlSLE, AD AD LENGTH

18 21 24 27 30
4000 1.BS

3500 LBS
37" 10" MIN.

3000 LBS

2500 LBS
RNIN RAOIUS

2000 LBS

154"
CAPACITY RAT!NG BASED ON MINIMUM BATTERY WEIGHT OVitAIL
OF 1220 POUNDS WITH UPRíGHT (N VERTICALPOSITION llEIGHT

UPRIGHTDIMENSIONTABLE w
.ED

0.A.N. RAISEDMfil FREEUFT WITH 48" LBR

TSU 0AHL HI-LO
0

STD NI-LO FFL STD FFL TSU STO-HiLO FFL

100 i 100 144 68 17¼ 48" 13 148% 192

106 106 153 71 17¼ 51** 13 154¾ 201 106
112 112 162 74 17¼ 54** 13 160½ 210 MAX.FORK
lig 118 171 77 17¼ 57** 13 166¾ 219 ggy" MEI T
124 124 180 80 17¼ 60'* 13 172½ 228 ,

GH
*130 130 189 83 17¼ 63•• 13 178¾ 237 LOADED

INTERMEDIATEHEIGHTS AVAILABLEIN INCREMENTS OF 3 12½ OVERAIL
MFH. FOR FORK HElGHTS ABOVE 154" MEH CONTACTFAC NE1611T
TORY FOR CAPACITY

* INDICATESPREFERREDSTANDARDSIZES. 44½ 16¾ LOWERE0
** SUBTRACT28" FOR LDADBACKREST 52¾

19½"
FORK

- - BAR
NEIGHT

On all CLARK literature, dimensional and 11¾
performance specifications are checked for
accuracyby the engineering department. oy

6 x2 OtlAL 10" x 5" x 6¼
NOTE: Clark products and specincations are URETWANECASTER ,, 50½" * 8½"

subject toimprovementsandchanges lo½" x 6 x 5"
without notice DrivE WNEEt 68½" *- 30"

A WITH12½" BATTERYCOMPARTMENT

ADD 4½" FOR 16½" BATTERYCOMPARTMENT

REY 30 NOV 67 BO8Li-



INDUSTRIAL TRUCK DIVISION . .

NEWMACHINE 50 HOUR SERvicE AND INSPECTION

Accelerator Master (Switch) Box; Drive Control Handle Linkage,
check and aßjust .............................................. 100H 173

Battery, Terminals, Cables, Receptacles, inspect .................... 8H 473

Brake Checks, Master Cylinder Level Check .......................... 100H 306

Brake (Deadman) Switch,check ..................,.................... 8H 375

Contactors, Inspect ................................................ 100H 673

Direction Switch, check and adjust ................................. 100H 175

Drive Control Handle Linkage,check and adjust ...................... 100H 173

Hydraulic Oil Filter,change ........................................ 500H 173

Lift Chain, adjust ................................................. 100H 403

Lubricate machine .................................................. 100H 772

Pressure Check, Hydraulic System ............. ................... 1000H 1507

Pump Control Switches,check ....................................... 100H 473

Travel Control, Plugging Control, Time Delays (Switch Box)
Operating Sequence,check ...................................... 100H 178

NOTE

PERFORM THIS SERVICE AND INSPECTION

AFTER THE FIRST SO HOURS OF OPERATION.

8171-1 13 MAR 64
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EQUIPMENT 0 PER A T I ONs EQUlPMENT

OR

DRIVE CONTROL

L NDL- LOWER

HORN
STEER BUTTON
HAND WHEEL

POWER KEY
SWITCH '

BRA
(DEAD MAN) AUX VALVE

PEDAL (MACHINES SO EQUIPPED)

Plate 8262. Overal l Controls

7 MAY65 0070-1
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EQUIPMENT EQUIPMEMI

OPER A T i 0 NS NY

STEER

REACHO ACH

RV
ED

D EC ONAL HLFT/LLEOWER

TOR

RT
ON

N

SS

POWER

e- KEY
HOUR SWlTCH

BATTERY METER --o-

CHARGE
INDICATOR

Plate 9460. Typical Overall Controls

.- « - FAULT DETECTOR RESET BUTTON

DIRECTIONAL The fault detector senses current over-

POINTER loads, shorts, etc. in the electrical drive' i s.-- system. When this occurs, the main source of
FAULT DETECTOR & electrical power is shut off by an open circuit.
RESET BUTTON Should the machine stop during some operation,

push on the reset button. If this doesn't
close the circuit, report to the designated
person is authority.

POWER
KEY

ITCH

IND CATER HOUR
METER

Plate 9461. Typical instrument Locations

REV 5 JAN 68 0070-2
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FORWARD
TILT

FORWARD
LIFT

BACK
TILT

/ REVERSE LOWER

Controis
Plate 8263. Combination Drive and Lift-Lower Control Handle

Tilt Lever

BATTERY CONNECTOR: Connect battery to truck. NOTE: Do not hold hydraulic control levers in
extreme actuated position after a load has

POWER SWITCH KEY : Turn key to ON position, and reached its limit. A high oil pressure will
stand on brake (deadman) pedal. result which will heat the oil and cause

s. undesirable high operation temperatures.
COMBINATION DRIVE AND LIFT-LOWER CONTROL HANDLE:
Move control handle forward to go forward and C A UT I 0 N
vice versa. The control handle operates an
accelerating master control (switch) box that AVOID OVERLOADINGAS THIS SHORTENS THE LIFE OF
provides the same number of speeds for both THE TRUCK AND INCREASES MA1NTENANCE.
forward and reverse. There are four individual
speeds with time delay acceleration and plugging W A RN I NG
control.

OVERLOADING A TRUCK COULD RESULT IN PERSONAL
The drive control handle also serves to 1NJURY --- REFER TO SPECIFICATIONS FOR MAXIMUM

raise and lower the upright liEt carriage and LOAD CAPACITIES.
load, see Plates 8262 and 8263.

0071-2 7 MAY 65
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'

EQUIPMENT
0 PER A T i 0 Ns

EQUIPMENT

OLTS

TOTALHOURS
BATT.-CHG. ' s. ( gggINDICATOR

Plate 7515. Battery Charge indicator Plate 7162. Hour Meter

With the key switch in the "on" The hour meter accarately records the
position, the battery charge indicator will actual hours of machine operation. This
show the available battery voltage. When will serve as an aid in determining the
the indicator needle registers in the red time intervals for lubrication and pre-

'portion of the indicator scale, the battery ventive maintenance services.
e should be recharged. It is recommended

that at this time a specific gravity test
be taken wi th a hydrometer to more accur-
ately determine battery condition.

CO73-1 6 MAR 64
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EQUIPMENT 0 PER A T i 0 NS

EQUIPMENT

BRAKE PEDAL HINGE PIN

CAP VENT
HOLE -

DIRECTIONAL POINTER

AIR PIN COTTER

BRAKE MASTER
- CYLINDER

Plate 8264. Brake Pedal Plate 7513. Steer Wheel with Directional Pointer

BRAKE AND PARKING BRAKE: The brake pedal is serves as a safe parking brake. NOTE: Always
located on the left side of the operator's turn power key switch to the OFF position when
compartment. The brake is designed to actuate leaving truck.
as the brake pedal is released from the down
position --- driver steps off pedal. Partial STEERING: A horizontal steering wheel (shown
brake applications (slowly releasing pedal) above) is connected to the steerable drive
allows the driver to brake gradually. wheel by roller chains and sprockets thus

providing approximately 180°
steering.

Before the brake is applied, a deadman
switch is actuated and all electrical power is A "directional pointer" located on the top
shut off to the drive motor. It is impossible side of the steer wheel (see above) indicates
to operate the truck with the pedal in the UP the direction in which the steer/drive wheel
position. is facing.

Although the brake is released by hydraulic
pressure, it is spring-applied and therefore

FORWARO REACH

LE ER

AUX VALVE
BACKWARD (MACHINES SO EQUIPPED)

TILT

A A LIFT --- LOWER LEVER

Plate 8280. Hydraulic Control Levers

0173-3 7 MAY65
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TO PICK UP, MOVEAND DEPOSIT A LOAD SAFETY AND OPERATION SUGGESTIONS

1. The forks should be adjusted sidwise on fork The use of industrial powered trucks is subject
bars to obtain maximum balance in proportion to to certain hazards that cannot be overcome by
width of load. purely mechanical means. The exercise of in-

telligence, care and common sense by the truck
2. Place forks two or three inches from the operator is necessary to eliminate the hazards
floor. of overloading, slipping and falling of the

load; obstructions in the path of travel, or
3. Center the load as nearly as possible on the the use of equipment for a purpose for which
forks. it is not intended or designed.

4. Tilt upright assembly slightly backward to The following are a few suggestions that should
prevent the load from falling. be followed in the operation of this machine.

5. Adjust the forks with load so they are close 1. Operate machine with forks close to floor
to the floor or ground but high enough to avold (loaded or empty) but high enough to avoid
hitting obstructions. The operator should have hitting obstructions.
clear vision ahead when moving in a forward
direction. When this is not possible, the operator 2. If vision is obstructed by the load, operate
should drive in reverse and sufficiently turn in machine in reverse and sufficiently turn in the
the driver's compartment to obtain clear vision driver's compartment to obtain clear vision.
backward.

3. Avoid sudden stops or starts. When backino,
C A UT I ON be sure to look for fellow workmen before movi g

machine.
AVOID OVERLOADINGAS THIS SHORTENS THE LIFE OF

4. Drive carefully at all times. Exercise
THE TRUCK AND INCREASES MAINTENANCE. caution at cross aisies. Sound horn for safet

5. Be sure loads are safe to move. Have load
& GGG © © © @ GGGGGGGGGGGGGGGG properly centered on machine. Refer to the

Capacity Chart in Specifications for various
& W A RN I NG & load center ratings.
e 9
e OVERLOADINGA TRUCK COULD RESULT IN & 6. It is recommended an operator be responsibl

O for a given machine.
& PERSONAL INJURY TO THE DRIVER AND/OR ©

G 7. The operator should be qualified and drive
e FELLOW WORKMEN--- REFER TO SPECIFI- e in accordance with his company's safety rules.

& CATIONS FOR MAXIMUMLOAD CAPACITIES. § 8. If the machine does not respond immediatel ,

e e report to designated individual in authority.
4 4 9 GGG 9 eGGGGG © @ 9 GGGGGGGG A minor adjustment now may save a major repair

later.

6. When climbing or descending steep grades 9. Do not allow riders or hitchhikers.
with a load, rear of truck (driver's end) should
be downhill to maintain weight on drive tire for 10. Operate the machine at a safe distance
traction and braking, and to prevent load from behind other vehicles.
sliding off forks.

11. Do not operate machine with wet or greasy
7. When a load is to be deposited, center the hands.
Ioad squarely, especially when placing one load
on top of another in order that all piles will be 12. Observe highway traffic laws in the opera
secure. PLACE LOAD DIRECTLY OVER DESIRED AREA tion of the vehicle in the plant.
AND SLOWLY LOWER TO THE FLOOR.

13. Drive carefully on wet or slippery floors.
I MPORT A NT

14. Keep feet within running line of truck.
EVERY 8 OPERATING HOURS (OR EVERY SHIFT) ELEVATE

15. Observe the Operating Rules and Preventive
JPRIGHT TO THE UPPER LIMIT. THIS WILL PROVIDE Maintenance Instructions ASA B56.1 Safety code

for Powered Industrial Trucks.
LUBRICATION TO THE TOP PORTION OF THE LIFT CYLINDER.

C303-4 3 JUN 65
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16. Be sure the brake is in proper working
condition. Be sure all mechanical and
electrícal components are working correctly.

17. When climbing or descending steep grades
with a load, rear of truck (driveris end)
should be downhill to maintain weight on the
drive tire for traction and braking --- and
to prevent load from sliding off the forks.

18. The operator should be qualified (preferably
examined and licensed) and drive in accordance
with his company's safety rules.

3 JUN 65 c304-1



CulRK. INDUSTRIAL TRUCK DIVISION
EQUIPMENT LUBRICATION AND PREVENTIVE MAINTENANCE INDEX

Time Page Time Page
Interval Number interval Number

( 8 HOURS ) (H-Hours) (oooo-) ( 100 HOURS cont'd ) (H-Hours (oooo-)
Battery Charge indicator...... 8H 273

Lift and Tilt Switches,
Battery Service, Check Check .........--------. lOOH 473

& Maintenance............... 8H 473
Lift Carriage (Pantograph),

Battery Removal & Install..... 8H 479 Inspect ................ 100H 403

Brake (Deadman) Switch Check.. SH - 375 Lift Chain, Check & Adjust 100H 403

Hour Meter.................... 8H 273 Lift, Reach and Tilt Cyl.,
Operation, Check ....... 100H 403

Hyd. Sump Tank, Level Check... 8H 503
Lubrication Chart......... 100H 772

( 100 HOURS )
Lubrication Key & Inst.... 100H 773

Accelerating Master Control
(Switch Box) operating Lubricate Machine......... 100H 403
sequence ................ 100H 180

Off-Set Arm, Check & Adj. 100H 183
Accelerator Master (Switch)

Box Drive Control Handle Plugging Control, Check
Linkage, Check .......... 100H 173 and Adjust.............. 100H 178

Brake Cylinder Pivot Arm Service-Parking Brake,
& Pedal Rod, Check Check and Adjust ....... lOOH 306
and Adjust .............. 100H 302

Switch Box Maintenance.... 100H 179
Brake (Deadman) Pedal,

Check and Adjust ........ 100H 302 Switch Box Trouble Shooting 100H 179

Combination Drive and Switch Box 1 M.S. Switch
Brake Control Rod, and Directional Switch,
Check and Adjust ........ 100H 182 Check & Adjust ......... 100H 176

Contactors, inspect ....... 100H 673 Switch Box Time Delays
(operating sequence).... 100H 178

Deadman Rod Adjustment -

Illustration ............ 100H 184 Travel Control, Check &
Adjust ................. 100H 178

Deadman Rod, Check
and Adjust .............. 100H 182 ( 500 HOURS )

Directional Switch, Check - Caster Adjustment ----.... 500H 473
and Adjust ............... 100H 175

Sump Tank (Breather)
Drive Control Adjustment Filter, Check .......... 500H 174

(upper portion) ti lus..... 100H 181
Sump Tank, Drain & Refill. 500H 174

Drive Control Adjustment
(lower portion) Check and Sump Tank Filter, Change.. 500H 174

Adjust ......,............ lOOH 182
( 1000 HOURS )

Drive Unit, Lubricant
Level Check .............. 100H 073 Brake Bleeding Procedures lOOOH 912

Hydraulic Control Valve and Drive Motor Brush Spring
Lines, inspect ........... 100H 403 Tension, Check ........ 1000H 674

Hydraulic Sump (Breather) Drive Motor, inspect .... lOOOH 673
Filter , Check ............ lOOH 503

H 071-1 13 MAR 6



CMRK INDUSTRIAL TRUCK DIVISION gggg
EQUIPMENT

LUBRICATION AND PREVENTIVE MAINTENANCE INDEx
EQUIPMENT

CONTINUED

Time g Page LUBRICATION & PREVENTIVE
Interval Number MAINTENANCE ILLUSTRATIONS

( 1000 HOURS cont'd ) (H-Hours) (0000-)
Time Page

Drive Unit Drain & Refill... 1000H 1307 Interval Number
Description (H-Hours) (0000-)

Hydraulic System Checks
(Flow and press.at pump).. IOOOH 1573 Lube. & Prev. Main. Illus. 8H 000

Lift Carriage (Pantograph) Lube. & Prev. Main. Illus. 100H 000
Rollers, Check & Adjust... 1000H 181)

Lube. & Instruction Diagram 100H 772
Pump Drive Motor Brush

Spring Tension, Check .... 1000H 774 Lube. & Prev. Main. Illus. 500H 000

Pump Drive Motor, inspect... 1000H 773 Lube. & Prev. Main. Illus. 1000H 000

Roller Lubrication ......... 1000H 1815

Upright Roller, Adjustment
Checks ................... 1000H 1803

NOTE

WHEN PERFORMING THE 100, 500 OR

1000 HOUR LUBRICATION AND PRE-

VENTIVE MAINTENANCE, ALWAYS INCLUDE

THE PREVIOUS LUBRICATION AND PRE-

VENTIVE MAINTENANCE SCHEDULES.

13 MAR 64 H 072-1
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LUBRI CATI ON AND PREVENTIVE MAINTENANCE
EQUlpMENT.

8 HOURS

LIFT CYLINDER
OPERATION CHECK

BATTERY
CHECK INSTRUMENT CHECK

(MACHINES SO EQUIPPED)

HYDRAULICSUMP TANK
LEVEL CHECK

e

.---- HORN CHECK

CABLES, TERMINALS,
RECEPTACLE -- INSPECT

TILT CYLINDER
OPERATION CHECK

BRAKE OPERATION TIRES / BRAKE SWITCH
CHECK INSPECT CHECK

Plate 8269. Lubrication & Preventive Maintenance lilustration

7 MAY 65 8H 000-10
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EQUIPMENT

INDICATOR

Plate 7515. Battery Charge indicator Plate 7162. Hour Meter

With the key switch in the "on" The hour meter accurately records the
position, the battery charge indicator will actual hours of machine operation. This
show the available battery voltage. When will serve as an aid in determining the
the indicator needle registers in the red time intervals for lubrication and pre-
portion of the indicator scale, the battery ventive Maintenance services.
should be recharged. It is recommended .

that at this time a Specific gravity test
be taken with a hydrometer to more accur-

ately determine battery condition.

8H 273-1 11 MAR 64
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NNER DOOR

BRAKE (DEADMAN) PEDAL

LOCAT I ON O
OUTER DOOR BRAKE ASSEMBLY BRAKE (DEADMAN) SWITCH

Plate 7535. Location of Brake Assembly Plate 7536. Brake (Deadman) Switch Adjustnent

BRAKE (DEADMAN) SWITCH As the driver releases pedal from the
ADJUSTMENT CHECKS down position, which should contact brake

arm and actuate just before the brake
1. Turn key switch off. shoe (located on the switch side) contacts

brake drum. If an adjustment is necessary,
2. Open both inner and outer doors. refer to page 100H 303.

