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CLARK

EQUIPMENT

INDUSTRIAL TRUCK DIVISION PIFTT?

LUBRICATION AND PREVENTIVE MAINTENANCE

PRESSURE
ADJUSTER

VALVE INLET

PRESSURE LINE

PUMP

FROM HYDRAULIC

Plate 7333. Typical method for checking
Hydraulic System Pressure

EQUIPMENT

HYDRAULIC SYSTEM PRESSURE CHECKS

1. Remove the pressure check plug (if so
equipped) from either valve and install a
0 - 4000 P.S.l1, pressure gauge. [f valve

is not equipped with plug, then provide

a suitable means for connecting a gauge
at the inlet side of valve. A ''tee' at
the inlet side may be used.

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
the end of their travel, check gauge
reading. Pressure should be within the
limits listed in Specifications.

NOTE
DO NOT HOLD A CONTROL LEVER IN AN ACTU-
ATED 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.

I1f pressure is not as specified,
report to designated person in authority.

1000H 1507-2 11 MAR 64












INDUSTRIAL TRUCK DIVISION [IETT?

EQUIPMENT

CLARK

EQUIPMENT

PLEASE NOTE

INSTRUCTIONS ON USE OF MANUATL

This Operator's Manual is published as a service refer-
ence guide and includes Specifications, Operating Instructions,
Lubrication and Preventive Maintenance 1Instructions, and Trouble
Shooting Guide.

The TABLE OF CONTENTS for this manual is printed on
green paper and 1s placed at the front for easy reference.
A separate INDEX (also printed on dgreen paper) is placed in
front of the Lubrication and Preventive Maintenance Section.

Lubrication and Preventive Maintenance Instructions are
listed under the TIME INTERVALS that they should be performed.

The TIME INTERVAL is part of the page number and code number.

Example: 8H 002-0; 8H is the TIME INTERVAL (8 operating hours),

002 is the PAGE NUMBER, and -0 is a CODE NUMBER that you as

a__customer should disregard. The dash number or code number is

for the benefit of the publisher only.

The INDEX is set up under the TIME INTERVALS that the
Lubrication and Preventive Maintenance should be performed.

Example: (8 Hours) Time Page
Interval & Number
(H=Hours) (000-~)

Hydraulic Sump Tank, 1level check... 8H 503

Brake Pedal Free Travel, check..... 8H 373

The above states to check the sump tank fluid level
every 8 operating hours and refer to page 503 for fluid
recommendations etc. Also, to check brake pedal free travel
at this interval and turn to page 373 for instructions.

Turn to the eight (8) hour section (8H) and then to
the page 1listed — 503 or 373 etc. The instructions covered
therein will pertain only to’ the checks or adjustments that
should be performed at this TIME INTERVAL.

I1f, for instance, the Brake Pedal Free Travel is incorrect,
you would then refer to the INDEX for "Brake Pedal Free Travel,
adjust” which would be 1listed in the TIME INTERVALS following the
8 hour section.

Example: (100 Hours) Time Page
Interval & Number
(H=Hours) (000-)

Brake Pedal Free Travel, adjust.... 100H 302

Turn to the one hundred hour section (100H) and then to

A00Ol-4 27 JAN 64



TTT] INDUSTRIAL TRUCK DIVISION FIETT?

EQUIPMENT
EQUIPMENT (continued) 0
INSTRUCTTIONS ON USsSE O F MANUAL

page 302. Complete instructions as to the importance of pedal
free travel, the method to check and adjust for correct free
travel with illustrations are included therein.

NOTE
YOU WILL NOTE THAT AT THE BEGINNING OF EVERY SECTION A LUBRICA-
TION AND PREVENTIVE MAINTENANCE ILLUSTRATION IS SHOWN GIVING THE

LOCATION OF THE COMPONENTS TO BE SERVICED.

It is impossible to cover all types of machine operations
in one manual. Operating conditions should determine the lubrica-
tion and maintenance intervals. Common sense and a close observ-
ance can best determine the frequency with which you should
service your machine.

The care you give your machine will greatly determine the
satisfaction and service 1life that you will obtain from it. A
difinite maintenance program should be set up and followed.
Haphazard maintenance will only lead to faulty performance and
short 1life.

27 JAN 64 A0QR -0
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Time

CLARK

EQUIPMENT

Interval
(H=HOURS)

H
H

8H

100H

867-L

DESCRIPTION

Instructions on use of manual
Instructions on use of manual
Table of contents
Table of contents
11 lustration of truck(s)
Specifications
Specifications

1]

LUBRICATION

Page
Number
(000-)

o7
072

000
273
375
473
L4
475
476
4377
479
503

000
185
186
187
188
302
303
306
307
Lo3

473
503
673
772

thru 881-L

A073-1

INDUSTRIAL TRUCK DIVISION [IETT

TABLE

AND

OF CONTENTS EQUIPMENT
PAGE DESCRIPTION
co70 Overall controls
co71 Battery connector
Power key switch, controls
co73 Battery charge indicator,
Hour meter
C173 Brake and Parking brake
€303 To pick-up a load
To move a load
To deposit a load
Safety and Operating
Suggestions
PREVENTI VE MAINTENANCE
DESCRIPTION
INDEX
INDEX PAPER COLOR == GREEN

8 HOUR (Every 8 operating hours, or every shift)

Battery charge indicator, hour meter
Brake (deadman) switch check
Battery, service checks and
Battery, service checks and
Battery, service checks and
Battery, service checks and
Battery, service checks and maintenance
Battery, service checks and maintenance
Battery, removal and installation procedure(s)
Hydraulic sump tank level check

maintenance
maintenance
maintenance
maintenance

100 HOUR (Every 100 operating hours)

100 Hour PM illustration

Drive control adjustment

Drive control adjustment

Drive control adjustment

Drive control adjustment

Brake, check and adjust

Brake, check and adjust

Brake, check and adjust

Brake, check and adjust

Lift cylinder operation check
Tilt cylinder operation check
Reach cylinder operation check
Lift chain(s), check and adjust
Lubricate truck

Hydraulic control valve and lines, inspect
Lift carriage (Pantograph), inspect

Lift and tilt switches, check

Hydraulic sump (breather) filter, check
Contactors, Inspect
Lubrication chart
Lubrication chart
Lubrication -continued=
Lubrication recommendations
Lubrication specifications
Lubrication chart(s) key

PAPER COLOR == BLUE
"

REV JAN 72



CLARK

EQUIPMENT

Time Page
Interval Number
(H=HOURS)  (000~)

500H 000
173

174
473

10004 000
673
674
773
774
912
913
1507
1573
1940

17.7500
1000H ———
1000H il

TSHOO1

IN = fold=-out

INDUSTRIAL TRUCK DIVISION R[]

DESCRIPTION

500 HOUR (Every 500 Operating hours)

500 HOUR PM illustration

Sump tank, drain, flush and refill

Sump tank filter, change

Sump tank breather, check/replace
"

Caster adjustment

1000 HOUR (Every 1000 operating hours)

1000 HOUR PM illustration

Drive motor, Inspect

Drive motor brush spring tension, check
Pump motor, inspect

Pump motor brush spring tension, check
Brake, bleeding procedure

Brake, bleeding procedure

Hydraulic system flow and pressure check
Hydraulic system flow and pressure check
Wheels

TROUBLE SHOOTING GUIDE
Solid state control
Upright = "g'" MODELS
UPRIGHT = "C" MODELS
Hydraulic circuit diagram

Wiring diagram

A074-7 REV JAN 72
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PAPER COLOR == GREEN
PAPER COLOR == PINK

PAPER COLOR == YELLOW



CLARK

EQUIPMENT

POWER SUPPLY

Type battery ....covvviinnineienn., .Lead Acid

Voltage «..vivriiiiiin i iiiiiiinnnnnnns 24

Ampere Hour Capacity .................. 500

Battery Weight ............. ..., 1260 1bs.
CONTACTORS

Replacement: when approximately 1/16" wear

is reached.

N.0. contact gap will be 5/16'" + 1/32¢
N.C. contact gap will be 1/4*' + 1/32"

Battery Compartment Size
32 3/bWx 12 1/8L x 31 1/2H

................

..........

Optional Sizes: 37 x 12 1/8 x 31 1/2
32 3/4 x 16 5/8 x 31 1/2
37 x 16 5/8 x 31 1/2

TIRES (in inches)

Front Load OPT IONAL
(Polyurethane) (Polyurethane)
(Tandem) 4 Dia. x 2 5/8; (Tandem), 5 x 2 2/8
Front Load OPTIONAL
(Rubber)
(Single), 10x 5§
Rear Steer-Drive Rubber

(Single), 10 1/2 x 6 x 5

Caster Polyurethane
(Dual) 6 x 2
DIMENSIONS
Without forks .....c.vvvvivnnnnnnn. 66 3/8"
Width
Height with upright lowered (128' MFH
Standard Upright) ................ 83

Basic aisle for right angle stacking....
71" + 6" operating clearance

Free 1ift (in inches)

Standard upright............. 17 1/4
Hilo upright «...ccvvenn..... L6 3/4
Triple stage........covvvuunnnnns 13

INDUSTRIAL TRUCK DIVISION [IFTT?

SPECIFICATIONS

BO73-5

EQUIPMENT

Overall height with 128 MFH Std. upr.
164 1/4 inches

........................

.........................

inches
15.6%
HYDRAULIC SYSTEM
Suction Filter (cleanable)..100 Mesh Screen
Return line filter (replaceable)..10 micron
Sump tank breather (replaceable).. 5 micron

Sump tank capacity ............ 6.5 gallons
HYDRAULIC VALVE
Pressure relief valve setting...1750 P.S. 1,

BRAKE SYSTEM

Type .... Spring applied, Hydraulic release
Service-Parking Brake Effectiveness........
.................... Refer to page 100H 912

SPEEDS AND GRADES

Forward M.P.H
Loaded ...............c.i.ul.. 4.9
Empty ... 5.5
Reverse
Loaded ..........coivunninnn., 4,9
Empty ...cieniiiiiiiii i, 5.5
Gradeability
With Rated Load................ 10%
Empty ..ot 10%
Lifting Speed
Loaded ............c.e........ 33 FPM
Emtpy ...t 50 FPM
Lowering Speed
Loaded ..............l... 60 FPM
1 80 FPM

REV 30 NOv 67



CLARK INDUSTRIAL TRUCK DIVISION CLARK

EQUIPMENT UIPMENT
Q : SPECIFICATIONS EQ

BATTERY CONNECTOR....cecevovecsccocsnsassnss SB-2

HYDRAULIC PUMPS...ovvvvusnns See page 1000H 1573

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

REV 30 Nov 67 BO74-2






INDUSTRIAL TRUCK DIVISION [ITTT?