3. Rotate steer hand wheel so the brake Brake switch adjustment is important.
assembly is visible from rear of truck. The switch must actuate, cut electrical

current to the drive motor, before the
4. Depress and then release brake pedal. brake shoes touch brake drum. If correct
Brake switch should open (actuate) before adjustment is not maintained, lining wear
R.H. brake shoe contacts brake drum. will increase, heating of the drive motor

will result as the motor is trying to
operate against the brake.

8H 375-0 11 MAR 64
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BATTERIES - LEAD-ACID If service requirements demand only
partial discharge of the battery, it is

The lead-ac¡d battery has a lead unnecessary to recharge following each par-

peroxide positive plate, a sponge lead tial discharge. When the hydrometer reading
negative -plate, and the electrolyte is a indicates the battery is 75% discharged,
solution of sulphuric acid. (approximately 1130 specific gravity)

arrangements should be made to recharge.
The battery does not store electricity.

When the battery is connected to an Controlling the "charge" and "discharge"
electrical circuit, a chemical reaction of the battery is a very important contri-

starts inside the battery. This chemical buting factor in determining battery life.
action produces lead sulphate on both the
positive and negative plates, and the The discharge of a battery can be
chemical actions produces the electric cur- controlled in several ways.
rent through the electrical circuit. This
action continues only as long as the cir- Batteries are rated according to the
cuit is complete from negative pole to job for which they are being used. A
the positive pole. As the battery plates fully charged battery is capable of doing
become coated with lead sulphate the volt- a certain amount of work or lasting a
age output of the battery decreases. When certain length of time in a specific ser-

both the positive and negative plates have vice. With information of this type, a
become thoroughly coated with lead sulphate, schedule or duty cycle can be worked out
both plates act alike (or like similar and the batteries can be changed or ser-

metals). This causes the current to Stop viced with very few failures.
flowing.

Experienced operators can tell from
When the point is reached where the the action of the truck, when the battery

battery is discharged , the battery must be is reaching the point where it should be
charged. Charging is accomplished by con- charged or changed. Prompt action in see-

necting the battery to a direct current ing that the battery is serviced at this
source in such a manner that the electri- time can result in longer battery life.
city flows through the battery in the
opposite direction of the normal battery Several "meters" or "indicators" are
current. available for use on battery powered

trucks. These indicators show the operator
BATTERY LIFE the state of charge of the battery, how

much useful power is left in the battery,
Economical and efficient operation of or just simply warns the operator when

the electric fork lift truck depends, to the battery should be charged.
a great extent, upon the efficiency and
life of the battery. MAINTENANCE

During the operation of the fork lift Keep the "tops" of the battery clean
truck, many things occur which, if not and dry at aÌl times. Normally wiping the
corrected or prevented , can greatly reduce top of the battery with a damp cloth is
the life of the battery. Sufficient. If the battery is removed from

the truck, it can be hosed off with clean
The operator should be acquainted with water. If electrolyte is spilled, it will

the limits , capacit¡es and capabilities of not dry off. Neutralize the acid with a
his truck. He snould know the correct solution of ordinary "bicarbonate of soda"
point of power to use to move all loads and rinse thoroughly with clean water.
up to the rated capacity of the truck.

A lignt coating of vaso line or a
Batteries are rated in ampere hours light cup grease on the terminals will

over a set period of time, and should be help prevent corrosion. If the terminais
of a proper size for the particular work have becone corroded , wash off the corros-
intended. Extending the work means over- ion with a soda solution and rinse
discharging the battery. This will greatly thoroughly.
Shorten its life. Overcharging the battery
by using too high a rate of charge, will The vent plugs shou id be in place at
cause it to gas vigorously after it has all times when using , cleaning, and charg-

reached its fully charged state and will ing the battery. They shou id be c leaned
also shorten its life. weekly by immersing in a bucket of clean

water For one half hour. Check the vent
holes in the vent plugs and ci een out

8H 473-0 13 JAN 64
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The vent holes must be open to allow gas 77o F., the voltage relay automatically' to escape from the cell. lowers the charging rate. The same voltage
relay operating with a time switch can

The batteries should be numbered and also be used to stop the charge automati-

assigned to a given truck. A record cally.
should be kept of (1) daily hydrometer
reading on a pilot cell at the beginning "Two-Rate" charging is generally used
of each charging, (2) a weekly reading of with rectifiers, although it is also used
the pilot cell after charge, and (3) a with a generator when the voltage is too
hydrometer reading of all cells and tem- high for the taper charge. For dependable,
perature of one cell each "4" months day-in and day-out repeat performance, the
before and after charging. When battery quality of the voltage relay and time
shows nonuniformity of these readings and switch is important.
an inability to work through a shift, it
is an indication that replacement is TAPER-CHARGING
necessary.

The "Taper" charge (Modified constant
potential) is obtained inherently (a natur-

al characteristic) in a circuit design by
balancing the charging voltage source
against the battery voltage rise during
charge. As the battery voltage rises, it
approaches the value of the charging source
and hence, there is less difference
between the charging source and battery
voltage. As a consequence, the flow of
charging current will taper off in value
opposite to the way the battery voltage
rises.

Taper" charge requires a close toler-
ance (plus or minus 3%) of charging

our source voltage (2.63 times the number of
cells) when more than one charge circuit
is on the same machine. A single circuit
taper charge does not need this close
voltage limit as the inherent taper is
obtained as a natural part of the shunt
generator load characteristic.

However, taper charge circuits are
specifically deS¡gned for a definite number
of cells, in the battery, to achieve the
inherent taper. The only duty performed by
a voltage relay time switch control, on
the taper circuit, is to stop the charge.

NICKEL-IRON-ALKALINE STORAGE BATTERIES

The alkaline storage battery is known
Plate 4018. Hydrometer Check Method as the "nickel-iron-alkaline type" because

nicket oxide is used in the positive
TWO-RATE CHARGING elements, and iron in the negative ele-

ments; while the electrolyte is an alka-
"Two-Rate" charge, as the name impi ies, Ìine SOÌution containing potash and li thia.

consists of two average rates. A "high"
rate is provided at the beginning of the TYPE AND SERIES
charge, while, toward the end of the
charge, this is automatically changed to Each cell bears a distinguishing type
a "low" rate. (In actual operation, both letter and size number plainly stamped
high and low-rate is obtained in modern upon the cover. A serial number, just
charging equipment by the use of a volt- under the type letter and s¡ze number
age relay in a rate charging circuit). combination, denotes date of manufacture.
When the battery cell voltage rises to All cells having the same type letter are
approximately 2.37 volts per cell, at similar in operating characteristics and

13 JAN 64 8H 474-0
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are made from the same class of plates The negative pole, is designated by a
and size. Therefore, the capacity of the black bushing around the pole; no designa-

cell simply varies with the number of ting mark on the cover.
plates. The "Size number" indicates the
number of positive plates. The total number The connections between cells, in a
of positive and negative plates is one tray, are made of solid wire with lugs
more than twice the size number. on both ends. These are known as "connec-

tors". The flexible, rubber-covered cables
INSPECTION ON RECElPT used to join trays together are known as

"jumpers".
Alkaline batteries are shipped in

either a "charged" or "discharge" condition. To avoid unnecessary electrical losses ,

The cells shipped charged, are .intended all electrical connections must be tight.
for service within a short time without (To obtain this, it is necessary to see
further charging, If the cells are not put that all the contact surfaces between the
into service within a month, it will be poles and lugs are clean and make good
found advisable to charge one or two contact.) Remove any Esbaline, grease, or
hours before using. dirt that may stick to the tapered sur-

faces of the poles or the ¡nside of the
A red label, included with the bat- lugs before connecting. If necessary, use

tery in each shipment, indicates that the 00 sandpaper or 00 emery cloth for this
cells are charged ready for immediate use purpose. NEVER use a file or anything that
on receipt. will harm the contact surfaces.

A green label, indicates that the A loose or dirty contact on a cell
cells are in a discharged condition and must pole will cause excessive heating, and may
be given an extra charging time as speci- be detected by touching the connectors
fied by the manufacturer. after the current has been passing through

them for some time.
Upon receipt of the battery, inspect

each cell for solution height. Use a DISCONNECTING LUG
glass tube for this purpose. DO NOT use
a match or other open flame for inspec- A "disconnecting jack" or "lug pul fer"
tion, is supplied with each battery. This jack

is designed to straddle the connector or
If electrolyte has been spilled, if jumper lug and , by means of a jack screw,

plate tops are visible above the surface break the lug loose from the cell pole.
of the solution, or if the inside of
packing case, etc., shows yellowish stains. CHARGING
The loss must be replaced; preferably with
Refill Alkaline Storage Battery Solution, Direct current must be used to charge
or lacking this, with RENEWAL Solution any storage battery. If only alternating
diluted to a specific gravity of 1.215 by current is available, it is necessary to
the addition of distilled water. The pro- convert to direct current by the use of
per height of solution above plate tops a motor generator set, mercury arc recti-

is as follows: Celi type is stamped on fier, or other suitable form of current
the cover of each cell. rectifier.

"A" Type Cells - 1/2" An aika line battery may be charged at
"C" Type Celis - 1" either a constant current rate throughout
"D" Type Cells - 1 1/4" the entire charging period , or at a modi-

fied constant potential rate. In either
When the level of solution is only case the average rate should be such that

a small amount below the proper height, the battery can be brought from a dis-

fill with pure distilled water and in the charged state to full charge within between
future, use pure distilled water for six and seven hours. In connecting a bat-
replenishing the solution. tery to the charging circuit, always con-

nect the positive terminal o the positive
CONNECTIONS side of the line, and the negative ter-

minal to the negative side of the line.
The positive pole of an "alkaline

cell" ¡s designated by a red bushing it is not necessary to take specific
around the pole and a plus (+) mark gravity reading during charge, as the
stamped on the cell cover. electrolyte does not change appreciably.

8H 475-0 13 JAN 64
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Before starting to charge, see that to any marked extent. it, therefore, is
the solution is at the proper level. If only necessary to take ¡nfrequent readings,
the solution is low, bring it to the to determine if the specific gravity has
proper level by adding pure distilled dropped to the point where a change of
water as instructed under watering. If the electrolyte is desirable.
battery is in a compartment, open the
cover before starting a charge. DO NOT There are two kinds of alkaline
charge in a hot place or allow the tem- potash electrolyte which are normally used
perature of the solution to exceed 115° when a "change" of solution is found
Fahrenheit on charge. necessary. Renewal solution, which has a

specific gravity of approximately 1.250; is
CHARGE TEST FORK normally used to replace old electrolyte,

the gravity of which has dropped to the
The charge test fork was developed to low lim¡t ranging between 1.160 and 1.170.

provide an easy means of determining the Refill solution has a specific gravity of
state of charge of an alkaline battery. approximately 1.215 and is used to replace

spil lage. DO NOT use any potash solution
other than alkaline electrolyte, as the
presence of impurities or improper com-

pounding of such solution may permanently
injure your battery.

WATERING CELLS

Before putting a new electric filler
into service; see that the tank ¡s washed
thoroughly to remove any foreign matter and
then rinse tank, hose and filler thorough-
ly by running distilled water through them.
Then fill the tank with distilled water
and mount in a convenient place at least
four or five feet above the cells to be
watered.

To operate, insert the nozzle into
the filler opening in the top of the
cell. If the solution is already at the
proper height, the bell signal will ring.
If bell does not ring, start flow of
water by opening valve by pushing down
lever on filler handle. When the bell
rings, remove the nozzle from the cell,
close cell filler cap and proceed to next

Plate 4008. Charge Test Fork Check cell.

This is done by obtaining a key LAYlNG UP BATTERY
voi tage reading which, on reference to the
charts supplied for use with instrument, If Dattery is to be laid up for any
will indicate the amount of charge neces- length of time (in excess of one year)
sary to restore the battery to a fully be sure that the plates are covered to
charged condition. the proper heignt with solution and that

the battery is discharged and short cir-

ELECTROLYTE cui ted. The battery should be stored in a
cool dry place.

The specific gravity of the electro-

lyte in fully charged alkaline cells has Alkaline batteries are easy to lay up,
a normal operating range of between 1.215 Merely discharge to zero voltage and short
and 1.160, with electrolyte at the proper circuit. They may be left standing idle
level and corrected for temperature. indefinitely, without injury, if stored in

this short circuited condition. The battery
The specific gravity reading of the may be stored for 6 months to a year

electrolyte (of an alkaline cell) has no without discharging and short circuiting.
value in determining its state of charge,

-r as the specific gravity does not change
during the charging or discharging periods

13 JAN 65 SH 476-0
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C A UT I 0 NS CABLES , TERMINALS AND BATTERY RECEPTACLE.

NEVER put lead battery acid into an Check cables, terminals and receptacle for
alkaline battery or use utensils that have condition and security of mounting. Correct
been used with acid; you may ruin the as necessary.
battery.

NEVER bring a "lighted match" other
"open flame" near a battery.

NEVER lay a "tool" or any piece of
"metal" on a battery. Always keep the
filler caps closed except when necessary
to have them open for filling as provided
for in these instructions.

ALWAYS keep batteries clean and dry
externally.

ALKALINE ELECTROLYTE is injurious to
the skin or clothing and must be handled
carefully. Solut¡on spilled on the person
shooid be immediately washed away with
plenty of water.

DO NOT use the electric filler, or
fili cells while a battery is on charge.

USE ONLY pure distilled water for
water¡ng the battery.

WEAR GOGGLES when cleaning or changing
solution.

SH 477-0 13 JAN 64
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RETMNER

ROLLER

Plate 7520. Battery Installation

BATTERY C A UT I 0 N

The battery is mounted on three (3) BE SURE BATTERY IS RESTING SECURELY ON
rollers and may be removed from either TWO ROLLERS SO THAT IT WILL NOT TIP OP
side of the machine. Lifting slots are FALL WHEN CARRIER IS REMOVED.
provided in the battery casing for ease
in handling. Remove carrier from battery and slid

battery into position, as shown above,
NOTE then install oattery retainer and cover.

THE BATTERY MAY BE SERVICED IN THE VEHICLE
BY REMOVING THE BATTERY BOX COVER. W A RN I NG

BATTERY INSTALLATION DO NOT ALLOW CHAlN HOIST, OR BATTERY
CARRIER OR ANY METAL OBJECT TO COME IN

Remove battery box cover and one bat- CONTACT WITH CELL CONNECTORS, TERMINAL
tery retainer. Place battery carrier in POSTS ETC., THUS CAUSING A DIRECT SHORT
center slots of battery. Use chain hoist RESULTING IN BATTERY DAMAGE, AND POSSIBLE
to lift battery into position and slide PERSONAL INJURY.
battery into compartment as far as hooks
will allow (see above).

8H 479-0 11 MAR 64
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EQUIPMENT

¯¯¯¯I ¯ HYDRAULIC CONTROL LEVER

I MPORT A NT

MP TANKS EVERY 8 OPERATING HOURS ( OR EVERY SHIFT )

ELEVATE UPRIGHT TO UPPER LIMIT TO LUBRI-

CATE THE TOP PORTION OF LIFT CYLINDER.
SUMP TANK FILL PLUGS

(SEE NOTE) Check lift, tilt, and reach (if
applicable) operation. The cylinders shou id
actuate when control levers are moved
either way from neutral position.

When a load is elevated and the con-
SUMP LEVEL PLUGS a ,. trol levers are in neutral position , the

(SEE NOTE) load should remain stationary with no
noticeable downward, backward, or forward
drift. If load drifts excessively ----

report to proper person in authority.

Plate 7528. Hydraulic Sump Tanks C A UT I 0 N

HYDRAULIC SUMP TANKS, LEVEL CHECK NEVER ALLOW THE LIFT CARRIAGE TO REMAIN

Check hydraulic sump fluid level in IN AN ELEVATED POSITION FOR ANY PROLONGED
following manner:

PERIOD. LIFT CARRIAGE SHOULD BE LOWERED
l. Lower upright.

WHEN NOT IN USE.
2. Re,ove oil level plug -- hydraulic

fluid should be at level of hole.
DO NOT HOLD CONTROL LEVERS IN EXTREME

3. Remove breather filter plug and
inspect. Be sure breather holes are not POSITIONS AFTER THE UPRIGHT OR LIFT CAR-
plugged, replace filter if dirty.

RIAGE HAS REACHED ITS LIMIT OF TRAVEL.
If necessary, fill sump to proper

level using Hydraulic Fluid per Clark TO 00 SO WILL RESULT IN HIGH HYDRAULIC
Specifications MS-68, Clark Part number
885385. Install plugs and operate valve OIL PRESSURES AND POSSIBLE OVER-HEATING OF
control levers to allow any air in the
lines to escape, then recheck sump fluid THE OIL.
level before placing machine in operation.

8H 503-5 REV 3 JUN 65



CMRK, INDUSTRIAL TRUCK DIVISION gggg
'

EQUIPMENT EQUIPMEN
LUBRICATION AND PREVENTIVE MAINTENANCE

100 HOURS

LUBRICATE MACHINE

VISUALLY INSPECT LIFT CHAINS.
LUBRICATE & ADJUST. CAUTION
WHENOPERATING IN ABRASIVE
ATMOSPHERE DO NOT LUBRICATE
LIFT CHAINS. LIFT CYLINDER

I NSP ECT

MASTER CONTROL
SWITCH BOX -- INSPECT
AND ADJUST AS NEEDED

HYDRAULICPUMP
CONTROL SE TCHES

CONTACTORS
HYD SULIC VN ECE INSPECT

TiLT CYLINDER

NDL

E

EC

L C
HN

K

BRAKE SYSTEM BRAKE CYLlNDER
CHECK LEVEL CHECK

Plate 8270. Lubrication & Preventive Maintenance illustration

7 MAY65 100H 000-10
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EQUIPMENT

LEVEL
PLUG

DRAIN PLUG

Plate 4274. Drive Unit Assembly

DRIVE UNIT LUBRICANT LEVEL CHECK

Verify lubricant level, fill if necessary
with S.A.E. number 90 gear lubricant.