EQUIPMENT

CIARK

EQUIPMENT

SPECIFICATIONS

Dwevsionac | CLARKLIFT” NST 15

S PECIFICATIONS 1,500 pounds capacity, 24 inch load center

FOR BASIC RIGHT ANGLE STACKING

CAPACITY CHART AISLE. ADD LOAD LENGTH

18 21 24 27 30

2000 LBS.
0,
1500 LBS .‘/“.
NN wo (IR
i 2=
1000 LBS “.'J ]
“n’ J-II
{ 500 LS TURNING RADIUS |
0 185. I I 154~
! | OVERALL
CAPACITY RATING BASED ON MINIMUM BATTERY WEIGHT r HEIGHT
OF 1220 POUNDS WITH UPRIGHT IN VERTICAL POSITION. 1 -!-i u;sw
wjse
UPRIGHT DIMENSION TABLE i Ii' |
0. AN, ANSED [
L] oAML|  fREE UFT it 45~ L8R ! i }
U K T80. Ll he— - - ————
s mtof PR sto] m | 1sv [somo | gy T T
v 10° —-;!—1:1 ,—
q
64— —| 50| 18| —]— | 12y | — I -:|
0l—|—1] 5 [ 18] —|— [ 18% | — ; L)
16| —|—1 56 | 18] — || 124 | = - |
82— —| %918 —|— | 130% |— AN '
et i A N e el R e e 0
100( 100 1144 | 68 [ 18 | 48°*|12% | 148 | 192 v \ MAX, FORK
*1061 106 [ 153 ) 71 | 18| 51°¢| 125 154% | 201 " ) HEIGHT
nz| 12162 ( 74 |18 [ 54+ )12 | 1gosp | 210 89% e 10ADED
181 LB 171 | 77 | 18 1 57o+(12% | 16550 |39
124 124 (180 | 80 | 18 | 60|12 | 1723 | 328
“130] 130 183 | 83 18 | 63°¢| 12% 178% | 237
— T 717 1‘\ —3
/T n
INTERMEDIATE HEIGHTS AVAILABLE IN INCREMENTS OF 3~ R OVERALL
MFH. FOR FORK HEIGHTS ABOVE 154" MFH CONTACT FAC. 12% "~ HEIGHT
TORY FOR CAPACITY. o LOWERED
* INDICATES PREFERRED STANDARD SIZES. 18%°
** SUBTRACT 28" FOR LOAD BACK REST, I Y
[==]
k- 1% "
-]
e S
',;,\\'}“\'v ] 194~
;
i PR o Fgﬂ‘
PN . HEIGHT
On all CLARK literature, dimensional and nu” ¥ 4 \ I
performance specifications are checked for l j/_/ AN
accuracy by the engineering department, 6" x 2* DUAL gaN 9% r .
. URETHANE CASTER o107 e 77 2 8%
NOTE : Clark products and specifications are o o ot —— 318 % PH -
subject toimprovementsandchanges 104" x 6" x5 .
without notice. ORIVE WHEEL LIPS 30

J¢ WITH 12% " BATTERY COMPARTMENT
ADD 41~ FOR 16 %~ BATTERY COMPARTMENT

30 NOV 67 REV BO76-2






CIARK

EQUIPMENT

) imensionat

S reciFicarions

CAPACITY CHART
~ 18 21 23 27 o0
2500 LBS.
2000 LBS
™
N
| 1500 LBS
1000 18s.
\—/

CAPACITY RATING BASED ON MINIMUM BATTERY WEIGHT
OF 1220 POUNDS WITH UPRIGHT IN VERTICAL POSITION,

UPRIGHT DIMENSION TABLE

SPECI

o o] meon oo

U M T$0-

ST | W0 g st & S0 |STOM0 | ¢
—_—f——] 5 | 18| — |— "nay | —

% — 53 18| — |— | 118% |—
16— |—]9% |18 —|— }128% |—
g2|— |— |59 | 18] — |— | 130% |—
gsl— |— |62 | 18| —|— | 136% |—
94| 94 |135| 65 | 18 | 45°° 12:; | 1423 | 183
100 [ 100 | 142 | 68 |18 | 48|12}, | 1487, |192
~106 | 106 [153 | 71 | 18 |51°" |12 | 158 {201
12 |112 [162 | 74 | 18 | 54**[12:: | 160% [210
118|118 | 171 | 77 | 18 [ S7°* [12'; | 166% |219
124 (124 1180 | 80 |18 |60°* f12¢; | 1725, |228
<130 | 130 (189 | 83 |18 |e3** [12%; | 178% |237

FICATIONS

FOR BASIC RIGHT ANGLE STACKING

AISLE, ADD LOAD LENGTH
5214

INDUSTRIAL TRUCK DIVISION [IPTT?

EQUIPMENT

CLARKLIFT" NST 20

2,000 pounds capacity, 24 inch load center

INTERMEDIATE HEIGHTS AVAILABLE [N INCREMENTS OF 3~
MFH. FOR FORK HEIGHTS ABOVE 154" MFH CONTACT FAC
TORY FOR CAPACITY.

* INDICATES PREFERRED STANDARD SIZES.
** SUBTRACT 28" FOR LOAD BACK REST.

?
It 4,,\; .
RECCA S
ASE
“ienpes®
On all CLARK literature, dimensional and

performance specifications are checked for
accuracy by the engineering departmens.

NOTE : Clark products and specifications are

subject toimprovementsandchanges
without notice.

30 Nov 67

][]
o oL
351/18”
u I ——d /
SR
£ 7
4 —L
I’
1
“%"
TURNING RADIUS |
|I
|
| OVERALL
| | HEIGHT
H RAISED
r—lL—. W/
| i
| ll”
Il
Lt
I AN e
\ 4
) k
Ve
-\ o
T
- oE (:: |
SR 1S
%"
e (3
%
__ﬁ —/
]
l 108"
MAX. FORK
HEGHT
LOADED
s AT n
OVERALL
HEEBHT
° LOWERED
19%~
Q FORK
BAR
e HEIGHT
i
6 x 2" DUAL " 9% T
URETHANE CASTER ' . ,\— 10" x 7* x 8%"
Ao 343/16" % 71316
0% 28" x §" o
DRIVE WHEEL e 1 30

K WITH 124" BATTERY COMPARTMENT
ADD 41~ FOR 16% " BATTERY COMPARTMENT

8078-2







INDUSTRIAL TRUCK DIVISION [ITIT?

EQUIPMENT

CLARK

EQUIPMENT

SPECIFICATIONS

Dwensionar | GLARKLIFT® NST 25

SPECIFICA TIONS 2,500 pounds capacity, 24 inch load center

FOR BASIC RIGHT ANGLE STACKING
AISLE, ADD LOAD LENGTH

CAPACITY CHART s,

18 a 2 27

30
3000 LBS.

]."‘J__j

351167

2500 LBS.

L

: e
o | E—
| “n"
TURNING RADIUS |
1500 LBS. I :
(I - |
il oviRAL
CAPACITY RATING BASED ON MINIMUM BATTERY WEIGHT r l HEIGHT
OF 1220 POUNDS WITH UPRIGHT IN VERTICAL POSITION. ! '[LT' RAISED
wan
R '
UPRIGHT DIMENSION TABLE 1 ||| |
0.A.H. RRISED o Wl
(7] oAKL FREE WFT WiTH 48" LBR BN
50 [T ™ N I
ST [Wt0 g s m 0 [STON0 | g - 9 : ’Ij
o J
N
a|— | — |50 [18| —|— | U2% | — \, .
ol 1= || =|—|ues [ Dl
76 |— |— |56 |18 | —[— | 128% | — el 3|
2|l —|—|% (18 — | 130% | — oo |
sgl—|— 62|18 — 1% [— e
94| 94 |135] 65 | 18 [ 45°* |12's | 142% | 183 L 106"
100 {100 (134 | €3 | 18 | 48°* 121, | 148% [ 192 - s, FOIK
<106 | 106 [153 | 71 | 18 | s1*[12:2 | 154% | 201 @ .
12 112 162 | 74 | 18 | S4°*{12'; | 160% 210 R KEIGHT
us |18 |11 | 72 | 18 | 5700|125 { 166% | 219 | geu- M LOATED
124 [124 [180 | 80 | 18 | s0°* 125 | 172% | 228
330|130 | 189 | 83 | 18 | 63**12:; | 178% | 237 T ﬂ'\ e
1|
%" n”
INTERMEDIATE HEIGHTS AVAILABLE IN INCREMENTS OF 3” T'”‘ ~1 °"""‘
MFH. FOR FORK KEIGHTS ABOVE 154~ MFH CONTACI FAC- ot KEIGH
TORY FOR CAPACITY. ws | 1% LOWERED
* INDICATES PREFERRED STANDARD SIZES. 2%
*+ SUBTRACT 28~ FOR LOAD BACK REST. s
) - 1%
P : -3
Q\\‘\[“ LR —’_
:, LAY B
AWM § 5 -
“igne R rg:;
On all CLARK literature, dimensional and ng" v | e 1y KEIGHT
performance specifications are checked for l - — 1 l

accuracy by the engineering depariment.

W

61 2" DUAL W u
— 0707 1 6%”
NOTE: Clark products and specifications are UEETHARE usm—/ o HINe e o 71 %
bject toimprov andchang WA k6 2 1™
without notice. DRIVE WHEEL N S 0

* WITH 12'4” BATIERY (OMPARTMENT
ADD 412" FOR 16% “ BATTERY COMPARTMENT

30 NOV 67 REV 8080-1






INDUSTRIAL TRUCK DIVISION [P}

EQUIPMENT

CIARK

EQUIPMENT

SPECIFICATIONS

CLARKLIFT® NST 30

3,000 pounds capacity, 24 inch load center

D) imensionar

S reciricarions

FOR BASIC RIGHT ANGLE STACKING

CAPACITY CHART AISLE, ADD LOAD LENGTH
w2 oA w1, s94
4000 L8S. —
f 1} f . j
J
3500 1LOS.
S ] . 10° MIN.
W 387 NAX.
il —0
3000 LBS. & , s
N ——
N e J’l
2500 185, TURNING RADIUS ||
2000 (8 l |
_—-—"—-— »
g ovERALL
CAPACITY RATING BASED ON MINIMUM BATTERY WEIGHT _[
OF 1220 POUNDS WITH UPRIGHT IN VERTICAL POSITION. ] h KEIGHT
] RAISED
UPRIGHT DIMENSION TABLE | ||‘l } wjur
0.A.N. RAISED |
i oAML| e urt iTH 43" L8R ( }” [
sy K0 150 FEA oo s o o =
STO [ K140 . TSY [STO-KI-LO h
th Sm|m L] \f'“l!—* -
]
i |
50 —_— e n2n | oo
53 };i: = s |— 4 bt
56 |1 — == | 12e% [ t HB
59 f | — [ | 130n | L ¥
82 [17% ke, | Z — o
gl ey e e e :
71 |1 sievf a3 [ ey [ 200 | eew Sl I t ron
74 17| 54-=113 | 160% | Z10 2 -
i g | | i pd
83 [17%| g3++| 13 | 178% | 237 ‘
R =y 1\ —
]
A )
ny* n
INTERMEDIATE HEIGHTS AVAILABLE IN INCREMENTS OF 3" . OVERALL
MFH. FOR FORK HEIGHTS ABOVE 154" MFH CONTACT FAC- 12%° ] WEIGHT
TORY FOR CAPACITY. ot L
* INDICATES PREFERRED STANDARD SIZES. “ e OWERED
** SUBTRACT 28" FOR LOAD BACK REST. sam”
—]
L nn—
? ol
Q\\\,\w 5 . _I_
T . .
;\/ N [o) lr%‘éx
s - BAR
. ] . - IGHT
On all CLARK litcrature, dimensional and nx” 7 V - KE ru
performance specifications are checked for l o 4 O ——
accuracy by the engineering department. ey
o R e 2T o e L
NOTE: Clark products and specifications are URETHANE CASTER / %% o
subject toimprovementsandchanges 0% 18" & 8" % l—
without notice. DRIVE WHEEL 0% A { 30°

REV 30 NOV 67

& WITH 12'4" DATTERY CORPARTMENT
ADD 412" FOR 16%;” BATTERY COMPARTMENT
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CIARK

EQUIPMENT

INDUSTRIAL TRUCK DIVISION [VTI?

EQUIPMENT

SPECIFICATIONS

CLARKLIFT" NST 40

4,000 pounds capacity, 24 inch load center

[ imensionat
S reciFicarions

FOR BASIC RIGHT ANGLE STACKING
CAPACITY CHART AISLE, ADD LOAD LENGTH
18 21 24 27 30 %
4000 LBS.
N
\ o)
3500 LBS. w
107 MIN.
= 36 "NAX.
3000 LBS. % 4 ]
VZ i 1
i 'Y ﬂ
2500 LGS, TURNIKG RABIUS |
I 2000 LBS.
CAPACITY RATING BASED DN MINIMUM BATTERY WEIGHT 154~
OF 1220 POUNDS WITH UPRIGHT IN VERTICAL POSITION. (:tvt?s‘#
UPRIGHT DIMENSION TABLE ot
0.AH. RAISED
d FREE LIFT WITH 45" LBR . e
TSy | oA -0 - —_——
. FiL
sm | waof L s | L [ 150 s | P
——]| 59 j1u| — | —] 2% | —
2= 8 == | =
Bl== 3 {;s_ oy }ggﬁ -
53 | 79n| T38| 5 |17} as (07 1zy | 183
100 | 100[ 138} 88 [173c}aB== | 13 | 148 192
~106 | 106| 153| 71 {173} 51°* | 13 m& 201 06"
12 | 12| 182 73 J1mg)sae | 13 | 160 210
ns | 18] 171] 77 |7k 5o | 13 | 166% | 219 ] goxe MAL. FOXK
124 | 124] 180 B0 |173¢} G0+ | 13 | 172% | 228 HEIGHT
«130 | 130 189 83 {173 63| 13 | 178% | 237 — ‘\ LOADED
— o711
J
nw’ a»
INTERMEDIATE HEIGHTS AVAILABLE IN INCREMENTS OF 3~ .
MFH. FOR FORK HEIGHTS ABOVE 154” MFH CONTACT FAC. [T 12% " OVERALL
TORY FOR CAPACITY. o REIGHT
* INDICATES PREFERRED STANDARD SIZES. - 1%
++ SUBTRACT 28~ FOR LOAD BACK REST. v e lowerto
=
L owe—]|
O
194~
On all CLARK literature, dimensional and n%* “ N 17
performance specificatlons are checked for ] b}" | l
accuracy by the engineering department. - _/ . preey = \\l i .
NOTE: Clark products and specifications are URETHAKE CASTER . . 107 8% x 6%
subject toimprovementsandchanges 105° x & i./ %~ S0%7 % 8" -
without notice.
DRIVE WHEEL e 30°

¥ WITH 12%° BATTERY COMPARTAENT
ADD 4%~ FOR 16%~ BATTERY COMPARTMENT

REV 30 NOV 67 BO8L4~1



TTT] INDUSTRIAL TRUCK DIVISION PIETT:

EQUIPMENT | MPORTANT EQUIPMENT

SUBJECT: CAUTIONS CONNECTED WITH
THE OPERATION AND MAINTENANCE OF

SOLID STATE CONTROLLED TRUCKS.

CAUTION
WELDING ON SCR TRUCKS:

1. MAKE SURE TRUCK HAS NO GROUNDS.
2. DISCONNECT BATTERY.

3. PROTECT ELECTRICAL WIRING AND
COMPONENTS FROM WELD SPLATTER WITH
A SHIELD.

IF THE ABOVE 1S NOT FOLLOWED.....
DAMAGE CAN RESULT TO WIRING AND
ELECTRICAL COMPONENTS ON A SOLID

STATE CONTROLLED TRUCK,

CAUT ! ON
DO NOT STEAM CLEAN A SOLID STATE
CONTROLLED TRUCK AS EXCESSIVE MOIS-
TURE WILL INTERFERE WITH PROPER
OPERATION OF THE SOLID STATE COMPON-

ENTS.

CAUTI!ION

BATTERY POLARITY MUST BE CORRECT OR

ELECTRICAL SYSTEM WILL BE DAMAGED.

CAUT 1 ON
DO NOT USE A MOTOR GENERATOR UNIT
SUCH AS READY POWER TO MOVE AND/OR
CHECK THIS MACHINE AS SERIOUS DAM-

AGE MAY OCCUR.

1122-2 NOV 70 REV


















CLARK

EQUIPMENT

To Move A Load.

The forks should be adjusted sidewise on the
fork bars to obtain firm support and maximum
balance of the load. Raise or lower the forks
to the proper level and engage the load by
driving forward. Tilt the upright backward
sufficiently to adequately cradie the load, and
raise load sufficiently to clear obstructions,
Back away from stack.

The operator should have clear vision ahead
when moving in a forward direction. When this
is not possible, the operator should drive in
reverse and turn in his seat to obtain clear
vision backward.

When the load is to be deposited, enter the

area squarely, especially when placing one load
on top of another, in order that all piles will
be square and secure. Place load directly over
desired area and siowly lower into position.
Disengage forks from the load by using necessary
1ift-tilt and then back away.

Loads will vary in size, shape, method of
packaging, stacking procedures, etc. The best
way to handle a load will depend on these factors.
If in doubt, consult with your supervisor.
IMPORTANT
EVERY 8 OPERATING HOURS (OR EVERY SHIFT) ELEVATE
UPRIGHT TO THE UPPER LIMIT. THIS WILL PROVIDE
LUBRICATION TO THE TOP PORTION OF THE LIFT
CYLINDER. CHECK FOR NORMAL SEQUENCE OF OPERATION.

OPERATING SAFETY RULES AND PRACTICES,

1. Operators of powered industrial trucks should
be physically qualified. An examination should
be made on an annual basis and include such
things as field of vision, hearing, depth per-
ception and reaction timing.

2. Only trained and authorized operators should
be permitted to operate a powered industrial
truck. Methods should be devised to train
operators in the safe operation of powered
industrial trucks. It is recommended that badges
or other visual indication of the operator's
authorization should be displayed at all times
during work period.

GENERAL ,
1. Safeguard the pedestrians at all times. Do

not drive a truck up to anyone standing in front
of a bench or other fixed object.

€303-7
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2. Do not allow anyone to stand or pass under
the elevated portion of any truck, whether
loaded or empty.

3. Unauthorized personnel should not be
permitted to ride on powered industrial trucks.
A safe place to ride should be provided where
riding of trucks is authorized.

L, Do not put arms or legs between the uprights
of the mast or outside the running lines of the
truck.

5. When leaving a powered industrial truck
unattended, load engaging means should be fully
lowered, controls should be neutralized, power
shut off, brakes set, key or connector plug
removed. Block wheels if truck is parked on

an incline.

6. Maintain a safe distance from the edge of
ramps or platforms and do not, while on any
elevated dock or platform, push freight cars.
Do not use trucks for opening or closing
freight doors.

7. Have brakes set and wheel blocks in place
to prevent movement of trucks, trailers, or
railroad cars while loading or unloading.
Fixed jacks may be necessary to support a
semi-trailer during loading or unloading when
the trailer is not coupled to a tractor. Check
the flooring of trucks, trailers, and raflroad
cars for breaks and weakness before driving
onto them.

8. Be sure of sufficient headroom under over-
head installations, lights, pipes, sprinkler
system, etc.

9, Use an Overhead Guard and Load Backrest
Extension unless conditions prevent their use.

XXX XXXXXXXXXXXXXXXXXXXX
WARNING
AN OVERHEAD GUARD IS INTENDED TO OFFER
PROTECTION FROM THE IMPACT OF SMALL
PACKAGES, BOXES, BAGGED MATERIAL, ETC.,
REPRESENTATIVE OF THE JOB APPLICATION,
BUT NOT TO WITHSTAND THE IMPACT OF A

FALLING CAPACITY LOAD.

XX X X X X X X X XX XXX XXX
X X X X X X X X X XXXXXXX

XXX XXXXXXXXXXXXXXXXXXX

10. Use only approved industrial trucks in
hazardous locations.
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11. Elevate personnel only on an approved
safety platform firmly secured to the lifting
carriage and/or forks.

12. Report all accidents involving personnel,
building structures, and equipment.

13. Fire aisles, access to stairways, and fire
equipment should be kept clear.

TRAVEL ING,

1. Observe all traffic regulations including
authorized plant speed limits. Under normal
traffic conditions, keep to the right. Maintain
a safe distance, approximately three truck
lengths from the truck ahead, and keep the truck
under control at all times. Use of truck on
public roads should conform to local traffic
regulations.

2. Yield the right of way to ambulances, fire
trucks, or other vehicles in emergency situations.

3. Do not pass another truck traveling in the
same direction at intersections, blind spots,
or at other dangerous locations.

L, Slow down and sound horn at cross aisles and
other locations where vision is obstructed, If
the load being carried obstructs forward view
travel with the load trailing.

5. Cross railroad tracks diagonally wherever
possible. Do not park closer than 8 feet from
center of railroad tracks.

6. Look in the direction of, and keep a clear
view of the path of travel.

7. Ascend or descend grades slowly,

When ascending or descending grades in excess of
10%, loaded trucks should be driven with the
load upgrade.

Unloaded trucks should be operated on all grades
with the load engaging means downgrade.