Clean dirt from around level plug and
remove the plug. Fill until lubricant
reaches the height of the level plug
opening. DO NOT overfill as the excess
quantity will serve no useful purpose.
If the oil level is to high, it will
cause excessive oil churning and attend-

antly high oil temperature and possible
leakage.

After drive unit has been filled to
the proper level, replace level plug.

TC0H 073-1 9 MAR 64
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. F D A'

Plate 7483. Neutral Position Plate 7484. Control Handle (A) in
Brake (Deadman) Pedal in the UP position. neutral pos ition. Ball Joint (B) adjusted
Switch Box adjusted for Plunger extension so control arm is on center line of the
of 1/32" from full retracted position. mounting bracket. Center by adjusting Stops

er (D & E shown above).
W A RN I NG

2. With Control Handle in neutral posi-

MAKE ALL ADJUSTMENTS WITH POWER SWITCH KEY tion, the control arm should be on cen
ter line of mounting bracket (see above .

IN THE "OFF" POSITION.
If centering adjustment is necessary,

1. With control handle linkage in neutral remove Ball Joint (B) from ball joint
position (as shown above), switch box stud by slipping the spring applied sleeve,
should be adjusted so that plunger is of the joint, sideways so joint may be
1/32 inch from full retracted position. pulled free of stud. Now, screw the ball

joint in direction necessary to put con
The frame is provided with elongated trol arm on center line of mounting

holes (shown above, see arrow) for adjust- bracket. Reinstall and tighten jam nuts,
ment purposes. First, check adjustment by
depressing plunger inward with a screw-

driver. Plunger should move inward 1/32
inch. If adjustment is necessary, loosen
switch box mounting screws and move box
in direction necessary. Tighten screws and
recheck adjustment.

ACCELERATING MASTER (SWITCH) BOX AND

DRIVE CONTROL HANDLE LINKAGE

CHECKS AND ADJUSTMENTS

100H 173-1 6 MAR S
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Plate 7485, Control Arm Actuated Plate 7486. Neutral Position
FORWARD. Brake (Deadman) Pedal in the DOWN Switch Arm (F) full up.
position.

5. Switch Arm (F) must fully extend up
3. Step on brake (deadman) pedal. Move beyond the actuating lever as shown above
control handle REARWARD until control arm and in Plate 7487. on the following page.
contacts Stop (D), see Plate 7484. Plunger
(C) should extend approximately 7/8 inch If clearance adjustment is necessary,
from the switch box (see above). loosen switch mounting screws and move

switch in direction necessary, as shown
if adjustment is necessary, loosen in Plate 7487. The mounting bracket is

jam nut on Stop (D), see Plate 7484, and provided with elongated holes for this
rotate stop in direction necessary to adjustment. Tighten mounting screws after
obtain correct adjustment. Tighten jam nut. correct adjustment is obtained.

4. With brake (deadman) pedal still
depressed, move control handle FORWARD and
check for correct adjustment at Stop (E),
see Plate 7484. Adjust, if necessary, as
outlined in Step 3.

6 MAR 64 100H 174-0
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ACTU OR G) C
ENARANC/E

(L)
PR

JUS 5
TEACRHANCPOSI

ON

ACTUATING ARM () CENTER OF ¯¯ ¯

3C ROLLER (H)

rn APPROX. 1/64" ABOVE CENTER LINE

FREE OF ROLLER TO PREVENT DAMAGETO
1. -_-

POSITION THE SWITCH.
- - - (NEUTRAL)

TANG (K) FOR
ADJUSTING

OPERATING POSITION

ABOUT 1/16" TRAVEL

PIVOT ---, 7) RETURN SPRING

POINT OF
ACTUATION

PlVOT OPERATING (MOVING CONTROL HANDLE
BUSHING PLUNGER IN "FORWARD" DIRECTION)

TANG (J) FOR
HOLE FOR ADJUSTING

ROLLER ARM PRETRAVEL
P1VOT

ABOUT 1/8" TRAVEL

CONTROL HANDLE 1N
HOLES FOR ASSEMBLING SWITCH "FORWARD" POSITION

Plate 7487. Directional Switch Adjustment

6. Bottom of the Switch Actuator (G) If adjustment of actuating point of
should be on center line of Switch Roi ler switch is necessary, bend TANG (K), on
(H). The actuator should contact switch the switch arm, downward just enough so
roller at the center line of roller or that switch will actuate approximately
slightly above center line (as shown above), 1/16 inch before roller is fully depress
actuator must not contact switch roller by actuator (G).
below center line or damage to switch may
result.

If vertical adjustment of roller is
necessary, bend TANG (J) downward to lower
switch arm & roller or vice versa.

7. Switch should actuate as Actuator (G)
contacts and then depresses switch Roller
(H).

¡OOH 175-0 6 MAR
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ACCELERATING CONTROL ASSEMBLY, SEE NEXT PAGE

1. Control assembly, accelerating
2. Housing, accel control assy base
3. Cover, accelerating control assenbly
4. Gasket, accelerator control assy cover

/ 5. Switch, accelerating control
6. Bus, accelerating control long
7. Bus, accelerating control short
8. Base, accelerating control switch
9. Adjuster, accelerating control switch
10. Yoke assembly, accelerating control sw
11. Spring, accel cont switch operating

SWITCH ACTUATOR 12. Retainer , accel contr switch oper spg
13. Spring, accel contr camshaft return
14. Retainer, accel contr camshaft sprg
15. Guide, accel control camshaft spring
16. Arm accel control camshaft

di
17. Pivot, accel control camshaft arm
18. Fastener, accel control shaft arm pivot
19. Boot, accelerating control camshaft
20. Camshaft, accelerating control

Plate 7488. Control Arm Moved Forward. 21. Lockout, accelerating contr 4th speed
Brake (Deadman) Pedal in the DOWNPosi ton. 22. Bearing, accel control camshaft

23. Guide, accel control valve spring
8. Upon moving the control handle forward, 24. Spring, accelerating control valve
Switch (F) must operate before the 1 M.S. 25. Piston, accelerating contr dash pot
switch actuates (located in the switch box). 26. Ring, accel control dash pot piston
The adjustment may be checked in the fol- 27. Seal, accel control piston camshaft
lowing manner: 28. Washer, accel contr valve cap seal

29. Valve cap, accelerating control
(a) Depress brake pedal. 30. Dash pot assembly, accel control

31. Fastener, accelerating control dash pot
(b) Slowly move control handle forward. 32. Adjuster,accel contr (0 to 2nd)timing

Directional Switch (F) should actuate first, 33. Adjuster, A C (3rd to 4th) timing
then the control box 1 M.S. switch should 34. Adj uster, A C (2nd to 3rd) timing
actuate. An audible click may be heard as 35.* Magnet assembly, accel contr plugging
each switch is actuated. If both switches 36. Frame assembly, A C magnet outside poÌe
are heard about the same time (or only 37. Frame assembly, A C magnet center pole
one click is adible, indicating both 38. Armature assembly, accel contr magnet
switches are operating at the same time) , 39. Latch, accelerating control magnet
then re-adjust time delay (red screw) for 40. Support, accel contr magnet resistor
.2 second delay so first the directional 41. Fastener, accel contr magnet terminal
switch and then the 1 M.S. switch actuates. 42. Insulator, accel contr magnet res¡stor
Refer to the ACCELERATING MASTER CONTROL 43. Lead assy, accel contr magnet resistor
(SWITCH BOX) ASSEMBLY adjustment procedures 44. Resistor, accelerating control magnet
listed in the following write-up. 45. Coil, accelerating control magnet

46. Fastener, accelerating control cover
ACCELERATING MASTER CONTROL (SWITCH BOX) 47. Spring, accel control magnet latch
ASSEMBLY 48. Fastener, accelerating control switch

49. Fastener, A C magnet outside frame
The accelerating master switch for 50. Fastener, A C magnet center frame

truck control is a manually operated pilot 51. Fastener, A C magnet armature
device to control magnetic contactors, 52. Fastener, accel control magnet resistor
which in turn, control the traction motor 53. Fastener, A C magnet resistor terminal
of the truck. It provides four individual 54. Fastener, accel control switch base
speeds and has time delay acceleration and 55. Fastener, accel control assy
plugging control.

* Item 35, Plugging Magnet -- (item 44)
The plugging magnet (item 35), refer Resistor equipped with SLIDER for adjust-

to the following page, is polarized cor- ment purposes, refer to write-up "PLUGGING
rectly for negative battery to armature CONTROL" for adjustment procedures.
when the resistor center tap is connected
to the upper coil terminal (as viewed on
the machine).
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CAUTION

THE SCREWS HOLDING THE MAGNETIC CONTROL ASSEM-

BLY (ITEM 38) SHOULD NEVER BE LOOSENED, AS

THIS RENDERS IT TOTALLY INEFFECTIVE.

38 51 3

56
47 1

44

36

4

40

55

30
7

20

I
Plate 7499. Typical Accelerating Control Assembly
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ADJUSTMENT OF TRAVEL CONTROL

In either direction, truck should
always move on level floor, loaded or
empty, at i M.P.H. or faster,

Perform following visual checks:

Approx. no load
speed M.P.H.

lst Speed: F or R Contactor (on drive unit) closes 2.5 (adjustable)

2nd Speed: 1-A Contactor (on inner door) closes 3.3 (adjustable)

3rd Speed: 2-A Contactor (on inner door) closes 4.5
( 2-A Contactor remains closed )

4th Speed: 1-A Contactor opens
,

5.5
( 2-A Contactor remains closed )

ADJUSTMENT OF PLUGGING CONTROL NEUTRAL to 2nd SPEEDS:

With proper full s¡zed battery in the *
.2 second delay --- adjust RED screw

truck, but with battery at a low state of (upper screw)
charge, adjust SLIDING CONTACT on small
control resistor DOWNWARD until truck will 2nd to 3rd SPEEDS
go into 2nd (and higher) Speed positions
when thruck is blocked so it cannot move. .4 seconds delay --- adjust WHITE screw
However, excessive DOWNWARD adjustment of (lower left screw)
the resistor will allow uncontrolled PLUGGING.

3rd to 4th SPEEDS:
Test for this by driving truck in

each direction in 3rd or 4th speed and .6 seconds delay --- adjust BLACK screw
rapidly reversing direction. When properly (lower right screw)
adjusted , truck should always slow down
in ist speed position and then proceed in *To start up on a grade, it is required
the oppos ite direction with the controis that the t;me delay setting between ist
passing through 2nd and higher speed posi- and 2nd speed be short enough for 2nd
tions. speed (and higher) positions to pick-up.

Approximately .2 second delay shou Id be
If truck PLUGS or REVERSES DIRECTION adequate for 10% grade. Shorter delay time

at any speed position other than 1st, this may be required for steeper grades. The
is UNCONTROLLED PLUGGING and it will be normal anti-plug function will not permit
necessary to adjust resistor by sliding the master control to pick-up 2nd point
contact UPWARDS until controlled plugging of power if the truck can roll backwards
is achieved. at any appreciable speed.

ADJUSTMENT OF TIME DELAYS: Timing of the master control is made
with the adjusting screws on the end of

Adjust colored screws (lN for longer the dash pot (item 30), refer to the
--- OUT for shorter time delays) for the preceding page. This dash pot is an air
following timed periods: excapement device using the air in front

of the piston to flow through an orifice
to reach the rear side of the piston.
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Ports are arranged with controlling adjust- If an increase in timing between
zur ments to control the timing between lst speeds occurs , it may be an indication

and 2nd, 2nd and 3rd, and 3rd and 4th. that dash pot and piston require cleaning
These are found in order starting at (item 30). Remove dash pot and 3 colored
right rear of switch and proceeding coun- adjusting screws from dash pot. (NOTE THAT
terclockwise (as viewed in the vertical SCREWS ARE OF DIFFERENT LENGTHS AND MUST
position shown on the preceding page. The BE REASSEMBLED IN THEIR RESPECTIVE HOLES.)
RED adjusting screw controls the timing Wash dash pot thoroughly in a Stoddard
before reaching 2nd speed. This is set to type cleaning solvent and blow out adjust-
provide sufficient time for the directional ing screw holes with air hose. Wipe pis-

contactor to close, and establish its ton (item 25), piston ring (item 26),
holding circuit before the switch reaches adjusting screws (items 32, 33 & 34) wi h
2nd speed. It is recommended that this solvent dampened cloth. Reassemble and
screw be left as shipped from the factory. adjust screws to give desired timed
The WHITE adjusting screw is for the time acceleration (refer to adjustment para-
between 2nd and 3rd speeds, and the BLACK graph).
adjusting screw is for the timing between
3rd and 4th speeds. Speeds are factory set
and should be adequate for average appli-
cations without further adjusting.

MAINTENANCE (Refer to the preceding page) REFER T 0

The cam operated control switch TR 0 UBLE SH 0 0 T I NG
(item 5) may be replaced when necessary
simply by removing connectors (items 6 & 7) GU I DE
and the mounting screws (items 48). DO NOT
CHANGE THE SETTING OF THE ADJUSTING SCREWS
(\TEM 9). If it becomes necessary to IF ist AND 2nd SPEEDS SEEM
replace the roller arm and yoke assembly
(item 10) only then should an adjustment VERY LOW, CHECK CONNECTION
be made at Screw (item 9). This setting

zur should be .056 inches measured from the TO MAIN RESISTORS FOR AGREE-
top of the adjusting screw to the mount-

ing surfaces of the control switch with MENT WITH THE WIRING DIAGRAM.
the operating shaft (item 20) fully
extended.

If fine filings or foreign materials
are found on the pole faces of the
plugging magnet (item 35), they should be
removed with an air hose to insure con-

sistent operation.

The two operating shaft bearings (item
22) are "Oi lite" bushings and require no
further lubrication. The piston ring (item
26) is a graphite impregnated synthetic
rubber material that is self lubricating
and requires no additional lubrication of
any kind.
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Plate 7500. Accelerating Master Control (Switch) 60x

NOTE

1 M.S. - "B" (normally open)
2 M.S. - "A" (normally open)
2 M.S. - "B" (normally closed)
3 M.S. - "B" (normally open)

ACCELERATING
SWITCH OPERATING SEQUENCE

ACTUATING CONTROL HANDLE FORWARD;

i M.S. - "B" closes, Forward Contactor actuates completing circuit
to the Drive Motor.

2 M.S. - "A" closes , and 2 M.S. - "B" opens; 1-A Contactor actuates
--- 2nd Point of Power , or lst Acceleration.

3 M.S. - "B" closes ,
2-A Contactor closes (bypasses all resistors)

--- 3rd Point of Power , or 3rd Speed.
2 M.S. - "B" Closes, and 2 M.S. - "A" opens ; 1-A Contactor opens

--- 4th Point of Power, or 4th Speed.
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Ct]NTROL ELANDLE IN
NEUTRAL POSITION

TO CONTROL HANDLE

'r OPERATED BY CONTROL HANDLE ----

-- MUST HOLD PLUNGER IN THE DOFF"

(NEUTRAL) POSITION WITH BRAKE

PEDAL "DOWN" AND CONTROL HANOLE

AT "NEUTRAL".
SWITCH BOX PLUNGER

FULLY "lN
MUST HOLD PLUNGER IN THE "OFF"

(NEUTRAL) POSITION WITH BRAKE

PEDAL "UP" AND CONTROL HANDLE

IN ANY "DRIVE" POSITION.

PLUNGER 7/8 INCH TRAVEL FROM NEUTRAL TO 4th SPEED POSITION
OUT OR FULLY EXTENDED (AS MEASURED FROM FACE OF SWITCH BOX TO END OF PLUNGER)

1/32 to 1/16 inch CLEARANCE

4 - LOCATION WITH CONTROL HANDLE AT

FULL "FORWARD" OR "REVERSE" POSI-

TIONS.

PLUNGER "LOOSED DEADMAN ARM (A) (WITH
"OUT" OR FULLY EXTENDED

BRAKE PEDAL FULL "DOWN", HOLD

"
FORWARD FOR OBSERVATION OF

CLEARANCE.

CX]NTROL ELANDLE
MOVE TO FULL FORWARD POSITION

Plate 7501. Orive Control Adjustment
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Adjustment

1. Remove battery from machine.

2. Depress brake pedal and hold.

3. The off-set Arm (1), see Plates 8265, 8266,
7505, should be adjusted 7/16 of an inch below
top of battery roller. This distance is
measured from the bottom of the off-set arm
to the top of the battery roller.

Plate 7502. Combination Drive and Brake Control

DRIVE CONT

dLSSp EAdjusRTment

Combination Brake and Drive Control
Adjustment Check

1. With power key switch off, fully depress
brake pedal.

2. Move drive control handle to full forward
position. BRAKE PEDAL

3. Check for correct adjustment of the switch
box plunger as follows :

(a) With brake pedal in the down position,
there should be approximately 1/32 to 1/16 inch
clearance between Deadman Arm (item A), see
Plate 7501, and switch box plunger.

Plate 8265 Deadman Rod Adjustment
(b) With brake pedal in the DOWN position (as viewed from rear of machine --- both

and drive control handle all the way FORWARD, rear doors open)
slowly release brake pedal. Deadman Rods
(4 & 5), see Plate 7501 and 8277, should The off-set arm adjustment is necessary
actuate Deadman Arm (item A) which returns so the arm will miss the contactor box
switch box plunger to the OFF or RETRACTION (located on the drive unit) and, so it will
POSITION shown in the above plate. not contact the battery when the brake pedal

is in the UP position.
If any of the previous adjustment checks

are found to be incorrect, make adjustments
per the following procedure.
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mr 4. If necessary, loosen Jam Nuts (1), see Plate
7505, and rotate nuts in the direction necessary
to obtain correct adjustment.