On all grades the load and load engaging means
should be tilted back if applicable, and raised
only as far as necessary to clear the road surface.

8. Under all trave! conditions the truck should
be operated at a speed that will permit it to be
brought to a stop in a safe manner.

9. Travel with load engaging means or load low
and, where possible, tilted back. Do not elevate
the load except during stacking.

10. Make starts, stops, turns or direction

reversals in a smooth manner so as not to shift
load and/or overturn the truck.

C304-5
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11, Stunt driving and horseplay should not
be permitted.

12, Slow down for wet and slippery floors.,

13, Before driving over a dockboard or bridge=
plate, be sure that it is properly secured,
Drive carefully and slowly across the dockboard
or bridgeplate and never exceed its rated
capacity.

14, Do not run vehicles onto any elevator
unless specifically authorized to do so.
Approach elevators slowly, and then enter
squarely after the elevator car is properly
leveled. Once on the elevator, neutralize the
controls, shut off power, and set brakes. It
is advisable that all personnel leave the
elevator before a truck is allowed to enter or
leave.

15. Avoid running over loose objects on the
roadway surface.

LOAD ING,

1. Handle only stable or safely arranged loads.
When handling off-center loads which cannot
be centered, operate with caution.

2. Handle only loads within the rated capacity
of the truck.

3. Adjust for long or high (including multiple
tiered) loads which may affect capacity.

L. When attachments are used, particular care
should be taken in securing, manipulating,
positioning, and transporting the load.
Operate trucks equipped with attachments as
partially loaded trucks when not handling a
load,

5. Place load engaging means under the load as
far as possible and carefully tilt the mast
backward to stabilize the load. Caution should
be used in tilting backward with high or
segmented loads.

6. Use extreme care when tilting load forward
or backward particularly when high tiering.

Do not tilt forward with load engaging means
elevated except to pick up a load. Do not

tilt an elevated load forward except when the
load is in a deposit position over a rack or
stack. When stacking or tiering use only enough
backward tilt to stabilize the load.

OPERATOR CARE OF THE TRUCK.

1. Give special consideration to the proper
functioning of tires, horn, lights, battery,
controller, 1ift system (including load engag-
ing means, chains, cable, and limit switches),
brakes and steering mechanism. [f at any time
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OPERATOR CARE OF THE TRUCK (CONT.).

a powered industrial truck is found to be in
need of repair, defective, or in any way unsafe,
the matter should be reported immediately to
the designated authority, and the truck should
be taken out of service until it has been
restored to safe operating condition,

2. Do not make repairs or adjustments unless
specifically authorized to do so.

3. Do not use open flames for checking elec=
trolyte level in storage batteries.

NOTE

The preceding is repreduced from:

DIVISION

American Natienal Standard ... Safety Standard
for Pewered Industrial Trucks. B56.1 = 1969

C305-1 REV JAN 72
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PREVENTIVE MAINTENANCE:

1. Arrange for systematic inspection and lubri-
cation. See that the truck is properly lubricated
and in good repair at all times. Refer to
pertinent lubrication chart for lubrication
instructions.

2. Avoid overloading the truck, as a safety
measure against possible injury to the driver
and fellow workmen. Overloading also shortens
the life of the truck and increases maintenance.
Refer to Name (Serial No.) Plate.

3. Take proper care of the battery. Check
height of electrolyte solution daily. Never
allow the water level to be below the top of the
plates. When replacing evaporation, fill cells
to proper level only -= overfilling causes loss
of acid and reduces capacity. Use only water
approved for battery use. Keep top of battery
clean and dry at all times. A light coating of
vaseline or a light cup grease on the battery
terminals will help prevent corrosion. |If
terminals become corroded, wash off corrosion
with a soda and water solution and rise thoroughly.
See that the battery is properly charged after
each day or shift.

L, WMiring should be checked periodically to . o
make certain all connections are tight and intact.

5. The hydraulic system should be checked
periodically for worn hoses, lcose fillings
and/or leaks, and security of mountings.

6. A periodic check of the brake system should
be made for lining wear. Proper brake adjustment
should be maintained at all times.

7. Charging equipment should be carefully
maintained. Maintenance, operation, and

service of charging equipment should be carried
out in accordance with the battery manufacturers
instructions.

C511=0 JAN 69
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CHANGING AND CHARGING_STORAGE BATTERIES:

NOTE

The two types of batteries in common use are (1)
lead and (2) nickel=iron. They contain corro-
sive chemical solutions, either acid or alkali,
and therefore present a chemical hazard. On
charge, they give off hydrogen and oxygen which,
when mixed with air in certain concentrations,
may be explosive. They are of relatively small
bulk and great weight making handl ing a special
consideration.

1. Battery charging installations should be
located in areas designated for that purpose.
Facilities should be provided for flushing and
neutralizing spilled electrolyte, for fire
protection, for protecting charging apparatus
from damage by trucks, and for adequate ven=
tilation for dispersal of fumes from gassing
batteries.

2. When racks are used for support of batter=-
ies, they should be made of materials not
conducive to spark generation or be coated or
covered to achieve this objective.

Handl ing Batteries:

1. A conveyor, overhead hoist, or equivalent
material handling equipment should be provided
for handling batteries.

2, Chain hoists should be equipped with load=
chain containers. When hand hoist is used,
uncovered batteries should be covered with a
sheet of plywood or other non-conducting
material to prevent the hand chain from short-
ing on cell connectors or terminals. A proper-
ly insulated spreader bar should be used with
any overhead hoist.

3. Reinstalled batteries should be properly
positioned and secured in the truck.

L, A carboy tilter or shiphon should be
provided for handling electrolyte. Always
pour acid into water; not water into acid.
Personnel maintaining batteries should wear
protective clothing such as face shield, long
sleeves and gauntlet gloves.

5. Electrical installations should conform to
the National Electrical Code (NEPA No. 70; USA
Standard C1-1965) and any local ordinances.

6. Trained and authorized personnel should
change or charge batteries.

7. Trucks should be properly positioned and
brake applied before attempting to change or
charge batteries.

8. When charging batteries, the vent caps

€531-0
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should be kept in place to avoid electrolyte
spray. Care should be taken to assure that
vent caps are functioning. The battery (or
compartment) cover (s) should be open to
dissipate heat.

9. Smoking should be prohibited in the charg-
ing area.

10. Precautions should be taken to prevent
open flames, sparks, or electric arcs in
battery charging areas.

11, Tools and other metallic objects should be
kept away from the top of uncovered batteries.

JAN 69
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LUBRICATION AND PREVENTIVE MAINTENANCE

8 HOURS

LIFT CYLINDER
OPERATION CHECK

BATTERY

CHECK ] {:

HYDRAULIC SUMP TANK
LEVEL CHECK

INSTRUMENT CHECK
(MACHINES SO EQUIPPED)

~———
Pl = HORN CHECK
EQ%
%] | CABLES, TERMINALS,
RECEPTACLE -- INSPECT

TILT CYLINDER

/////’ OPERATION CHECK

2 gl s S e S gu—" Sty S\ g e Jum—] jd
N

BRAKE OPERATION
CHECK

BRAKE SWITCH
CHECK

Plate 8269. Lubrication & Preventive Maintenance |llustration

7 MAY 65 84 000-10
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BATTERIES - LEAD-ACID

The lead-acid battery has a lead
peroxide positive plate, a sponge lead
negative .plate, and the electrolyte is a
solution of sulphuric acid.

The battery does not store electricity.
When the battery is connected to an
electrical circuit, a chemical reaction
starts inside the battery. This chemical
action produces lead sulphate on both the
positive and negative plates, and the
chemical actions produces the electric cur-
rent through the electrical circuit. This
action continues only as long as the cir-
cuit is complete from negative pole to
the positive pole. As the battery plates
become coated with lead sulphate the volt-
age output of the battery decreases. When
both the positive and negative plates have
become thoroughly coated with lead sulphate,
both plates act alike (or Jlike similar
metals). This causes the current to stop
flowing.

When the point is reached where the
battery 1is discharged, the battery must be
charged. Charging is accomplished by con-
necting the battery to a direct current
source in such a manner that the electri-
city flows through the battery in the
opposite direction of the normal battery
current,

BATTERY LIFE

Economical and efficient operation of
the electric fork 1lift truck depends, to
a great extent, upon the efficiency and
life of the battery.

During the operation of the fork lift
truck, many things occur which, if not
corrected or prevented, can greatly reduce
the life of the battery.

The operator should be acquainted with
the Jlimits, capacities and capabilities of
his truck. He should know the correct
point of power to use to move all loads
up to the rated capacity of the truck.

Batteries are rated in ampere hours
over a set period of time, and should be
of a proper size for the particular work
intended. Extending the work means over-
discharging the battery. This will greatly
shorten its life. Overcharging the battery
by using too high a rate of charge, will
cause it to gas vigorously after it has
reached its fully charged state and will
also shorten its life.

8H 473-0
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If service requirements demand only
partial discharge of the battery, it is
unnecessary to recharge following each par-
tial discharge. When the hydrometer reading
indicates the battery is 75% discharged,
(approximately 1130 specific gravity)
arrangements should be made to recharge.

Controlling the ''charge'' and ''discharge"
of the battery is a very important contri=-
buting factor in determining battery Iife.

The discharge of a battery can be
controlled in several ways.

Batteries are rated according to the
job for which they are being used. A
fully charged battery is capable of doing
a certain amount of work or lasting a
certain length of time in a specific ser-
vice. With information of this type, a
schedule or duty cycle can be worked out
and the batteries can be changed or ser-
viced with very few failures.

Experienced operators can tell from
the action of the truck, when the battery
is reaching the point where it should be
charged or changed. Prompt action in see-
ing that the battery is serviced at this
time can result in longer battery life.

Several '"meters' or "indicators' are
available for use on battery powered
trucks. These indicators show the operator
the state of charge of the battery, how
much useful power is left in the battery,
or just simply warns the operator when
the battery should be charged.

MA INTENANCE

Keep the !'tops'' of the battery clean
and dry at all times. Normally wiping the
top of the battery with a damp cloth s
sufficient. If the battery is removed from
the truck, it can be hosed off with clean
water. If electrolyte is spilled, it will
not dry off. Neutralize the acid with a
solution of ordinary 'bicarbonate of soda"
and rinse thoroughly with clean water.

A light coating of vasoline or a
light cup grease on the terminals will
help prevent corrosion. If the terminals
have become corroded, wash off the corros-
ion with a soda solution and rinse
thoroughly.

The vent plugs should be in place at
all times when using, cleaning, and charg-
ing the battery. They should be cleaned
weekly by immersing in a bucket of clean
water for one half hour. Check the vent
holes in the vent plugs and clean out.

13 JAN 64
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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 RECEIPT 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 1lugs 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 inside of the

A red label, included with the bat- lugs before connecting. |f 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 bharm 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 puller"
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 1lug loose from the cell pole.
of the solution, or if the inside of
packing case, etc., sShows yellowish stains. CHARG I NG
The loss must be replaced; preferably with
Refill Alkaline Storage Battery Solution, Direct current must be wused 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: Cell type is stamped on fier, or other suitable form of current
the cover of each cell, rectifier.
"A'Y Type Cells - 172" An alkaline battery may be charged at
g Type Cells - I either a constant current rate throughout
"p' Type Cells =~ 1 174" 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 bheight, 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 sclution. tery to the charging circuit, always con-
nect the positive terminal to 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.
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CAUTIONS

NEVER put lead battery acid into an
alkaline battery or use utensils that have
been wused with acid; you may ruin the
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. Solution spilled on the person
should be immediately washed away with
plenty of water.

DO NOT wuse the electric filler, or
fill cells while a battery is on charge.

USE ONLY pure distilled water for
watering the battery.

WEAR GOGGLES when cleaning or changing
solution.

8H 477-0
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CABLES, TERMINALS AND BATTERY RECEPTACLE.
Check cables, terminals and receptacle for

condition and security of mounting. Correct
as  necessary.

13 JAN 64
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COVER

RETAINER ]

ROLLER

W~

i

i

I

I
[

L

RETAINER

Plate 7520. Battery Installation

BATTERY

The battery is mounted on three (3)
rollers and may be removed from either
side of the machine. Lifting slots are
provided in the battery casing for ease
in handling.

NOTE
THE BATTERY MAY BE SERVICED |IN THE VEHICLE
BY REMOVING THE BATTERY BOX COVER.

BATTERY INSTALLATION

Remove battery box cover and one bat-
tery retainer. Place battery carrier in
center slots of battery. Use chain hoist
to lift battery into position and slide
battery into compartment as far as hooks
will allow (see above).

8H 479-0

CAUTION

BE SURE BATTERY IS RESTING SECURELY ON
TWO ROLLERS SO THAT IT WILL NOT TIP OR
FALL WHEN CARRIER 1S REMOVED,

Remove carrier from battery and slide
battery into position, as shown above,
then install battery retainer and cover.

WARNING

DO NOT ALLOW CHAIN HOIST, OR BATTERY
CARRIER OR ANY METAL OBJECT TO COME |IN
CONTACT WITH CELL CONNECTORS, TERMINAL
POSTS ETC., THUS CAUSING A DIRECT SHORT
RESULTING IN BATTERY DAMAGE, AND POSSIBLE
PERSONAL INJURY.

11 MAR 64
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100 _HOURS
LUBRICATE MACHINE

I}”] I —

Z
2o

VISUALLY INSPECT LIFT CHAINS. |
LUBRICATE & ADJUST, CAUTION: _Fﬁ

=0

WHEN OPERATING IN ABRASIVE
ATMOSPHERE DO NOT LUBRICATE
LIFT CHAINS,

3} LIFT CYLINDER

@ / INSPECT
H—11 1
-

MASTER CONTROL
SWITCH BOX -- INSPECT
AND ADJUST AS NEEDED

i

HYDRAULIC PUMP

CONTROL SWITCHES
=== INSPECT =---
CONTACTORS

HYDRAULIC VALVE INSPECT

& HOSES [INSPECT

TILT CYLINDER

///////’ INSPECT

DRIVE UNIT
LEVEL CHECK

BRAKE SYSTEM BRAKE CYLINDER
CHECK LEVEL CHECK

Plate 8270. Lubrication & Preventive Maintenance Illustration
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MIN. 1/764"

r———-CLEARANCE (L)

ACTUATING ARM

TANG (K) FOR
ADJUSTING
OPERATING POSITION

PIVOT
BUSHING

HOLE FOR
ROLLER ARM
PIVOT

SWITCH(
ACTUATOR G)—-.___-~‘ )
BOTTOM OF /A

CENTER OF
ROLLER (H)

RETURN SPRING

OPERATING
PLUNGER

TANG (J) FOR
ADJUSTING
PRETRAVEL

HOLES FOR ASSEMBLING SWITCH

APPROX. 1/64' CLEARANCE (L)
BY ADJUSTING SWITCH POSITION
—4

=

|

APPROX, 1/64'' ABOVE CENTER LINE
OF ROLLER TO PREVENT DAMAGE TO
THE SWITCH.

FREE
POSITION
(NEUTRAL)

&

ABOUT 1/16' TRAVEL

LQS

Y

POINT OF
ACTUATION

(MOVING CONTROL HANDLE

IN "'FORWARD'* DIRECTION)

U/
g -ABOUT 1/8" TRAVEL
Sl

CONTROL HANDLE IN
Y'FORWARD'*  POSITION

Plate 7487.

6. Bottom of
should be on
(HY. The actuator
roller at the
slightly above center
actuator must
below center
result,

center line of

center

not contact swi
line or damage

If wvertical
necessary, bend TANG
switch arm & roller or vice
7. Switch
contacts

(H).

should
and then

actuate ' as
depresses s

should contact
line of
line (as

adjustment of
(J) downward to

the Switch Actuator (G)

Switch Roller
switch
roller or
shown above),
tch roller
to switch may

roller is
lower
versa.

Actuator (G)
witch Roller

100H 175-0

Directional

Switch Adjustment

If adjustment of actuating point of

switch is necessary, bend TANG (K), on
the switch arm, downward just enough so
that switch will actuate approximately

1/16
by actuator

inch before

(6).

roller is fully depressed
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CAUTION

THE SCREWS HOLDING THE MAGNETIC CONTROL ASSEM-

BLY (ITEM 38) SHOULD NEVER BE LOOSENED, AS

THIS RENDERS |T TOTALLY INEFFECTIVE.

Typical Accelerating Control Assembly

Plate 7499.

REV 30 NOV 67
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ADJUSTMENT OF TRAVEL CONTROL

In either direction, truck should
always move on level floor, loaded or
empty, at 1 M.P.H. or faster.

Perform following visual checks:

Approx. no load
speed M.,P.H.

Ist 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 sized battery in the % .2 second delay — adjust RED screw
truck, but with battery at a low state of (upper screw)
charge, adjusi 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 L4th SPEEDS:

Test for this by driving truck in

each direction in 3rd or U4th speed and .6 seconds delay = adjust BLACK screw
rapidly reversing direction. When properly (lower right screw)
adjusted, truck should always slow down
in st speed position and then proceed in *To start up on a grade, it is required
the opposite direction with the controls that the time 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 should be
If truck PLUGS or REVERSES DIRECTION adequate for 10% grade. Shorter delay time
at any speed position other than Ist, 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 (IN 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.

6 MAR 64 100H 178-0
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Ports are arranged with controlling adjust-
ments to control the timing between Ist

and 2nd, 2nd and 3rd, and 3rd and A4th.
These are found in order starting at

right rear of switch and proceeding coun-
terclockwise (as viewed in the wvertical
position shown on the preceding page. The
RED adjusting screw controls the timing
before reéaching 2nd speed. This is set to
provide sufficient time for the directional
contactor to close, and establish its
holding circuit before the switch reaches
2nd speed., It is recommended that this
screw be left as shipped from the factory.
The WHITE adjusting screw is for the time
between 2nd and 3rd speeds, and the BLACK
adjusting screw is for the timing between
3rd and L4th speeds. Speeds are factory set
and should be adequate for average appli-
cations without further adjusting.

MAINTENANCE (Refer to the preceding page)

The. cam operated control switch
(item 5) may be replaced when necessary
simply by removing connectors (items 6 & 7)
and the mounting screws (items 48). DO NOT
CHANGE THE SETTING OF THE ADJUSTING SCREWS
(1ITEM 9). If it becomes necessary to
replace the roller arm and vyoke assembly
(item 10) only then should an adjustment
be made at screw (item 9). This setting
should be .056 inches measured from the
top of the adjusting screw to the mount-
ing surfaces of the control switch with
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 '"0ilite" 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,

100H 179-0

INDUSTRIAL TRUCK DIVISION [ITTT?

LUBRICATION AND PREVENTIVE MA|INTENANCE

EQUIPMENT

If an increase in timing between
speeds occurs, it may be an indication
that dash pot and piston require cleaning
(item 30). Remove dash pot and 3 colored
adjusting screws from dash pot. (NOTE THAT
SCREWS ARE OF DIFFERENT LENGTHS AND MUST
BE REASSEMBLED IN THEIR RESPECTIVE HOLES.)
Wash dash pot thoroughly in a Stoddard
type cleaning solvent and blow out adjust-
ing screw holes with air hose. Wipe pis-
ton (item 25), piston ring (item 26),
adjusting screws (items 32, 33 & 34) with
solvent dampened cloth. Reassemble and
adjust screws to give desired timed
acceleration (refer to adjustment para-
graph) .

REFER TO
TROUBLE SHOOTI NG

GUIDE

IF Ist AND 2nd SPEEDS SEEM
VERY LOW, CHECK CONNECTION
TO MAIN RESISTORS FOR AGREE-

MENT WITH THE WIRING DIAGRAM.

6 MAR 64
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EQUIPMENT

CONTROL HANDLE IN
NEUTRAL POSITION
TO CONTROL HANDLE
—_~
- _—
e 70 :
(8 \4\ OPERATED BY CONTROL HANDLE —
— ] MUST HOLD PLUNGER IN THE '"QFF"
/'
) (NEUTRAL) POSITION WITH BRAKE
\ PEDAL ''DOWN' AND CONTROL HANDLE
SWITCH BOX PLUNGER AT "NEUTRAL".
FULLY "IN
MUST HOLD PLUNGER IN THE ''OFF"
Y, (NEUTRAL) POSITION WITH BRAKE
prd PEDAL "UP'* AND CONTROL HANDLE
~
1" (1
- IN ANY 'DRIVE" POSITION.
PLUNGER 7/8 INCH TRAVEL FROM NEUTRAL TO U4th SPEED POSITION
“OUT' OR FULLY EXTENDED (AS MEASURED FROM FACE OF SWITCH BOX TO END OF PLUNGER)
M
1/32 to 1/16 inch CLEARANCE
a— ___\.__—____—-—'
— =
-\ //
_,\:'ﬁd: —
—
- LOCATION WITH CONTROL HANDLE AT
™~ FULL "'FORWARD" OR "'REVERSE' POSI-
TIONS.
PLUNGER "LOOSE' DEADMAN ARM (A) (WITH
"OUT" OR FULLY EXTENDED A
} BRAKE PEDAL FULL '‘DOWN', HOLD
_— FORWARD FOR OBSERVATION OF
~ , CLEARANCE,
/
CONTROL HANDLE
MOVE TO FULL F_ORWARD POSITION
Plate 7501. Drive Control Adjustment
9 MAR 6k
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CONTROLLER
A J\ CONTROL
g HANDLE
3 Reverse  HANDL (
H