Check adjustment. With pedal down, rotate
hand wheel until contactor box is beneath Arm
(1). If the two components come in contact with 2%

one another, correct the adjustment. However,
be sure the arm is not adjusted too high. Arm
must not contact battery with pedal in the UP
posit nhe herefore, the 7/16 inch dimension

Plate 7505. Off-set Arm Adjustment (item 1)
Deadman Rod Adjustment (item 2)
Pedal Spring Adjustment (item 3)

2. Loosen Jam Nut (2), see Plates 8265 and 7505,
and adjust Rod (4), see Plate 8277 on the next
page, to come in contact with Rod (5).

om' BATTERY
ROLLERS NOTE: Deadman Arm (A) should be held by hand

(in the position shown in Plate 7501) while
adjusting Lower Rod (4) to come in contact
with Upper Rod (5). Using this method, the
mechanic may feel Rod (4) contact Rod (5) as
Deadman Arm (A) will start to move away from
the "heid" position when correct adjustment is
obtained. After completing adjustment, tighten
Jam Nut (2).

3. With drive control handle held in the full
forward position, slowly release brake pedal.
Deadman Arm (A) should return the switch box

Plate 8266. Off-Set Arm Adjustment plunger to the OFF or RETRACTED POSITION shown
(With Brake Pedal DOWN, off-set arm MUST NOT in Plate 7502, refer to the preceding page.
TOUCH drive unit contactor box --- with brake
pedal UP, off-set arm MUST NOT come in contact If adjustment is necessary, loosen Jam Nuts
with battery.) (3), see Plate 8265 on prededing page, and

(viewed from battery compartment) adjust to increase pedal spring tension. After
satisfactory adjustment is obtained, tighten

5. Tighten Jam Nuts (1) after obtaining correct , jam nuts.
adjustment.

If the off-set arm requires adjustment,
it will be necessary to re-adjust Deadman Rods
(4 & 5) as follows:

1. With brake pedal fully depressed and held in
this position, move drive control handle all the
way forward and hold.
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CONTROLLER

CONTROL

REVERSE HANDLE
STOPS

H

FORWARD

CONTROL
HANDLE

1/8

E

J

A I NTER-LOCK

SWITCH

P
RNNGSD L

-0)

PRE-LOAD

--CONTROLLER

C

Plate 9W7. Typical Upper Drive Controls
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PRELOAD
/4 (+1/8 -0)

ADJUST NG ADJUST NG
NUT NUT

RETURN
SPRINGS

Plate 9448. Typical Return Springs

DRIVE CONTROL LINKAGE ADJUSTMENTS (Plate 9447) NOTE

Objective: To adjust drive control linkage to Some controller arms are adjustable by loosen-

controller in such a manner that; all switches ing the setscrew. Some are not adjustable due
operate in their proper sequence, there is no to the detent in the controller shaft. in this
rubbing of linkage rod against bracket slot, latter case, disregard adjusting.
and control handle arm is midway between stop
brackets. All dimensions referred to in this 3. Adjust rod "A" to measure 6 3/4 (+ 1/8-0)
write-up are for initial adjustment. Should and attach to bellerank "B".
any of the dimensions here-in give the wrong
results on your machine, then the dimension 4. Adjust springs "D" to measure 1 1/4
should be changed to suit the particular condi- (+ 1/8-0)" each.
tion.

S. Rotate bellerank in both directions,
1. Disconnect rod "A" from be11crank at posi- watchi,ng to see if there is any rubbing action
tion "B" and rod "E" from bellcrank at position (at extreme ends of travel) in bracket slot "L".

F". lf not , go to step 6. If so, adjust as
follows: If the rod rubs slot "L" while being

2. Check controller arm "C" to make sure it is turned clockwise, then the rod must be shorten-

in a vertical position when controller is in ed. If the rod rubs slot "L" while being
neutral. turned counter-clockwise then rod "A" must be

30 NOV 67 100H l86-0
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FOR\lARD REVERSE

ROLLER

PLUNGER

ARM

lA

Plate 9492. Typical SCR Controller

lengthened. Continue this procedure until no NOTE
rubbing action is noted.

Switches are mounted to a Tapping plate.
6. Now check to see if the bottom (flat) part Mounting screws pass thru oversized holes in
of the controller cam is horizontal and adjust the bracket to a tapping plate. (See plate
if necessary. 9493.)

7. Refer to plate 9492 and determine if (a) Loosen the screws on one of the switches
switches are adjusted to the cam as shovn and that is out of adjustment just enough so switch
here described: The foward and reverse switch is moveable (being careful not to over -

rollers must be just setting in their respective loosen because backing plate would then fall
detents so that the arm of the switch just off).
touches the switch plunger. Next determine
that the lA switch roller is positioned midway (b) Position switch as described previously and
of the bottom surface (machined from the cam) tighten screws while holding switch in this
and that the arm is also just touching its position.
plunger.

(c) Follow this same procedure with any other
If the switches are not adjusted properly, switches not adjusted properly.

then adjust as follows:
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mr 4. When the control handle is moved in reverse
SELL CRANK the first "click" should be the interlock

\ switch actuating, the second "click" should be
the R switch actuating and the third "click"
should be the lA switch actuating.

CONTROLASSEMBLY
SWITCH MOUNTING MOUNTING
BRACKET SCREWS

'
I NTER-LOC

' SWITCH

TYPICAL
SWITCH

TAPPING
PLATE

Plate 9449. Typical Interlock Switch Plate 9493. Typ cal Controller Switch Mount

8. Attach rod "E" at bellerank position "F"
and arm "G" so that arm "G" is midway between CONTROL HANDLE
stop brackets.

9. Adjust interlock switch so that it actuates
before forward or reverse switches.

10. Move control handle forward until lA switch CONTROL

actuates, hold, and adjust right hand stop 1/8" HANOLE
JM NLT STOPSrfrom a m "G". Do the reverse of this for the

REVIEW CHECK

If everything is adjusted properly, the
following conditions should be present:

1. With control handle in neutral all switch CLEvlS
rollers (F, R, 1A, interlock) should be in their
proper positions (detents).

2. Control handle arm "G" should be midway Plate 9450. Typical Control Handle Stops
between its stops "H".

3. When control handle is moved forward the
first "click" should be in the interlock switch
actuating, the second "click" should be the F
switch actuating and the third "click" should
be the lA switch actuating.
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- BRAKE (DEADMAN) PEDAL

MACHINE FRAME
GUSSET

TOP SURFACE OF STRAIGHT EDGE

TOP SURFACE OF BRAKE ARM

WITH MASTER CYLINDER PISTON
BOTTOMED, TOP SURFACE OF
BRAKE ARM MUST BE FLUSH WITH
BOTTOMSURFACE OF GUSSET.
CHECK ADJUSTMENT WITH STRAIGHT
EDGE AND BRAKE ARM FULLY
DEPRESSED --- REFER TO INSTRUC-
TIONS ON OPPOSITE PAGE.END V1EW

ADJUSTER (B)
BRAKE MASTER CYLINDER

NOT E:
THIS ILLUSTRATION DRAWNAS WOULDBE

COTTER PINS VIEWED DIRECTLY AT SIDE OF MACHINE.

Plate 8267 Brake (Deadman) Pedal Arm (fully depressed)

L LOCK NUT (A

ADJUSTER

(BA,

Plate 8268. Brake Cylinder, Pivot Arm and Pedal Rod Adjustment
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em' BRAKEPEDAL LINKAGE ADJUSTMENT
BRAKE PEDAL i HINGE PIN

NOTE: The brake pedal (when fully depressed)
MUST rest on the machine frame and not on the /
brake linkage. In other words, the brake arm
must not support the brake pedal with the
pedal in the down position, if such a condition
should exist, this means that the master CAP VENT
cylinder piston has bottomed and the piston HOLE
and brake arm are the full support of the
machine operator when standing on the brake
pedal. Such a condition causes excessive strain
on the master cylinder and linkage and could
very well cause damage to these components. HAIR PIN COTTERs .

On the other hand, the linkage must not be 18

adjusted for too short a piston stroke· BRAKE MASTER '
CYLINDER

1. Remove hair pin cotter connecting brake arm '
to brake pedal. Remove brake pedal from
machine by rotating hinge pin from its self
locking down position to the up position. This Plate 8264. Brake Pedal
hinge pin is located at the front or pivot end
of the brake pedal. With pin in the up times --- clean if needed.
(unlocked) position, move pin to the left
releasing pin from the right side of the frame 3. Place a straight edge (flat) under gusset

--- move pedal to the right and remove from (D), see Plate 8267 on preceding page. Depress
machine. brake arm downward as far as it will go.

2. Clean dirt from around the filler cap of the 4. Loosen lock nut (A), see Plate 8268 on
master cylinder reservoir and unscrew cap. preceding page. Rotate adjuster (B) until the
Brake fluid should be within 1/4 inch of the top surface of the brake arm is flush with the
top --- replenish with S.A.E. 70R3 hydraulic upper surface of the straight edge, see Plate
brake fluid (Clark Part No. 1800200) and 8267.
replace cap. NOTE: Check cap vent hole for
obstruction. Vent hole must be open at all 5. Tighten lock nut (A) and check adjustment as

explained above. Repeat adjustment procedure
until correct adjustment is obtained, then
replace brake pedal. Connect brake rod to brake
pedal with hair pin cotter.

sur
,
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TO QUE WRENCH

-GAR
32

" T '
= CAL.CULATED TORQUES BASED ON MIN.

PEÇU/ÆEMENTS OF HOLD/NG TRUCK ON IST GÆADE

TABLE "DU

WEIGHT "T" - POUND/fNCHES
MODEL LOADED 18.36-1 22-1

NST 15 6300 235 200
NST 20 7300 275 230
NST 25 8200 320 265
NST 30 8900 350 290
NST 40 10500 400 325

Plate 8278. Service-Parking Brake Assembly

REV 30 NOV 67 100H 306-1
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SERVICE --- PARKING BRAKE As driver releases brake pedal from
the down position, switch should contact

Braking is accomplished with the use brake arm and actuate just before the
of a brake drum directly connected to the brake shoe (located on the switch side)
drive motor shaft. Two brake shoes with contacts the brake drum.
bonded linings are connected to two brake
shoe arms. The spring supplies the braking Adjustment is made at the switch
force applied on the brake shoe linings mounting bracket. Switch bracket is provid d
to the brake drum --- hence the brake is with elongated holes. Loosen nuts and
a spring applied unit which is always set move switch as necessary to obtain cor et
until the driver steps on the brake pedal· adjustment. Then tighten nuts securely.
Stepping on brake pedal actuates a brake
cylinder thru linkage which pushes the

- TO ADJUST FOR LINING WEAR -

brake shoe arms or brake linings away from
the brake drum thus releasing brake. 6. Repeat Steps I thru 5; when wear

becomes too great for this adjustments
- TO ADJUST BRAKE -

.

move Spacers (F) to outside of brake

I. Loosen Bleeder Screw (A) and bleed out arms --- then repeat Steps 1 thru 5.

all air (CAUTION - KEEP BRAKE FLUID OFF
BRAKE LINING REPLACEMENT

DRUM AND SHOES). Refer to page 1000H 912
for brake bleeding procedure. 1. Remove spring adjusting nut, washer

2. Adjust for gradual brake application by and spring, freeing brake arm from cyli
adjusting Gap (X) to 3/16" with Nut (B). der.
(NOTE: - NUT (C) TO BE SUFFICIENTLY TIGHT
50 BUSH ING INSIDE OF SPRING WlLL NOT PULL 2. Remove retainer nuts freeing brake m
AWAY FROM BRAKE ARM.) from cylinder.

3. Adjust brake holding torque by raising 3. Remove shoulder bolts allowing brake a s

drive tire from floor and adjusting Nut (C) to be removed from brake assembly.

until torque wrench reads correct ratin?' 4. Remove roll pins from brake shoes d
refer to Table (D), without drum slipping. arms. The roll pins may be tapped fre

with a suitable punch and mallet.
XXXXXXXXXXXXXXXXXXXXXXXX

X X 5. When replacing lining assemblies , p ch-

X W A RN I NG X ase brake shoe part. number 302658 wh
X X will contain the bonded brake lining.
X AFTER RAISING MACHINE AND BEFORE MAKING X
X X C A UT I 0 N
X ANY ADJUSTMENTS, ADJUSTMENT CHECKS OR BE- X
X X IT WILL BE NECESSARY TO ADJUST THE B KE
X FORE PERFORMING ANY MAINTENANCE, PLACE X
X X AFTER LINING REPLACEMENT.
X ADEQUATE BLOCKING (SUFFICIENT TO SUPPORT X
X X If the roll pins are not useable
X THE MACHINE) UNDER THE FRAME TO PREVENT X after removal, be sure to replace the
X X old pins with new. Pin part number 65 19.
X ACCIDENTAL LOWERING OR FALLING OF THE X
X X After installing components, adjust the
X VEHICLE THUS PREVENTING PERSONAL IN- X' brake and check the switch adjustment
X X
X JURY TO MECHANIC OR BYSTANDERS. X
X X
XXXXXXXXXXXXXXXXXXXXXXXX

4. Adjust L.H. Brake Arm Stop (E) for
approximately 1/32" gap. Loosen jam nut
and rotate screw stop. as necessary, tighten
jam nut.

5. Adjust brake switch to open before
er R.H. brake shoe touches drum.
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LIFT AND TILT CYLINDERS HYDRAULIC CONTROL VALVE AND LINES

Check for drift, leakage at packings, inspect for damage, leakage and security
damage and security of mountings. (Anchor of mounting.
pivot pins, flanges and mounting rings.)

LIFT BRACKET
LIFT CHAINS

Inspect for damage, bent forks, etc.
The lift chains are mounted to the chain

anchors on the lift carriage and at the chain
anchor rods near the lift cylinder piston head.

If it becomes necessary to adjust the
lift chains, proceed as follows:

XXXXXXXXXXXXXXXXXXXXXXX

W A RN I NG

X KEEP CLEAR OF LOAD AND CARRIAGE WHEN X
X X
X MAKING ADJUSTMENTS TO AVOID INJURY IF X
X X
X ANY MALFUNCTIONSHOULD OCCUR AND CAUSE X
X X
X LOAD OR CARRIAGE TO FALL. X
X X
XXXXXXXXXXXXXXXXXXXXXXX

1. Elevate carriage to about 4 feet.

2. Smear grease on the innerslide
channel as shown in Plate 8622.

3. Pick up a capacity load.
Plate 6634. Lift Chain Adjustment

NOTE (Chain Anchor Rods)

It is important that the chain adjustment be
made with a capacity load. In this manner you
will allow for chain stretch.

4. Making sure upright is either vertical
or aft of vertical, lower load to the bottom.

5. Remove capacity load.

6. Raise carriage and measure the dis- GREASE
tance from where the center of the bottom
carriage roller stopped, to the bottom edge of -" MINIMUMthe inner slide. Distance must not be less
than 1/2".

LUBRICATE MACHINE

Lubricate all miscellaneous linkage with
SAE 20 oil and all grease fittings with chassis
grease. (Refer to Lubrication Chart.)

C A UT I ON

WHENLUBRICATING MACHINE INSPECT FOR LEAKING

HYDRAULIC LINES, FITTINGS, AND ELECTRICAL WIRING.
Plate 8622. Lift Chain Adjustment

100H 403-5 REV 20 MAY68
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PUMP CONTROL SWITCHES

The pump control switches are mounted
at the valve spool end covers and are
activated by movement of the valve spool.

SWITCH ADJUSTMENT

1. Loosen the two screws clamping
switch to valve.

2. Position switch on spool end cover
so that movable switch contacts are cen
tered between stationary contacts. (Switch
contacts are viewed thru clear plastic
cover on switch.)

NOTE

ADJLUSETMNTOOLOFIN NECHTRAL

OSIT

N.MADE WITH

3. After correct adjustment is
obtained tighten switch clamping screws.

Plate 7443. Typical Pump Control Switch

100H 473-0 27 JAN 6



CMRR INDUSTRIAL TRUCK DIVISION gggg
EQUIPMENT

LUBRICATION AND PREVENTIVE MAINTENANCE
EQUIPMENT

SUMP TANK FILL PLUGS
(SEE NOTE)

SUMP LEVEL PLUGS
E NOT

Plate 7528. Location of (Breather) Filter Plate 7527. Hydraulic Sump (Breather) Filter

HYDRAULIC SUMP (BREATHER) FILTER CHECK 3. Check both air holes for obstructions.
Holes must be open.

1. Remove sump fill plug breather/s located in
the upper sump tank/s at the top. See above 4. Check breather gasket for further service
illustrations. and replace if necessary.

2. Disassemble breather and inspect. If 5. Reassemble components and install.
breather is not fit for further service (dirty
or clogged with foreign material), then replace-

ment is necessary.

100H 503-4 REV 30 NOV 67



CIBRR INDUSTRIAL TRUCK DIVISION
EQUIPMENT

LUBRICATION AND PREVENTIVE MAINTENANCE

5/l6 PLUS CR MINUS 1/16

Plate 7516. Frame Mounted Contacter Panel

CONTACTORS 7/32 PLU OR MINUS 1/16"'

Keep the contactor as free from dust and WHEN N.C. POINTS ARE OPEN

dirt as possible. This can be accomplished by
apr periodically blowing off with low air pressure

or wiping with a clean dry cloth. DO NOT Plate 7517. Contactor Panel Mounted
LUBRICATE. Contact tips are of silver alloy on Drive Unit
and require no cleaning. Replace with a new
contact tip when maximum contact wear (approxi- ADJUSTMENTS
mately 3/32")is reached.

There are no adjustments necessary on these
NOTE contactors. The normally open contact gap will

be 5/16" plus or minus 1/16" and the normally
lf contact tip carrier and/or springs are dis- closed gap is 7/32" plus or minus 1/16"
colored from heat, replace them as well.

The force required to separate the normally' Contact Tip Torque closed tips is 4 oz. (measured at the tips).

Tighten to nominal value of 19 inch-1bs. The force required to separate the normally
open tips is 1-3/4 pounds (measured at tips).

The Force required to seal the normally open
tips is 4-1/2 pounds (measured at the armature).