\\\\\“FORWARD

1A
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HANDLE
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1” ‘ G
OGN
N1
E
OOO \
%06 -
ma‘*"_z:, ’/fg
_fkfr /:?* R
//’/ ‘,~-' - \‘SXSS |
N il !
’—B\l!_ q - \,"l' J
19 AN
| \ -‘__\/‘1;*}}_\"(;;-" ’/
| NN2/8 7
! 1—.,.,,‘ o)
| = ~.;;- N
&% b <
AL h’-‘, INTER-LOCK
1 B i
) | it SWITCH
] E .: :, = |
w o4 }p P I
T I l '
\t ! “ﬁ:‘:ﬁ‘;—.u] q
= RETURN D 2////,//;;“3:0’;__, . 2k
= SPRINGS ;aigi P ¥
T e, G 1 1/4 (+1/8 -0
LTS
T ﬁﬁﬁﬁ""] PRE-LOAD
S B A 4 o 4
RSl L
' . | CONTROLLER
A = SR
: i1 f c
' L}
=R
kg
s ]
]
i

Plate 9447. Typical Upper Drive Controls
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TORQUE WRENCH
/Z_-/\

"T" = CALCULATED TORQUES BASED ON MIN.
LEQUIREMENTS OF HOLDING TRUCK ON 157 GRADE

TABLE ''p"
WE | GHT UT = POUND/INCHES

MODEL LOADED 18.36-1 22-1
NST 15 6300 235 200
NST 20 7300 275 230
NST 25 8200 320 265
NST 30 8300 350 290
NST 40 10500 Loo 325

Plate 8278. Service-Parking Brake Assembly

REV 30 NOv 67 100H 306-1
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SERVICE — PARKING BRAKE

Braking is accomplished with the use
of a brake drum directly connected to the
drive motor shaft. Two brake shoes with

bonded linings are connected to two brake
shoe arms. The spring supplies the braking
force applied on the brake shoe linings

to the brake drum — hence the brake is
a spring applied unit which is always set
until the driver steps on the brake pedal.
Stepping on brake pedal actuates a brake
cylinder thru linkage which pushes the
brake shoe arms or brake linings away from

the brake drum thus releasing brake.

- T0 _ADJUST BRAKE =

l. Loosen Bleeder Screw (A) and bleed out
all air (CAUTION =~ KEEP BRAKE FLUID OFF
DRUM AND SHOES). Refer to page 1000H 912
for brake bleeding procedure.

2. Adjust for gradual brake application by
adjusting Gap (X) to 3/16" with Nut (B).
(NOTE: -~ NUT (C) TO BE SUFFICIENTLY TIGHT
SO BUSHING INSIDE OF SPRING WILL NOT PULL
AWAY FROM BRAKE ARM.)

3. Adjust brake holding torque by raising
drive tire from floor and adjusting Nut (C)

until torque wrench reads correct rating,
refer to Table (D), without drum slipping.

XXX XXXXXXXXXXXXXXXXXXX
WARNING
AFTER RAISING MACHINE AND BEFORE MAKING
ANY ADJUSTMENTS, ADJUSTMENT CHECKS OR BE-

FORE PERFORMING ANY MAINTENANCE, PLACE

X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X  ADEQUATE BLOCKING (SUFFICIENT TO SUPPORT X
X X
X  THE MACHINE) UNDER THE FRAME TO PREVENT X
X X
X  ACCIDENTAL LOWERING OR FALLING OF THE X
X X
X  VEHICLE, THUS PREVENTING PERSONAL IN- X
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
R.H. brake shoe touches drum.

100H 307-0
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As driver releases brake pedal from
the down position, switch should contact
brake arm and actuate just before the
brake shoe (located on the switch side)
contacts the brake drum.

Adjustment is made at the switch
mounting bracket. Switch bracket is provided
with elongated holes. Loosen nuts and
move switch as necessary to obtain correct
adjustment. Then tighten nuts securely,

- TO _ADJUST FOR LINING WEAR -

6. Repeat Steps | thru 5; when wear
becomes too great for this adjustment,
move Spacers (F) to outside of brake
arms — then repeat Steps 1 thru 5.

BRAKE LINING REPLACEMENT

l. Remove spring adjusting nut, washer
and spring, freeing brake arm from cylin-
der.

2. Remove retainer nuts freeing brake arm
from cylinder.

3. Remove shoulder bolts allowing brake arms
to be removed from brake assembly.

4. Remove roll pins from brake shoes and
arms. The roll pins may be tapped free
with a suitable punch and mallet.

5. When replacing lining assemblies, purch-
ase brake shoe part number 302658 which
will contain the bonded brake lining.

CAUTI1ION
IT WILL BE NECESSARY TO ADJUST THE BRAKE
AFTER LINING REPLACEMENT.
If the roll pins are not useable
after removal, be sure to replace the

old pins with new. Pin part number 654619.

After installing components, adjust the
brake and check the switch adjustment.

REV 10 NOV 67
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NOTE

WIPE ALL GREASE FITTINGS
FREE OF DIRT BEFORE
LUBRICATING TRUCK,

STEER SHAFT
LUBRICATE EVERY
100 OPERATING
HOURS,

HYDRAULIC SUMP TANKS
(DRAIN AND REFILL EVERY
500 OPERATING HOURS)

-
HYDRAULIC FLUID FILTER
(CHANGE EVERY 500
OPERATING HOURS)

UPRIGHT PIVOT PINS,
ROLLER AND VERTICAL
THRUST ROLLER (SEE
PLATE 7538. LUBRI-
CATE EVERY 100 OPER-
ATING HOURS,

LAY

= X

=
‘\ 7
N
DRIVE UNIT (DRAIN & REFILL ">
EVERY 1000 OPERATING HOURS, DEXRON)
tYPE A"

SEE PAGE 1000H 1303)

W %
sttty

2l

LIFT CHAINS
LUBRICATE EVERY 100
OPERATING HOURS.
CAUTION: WHEN OPER-
ATING IN AN ABRASIVE
ATMOSPHERE, DO NOT
LUBRICATE LIFT CHAINS.)

SUMP_TANK (BREATHER) FILTERS
(CHECK EVERY 500 OPERATING
HOURS, SEE PAGE 500H 173.)

DRIVE CONTROL HANDLE
(LUBRICATE EVERY 100
OPERATING HOURS, SEE
PLATE 7537.)

SWITCH BOX
ACTUATING LINKAGE
(LUBRICATE EVERY 100

OPERATING HOURS.)
\

S,

i

BRAKE ROD L INKAGE
(LUBRICATE EVERY 100
OPERATING HOURS.
SEE PLATES 7538 &
7540. CARBON PILE
ONLY,)

STEER CHAINS
(LUBRICATE EVERY 100
OPERATING HOURS,)

CASTER WHEELS
(LUBRICATE EVERY 100
OPERATING HOURS, SEE
PLATE 7538. REPACK
WHEEL BEARINGS EVERY
1000 OPERATING HOURS,
REFER TO PAGE 1000H

803)

7

BRAKE MASTER CYL|NDER
CHECK FLUID LEVEL EVERY
100 OPERATING HOURS.

REV JAN 72

Plate 9494,

100H 772-3

Typical Lubrication Chart
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GREASE AR IXT
15 FITTING
|
————— |
]
| |
1 1/ NO L
/ LOAD by ! .
GREASE a
FITTING | ) -
(IF SO N NN\
EQUI PPED) A i
/ ’
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 LUBRICATION

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

FILTER CLEANING

Clean every 100 operating hours by immer-
sing in solvent and blowing out with air, Blow
air in nut end (against direction of arrow).

NOTE

a2z
ot

rrl

Filter to be of 100 mesh screen.

Plate 9446, Typical Hydraulic Fluid Filter

30 Nov 67 ] 100H 776-1
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WORK SAFELY
DRIVE SAFELY
BE CAREFUL

ALWAYS
GIVE MACHINE SERIAL NUMBER
WHEN ORDERING PARTS

AAAAA
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500 HOURS

NUTS, BOLTS & CAPSCREWS.
CHECK SECURITY OF MOUNT-
ING — TIGHTEN AS REQUIRED.

HYDRAULIC SUMP_TANK
DRAIN AND REFILL

HYDRAULIC SUMP TANK FILTER
INSTALL NEW ELEMENT

\

(REFER TO PAGE 500H 175)

STEERING LINKAGE
CHECK =— ADJUST

HYDRAULIC SUMP
STRAINER————

REPLACE WITH
NEW

J

CASTER
ADJUSTMENT

Plate 8272, Lubrication & Preventive Maintenance |1lustration

7 MAY 65 500H 000-10
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1/t (+1/81) (-0) NOTE: SPACER NOT USED
[ [ "/ T °= 2
IL'I 1 - 'I-_l
GREASE (LT ILR
FITTING
——-I '-—-vtw MAX. —
!
1
| |
11 1/ NO ! |
LOAD I ——
GREASE |
FITTING _H
(1F so
EQUI PPED) |
y
GREASE
FITTING
ADJUSTER (1F SO EQUIPPED)
CASTER WHEEL ADJUSTMENT: WHEEL BEARINGS:
REFER TO PAGE 500H 473 CLEAN AND REPACK EVERY

1000 OPERATING HOURS,

NARROW AISLE TRUCKS = NST MODELS

Plate 11498, Caster Adjustment = NST
CASTER ADJUSTMENT CHECK - and = ADJUSTMENT PROCEDURES

1. Loosen hug lock nut, ITEM 13, to within 1/4' from end of
bolt, as shown above,

2. Loosen jam nut, ITEM 16, and back stop bolt, ITEM 15, about
1/,
3. Drive the NST (caster wheel) onto a 1/W' flat metal plate lying on a

level floor.

L, Screw in stop bolt, ITEM 15, finger tight until it bottoms
out on "L bracket (stop), ITEM ik,

S. Tighten jam nut, ITEM 16, securely. This completes the adjustment.

500H 473-1 MAR 72
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1000 _HOURS

,I"'I O —
- )

I” R
UPRIGHT ADJUST-

-

4
MENT CHECK T §
=3

EY 4

1

HYDRAULIC SYSTEM
PRESSURE CHECKS

PUMP DRIVE MOTOR
INSPECT

\/

CASTER WHEEL

= BEARI NGS

g \%\l’ CLEAN & REPACK
\\‘» 5

DRIVE MOTOR DRIVE UNIT
INSPECT

DRAIN & REFILL

Plate 8273. Lubrication & Preventive Maintenance |llustration

7 MAY 65 1000H 000-9
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EQUIPMENT

/4

)
‘5 ~4__ ]r‘l LI/ :
re

1 1/4 NO
LOAD

ey

GREASE
FITTING
(IF SO

EQUIPPED)

GREASE
FITTING

CASTER WHEEL ADJUSTMENT:
REFER TO PAGE 500H 473

P

GREASE
/ FITTING
(IF SO EQUIPPED)

WHEEL BEARINGS:
CLEAN AND REPACK EVERY
1000 OPERATING HOURS,

Y72 I R

(ki
AN

N\ 4

el

ADJUSTER

Plate 7529.
CASTER WHEEL BEARING LUBRICATION AND ADJUSTMENT
Remove, clean and repack the bearings
every 1000 operating hours. Use NLGI #1
(Amolith Grease EP #1 or its equivalent.)