100H 673-0 REV 30 NOV



CMRR INDUSTRIAL TRUCK DIVISION gggg.
EQUlpMENT

LUBRICATION AND PREVENTIVE MAINTENANCE
EQUIPMENT

(NORMALLYOPEN GAP)

Plate 9455. Typical Frame Mounted
Contactor Panel

CONTACTORS

Keep the contactor as free from dust and
dirt as possible. This can be accomplished
by periodically blowing off with low air pres-

sure or wiping with a clean dry cloth. DO NOT ORMALL CLOSED CAP

LUBRICATE. Contact tips are of silver alloy
and require no cleaning. Replace with a new
contact tip when maximum contact wear )approxi-

mately 3/32-) is reached. Plate 9456. Typical Contactor Panel
Mounted on Drive Unit

NOTE
ADJUSTMENTS

If contact tip carrier and/or springs are dis-

colored from heat, replace them as well. There are no adjustments necessary on
these contactors. The normally open contact

Contact Tip Torque gap will be 5/160 plus or minus 1/16" and the
normally closed gap is 7/32" plus or minus

Tighten to nominal value of 19 inch-lbs. 1/16".

The force required to separate the normally
closed tips is 4 oz. (measured at the tips).

The Force required to separate the normally
open tips is 1-3/4 pounds (measured at tips).

The force required to seat the normally open
tips is 4-1/2 pounds (measured at the armature)

100H 673-2 30 NOV 67
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EQUIPMENT

LUBRI CATI ON ANO PREVENTIVE MAI NTENANCE
EQUIPMENT

NOTE LIFT CHAINS
LUBRICATE EVERY 100WIPE ALL GREASE FITTINGS OPERATING HOURSFREE OF DIRT BEFORE - --
CAUTION: WHEN OPER-

LUBRICATING TRUCK ATING IN AN ABRASIVE
ATMOSPHERE, DO NOT
LUBRICATE LIFT CHAINS.3

UPRIGHT ROLLERS
(LUBRICATE EVERY
1000 OPERATING SUMP TANK (BREATHER) FILTERS
HOURS. SEE PAGE (CHECK EVERY 500 OPERATING
1000 1815) HOURS. SEE PAGE 500H 173.)

STEER SHAFT
LUBRICATE EVERY DRIVE CONTROL HANDLE
100 OPERATING (LUBRICATE EVERY 100
HOURS --

-- OPERATING HOURS. SEE

HYDRAULIC SUMP TANKS

PLATE 753c7H

Box
(DRAIN AND REFILL EVERY ACTUATING LINKAGE
500 OPERATING HOURS) (LUBRICATE EVERY 100

OPERATING HOURS.)

BRAKE ROD LINKAGE
(LUBRICATE EVERY 100
OPERATING HOURS.
SEE PLATES 7538 &
7540. CARBON PILE
INLY.)

HYDRAULIC FLUID FILTER
(CHANGE EVERY 500
OPERATING HOURS)

/ STEER CHAINS
(LUBRICATE EVERY 100
OPERATING HOURS.)

CASTER WHEELS
(LUBRICATE EVERY 100
OPERATING HOURS. SEE
PLATE 7538. REPACK
WHEEL BEARINGS EVERY
1000 OPERATI NG HOURS,
REFER TO PAGE 1000HUPRIGHT PIVOT PINS, 803)ROLLER AND VERTICAL '"At

THRUST ROLLER (SEE "
CPLATEE7VSE38.LU

_
DRIVE UNIT (DRAIN & REFILL BRAKE MASTER CYLINDER I

ATING HOURS EVERY 1000 OPERATING HOURS. CHECK FLUID LEVEL EVERY
SEE PAGE 1000H 1303) 100 OPERATING HOURS.

Plate 9494. Typical Lubrication Chart

REV 30 NOV 67 100H 772-3
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EQUIPMENT

LUBRI CATION AND PREVENTIVE MAI NTENANCE
EQUIPMENT

LEVEL PLUG FILTER

LEVEL PLUG

HYDRAULIC
PUMP & MOTO

NTANK

Plate 8274. Typical Hydraulic System

AMOLITH GREASE E.P. 1800200 HYDRAULIC BRAKE FLUID
#1 OR ITS EQUIVALENT HEAVY DUTY S.A.E. 70 R3

OIL FILTER
CARTRIDGE KIT

ENGINE OIL: S.A.E. 20

LIFT CHAIN LUBE
CLARK PART #886399

HYDRAULIC FLUID - CLARK SPEC. STRAlGHT MINERAL
MS-68, CLARK NUMBER885385 OIL S.A.E. 90

100H 773-4 REV 30 NOV 67



CHIRE INDUSTRIAL TRUCK DIVISION
EQUIPlWElil'

LUBRICATION AND PREVENTIVE MAINTENANCE

HYDRAULIC
FILTER

Plate 7537. Drive control Handle Lubrication. Plate 9491. Typical Hydraulic Filter
Two grease fittings; all moving parts to be
lubricated, sparingly, with S.A.E. number 20 Hydraulic Filter Location
engine oil.

On earlier models the hydraulic filter is
ocated on the underside of the machine.

mmmma Plate 7540. Brake Rod Linkage. Lubricate with
S.A.E. number 20 engine oil.

Plate 7538. Caster, Radial Roller and Wheel
Shaft, Lubricate all grease fittings per Lube
Chart. Lubricate brake linkage only, DO NOT
LUBRICATE BRAKE, with S.A.E. number 20 engine
oil every 100 operating hours.

100H 775-0 REV 10 NOV 7
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EQUIPMENT

LUBRICATION AND PREVENTIVE MAINTENANCE
EQUIPMENT

GREASE
FITTING

16 --

a NO METAL
LOAD CAP

D)

T NG
ADJUSTER (IF 50 EQUIPPED)

CASTER WHEEL ADJUSTMENT: WHEEL BEARINGS:
REFER TO PAGE 500H 473 CLEAN AND REPACK EVERY

1000 OPERATING HOURS.

Plate 7529. Typical Caster Wheel Assembly

CASTER LUBRICATION

Lubricate casters at grease fitting with
NLGI #2 (Amolith grease EP #2 or its equivalenti

- -s FILTER CLEANING

Clean every 100 operating hours by immer-

-¯

-

--_

nr iinnu
(

gad

NOT

Ee o f
aa row)B10w

Filter to be of 100 mesh screen.

Plate 9446. Typical Hydraulic Fluid Filter

30 Nov 67 100H 776-1
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'

EQUIPMENT EQUlpMENT
LUBRICATION AND PREVENTIVE MAINTENANCE

-, LUBRICATE ALL OTHER JOINTS

UPRIGHT MOUNTING BEARINGS
SM - 2 FITTINGS
STEER SHAFT
SM - 1 FITTING

DRIVE CONTROL HANDLE
Sji - 2 FITTINGS

STEER & LIFT CHAIN SM
CA WH

EEL
C AR

NG

HYDRAU C SUMP TANK

BRAKE PEDAL
SM - 1 FITTING
DIADMAN LINK
SM - L FITTING

CASTER WHEEL
SM - 3 FITTINGS
TILT CYL. Sji

EU

E MASTER CYL.

SM - SUPER MIL. ASU #06752 GREASE (-65° F. TO +350° F.)
- STANDARD OIL CO. #SZ-9251 (POUR POINT -65° F.) DRIVE UNIT

TF - TYPE "A" TRANSMISSION FLUID TF
MS - 92 - HS BRAKE FLUID W/15%

~¯

ISOPROPYL ALCOHOL
COLD STORAGE LUBRICATION

100H 777-1 30 NOV 67
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EQUIPMENT

LUBRICATION AND PREVENTIVE MAINTENANCE
EQUIPMENT

500 HOURS

NUTS, BOLTS & CAPSCREWS.
CHECK SECURITY OF MOUNT-

1NG -- TIGHTEN AS REQUIRED.

HYDRAULICSUMP TANK
DRAIN AND REFILL

HYDRAULICSUMP TANK FILTER \
1NSTALL NEW ELEMENT

(REFER TO PAGE SooH 175)

STEERING LINKAGE
CHECK --- ADJUST

HYDRAULIC SUMP
STRAINER----
REPLACE WITH
NEW

CASTER
ADJUSTMENT

Plate 8272. Lubrication & Preventive Maintenance Illustration

7 MAY65 500H 000-10
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'

EQUIPMENT
LUBRICATION AND PREVENTIVE MAINTENANCE .EQUIP g

DRAIN SUMP TANKS, CHANGE FILTER: CHECK BREATHER etc.) , then replacement is necessary. Check both
AND REPLACE WITH NEW IF NECESSARY. air holes in the breather cap for obstructions.

Holes must be open (see Plate 7527 next page).
C A UT I 0 N Do not install breather at this time.

THE HYDRAULIC SYSTEM MUST BE KEPT CLEAN. 1T MAY 6. After tanks have drained, remove fill plug
on left hand tank, see Plate 7528 next page.

BE NECESSARY TO DRAIN, CLEAN AND REFILL THE SUMP Pour at least two quarts of new hydraulic fluid
thru each fill plug opening to flush tank. When

TANK MORE OFTEN UNDER ADVERSE CONDITIONS. THIS tank has completely drained ,
replace drain plues.

IS BEST DETERMINED BY CHECKING CONDITION OF THE C A UT I ON

HYDRAULIC FLUID FOR EVIDENCE OF DIRT, SLUDGE OR DO NOT START PUMP WHILE SUMP TANK IS EMPTY.

ANY FOREIGN MATTER AT PERIODIC INTERVALS. DAMAGETO HYDRAULIC PUMP WILL RESULT WITH NO

i Lower forks to the floor. FLUID IN THE SYSTEM. WHEN FILLING OR CHECKING

2. Turn switch key "off". SUMP TANK, THE UPRIGHT FORKS MUST BE LOWEREDTO

3 Place a container under each drain plug (of THE FLOOR.
te hydraulic sump tanks located in the.frame
a each side of the uprightì , see Plate 8275. m.m.....

4 Remove drain plugs and drain fluid.

LP L

LEVEL PLUG FILTER

LEVEL PLJG

SUMP TANK
DRAIN PLUGS

Plate 8275. Draining Sump Tank

HYDRAULIC 7. Remove old hydraulic filter cartridge andPUMP & MOTOR . .d scFa sp mnew cartr daeunt ate 8274.

reaches bottom of level plug holes, see Plate
7528 next page. Install level plugs finger

SUMP TANK tight. Use Hydraulic Fluid per Clark Specifi

DRAIN cations M3-68, Clark Part Number 885385.

9. Turn power key switch on and operate
hydraulic control levers several times to force
air, trapped in the lines, into the sump where it
can escape. Turn key switch off.

Plate 8274. Location of Sump Fi iter

5. Remot.e aump breather located in the right
harc 3emo tank at the lop see Plate 7528 on the
nex. page. If breather 's not fit for further
so-vice (Ji rty, clogacd witr foreign mater:al,

COOH 173-4 10 JUN 65



gggg INDUSTRIAL TRUCK DIVISION gggg
EQUIPMENT LUBRICATION AND PREVENTIVE MAINTENANCE EQUIPMENT

4
TAN S

UMP NEKFILL PLUGS

SUMP LEVEL PLUGS
E NOT

Plate 7528. Hydraulic Sump Tanks Plate 7527. Hydraulic sumpTank Breather

10. Check fluid level at level plugs --- C A UT I ON
add fluid if necessary. Replace and tighten
level plugs. Install sump breather in the ALWAYS OPERATE HYDRAULIC CONTROL LEVERS
R.H. sump tank (as viewed from the front
of machine). Install fill plug in the SEVERAL TIMES AFTER FILLING SUMP TANK TO
L.H. sump tank.

PURGE AIR FROM THE SYSTEM. CHECK OIL

FILTER FOR LEAKS AND RECHECK FLUID LEVEL

AFTER PURGING AIR FROM THE SYSTEM.

Rev 10 JUN 65 500H 174-1



ClflRR INDUSTRIAL TRUCK DIVISION . .

EQUIPMENT
LUBRICATION AND PREVENTIVE MAINTENANCE

HYDRAU C SUMP T FILTER

SUMP TANK F LUG

LEVEL PLUG

EE PLUG

UPRIGHT ASSEMBLY

DE

HYDRAUL PE MOTO

FLUID STRAINER
. ED FROM LEFT FRONT CORNE F A

Plate 8279. (VIEWED FROM LEFT FRONT CORNER OF MACHINE)
WHEN FACING FRONT OF MACHINE

500H 175-0 7 MAY 65



CURR INDUSTRIAL TRUCK DIVISION gggg
EQUlpMENT

LUBRICATION AND PREVENTIVE MAINTENANCE
EQUIPMENT

11 1/4a NO METAL
LOAD CAP

GREASE
FITTING

ADJUSTER (IF SO EQUlPPED)

CASTER WHEEL ADJUSTMENT: WHEEL BEARINGS:
REFER TO PAGE 500H 473 CLEAN AND REPACK EVERY

1000 OPERATING HOURS.

Plate 7529. Typical Caster wheel Assembly

CASTER ADJUSTMENT Total adjustment allows for about 3/4 inch
wear off radius of drive tire before replacement

Caster should have 1/4 inch vertical travel. is indicated.
Check periodically for reduction in travel due
to wear of drive tire as follows: NOTE

1. Loosen Jam Nut (16) and back out Set Screw This adjustment should be performed every 500
(15) about 1/4 of an inch. operating hours unless indicated otherwise by

tire wear rate experience.
2. Drive caster wheel only, onto a 1/4 inch
metal plate resting on a flat level floor. General information

3. Screw in Setscrew (15) finger tight until Spring Arrangement - 51 Belleville washers in
it bottoms against its stop. 17 stacks of 3 alternating. Concave face of

first stack toward bolt eye.
4. Tighten Jam Screw (16) securely. This is
the entire adjustment. Preload: 1300 lbs. at 11" 0.A. free height.

Adjustable stop preset at 10 3/½' 0.A.H.

500H 473-0 REV 30 NOV 67
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EQUIPMENT EQUIPMEMgLUBRICATION AND PREVENTIVE MAINTENANCE AN-e

1000 HOURS

UPRIGHT ADJUST-

MENT CHECK

HYDRAULICSYSTEM
PRESSURE CHECKS

PUMP DRIVE MOTOR
INSPECT

r

CASTER WHEEL
BEARINGS"

CLEAN & REPACK

DRIVE MOTOR DRIVE UNIT
INSPECT DRAIN & REFILL

Plate 8273. Lubrication Preventive Maintenance lilustration

7 MAY65 1000H 000-9



CMRR INDUSTRIAL TRUCK DIVISION gggg.
EQUIPMENT LUBRICATION AND PREVENTIVE MAINTENANCE

EQUIPMENT

DRIVE MOTOR

3

Plate 7518. Typical Drive Motor Plate 7519. Typical Drive Motor

DRIVE MOTOR (length of worn out brushes 5/16") should
be replaced. Badly chipped, broken or oil

Wiring: Inspect all connecting wires soaked brushes should also be replaced.
to be sure they are secure. Insulation Brushes may be wiped with a dry clean
should not be worn or damaged. cloth to remove loose particles of dirt.

Commutator: If commutator is glazed or C A UT I 0 N
dirty

,
clean with a strip of No. 00 sand-

paper. Blow out all dirt and grit with DO NOT CLEAN THE BRUSHES IN ANY KIND
compressed air.

OF SOLVENT OR ALLOW THEM TO COME IN
C A UT I ON

CONTACT WITH GREASE OR 01L.
DO NOT USE EMERY CLOTH TO CLEAN COMMUTA-

Length of new brush is 1-1/16"
TOR.

Length of worn out brush 5/16-
Brushes: The brushes should slide

freely in their holders and make full Length of usable brush 3/4"
contact on the commutator. Worn brushes

lOOOH 673-1 9 MAR 64



INDUSTRIAL TRUCK DIVISION . .

LUBRICATION AND PREVENTIVE MAINTENANCE

Brush Spring Tension: If the tension is
too great, the commutator and brushes will wear
excessively. Conversely, if the tension is not m'
great enough. arcing will occur causing damage r g-

to the commutator. To change brush spring '
y

tension, twist the spring at the holder with
long nose pl iers.

C A UT I ON

DO NOT ALLOW SPRING TO SNAP DOWNON BRUSH.

Spring tension should be adjusted so that
PULLON A LINEeach brush has the correct tension (see below). PARALLEL WITH

Adjust the spring tension to the high limit of THE SIDES OF
the specification. This will allow the spring THE BRUSH.
to maintain adequate pressure for a longer
period of time as tension will gradually
decrease due to shortening of the brush caused
by normal wear. Use a suitable spring scale to
measure the pressure of the brush on the commu-
tator. With a thin strip of paper placed
between the brush and commutator, pull up on
the spring scale and slightly pull on the paper.
When the pressure of the brush is reduced enough
to allow the paper to be pulled out , read the
indication on the scale.

BRUSH SPRING TENSION

Early Models (red springs):
New ..........................

6.5-7 lbs.
Old .......................... 2-2.5 lbs. Plate 6450. Checking Brush Spring Tension

Late Models (yellow springs):
New ............. ............

35-40 oz.
Old ............. ........... 14 oz. min.

REV 30 NOV 67 1000H 674-1
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EQUIPMENT LUBRICATION AND PREVENTIVE MAINTENANCE EQUIPMENT

Plate 7530. Typical Pump Drive Motor

PUMP MOTOR contact on the commutator. Worn brushes
(length of worn out brush: 5/16 inch)

Wiring: Inspect all connecting wires should be replaced. Badly chipped, broken
to be sure they are secure. Insulation or oil soaked brushes should also be
should not be worn or damaged. replaced. Brushes may be wiped with a

dry clean cloth to remove loose particles
Commutator: If commutator is glazed or of dirt.

dirty, clean with a strip of No. 00 sand-
paper. Blow out all dirt and grit with C A UT I ON
compressed air .

DO NOT CLEAN THE BRUSHES IN ANY KIND
C A UT I ON

OF SOLVENT OR ALLOW THEM TO COME IN
DO NOT USE EMERY CLOTH TO CLEAN COMMUTA-

CONTACT WITH GREASE OR OIL.
TOR.

Brushes: The brushes should slide
freely in their holders and make full

1000H 773-1 9 MAR 64
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LUBRICATION AND PREVENTIVE MAINTENANCE

Brush Spring Tension: If the tension is
too great, the commutator and brushes will wear yr

excessively. Conversely, if the tension is not
' '

great enough, arcing will occur causing damage
to the commutator. To change brush spring
tension, twist the spring at the holder with
long nose pl iers.

C A UT I 0 N

DO NOT ALLOW SPRING TO SNAP DOWNON BRUSH.

Spring tension should be adjusted so that PULLON ALINE
each brush has the correct tension (see below)· R4RALLEL WrTH
Adjust the spring tension to the high limit of THE SIDES OF
the specification. This will allow the spring THE BRUSH.
to maintain adequate pressure for a longer per-

iod of time as tension will gradually decrease
due to shortening of the brush caused by normal
wear. Use a suitable spring scale to measure
the pressure of the brush on the commutator.
With a thin strip of paper placed between the
brush and commutator, pull up on the spring
scale and slightly pull on the paper. When the
pressure of the brush is reduced enough to allow
the paper to be pulled out , read the indication
on the scale.

BRUSH SPRING TENSION

Early Models (red springs):
em" New .........................

6.5-7 lbs.
Old .........................

2-2.5 lbs. Plate 6450. Checking Brush Spring Tension

Late Models (yellow springs): BRUSH SPECIFICATIONS
New .........................

35-40 oz.
Old ......................... 14 oz. min- Length of new brush is.............1-l/16 inc

Length of worn out brush is..........5/16 inch

Length of useable brush is...,........3/4 ine

REV 30 NOV 67 1000H 774-2



CURR INDUSTRIAL TRUCK DIVISION gggg
EQUIPMENT

LUBRICATION AND PREVENTIVE MAIKTENANCE
EQUIPMENT

11 1/4 NO - - - -- METAL
LOAD CAP

PED)

GREASE
FITTING

ADJUSTER (IF SO EQUIPPED)

CASTER WHEEL ADJUSTMENT: WHEEL BEARINGS:
REFER TO PAGE 500H 473 CLEAN AND REPACK EVERY

1000 OPERATING HOURS.

Plate 7529. Typical Caster Wheel Assembly

CASTER WHEEL BEARING LUBRICATION AND ADJUSTMENT Adjust bearings after lubrication.

Remove, clean and repack the bearings 1. Tighten adjuster until wheel is snug
every 1000 operating hours. Use NLG1 #1 then back off 1/8 to 1/4 turn.
(Amolith Grease EP #1 or its equivalent.)

2. Tap each side of wheel hub with a
Check grease seals for further service- mallet to position the bearing cups and free the

ability, replace if required. wheel.

1000H 803-7 REV 30 NOV 67



CURR INDUSTRIAL TRUCK DIVISION CURKR
EQUIPMENT LUBRICATION AND PREVENTIVE MAINTENANCE

EQUIPMENT

NOTE

DURING BLEEDING OPERATION, THE
JAR SHOULD BE ELEVATED TO A
POSITION HIGHER THAN THE BLEED

() SCREW MAKING SURE END OF HOSE
REMAINS SUBMERGED IN THE FLUID.

BLEEDER
SCREW

f ATTACH HOSE
CYLINDER TO BLEEDER

SCREW

Plate 7531. Service-Parking Brake

BLEEDING PROCEDURE SHOULD BE ELEVATED TO A POSITION HIGHER
THAN THE BLEEDER SCREW MAKING SURE THAT

1. Clean dirt from around fi fler cap of THE END OF THE HOSE REMAINS SUBMERGED lN
the master cylinder. Remove cap. Brake THE FLUID AT ALL TIMES.
fluid should be within 1/4 of an inch
from the top. 3. Loosen bleeder screw and slowly depress

brake pedal to the down position (hold
C A UT I ON pedal in this position) watch fluid flow

from bleeder screw and close connection
KEEP BRAKE FLUID OFF DRUM, SHOES AND LININGS. before flow stops, then release pedal.

Repeat this operation until fluid appears
2. Install a bleeder hose on the cylinder clear of air bubbles. Check master cylin-

bleeder screw and submerge the unattached der reservoir level periodically during bleed-

end of the hose in a clean transparent ing operation, fill to within 1/4 of an inch
jar containing several inches of brake fluid. of the top with S.A.E. 70R3 heavy duty
NOTE: DURING BLEEDING OPERATION, THE JAR brake fluid. Clark Part Number 1800200,

10 MAR 64 lOOOH 912-7



INDUSTRIAL TRUCK DIVISION
LUBRICATION AND PREVENTIVE MAINTENANCE

- TO ADJUST BRAKE -

1. LOOSEN BLEEDER SCREW "A" AND BLEED OUT
ALL AIR (CAUTION - KEEP BRAKE FLUID OFF
DRUM AND SHOES), REFER TO OPPOSITE PAGE
FOR BLEEDING PRODECURES. AFTER BLEEDING
CHECK ADJUSTMENTS AS OUTLINED BELOW.

2. ADJUST FOR GRADUALBRAKE APPLICATION
BY ADJUSTING GAP "X" TO 3/16" WITH
NUT "B". (NOTE - NUT "CM TO BE
SUFFICIENTLY TIGHT SO BUSHING INSIDE
OF SPRING WILL NOT PULL AWAYFROM BRAKE
ARM)

3. ADJUST BRAKE HOLDING TORQUE BY RAISING
DRIVE TIRE FROM FLOOR AND ADJUSTING
NUT "C" UNTIL TORQUE WRENCHREADS COR-
RECT RATING (TABLE "D") WITHOUT DRUM
SLIPPING. SAFELY BLOCK MACHINE. REFER
TO PAGE 100H 303.

4. ADJUST L.H. BRAKE ARM STOP "E" FOR
APPROXIMATELY 1/32 GAP.

5. ADJUST BRAKE SWITCH TO OPEN BEFORE R.H.
BRAKE SHOE TOUCHES DRUM.

- TO ADJUST FOR LINING WEAR -

6. REPEAT STEPS 1 THRU 5; WHENWEAR
BECOMESTOO GREAT FOR THIS ADJUSTMENT
MOVE SPACERS "FM TO OUTSIDE OF BRAKE
ARMS. - THEN REPEAT STEPS 1 THRU 5.

TABLE "D"

WEIGHT "T" - POUND - INCHES
MODEL LOADED 18.36-1

NST20 1,500
2,000 275

NST30 2,500
3,000 300

NST40 4,000 375

1000H 913-13 7 MAY65
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EQUIPMENT LUBRICATION AND PREVENTIVE MAINTENANCE EQUIPMENT

LEVEL --

PLUG

DRAIN PLUG

Plate 4274. Drive Unit Assembly

DRIVE UNIT DRAIN AND REFILL

1. Remove drain plug and allow drive unit to
"completely" drain.

2. Replace drain plug.

3. Clean any dirt from around level plug and
remove plug.

4. Fill with S.A.E 90 gear lubricant until
level reaches the height of the level plug. DO
NOT overfill, as the excess quantity will serve
no useful purpose. If the oil level is to high,
it will cause excess¡ve churning and attendantly
high oil temperature and possible leakage.

5. Replace level plug.

1000H \303-7 9 MAR 64
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EQUIPMENT LUBRICATION AND PREVENTIVE MAINTENANCE

EQUIPMENT

HYDRAULIC SYSTEM PRESSURE CHECKS

1. Remove the pressure check plug (if so
Ø\"jo." , equipped) from either valve and install a

't, O - 4000 P.S.I. pressure gauge. If valve

so
- is not equipped with plug, then provide

a suitable means for connecting a gauge
at the intet side of valve. A "tee" at

PRESSURE the inlet side may be used.

ADJUSTER 2. Turn key switch on and operate a
hydraulic control lever to extend, lift or
reach (depending upon which circuit and
valve is to be tested) position. When
the hydraulic .cylinder or cylinders reach

VALVE INLET the end of their travel, check gauge
reading. Pressure should be within the

() e limits listed in Specifications.

N 0 TE

DO NOT HOLD A CONTROL LEVER IN AN ACTU-

PRESSURE LINE ATED POSITION FOR ANY PROLONGED PERIOD
FROM HYDRAULIC

C) PUMP AFTER THE CYLINDER OR CYLINDERS HAVE

REACHED THE END OF THEIR (LIMIT) TRAVEL.

THIS WILL CAUSE HEATING OF THE HYDRAULIC

FLUID AND SHOULD BE AVOIDED.

If pressure is not as specified,
Plate 7333. Typical method for checking report to designated person in authority.

Hydraulic System Pressure

1000H 1507-2 11 MAR 64
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EQUIPMENT

LUBRICATION AND PREVENTIVE MAINTENANCE
EQUIPMENT

Plate 8304. Hydraulic Pump and Motor

Plate 8305. Checking System Pressure

7 MAY 65 1000H 1972-0



CURR INDUSTRIAL TRUCK DIVISION gggg
EQUIPMENT LUBRICATION AND PREVENTIVE MAINTENANCE

EQUIPMENT

HYDRAULIC SYSTEM CHECKS

- Pressure Checks -

1. Remove the pressure check plug (if so equipped)
then install a 0 - 3000 PSI pressure gauge as
shown in Plate 8305. If plugs are not provided,
then provide a suitable means for connecting a
gauge to the connections as shown. A "tee" may
be used similar to that shown in the illustration.

2. Turn key switch on and operate a hydraulic control
lever (depending upon which pump is to be tested).
When the hydraulic cylinder or cylinders reach the
end of their travel, check gauge reading. Pressure
should be within the limits listed below.

NOTE

Do not hold a control lever in an actuated
position for any prolonged period after the
cylinder or cylinders have reached the end
of their (limit) travel. This will cause
heating of the hydraulic fluid and should be
avoided.

If pressure is not as specified, report to
designated person in authority.

- Flow Checks -

3. Remove pressure gauges and install flow gauges
in their place.

4. Follow Step 2 and check for the specified
hydraulic flow listed below.

If flow is not as specified, report to designated
person in authority.

FLOW IN GPM/PUMP RPM

NST 15-20-25-30-40 300 PSI 1000 PSI 1500 PSI

TANDEM PUMP
LlFT PUMP 10 GPM/2650 RPM 7.3 GPM/2000 RPM 5.8 GPM/1650 RPM

TILT/REACH PUMP 2.3 GPM/35000 RPM 2 GPM/3000 RPM 1.5 GPM/2550 RPM

REFER TO ILLUSTRATIONS ON OPPOSITE PAGE

1000H 1573-1 REV 30 NOV 67
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EI)UlphiE jg
LIFT CARRIAGE AND UPRIGHT both Fabreeka (Stop) Pads at the same time when

ROLLER ADJUSTMENTS lowering the Inner Slide.

To maintain top performance from the upright If adjustment is required , add or renove
it may be necessary, from time to time, to adjust shims between Fabreeka (Stop) Pads located on
the rollers located on the Lift Carriage and the Outer Rail Tie Bar Assembly.
Upright Assembly. These adjustments may be
accomplished as follows: NOTE: More shims may be required on one side

than the other in order to allow the Inner Slide
to come in contact with both Fabreeka (Stop)

Before checking for proper roller clearance, Pads at the sane time when lowering the Inner
check to be sure the Inner Slide contacts with Slide.

FABREEKA (STOP) PADS

Plate 6619. inner Slide Must Contact Both Fabreeka (Stop) Pads
At The Same Time When Lowering inner Slide

1000H 1803-0 9 JUL 63
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OUTER RAIL ROLLERS

FOR ROLLER CLEAR-
ANCE THE FULL ' |
LENGTH OF THE
INNER SL(DE RAIL. -

- LIFT CARRIAGE ROLLERSLIFT
CARRIAGE : SHOULD BE CHECKED

FOR ROLLER CLEARANCE
THE FULL LENGTH OF
THE INNER SLIDE RAIL.

CHECK INNER SLIDE T INNER S OUTER RAIL ROLLERSLIDE
BOTTOM ROLLER ASSEMBLY SHOULD BE CHECKED

FOR ROLLER CLEAR-
IN THIS 10 TO 20 20"

,
NOTE ANCE THE FULL LENGTH

INCH SECTION OF i OF THE INNER SLIDE
THE OUTER RAIL. ROLLER CLEAR-

RAILANCE SHOULD •

NOT EXCEED
1/32 1NCH,

OUTER RAIL
ASSEMBLY

NOTE
NOTE

IF UPRIGHT RAILS ARE IF UPRíGHT RAILS ARE
COCKED IN POSITION COCKED IN POSITION
AS SHOWN, AND IF AS SHOWN, AND IF
CLEARANCE IS CHECKED CLEARANCE IS CHECKED
ON THfS SIDE, CLEAR- ON TH(S SfDE, CLEAR-
ANCE IS MEASURED BE. ANCE IS MEASURED BE-
TWEEN THE UPPER EDGE TWEEN THE

OF THE ROL OF THE ROLLER RIM
AND CORRESPONDING AND CORRESPONDING
RAIL. RAIL.

Plate 689 Roller Adjustments

9 JUL 63
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LUBRICATION AND PREVENTIVE MAINTENANCE

UPRIGHT ROLLER ADJUSTMENTS. 3. Move inner Slide sideways to remove all
er clearance at opposite rail.

NOTE

4. When checkin clearance on the side ihat
THE UPRIGHT OUTER RAIL ASSEMBLY IS MANUFACTURED Ery bar was installe , there must be some clear-

ance between the Outer Rail and the bottom roller
WITH A SLIGHT TAPER, THE BOTTOMBEING 1/16 INCH at the lower edge of the Roller Rim. THIS CLÜUET

ANCE SHOULD NOT EXCEED 1/32 INCH. If clearance
WlDER THAN THE TOP. EXTEND THE UPRIGHT TO THE is checked on opposite side, clearance should

be checked between Outer Rail and bottom roller
UPPER LIMIT. CHECK TO BE SURE THERE IS NO BIND. at the upper edge of Roller Rim, refer to

LOWERUPRIGHT. IF THERE IS A BIND, THE INNER
Plate 6891 and 6325.

SLIDE WILL HESITATE OR REMAIN AT THE UPPER LIMIT. NOTE

AS THE LIFT CYLINDER BEGINS TO RETRACT, THE THE.BOTTOM ROLLERS OF THE INNER SLIDE, MUST BE

INNER SLIDE WILL BREAK FREE AND THEN LOWER. THIS CHECKED FOR CLEARANCE IN A 10 TO 20 INCH SEC-

INDICATES IMPROPER ADJUSTMENT, OR THIS MAY IND¡- TION STARTING AT TOP OF OUTER RAIL ASSEMBLY,

CATE A DAMAGEDROLLER WHICH WILL NOT ROTATE. SEE Plate 6572.

RAISE AND LOWERCARRIAGE AND CHECK TO BE SURE
5. Check clearance between Outer Rail Upper

ALL ROLLERS ROTATE FREELY. Rollers and Inner Slide. ROLLER CLEARANCE

1. Because of the 1/16 inch taper in the SHOULD BE CHECKED THE FULL LENGTH OF THE INNER
Outer Rail Assembly, the rollers may bind when
upright is extended if roller adjustment is made SLIDE ASSEMBLY. Refer to Step 4 for Roller
with the upright lowered; therefore, the upright Clearance Specifications.
must be extended to the upper limit (with no
backward or forward tilt) before making any
adjustments. 6. If adjustment is required, proceed as

follows:
2. Insert pry bar between bottom end of

either right or left Inner Slide (Rail) , and
Outer Rail, refer to Plate 6891. 7. Disassemble upright.

OUTER RAIL ROLLER
SHOULD BE CHECKED FOR ROLLER

UPPEREDGE CLEALMACE THE FULL LENGTH OF
. THE INNER SLIDE.Roller Rim

PointofContoct

CHECK INNER SLIDE BOTTOM
ROLLER IN THIS 10 to 20

Rail INCH SECTION OF THE OUTER
Roller RAIL.

INNER SLIGE

INNER SLIDE
BOTTOM
RCiLER.

LOM REDGE

Roller Rim
Point of Contact NOTE

ROLLER CLEARANCE SHOULD NOT
EXCEED 142 INCH.

P a e 6325. Upri h Roller Plate 6572. Outer Rail Roi ler clearance check

000H 1807-0 9 JUL 63
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8. Remove rollers from shafts and add
or remove shims to acquire the clearance
previously stated.

NOTE

THE ROLLER SHAFTS ARE WELDED TO THE RAIL

ASSEMBLIES. TO REMOVE ROLLERS , MERELY PULL

ROLLERS FREE OF ROLLER SHAFTS.

9. Reassembly upright.

10. Follow Steps i thru 5 and recheck
clearance.

9 JUL 63 1000H 1808-0
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LUBRICATE EVERY
ROLLER SEAL 1000 OPERATING
BEARING HOURS.

INJECTHON NEEDLE

(Standard Hypodermic Type Needle)

Plate 6323. Upright Roller Plate 6328. Roller Bearing Lubrication

UPRIGHT AND CARRIAGE ROLLER LUBRICATION

The manufacturer does not recommend removing a bearing
seal for periodic lubrication.

Bearings are generally provided with four openings
(on the bearings front face, between the waffle pattern)
for lubrication with an injection Needle.

This needle is a standard hypodermic type needle and
can be purchased in drug stores, refer to Plate 6328.

A good light petroleum base oil should be used.

1000H 1815-0 REV 30 NOV 67
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NOTE:
PLUG UPPER PORT .