Check grease seals for further service-
ability, replace if required.

1000H 803-7

Typical Caster Wheel Assembly

Adjust bearings after lubrication.

1. Tighten adjuster until wheel is snug
then back off 1/8 to 1/4 turn.

2, Tap each side of wheel hub with a
mallet to position the bearing cups and free the
wheel.

REV 30 NOV 67
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NOTE

DURING BLEEDING OPERATION, THE
JAR SHOULD BE ELEVATED TO A

POSITION HIGHER THAN THE BLEED
O Q SCREW MAKING SURE END OF HOSE
REMAINS SUBMERGED 1IN THE FLUID,

BLEEDER
SCREW

— _-@-—
H A o |rt
/ 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 filler cap of THE END OF THE HOSE REMAINS SUBMERGED IN
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
CAUTION 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 c¢lean 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. J0R3 heavy duty
NOTE: DURING BLEEDING OPERATION, THE JAR brake fluid. Clark Part Number 1800200.

10 MAR 64 1000H 912-7
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- 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 GRADUAL BRAKE APPLICATION
BY ADJUSTING GAP "X'"' TO 3/16' WITH
NUT "'B't, (NOTE - NUT *"C'* TO BE
SUFFICIENTLY TIGHT SO BUSHING INSIDE
OF ?PRING WILL NOT PULL AWAY FROM BRAKE
ARM

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

L. 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; WHEN WEAR
BECOMES TOO GREAT FOR THIS ADJUSTMENT
MOVE SPACERS "'F"' 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
NSTLO 4,000 375

1000H 913-13 7 MAY g5
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HYDRAULIC SYSTEM CHECKS

- Pressure Checks -

1. Remove the pressure check plug (if so equipped)
then install a 0 - 3000 PS| 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 Psl 1000 PS| 1500 PS|

TANDEM PUMP
LIFT 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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/ ~@-
FILTER / -

TO LIFT CYL.
STD. UPRIGHT

[N—AUX.VALVE

NOTE:
PLUG UPPER PORT —1 R _—
ll.l

TIiLT VALVE

UFT vawve —]

TO LIFT CYL.

L

NST Hydraulic Circuit Diagram

TSHOO1-0
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NS=NSP-NST/SG

GE C-185

SUBJECT: PROPER SCR CHECK OUT PROCEDURE FOR GE C 185 SYSTEM; NS-NSP and
NST. IMPORTANT: Machines must be thoroughly checked before being put into service.

The attached CHECK OUT SHEET must be filled out and has to accompany the installa-
tion report before we will accept any warranty claims. ‘

DO NOT use a motor generator unit such as Ready Power to move and/or check
machines as serious damage may occur.

If, for any reason, a machine does not comply with the adjustment, inspection and test
procedures, the figures you enter on the check out sheet will have to be known prior
to contacting the factory.

The following checks MUST be made with a Simpson V-O-M 260 Meter or equivalent.

NOTE: IF METER READINGS ARE NOT WITHIN SPECIFICATIONS OF EACH STEP, REFER
TO ADDITIONAL TROUBLESHOOTING INSTRUCTIONS FOLLOWING THE CHECK
OUT PROCEDURE. DO NOT CONNECT BATTERY UNTIL STEP 7.

1. CHECKING BATTERY POLARITY & BATTERY VOLTAGE.

With voltmeter set on the 50 V DC (+) scale, place the red lead on positive (+) and the
black lead on negative (—) battery connector. You should read battery volts. If meter needle
moves backwards, the power cables are connected wrong in the battery and should be reversed
before connecting battery to machine.

TS(SG) 835-5 MAR 69
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2. CHECKING TRUCK POLARITY. Checking continuity of power cables for proper polarity.
a. With ohmmeter on RX1 scale, either lead red or black on the positive side of truck battery
receptacle, the other lead on the 300A fuse. Should have no resistance.

b. Still on the RX1 scale, either lead red or black on the negative side of truck battery

receptacle, the other lead on the stationary pump contactor power tip, should have no
resistance.

STATIONARY PUMP
CONTACTOR

f

~ TRUCK BATTERY
RECEPTACLE

PUMP
MOTOR
300
A
FUSE

\2>/

3. GROUND TEST.
With ohmmeter set on RX 10,000 ohm scale, check for grounds.
. Positive (+)-of truck receptacle to truck frame.
b. Negative of truck receptacie to truck frame. With 1A contactor held closed.

.Resistance for 3a and 3b should be 50,000 ohms or higher on new trucks, 30,000 ohms is
acceptable on used trucks.

STEP
3

RX 10,000
SCALE

MAR 69 ool
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L, CHECKING CONTROL WIRING USING OHMMETER,

a.

With all switches open, measure 1500 ohms (to infinity) between wires
2(+) on the 300 amp fuse and 13 (-) on the stationary 1A contactor
power tip.

Close key and deadman switches. Place directional lever in forward and

measure 30 or more ohms between wires 2(+) and 13(-) (RX1 scale). Re-
move back up light wire (if used) at Rev. contactor. Repeat above check

with directional lever in Rev.
STE ><§T EP
RXI00,
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5. CHECKING SPEED POT,F, R AND 1A SWITCHETTE OPERATION.
a. Disconnect plug from SCR panel.

T
ba
wD<«| {000 224
CAPACITOR O |{looo
O —r
T2
SCR PANEL
b. Connect ohmmeter (RX 100 scale) on wires 29 and 13{(—), push directional lever forward

until forward start switch clicks. Meter at click should read between 5000 and 6000 ohms
when control is moved slightly. Make same check with directional lever in rev.

c. With ohmmeter still connected to wires 29 and 13(—), push directional lever forward com-

pletely. 1A switch should click, meter at click should read 200 ohms or less when control
hits stop. Make same check with directional lever in rev.

d. Reconnect plug in SCR panel.
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6. CHECKING CONTACTORS MANUALLY.

Before connecting battery, manually push the armature plate in until power tips contact and
wipe. NOTE: Interlocking switchette should not actuate until after power tips make contact.
This check is performed to detect contactor binding, switchette operation and wire interference
with contactor tips.

THE BATTERY SHOULD BE FULLY CHARGED AND SPECIFIC GRAVITY 1.250 OR HIGHER.
CAUTION: DO NOT USE ANY OTHER POWER SOURCE — BATTERY ONLY AND WITH
NO POWER CABLE EXTENSIONS.

NOTE: If fault detector is used, jump 61 and 65 wires.

7. CONNECT BATTERY. CHECK CONTACTORS ELECTRICALLY. — key on, deadman switch
closed.

a. Make the following voltage test with the pump contactor and the forward and reverse con-
tactors isolated with a piece of cardboard between power tips prior to connecting the battery.
Disconnect wire #45 on the 1A switch located on the speed control to isolate “*1A"
contactor.

b. With insulator in normally open power tip gaps of contactors, electrically operate F & R. With
F contactor closed, depress R contactor armature plate and F coil should drop out and
vice versa. This is an interlocking switchette check.

Remove jumper from 61 and 65 wires.

8. CHECKING CREEP SPEED.

a. Remove insulator from F & R contactors and close directional switch. Adjust creep speed on
Card 1 as desired. Approx. 1 RPM of drive wheel.

WITH DRIVE WHEELS JACKED UP AND INSULATOR IN POWER TIP GAPS OF 1A CON-
TACTOR, CHECK MAXIMUM SPEED VOLTAGE AND CURRENT LIMIT. THESE ADJUST-
MENTS HAVE BEEN PRESET AT THE FACTORY AND SHOULD NOT REQUIRE
ADJUSTMENT.

9. CHECKING SPEED VOLTAGE AND CURRENT LIMIT.
NOTE: DO NOT STALL MOTOR FOR MORE THAN 30 SECONDS AT A TIME. ALLOW
TIME FOR MOTOR COOLING BETWEEN STALLS. DO NOT OPERATE MOTOR AT
HIGH SPEEDS OR REVERSE DRIVE MOTOR WITH DRIVE WHEELS JACKED UP.
Equipment required:
1. Volt Ohmmeter, Simpson 260-5P or equivalent.
2.Sun ammeter (part number 1800979) or 50 MV 600 amp shunt and 50 MV 600
ammeter, .

a. Disconnect the positive power cable from 300A fuse and connect the ammeter (or shunt
between the power cable and the 300A fuse.

TRUCK BATTERY
RECEPTACLE

- STEP
— =° -+ 9a  \ =
! AMMETER
+ | OR 300A
SHUNT, FUSE
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b. Connect the volt meter between the positive terminal and T2 on the S.C.R. panel.

(=)

(+)

STEP e
9b
50V DC+ i

NOTE: 45 wire is still disconnected for C and D test.

c. Check maximum speed voltage first by moving the directional lever to full SCR speed position
and applying the brakes until battery current is 60 to 70 amps. Volt meter reading should be
16-18 volts. If not, adjust the top SCR speed on Card #1.

d. Now check current limit by moving the directional lever to the full
power position and applying the brakes until the wheels come to a
standstill. 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 #l.

10. OPERATION.

Reconnect wire #45 and check 1A contactor pick up time for approximately 1 sec. With wheels
on the ground, give truck a general operational check out, inciuding plugging without foad from

various speeds. Adjust plugging distance with trimpot on Card #1 as desired (CW to decrease
distance).
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Table 1
Failures Which Cause No Motor Torque With SCR Control

SYMPTOMS WHAT TO DO
1A.  Contactors do not pick up. No ® Check power fuses.
control voltage from positive to
negative.

® Check battery for low specific gravity and connec-
tions for looseness or broken fittings.

1B. Contactors do not pick up. Con- @ (For these tests, if fault detector is used, disconnect
trol volts present from positive wire 2L from fault detector terminal 3).

to negative.

® (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 positive
move other end to wire 6 on F interlock or 4 on R
interlock. Coils should pick up. This proves F and
R electrical interlocks.

® (See NOTE 1) Using jumper continue to check re-
maining compounents incircuit such as directional
switch, brake switch, seat switch and key switch by
moving end of jumper to positive side of each of
these devices.

1C.  Contactors close. No power and ® (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 volts at this
point, check F or R normally open interlocks and
1A coil for continuity.