AUX.VALVE

LIFT VALVE TLT VALVE

TO UFT CYL

NST Hydraulic Circuit Diagram

TSHOO1-0 3 JUN 65
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CHECKOUTPROCEDURE FOR GENERAL ELECTRIC SOLID Control Wiring: (Disconnect Battery & Discharge
STATE (S.C.R.) Capacitor lc)

(Refer to the following Z pages for wiring dia- Check Control Wiring Using Ohmmeter.
grams --- 1063-Z and 1064-Z)

6. With all switches open, measure 1500 ohm
C A UT I 0 N (to infinity) between 2 (+) and 13 (-).

DO NOT USE MOTORGENERATORAS POWER SUPPLY - USE 7. Close key switch, deadman switch, and manu
ally close directional switch and measure 30 or

BATTERY ONLY. DO NOT USE HIGH VOLTAGE TESTER ON more ohms between wires 2 (+) and 13 (-).
(RXl scale). (Remove back-up light wire (if

ANY SOLID STATE COMPONENTS, AS EXCESSIVE VOLTAGE used at rev. contactor.) Repeat above check
with the direction switch to reverse.

WILL CAUSE PERMANENTDAMAGETO THESE PARTS.
Accelerator Wiring: (Battery disconn.)

Power Wiring
To check connections of accelerator switch:

The following tests are made with the battery
connector removed from the truck connector 8. Disconnect control plug from S.C.R. panel
receptacle. Visually check power wiring for and measure 5,000-6,000 ohms between wires 29
correctness, tightness; check for potential and 13 (-) as fwd. or rev. switchette operates
short circuits and clearance of terminals to when control is moved slightly.
other live parts.

9. Measure 200 ohms or less between wires 29
1. Prior to beginning of the test, the specific and 13 (-) as (1A) interlock operates when con-
gravity of the battery should be tested. THE trol has hit stop.
BATTERY SHOULD BE FULLY CHARGEDAND THE SPECIFIC
GRAVITY 1250 OR HIGHER. Performance: (Battery Connected)

C A UT I ON Manually check operation of all contactors to
insure freedom from binding or interference with

DO NOT USE A GENERATORAS A SOURCE OF POWER - wiring.

MUST USE BATTERY Make the following voltage test with the pump
contactor and the forward and reverse contactors

2. With a voltmeter set on 50 v.D.C. scale, isolated with a piece of cardboard between power
check the polarity of the battery to the battery tips prior to connecting the battery. Discon-
connector, making sure the positive (+) side of nect wire #45 at terminal strip on S.C.R. panel
the battery is connected to the positive (+) side to isolate "1A" contactor. Connect battery
of the connector. You should have no vol,tage with pedal down and key on.
reading if polarity of battery to connector is
correct. 10. With insulator in normally open power tip

gaps of contactors, electrically operate F & R.
3. With an ohmmeter (scale RXl) use red lead (+) Check the directional interlocking by holding
to the positive side of the truck battery connec- F (or R) contactor amatrue in manually.
tor; the black lead to the lFU amp fuse. Should
have no (0) resistance.

4. The black lead (scale RX1) to the negative
side of the truck battery connector; the red
lead (+) to the PS2 of the pump motor. Again no
(0) resistance.

5. With lA contactor held closed and with an
ohmmeter set on the RXl0,000 scale check from
both the positive and negative battery connection
mounted on the truck to various points of the
frame of the truck. NO READING OF LESS THAN
50,000 OHMS IS ACCEPTABLE ON NEW MACHINE FOR
PROPER RESULTS OF THIS GROUNDTEST.

TS 835-2 5 SE 7
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11. Remove insulator from F & R contactors and NOTE
close directional switch. Adjust creep speed on
Card 1 as desired. Approx. 1 RPM of drive wheel. Do not stall motor for more than 30 seconds at

a time. Allow time for motor cooling between
With drive wheel jacked up and a jumper connec- stalls. Do not operate motor at high speeds or
ting wire #29 of TP (Thermal Protector) to the n reverse motor with the wheels jacked up.
negative terminal (-) of S.C.R. panel, check
maximum speed voltage and current limit. These Operation:
adjustments have been preset at the factory and
should not require adjustments. 14. Reconnect wire #45 and check lA contactor

pick up time for approximately 1 sec. With
NOTE wheels on the ground, give truck a general oper-

ational check out , including plugging without
The above connection produces maximum S.C.R. load from various speeds. Adjust plugging dis-
speed immediately upon closing F (or R) switch- tance with trimpot on Card #1 as desired (CW to
ette, decrease distance).

Material required to check current limit: NS/NSP/NST (General Electric Solid State Con-
trol

Volt Meter with 50 v.D.C. scale. Contactor Specifications - F, R, lA, & Pump -

600 amp 50 MV shunt. 100 Amp - 24 V.D.C.
50 MV Ammeter with 600 amp Scale.

Battery, fully charged (1250 sp. gr. min.) Because of the contactor design, no adjustments
of amp hr. capacity equal to or greater are necessary. The normally open contact gap
than intended for use on machine. will be 5/16" plus or minus 1/16" and the nor-

maÌly closed gap will be 7/32 plus or minus
Connect the shunt and ammeter in the positive 1/16".
lead between the battery connector and the truck
receptacle. The force required to separate the normally

Connect the volt meter between the positive
closed tips is 4 oz. (measured at tips).

terminal and T2 on the S.C.R. panel. The force required to separate the normally
open tips is 1-3/4 pounds (measured at tips).

12. Check maximum speed voltage first by moving
the accelerator to the forward or reverse posi- The force required to seal the normally open
tion and applying the brakes until battery cur- tips is 4-1/2 pounds (measured at the armature).
rent is 60 to 70 amperes. Volt meter reading
should be 16-18 volts. If not, adjust the top
speed potentiometer on Card #1.

13. Now check current limit by moving the
accelerator to the full power position and apply-

ing the brakes until the wheels come to a stand-

still. There must be no rotation of drive wheel
for this check. The meter should read between

190 Amps Minimum - 210 Amps Maximum,

If not, adjust current limit potentiometer
on Card 1.

5 SEP 67 TS 836-1
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TO (IS AMP FUSE) 2

5TEP
6

STEP STEP
9 ST STE 7A8e 9e g, 9A STEP

- 7e +

O IC O
c45o

37 33 29 25 I 3 9 5

49 45 41 27 17

(+)
o

29A

29 -)

o o

TP

JUM PER

5 SEPT 67 1064-Z



CURR INDUSTRIAL TRUCK DIVISION gggg
EQUIPMENT DEALER CHECK-0UT SHEET NS/NSP/NST EQUIPMENT

** General Electric - Solid State Control

Truck Serial No. DATE

Power Wiring:

1. Battery voltage: (no load) SP. GR.

2. Battery polarity checked?

3. Positive lead to 1FU checked?

4. Negative lead to PS2 checked?

5. Ground tests: (+) to frame (-) to frame

Control Wiring: (Battery Disconnected)

6. Term's 2 (+) to 13 (-) (all switches open) (Res.)

7. Termis 2 (+) to 13 (-) (deadman, key, Fwd. closed) (Res.)

Rev. closed) (Res.)

Accelerator Wiring: (Battery Disconnected)

8. Term's 13 to 29 (when fwd. or rev. switch operates) (Res.)

9. Termis 13 to 29 (when "1A" switch operates) (Res.)

Performance: (Battery Connected)

10. Fwd., Rev., 1A Contactors - Contactors
and Interlocks checked?

11. Inching frequency checked? (FPM)
(or RPM)

12. Maximum speed voltage
(Cables (+) to T2 on SCR panel at 60-70 amps) (volts)

13. Current limit reading (Amps)

Operation:

14. Plugging distance (Feet)

Mechanic Hr. Meter Readinq

1065-z 5 SEP 67
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OPERATING & MAINTENANCE

INSTRUCTIONS

SCR CONTROLfor ELECTRICVEHICLES

9
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WHAT IS AN SCR?
Since the heart of the control is a r,ilicon

controlled rectifier (SCR), a general under-
standing of the characteristics of the device
will be helpful. The SCR is a semi-conductor -4

rectifier used as a latching switch; i.e., it may
assume either a conducting or nonconducting
state (On or Off)

CATHODE (PIGTAIL*)

ANODE (STUD*)

The SCR can be turned on by a momen-

tary application of control current to the
gate. To turn it off, it is necessary in addi-
tion to removing the turn-on signal from the
gate, either to remove all power from the
SCR or to apply momentary reverse voltage Figure 2 (9452)
between cathode and anode.

*Typical of SCR as used in GE control for electric Typical magnetic panel conSÍSting Of for-
vehicles. ward, reverse, bypass, and pump contactors.

PHOTOS OF CONTROL

Figure 3 (9453)

Typical accelerator switch showing speed
control potentiometer and control interlocks.

Fi gure 1 (9451)
Typical SCR static panel.

30 NOV 67 TS 838-3
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24 V. BATTERY
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POvvER
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PUMP MOTOR P1
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4 REC
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DRIVE TO T3 5 REC
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Cl RCUI T OPERATION (See Fi gure 4) ducts, capacitor 1C discharges around the circuit com-
posed of IC, 1 REC, 2 REC and 1X. This discharge

The ci rcui t is ener ized by clos- current opposes the battery current through 1 REC
so that the resultant current is zero. With reverse

ing the key switch, the deadman (foot) voltage across 1 REC (the main SCR), 1 REC is
switch, and moving the forward or turnedoff.
reverse lever. The F or R contactor This explanation has been for one complete cycle,
co i 1 i s now ene rg I zed app ly i ng power or pulse, of circuit operation. Figure 5 illustrates the
to the drive motor ci rcu i t. Pos i t i ve pulsing of current from the battery.
control power i s fed through F or R During the off time the energy stored in the motor,
interlock to wi re 24 through the lA by virtue of its inductance, will cause current to cir-
coil to wire 41 to an oscillator culate through the motor around the loop formed
located in Card 1. by 3 REC, thus providing what is called "flyback

The oscillator section will oscillate only when it current." Figure 6 shows the nature of the motor

e
oeckbothd

a
cehrpon zerng crontel thegnaFi

e
ducchti

e y
ackæcdurrenb bhao

d
beænroendt

the anode of 1 REC (wire 33). The oscillator output that the average motor current measured will be
is fed from terminal 37 to the gate of 1 REC, the greater than the average battery current. The SCR
main SCR. This is the gate signal which will switch control, m effect, converts battery current at batterv
1 REC to the conducting state. When 1 REC is con- volts into a higher motor current and a lower motor

ducting, current flow is from battery positive through '°116·

1 FU, drive motor, T2-T1, 1 REC and back to battery The time for the next cycle to start is determined
negative. The initial rising d-c current through T2-T1 by the time that the oscillator section of the card
induces a voltage from T4 to T3, drives T3 below takes to oscillate. This frequency of oscillation is
hattery negative, causes current to flow from card I controlled by the potentiometer in the accelerator.
(wire 49) to the gate of 5 REC, turning 5 REC on· Slow speed Ïs obtained by having maximum ohms
Current then flows from transformer secondary T4 in the potentiometer. As the resistance in the pot
through I REC, 1C, 5 REC and back to T3 charging decreases, the speed of the motor increases. With
1C (wire 20) negative until the transformer saturates, level operation, the SCR circuit is capable of deliver-
reducing this current flow to zero, turning off 5 REC· ing approximately 70-90"/o speed. For full-speed op-
The voltage of T3 then swings from negative to eration, the IA contactor is closed to apply full
positive, causes current to flow from Card 1 (wire 25) battery voltage to the motor. lA coil is energized by
to the gate to 2 REC, turning 2 REC on. 2 REC con- closing the lA switchette in the accelerator.

BATTERY

MOTORARMATURE

NORMALLY OPEN CONTACTOR

O- S I NGLE POLE-DOUBLE PROW CONTACTOR

NORMALLYOPEN SLOW MAKE SWITCH

NORMALLYOPEN SNAP SWITCH

NORMALLY CLOSED SNAP SWITCH HELD OPEN

0-- S I NGLE POLE-DOUBLE THROW SNAP SWI TCH

CONTACTOR OR RELAY COIL

MOTOR SERIES FIELD

RESISTOR

INTERLOCK

TS 8M-3 30 NOV 67



CMRR INDUSTRIAL TRUCK DIVISION gggg
EQUIPMENT

TR 0 UBLE SH 0 0 T I NG
EQUIPMENT

CARD 1 e IA TIMER-A time-delay pickup of lA is pro-
vided bv a circuit in Card 1. This allows thee CURRENT LIMIT-The current-limit section of truck to accelerate through the SCR range before

Card I provides protection to the motor and IA picks up even if the accelerator IA switch is
control by limiting currents during acceleration closed immediately. This time delay is adjustable
and stall. This circuit is sensitive to load current bv means of a IA TIME trimpot on Card 1. An
and overrides the oscillator under heavy loads so aàditional feature of the timer circuit is that lA
as to limit the pulse frequency (thus the average is rendered inoperative any time plugging is in
current) to a value based on the maximum ratmg process.
of I REC. Because of the flyback current through
3 REC, the motor current usually runs 2 to 3 times
this current-limit value. The CURRENT LIMIT FAULT DETECTOR--Special features such
is adjustable by means of a trimpot on Card 1. as the faul t detector i s found i n a

separate publication:

e OSCILLATOR-The oscillator section of the card
(See page TS 855 & 856)

has two adjustable modes and one fixed feature.
With the accelerator pot at maximum resistance,
the CREEP SPEED can be adjusted with a trim. lA CONTACTOR (By-pass contactor around the
pot on the card. With the accelerator pot at SCR control)-The lA contactor is used to provide
minimum resistance, the TOP SCR SPEED is top truck speed, torque, and efficiency when called
adjustable by means of a trimpot on the card. for. The lA contactor is picked up when the ac-
The fixed feature is controlled acceleration. When celerator is moved to its extreme end of travel.
the accelerator is set for maximum speed and
the directional switch is closed, the controlled
acceleration provides a gradual buildup of pulses, THERMAL PROTECTOR-A thermal protector
thus giving a smooth acceleration to top SCR (TP) is mounted on the heat sink between 1 REC
speed. This feature also provides a smooth re· and 2 REC. This is a temperature sensitive device
acceleration during a pTugging reversal of direc- which increases resistance with an increase in tem-
tion· perature. During the normal operating range, the

thermal protector has a resistance of approximately

e PLUGGING-Slowdown is accomplished when ec
ehms If the temperature of thheelh REC heat sink

reversing by providmg a small amount of retard° increases. Being in series with the accelerator potenti-
mg torque for deceleration. If the truck is movmg ometer, this increased resistance decreases the speed
and the direction lever is moved from forward to of the truck. The truck will operate at a reducedreverse, the motor field is reversed. During the speed until the temperature reaches a safe value, then1 REC off time the motor armature, driven by the full SCR power will be available.inertia of the truck, acts as a generator. This
generated current passes through 4 REC. A signal
taken from 4 REC, when plugging current is
present, is fed to Card I retarding the pulse AVERAGE
frequency and provides a soft reverse stopping

¯¯¯¯
- CURRENT

action. The distance or severity of the reversal -.

is adjustable by means of a PLUGGING trimpot
on the card.

50%-

O'

PEAK ON OFF ON OFF ON OFF
100%- -- --- ¯¯¯ CURRENT TIME

Figure Motor Current

AVERAGEog- -..- -- -..- --.^

CURRENT

ON OFF ON OFF ON OFF

TIME

Figure 5-Battery Current
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General Maintenance Instructions

The SCR control, like all electrical apparatus, does In oily or greasy areas, a mild solution of detergent
have some thermal losses. The semiconductor junc- or de-natured alcohol can be used to wash off the
tions have finite temperature limits above which control and then blow completely dry with low pres-
these devices may be damaged. For these reasons, sure air.
normal maintenance should guard against any action
uhe

as ea
eaeni ;cor ceh

ill r
cesävhe e e The heat sinks for the SCR's and diodes are spe-

dissipating ability of the control, such as restricting cially painted to help dissipate heat. Care must be
air flow. taken in not getting any foreign paint on these heat

sinks.

The following DO'S and DON'TS should be ob-
served: e Terminal boards and other exposed SCR control

parts should be kept free of dirt and paint whiche Any controls that will be used in altitudes of 5000 might change the effective resistance between points.
feet or over and in ambients of 100° F (40° C) or
over should be brought to the attention of the truck
manufacturer. e The truck should not he plugged when the truck

is jacked up and the drive wheels are in a free
o The control should not be steam cleaned. In dusty wheeling position. This can create excessive voltages
areas, use low pressure air to blow off the control. that can be harmful to the control.

Trouble-Shooting Instructions

The pulsing of the main SCR is too fast for con. the corresponding wiring diagrams for a specific
ventional instruments to measure. When the control truck, but these numbers may be different from the
is functioning properly, a low hum can be heard. numbers referenced in this publication. All wire

numbers will be preceeded with a "G" to distinguish

Malfunctions of the SCR will generally fall into
GE numbers from truck manufacturer's wires.

one of two categories. They are either no power
(Table 1) or full power (Table 2), when operating Before proceeding, visually check for loose wiring,
in the SCR control range· maladjusted linkage to accelerator switch, signs of

overheating of components, etc. Before touching elec-

These simple and easy-to.follow tables outline the trical components, disconnect the batters and dis-
various symptoms and the corrective action to be charge capacitor IC. Reconnect the battery as needed
taken. for the specific check.

The same device designations have been maintained Too I s and tes t equ i pment requ i red a re

on different controls but the wire numbers may vary. 24-vol t test battery, 25-ohm 2-watt
Refer to the elementary and wiring diagram for your res i s to r ,

3-vo i t ba t te ry----3-vo lt 1amp
specific control. The wire numbers shown on the (or BRIGHT STAR No. 1618cT circuit con-
elementary diagram will have identical numbers on t i nu i ty tes te r) , c 1 i p i eads , vo I t-ohm

meter (20,000 ohms per volt) and general
hand tools.
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Table 1
Failures Which Cause No Motor Torque With SCR Control

SYMPTOMS WHAT TO DO

lA. Contactors do not pick up. No e Check power fuses.
control voltage from positive to
negative.

Check battery for low specific gravity and connec-
tions for looseness or broken fittings.

IB. Contactors do not pick up. Con, e (For these tests, disconnect wi re 24
trol volts present from positive from faul t detector terminal 3).
to negative.

e (See NOTE 1) Connect jumper from battery posi-
tive to positive side of F or R coil. If device does not
pick up, check coil for continuity. Also jumper nega-
tive to opposite terminal to check for opens in nega-
tive connections.

(See NOTE 1) With jumper on battery
pos i t i ve move other end to wi re 6 on
F interlock or 4 on R interlock. Coils
should pick up. This proves F and R
electrical interlocks.

e (See NOTE 1) Using jumper continue to
check rema i n i ng componen ts i n c i rcu i t
such as directional switch, deadman
switch, and key switch by moving end
of jumper to positive side of each of
these devices.

IC. Contactors close. No power and e (See NOTE 1) With F or R picked up and wire 45
no SCR hum with accelerator in disconnected at SCR terminal board, check for con-
SCR range. trol volts positive at SCR terminal board (wire 41)

to negative (wire 13A). If there is zero volta at this
point, check F or R normally open interlocks and
IA coil for continuity.

6 (See NOTE 1) With F or R picked up and wire 45
disconnected at SCR terminal board, check for con-
trol volts positive at 1 REC heat sink (wire 33)
to negative twire 13A). If there is zero volts at
this point, check: FUB, F or R power tips, and
continuity of wiring from battery positive to I REC
heat sink.

NOTE I: Drive wheels should be off the floor.
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IC (Continued) e (See NOTE 1) With F or R picked up and wire 45
disconnected from SCR terminal board, measure
approximately 3 volts from (wire 29) to negative
(wire 13A) with accelerator pot near creep speed.
Volts will drop to zero as accelerator is moved to-
ward full speed. If readings are not correct, first
place a jumper wire between wires 29 and 29A which
bypasses the thermal protector. Depress the ac-
celerator and check for the above voltage. If voltage
readings are correct, replace thermal protector.

If the above tests will produce no voltage change,
place a jumper between wires 29A and 13A. This
bypasses the accelerator and the truck should now
run at top SCR speed. If top speed is obtained, check
accelerator pot per Table 4I. If motor fails to op-
erate, check card per Table 4A.

e Check 1 REC for open circuit or open gate (See
4H).

* Check card (See 4A).

1D. Contactors close, but verv little e Check 2 REC for a shorted condition in the con-
power and high-pitch SCR hum. ducting direction (See 4H).

1E. Contactors close. Very little or e (See NOTE 1) Disconnect wire 5A from 3 and 4
no power with low SCR hum, REC heat sink and wire 9 from F and R contactors.
even when accelerator is in top Reapply power and if control operates normally,
SCR position. replace card.

o (See NOTE 1) Check setting on card, creep speed
and top speed. Also if current limit is full counter-
clockwise speed will be slow.

1F. Contactors close. Very little pow. O Check 3 REC for open condition (See 4G). If 3
er with a normal SCR hum. REC is found to be open, check 1, 2, and 5 REC

for proper operation.

e Check 4 REC for short (See 4G).

NOTE 1: Drive wheels should be off the floor.
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Table 2
Failures Which Cause Full Motor Torque With SCR Control

SYMPTOMS WHAT TO DO

2A. Contactors close. Full SCR speed e Check potentiometer for proper resistance (see 4I).
immediately with audible hum.

e Check for grounds in wires 29 and 29A or shorted
accelerator pot.

2B. Contactors close. Full speed im. e Check for welded power tips on IA contactor.
mediately with no audible
hum.*

e Check timer section of card (See 4Ad).

2C. Contacts close. Full speed im- • Check for open gate circuit to 5 REC (See 4H and
mediately with no audible 4Aa).
hum.*
Capacitor not charged.

O Check 5 REC for shorted condition (see 4H). If 5
REC shorted, also check 4Ac.

e Check continuity of wiring from IC to 5 REC and
from 5 REC through T3, T4 to T1 and 1 REC wire
33.

Check capacitor IC (See 4D).

e Check 1 REC for short (See 4H).

2D. Contactors close. Full speed e Check for open 2 REC (See 4H).
immediately with no audible
hum.* * Check for open gate in 2 REC (See 4H).
Capacitor Charged.

O Check for open gate circuit to 2 REC (See 4Ab).

* If truck is equipped with a fault de-
tector and it fails to shut down the
control on the above faults, check
fault detector
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Table 3
Misoperation of Special Features

SYMPTOMS WHAT TO DO

3A. Failure of 1A contactor to op- e (See NOTE 1) With all direction switches closed,
erate. jumper negative to SCR terminal board (wire 41).

lA should pick up immediately. This checks the
lA coil.

e (See NOTE 1) Move negative jumper to SCR termi-
nal board (wire 45). lA should pick up after ap-
proximately I second delay. This checks the timer
section of Card 1.

O If the two above testa check good, then check 1A
switch in accelerator for proper operation.

3C. Severe reversal. e Check settings of plugging trimpot on Card 1
(See 6b).

O Check 4 REC (See 4G).

O Check continuity of wires 5 and 9.

e Check FUA (if used).

3D. Very soft reversal. e Check same as 3C.

NOTE 1: Drive wheels should be off the floor.
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Table 4
Checking Components

Before touching electrical components, disconnect the battery and discharge capacitor 1C.

4A CARD 1 (See Table 6 for tuneup of Card 1).

The following is a list of simple tests that can be performed with a volt-ohm meter. Remove card
from panel by loosening two screws at bottom of box, pull box straight up to disengage from
receptacle. Connection can be made to card pins with insulated clips.

a) 5 REC FIRING CIRCUIT:

VOM on RX100 scale. Connect VOM positive lead to pin 13, negative lead to pin 49, circuit
should read 1700 to 2100 ohms. Reverse leads and read infinity.

b) 2 REC FIRING CIRCUIT:

VOM on RX100 scale. Connect VOM positive lead to pin 21, negative lead to pin 25; circuit
should read 1170 to 1430 ohms. Reverse leads and read infinity.

c) TRANSFORMER FILTER:

VOM on RX100 scale. Connect VOM positive lead to pin 21, negative lead to pin 33; circuit
should read 2050 to 2750 ohms. Reverse leads and read infinity.

d) 1A TIMER:

Connect volt-ohm meter positive to 41, negative to 45, and set scale
to 50-volts d-c. Using a 24-volt test battery, connect battery posi-

tive through a 25-ohm 2-watt resistor to terminal 41. Connect battery
negative through a normally open switch to terminal 45. Close switch
and observe battery voltage on VOM, after approximately 1 second volta
age should drop to O volts indicating timer action. Do not hold power
on after timer turns on.

4C FAULT DETECTOR (See page TS 855 & 856)

4D CAPACITOR 1C

Disconnect battery and discharge capacitor. Remove Card . Measure ohms through the capacitor
using the RX10,000 scale. Meter should read zero ohms and then swing to above 100,000 ohms.
Replace capacitor if above reading is not obtained.

4E CONTACTORS F, R, lA, AND P

(See page 100H 673.)

NOTE: Control is arranged so that F and R do not normally break current.
Contactor lA drops out ahead of F or R.
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4F CONTACTOR COIL FILTER (7, 8, 9, 11 & 12 REC) (10 REC on power steering)

a) Filter. These are resistor - diode assembly (connected across all
contactor coils) and should be checked as follows: Disconnect the leads to the
filter block, Figure 7. If resistance should be approximately 100 ohms in the
conducting direction and infinity in the opposite direction.

b) Refer to G.E. #4K.

OHMMETER

1-O O-2

FILTER-RESISTOR DIODE ASSEMBLY

Figure 7.

4G RECTIFIERS

When checking diodes, disconnect battery and discharge capacitor 1C to prevent burning out the
ohmmeter. When reassembling rectifiers, refer to Table 5.

3 and 4 REC: Disconnect pigtail. 3 and 4 REC are diodes with about 7 to 12 ohms in the con-
ducting direction ( ) measured on the RXI scale, and infinite resistance in the non-
conducting direction ( ) measured on the RXl0,000 scale.

15 and 16 REC: Disconnect one lead. Check same as 3 and 4 REC above.

4H SCR'S (1 REC, 2 REC, 5 REC)

These are silicon control rectifiers. Before checking, disconnect battery and discharge capacitor
IC. Remove card and box from panel and lay aside, this opens the gate circuits to all three devices.
DTsconnectpigtail of 1 and 2 REC or lead to terminal of 5 REC.

TS 849-3 30 Nov (



CMRR INDUSTRIAL TRUCK DIVISION gggg
EQUIPMENT

TR 0 UBLE SH 0 0 T I NG
EQUIPMENT

To check an SCR, it is necessary to have a 3-volt battery and a 3-volt lamp. (A test flashlight such
as a BRIGHT STAR No. 1618CT circuit continuity tester is excellent for this test.)

Connect the plus lead to the stud (1), connect negative lead to the pigtail (3) as shown in
Figure 8.

GATE
2

STUD PIGTAIL

1 3

3-VOLT

LAMP
+

3-VOLTS

Figure 8

a) The lamp should not light. If the lamp does light, the SCR is shorted and must be replaced.

b) If check (a) was satisfactory, test the SCR for its ability to be turned on by the gate. Touch
gate (point 2) to point 1. If gate is operative, the lamp should come on and must remain on
when the gate is removed.

c) If lamp cannot be lit under step (b) the SCR is open and must be replaced.

When reassembling SCR's, refer to Table 5.

41 POTENTIOMETER IN ACCELERATION

To check operation of the potentiometer, disconnect battery, and disconnect
wire 29A from thermal protector or SCR Terminal Board. Connect VOM from wire
29A to negative (13) with scale set to RX100. With accelerator in neutral
position, the ohm reading should be 6,250 ohms. With accelerator in top speed
position reading should be 200 ohms or less. If these readings are not ob-

tained, loosen pinion gear clamp and adjust rotation of pot shaft relative to
accelerator shaft or replace. With wires disconnected as above, check for re-
sistance of I megohm or higher from pot wires to truck frame.

4J TIIERMAL PROTECTOR (TP)

Remove both connections from TP and with a VOM read approximately 50 ohms terminal to
terminal, if heat sink is at room temperature. Set VOM to highest ohm scale and check pins
to heat sink, reading should be infinity.

4K FILTER BLOCK (HF)

Connected across hour meter, horn and valve switches. To check, disconnect
all wires from filter block. With VOM on RXl0,000 scale, touch the leads to
the filter terminals to charge the filter. After a few seconds, reverse the
meter leads and touch the filter terminals. The V0M needle will deflect and
return to infinity. If this capacitor action is not observed, replace the
filter block.
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Table 5
Replacement of Semiconductors

When replacing semiconductors such as I, 2, 3, 4 and 5 REC; it is not necessary to torque these
devices to a specific value. However, the device should be screwed into the heat sink and tightened
to a snug fit.

The use of a non-conducting grease (such as GE Versilube G-350-M or equivalent) is recommended.

Locking devices must be properly adjusted to prevent semiconductor from becoming loose.

Table 6
Tuneup for New or Mistuned Card 1

Panels are factory adjusted for a particular motor and truck and should not need adjustment when
used with this motor and truck. However, touchup adjustments may be made without following procedure
because these adjustments are so designed that they do not interact when near their proper setting.

If the panels are used to control motors or trucks for which they were not factory adjusted, the set-
tings may be out of optimum adjustment to the extent that they do interact and procedure must be
followed.

Before proceeding with tuneup, the following equipment is required:

500-ampere 50-millivolt d-c shunt

50-millivolt d-c meter (d'Arsonval movement)

50-volt d-c meter (d'Arsonval movement) (250-volt scale needed for 72V)

Battery with equal or greater ampere-hour capacity than used on truck, charged to 1200 or
higher specific gravity.

Check that the ohms in accelerator potentiometer are less than 200 ohms in top SCR range (See
Table 4I).

Jack up the truck so that the drive wheels are free to rotate.

Refer to Fig. 3 for potentiometer locations.

TUNEUP PROCEDURE

a) Turn CURRENT-LIMIT adjustment fully clockwise.

b) Turn PLUGGING adjustment fully clockwise. (Steps one and two prevent any interaction when
setting the speed adjustment.)
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c) Adjust CREEP SPEED as desired.

d) To adjust TOP SCR SPEED, connect voltmeter between battery positive and T2 on the SCR panel.
Remove wire 29 from the thermal protector and connect.a jumper from wire 29 to negative (pig-
tail of 1 REC). If a brake interlock is used, short it out so that power and brakes can be applied
at the same time.

Check top SCR speed by first moving the accelerator until the F or R contactor operate. Do not
move accelerator to the point where lA pic ks up.

Apply the brakes until battery current is about the loaded level amperes
(approximately 70 amps) with motor directly across the battery. Adjust the top
speed trimpot until the voltmeter reads between the following:

BATTERY VOLTS CURRENT LIMIT AMPS MOTORVOLTS
18 200 1 10% 13-16
24 200 1 10% 17-22

200 + 10% 25-32
48 185 ± 10% 34-43
72 150 ± 10°/, 50-65

After the above setting is made, disconnect jumper, voltmeter and reconnect
wire 29 on the Thermal Protector.

e) To adjust CURRENT LIMIT, connect the shunt and millivolt meter between hattery negative and
1 REC (or between truck receptacle and battery plug). Turn the current limit and plugging trim-
pots fully counterclockwise. Remove wire 29 from the thermal protector and connect a jumper from
wire 29 to negative (pigtail of 1 REC). If a brake interlock is used, short it out so that power and
brakes can be applied at the same time. When the potentiometer is fully counterclockwise, the card
is designed so that the control is cut off (no pulsing occurs).

Depress the accelerator until F or R operate but not the lA contactor. Slowly turn the current limit
potentiometer in a clockwise direction until the current reaches a value as shown in the above
table. After setting to correct value, disconnect meter and reconnect wire 29 to the thermal
protector.

NOTE: Do not stall the motor for more than 30 seconds at a time. Allow time for motor cooling
between stalls. Do not operate motor at high speeds or plug the motor with wheels jacked
up.

f) Static Plug - turn PLUGGING control fu)]y counterclockwise. With the
truck on the ground, set static plugging for desired distance. (CW decreases
plug distance.)

After all of the potentiometers have been set, each should be sealed with a silicon rubber compound
such as RTV (bath-tub sealer). This will discourage further adjusting by unauthorized personnel.
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14

13

6

SEEN

Plate 9457. Typical SCR Static Panel

(1)------------------------BLOCKING SCR (5 REC) (9)----------------------PULSE TRANSFORMER (i

(2)---------------CURRENT-LIMITING REACTOR (1X) (10)---------------------FLY-BACK DIODE (3 RF

(3)------------------COMMUTATING CAPACITOR (1C) (II)---------------------PLUGGING DIODE (4 RL

(4)----------------------CONTROL CIRCUIT FUSES (12)---------------------CREEP-SPEED ADJUSTM

(5)------------,-------OsciLLATOR CARD (CARD 1) (13)-----------------------TOP-SPEED ADJUSTMí

(6)------------------------TURN-OFF SCR (2 REC) (14)-----------------STATIC-PLUGGING ADJUSTMU

(7)---------------------------THERMAL PROTECTOR (15)-------------------cuRRENT-LIMIT ADJUSTML

(8)----------------------------MAIN SCR (1 REC) (16)------------------------lA TIMER ADJUSTMFM

NOTE

On earlier models, adjustment is made thru this slot. Do
not remove cover or warranty will be void.
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PUMP CONTACTOR 12 REC BY-PASS CONTACTOR (lA) 300 AMP FUSE

9 REC 18 REC 15 REC 16 REC
lA INTERLOCK

Plate 9454. Typical Magnetic Panel
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FAULT DETECTO

Plate 9458. Typical Fault Detector

FAULT DETECTOR (IC4484)

The fault detector is designed to shut
down an SCR control on two types of faults as Plate 9459. Typical circuit showing
follows: Fault Detector

1) lA Contactor Power Tips Fail To Open breaker knob. The set position should
read normally closed and the trip posi-

When the truck is in 1A (top speed) the lA tion should read normally open.
switchette in the accelerator is open, giving c) Disconnect the wires from card points
the fault detector card no signal to terminal 5. 3 and 4. Measure circuit breaker coil
When the accelerator is brought back into the resistance, approximately 60 ohms.
SCR range the 1A switchette closes. If 1A
fails to open, battery negative is applied to If all tests are good and the fault de-
point 5 of the card through T2-Tl and if the tector still fails to operate, replace the care
fault does not clear with approximately 0.1
second, the circuit breaker trips, removing
power by dropping out F or R contactor. Check Out Proc edure

2) SCR Failure Which causes Full Motor Torque If there should be nuisance tripping of the
fault detector and all possible sources of the

The SCR fails to pulse; it turns on and problem have been eliminated, perform the
stays on continuously, causing essentially following checks on the card itself:
battery negative to be applied to point 5 of
the card, similar to (1) described above. If 1. Disconnect all external leads on the
such an SCR failure occurs the fault detector fault detector.
trips in 0.1 second.

2. Set ohmmeter on the RXl0,000 ohms
TESTING scale.

Jack the drive wheels up and operate the 3. Check ohmmeter for zero with the tesi
control in SCR range. Using an insulated tool, leads touching.
manually close lA contactor and the fault de-

tector should trip. If the fault detector
fails to operate, check the following:

a) Check lA switchette in accelerator for
proper operation.

b) Remove the guard from the circuit
breaker knob. Disconnect the wires
From card points 1 and 2. Connect an
ohmmeter to the circuit breaker contact
points and manually operate the circuit
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4. Perform resistance measurements on the
card as designated below in which the typical UTTON
values are shown:

(-) Negative lead
on terminal No.

(+) Positive lead 3 0 1.6 3.0 2.3
on terminal No. 4 1.1 0 3.4 1.0

5 oo oo o oo

6 o o o O

5. Manufacturing tolerances of plus or
minus 10% variation from the above values are
acceptable except the values of infinity (03)
should not be less than 200,000 ohms. 4

If the measured resistance values of the
fault detector card do not fall wi thio the above Plate 9490. Typical Fault Detector
specifications, it may be assumed the card is Reset Button
faulty and should be replaced. lek

FAULT
DETECTOR

Plate 9489. Typical Fault Detector
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