® (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 (wire 13A). If there is zero volts at
this point, check: FUB, F or R power tips, and
continuity of wiring from battery positive to 1 REC
heat sink.

NOTE 1: Drive wheels should be off the floor.
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1C (Continued)

1D. Contactors close, but very little
power and high-pitch SCR hum.

1E. Contactors close. Very little or
no power with low SCR hum,
even when accelerator is in top
SCR position.

1F. Contactors close. Very little pow-
er with a normal SCR hum.

MAR 69
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(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 directional lever pot near creep
speed. Volts will drop to zero as
accelerator is moved toward full speed,
If readings are not correct, first
place a jumper wire between wires 29
and 29A which bypasses the thermal pro-
tector. Depress the directional lever
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 thespeed pot and the truck should now
run at top SCR speed. If top speed is obtained, check
speed pot  per Table 4L If motor fails to op-
erate, check card per Table 4A.

Cllieck 1 REC for open circuit or open gate (See
4H).

Check card (See 4A).

Check 2 REC for a shorted condition in the con-
ducting direction (See 4H).

(See NOTE 1) Disconnect wire 5A from 3 and 4
REC heat sink and wire 9 from F and R contactors.
Reapply power and if control operates normally,
replace card.

(See NOTE 1) Check setting on card, creep speed
and top speed. Also if current limit is full counter-
clockwise speed will be slow.

Check 3 REC for open condition (See 4G). If 3
REC is found to be open, check 1, 2, and 5 REC

for proper operation.

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

2A.

2B.

2C.

2D.

SYMPTOMS

Contactors close. Full SCR speed
immediately with audible hum.

Contactors cloge. Full speed im-
mediately with no audible
hum.*

Contacts close. Full speed im-
mediately with no audible
hum.*

Capacitor not charged.

Contactors close. Full speed
immediately with no audible
*

hum.
Capacitor Charged.

* If truck is equipped with a fault de-
tector and it fails to ehut down the
control on the above faults, check
fault detector per GEK-7940.

TS(SG)

WHAT TO DO

Check potentiometer for proper resistance (see 4I).

Check for grounds in wires 29 and 29A or shorted
accelerator pot.

Check for welded power tips on 1A contactor.

Check timer section of card (See 4Ad).

CAh:c):k for open gate circuit to 5 REC (See 4H and
4Aa).

Check 5 REC for shorted condition (see 4H). If §

REC shorted, also check 4Ac.

Check continuity of wiring from 1C to 5 REC and
fsrom 5 REC through T3, T4 to T1 and 1 REC wire
3.

Check capacitor 1C (See 4D).

Check 1 REC for short (See 4H).

Check for open 2 REC (See 4H).
Check for open gate in 2 REC (See 4H).

Check for open gate circuit to 2 REC (See 4Ab).

843-6
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Table 3

Misoperation of Special Features

SYMPTOMS WHAT TO DO
3A.  Failure of 1A contactor to op- ® (See NOTE 1) With all direction switches closed,
erate. jumper negative to SCR terminal board (wire 41).
i: sh.clmld pick up immediately. This checks the
coil.

® (See NOTE 1) Move negative jumper to SCR termi-
nal board (wire 45). 1A should pick up after ap-
proximately 1 second delay. This checks the timer
section of Card 1.

® If the two above tests check good, then
check 1A switch in directional speed con-
trol for proper operation.

3C.  Severe reversal. ® Check settings of plugging trimpot on Card 1
(See 6b).

® Check 4 REC (See 4G).
® Check continuity of wires 5 and 9.

® Check FUA (if used).

3D.  Very eoft reversal. ® 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.

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)

b)

c)

d)

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.

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.

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.

1A TIMER:

Connect volt-ohm meter positive to 41, negative to 45, and set scale to 50-volts d-c. Using a
36-volt test battery, connect battery positive 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 voltage should drop to 0 volts
indicating timer action. Do not hold power on after timer turns on.

CAPACITOR 1C

Disconnect battery and discharge capacitor. Remove Card 1, 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.
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4F CONTACTOR COIL AND ACCESSORY FILTER
(7, 8, 9, and 12 REC)

On some magnetic panels, the contactor coile will either be varnish tape-wound or encapsulated
in green epoxy. For the varnish tape-wound type, a separate filter is required and will be mounted
adjacent to the coil. The new green epoxy encapsulated coil contains the necessary filtering and is
not visible from the exterior of the device.

a) Separate Filter (Typical Cat. No. 148B6203G14)
These are varistors and should be checked as follows: Disconnect battery and discharge ca-
acitor 1C. Disconnect the leads to the filter block. Connect a 36-volt d-c test battery in series
with the varistor and a volt-ohm meter set on the 1lma. scale as shown in Figure 7. If the
varistor is good, there will be a noticeable deflection of the meter needle when the leads
are touched to the filter block terminals. If no deflection is obtained, replace the filter block.

+|,‘.‘ )
| —/

36V

a4 e

®

FILTER BLOCK

Figure 7
b) Integral Coil Filter
When this filter fails, it will be evident by a severe cracking of the coils in the vicinity of

the coil terminals.

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 RX1 scale, and infinite resistance in the non-
conducting direction (=——pu—F ) measured on the RX10,000 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
1C. Remove card and box from panel and lay aside, this opens the gate circuits to all three devices.
Disconnect pigtail of 1 and 2 REC or lead to terminal of 5 REC.
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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
sSTUD PIGTAIL
1 3
3-VOLT
LAMP
+
Ll
I |
3-VvOLTS
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.

¢) If lamp cannot be lit under step (b) the SCR is open and must be replaced.
When reassembling SCR’s, refer to Table 5.

POTENTIOMETER IN DIRECTIONAL CONTROL

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 (13A) with scale set
to RX 100. With accelerator in creep-speed position, the ohm reading should be 3,500 to 6,600
ohms; with accelerator in top-speed position, reading should be 200 ohms or less. If these readings
are not obtained, loosen pinion gear clamp and adjust rotation of pot shaft relative to accelerator
shaft or replace.

With wires disconnected as above, check for resistance of 1 megohm or higher from pot wires
to truck frame.

THERMAL 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.

FILTER BLOCK (HF)

To check, disconnect all wires from filter block. With VOM on RX10,000 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 VOM 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 1, 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 heat transfer grease (such as GE Versilube G-350-M or equivalent) is recommended.

Locking devices must be properly adjusted to prevent semiconductor from becoming loose.
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Table 6B

Tuneup Procedure

COMPLETE ALL STEPS a thru e.

a)

b)

c.)

d)

e)

Turn CURRENT-LIMIT trimpot fully clockwise.

Turn PLUGGING trimpot fully clockwise. (Steps a and b prevent any interaction when setting
the speed adjustment.)

Adjust CREEP SPEED as desired.

TOP SCR SPEED
Refer to Note 5

Check TOP SCR SPEED by first moving the accelerator until the F or R contactor operate.
Do not move accelerator to the point where 1A picks up.

Apply the brakes until battery current is about 70 to 80 percent of the loaded level amperes with
motor directly across the battery and motor fields connected the same as are used in the SCR control.

Typical Battery Current SCR Model

45 - 50 Amps 100
75 - 80 Amps 200
120 - 130 Amps 300

Adjust the TOP SCR SPEED trimpot until the voltmeter reads motor volts as indicated below:

CURRENT LIMIT AMPS (MAXIMUM)

Battery Motor C155 C185 C290
_Volte _Volts. Model 100 Model 200 Model 300
12 7-9 100 200 300
18 13-16 100 200 300

17-22 100 200 300
36 25 - 32 100 200 300
34-43 NA 185 300
72 50 - 65 NA 150 300

CURRENT LIMIT

Turn the current limit trimpot fully counterclockwise. When the trimpot is fully counterclockwise,
the card is designed so that the control may be cut off (no pulsing occurs).

Check to be sure the plugging trimpot is turned fully clockwise.

Depress the accelerator until F or R operate but not the 1A contactor.

Apply the brakes until the wheels come to a standstill and remain at a standstill.

Slowly turn the CURRENT LIMIT TRIMPOT in a clockwise direction until the current reaches

a value as shown in the above table, or as specified by the truck manufacturer.

NOTE: The current limit values as given in the table above represent the typical maximum values
that we suggest for each control when operated on a given voltage and these values must
not be exceeded.
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Since these controls are used on a variety of types and sizes of trucks for various appli-
cations, it is common for the truck manufacturer to set the current limit at some value be-
low the maximum. For this reason it is recommended that you obtain the actual current
limit setting for your particular truck from the truck manufacturer.

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.

After setting to correct value, disconnect meter and reconnect wire 29 to the thermal protector.

f) STATIC PLUGGING

To adjust the static plugging, the truck should be in its normal running condition and on the
ground. Turn the PLUGGING trimpot fully counterclockwise (this may cut off control operation
no pulsing). This will give the longest distance for stopping. If pulsing of the control has stopped,
turn plugging trimpot clockwise (clockwise rotation decreases stopping distance)until control just
starts to pulse. Then turn the trimpot about 30 degrees more clockwise rotation and try truck for
stopping distance. If stopping distance is too short or too long, continue to adjust trimpot until
desired stopping distance is obtained.

If the desired stopping distance cannot be obtained, there, may be a coarse trimpot adjustment on
the card that is accessible from the slot on the side of the card box. This may be turned CW or
CCW to give extended range to the normal plugging trimpot.

g) 1A TIMER

The 1A TIMER is factory set at approximately 1 second on all models.
Check truck performance. If the 1A contactor picks up too early, resulting in jerky operation,
turn the 1A Timer trimpot CW to increase time delay, to a value that provides desired operation.

After all the trimpots 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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DEALER CHECK-OUT SHEET FOR GE C-185 SYSTEM
NS. NSP, NST

Truck Serial No. Date
1. Battery Polarity Checked? Battery Voltage Volts
2. Truck Polarity Specific Gravity

a. Positive Lead to 300A fuse Checked?

b. Negative Lead to Pump Contactors Checked?

3. GROUND TEST (+) to Frame ohms, {(—) to Frame ohms.

4. CHECKING CONTROL WIRING.

a. Term's 2 (+) to 13 (—) (all switches open) ohms
b.Term's 12 (+) to 16 (key, deadman & directional switches closed) ohms

5. SPEED POT, F, R, & 1A SWITCHETTE OPERATION

a. Wires 29 and 13 (—)} — F switch actuates ohms.
R switch actuates ohms.
b. Wires 29 and 13 (—) — 1A switch actuates ohms.

6. Checked contactors manually?

7. Checked contactors electrically?

8. Checked creep speed?

9. CHECKING SPEED VOLTAGE AND CURRENT LIMIT

c. Maximum speed voltage volts.

d. Current limit amps.

Adjustments sealed on card 1.

Mechanic Hour Meter Reading
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