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7KHUH LV QR DGMXVWPHQW IRU WKHVH LQGLFDWRUV� 7KH YROWDJH
UDQJH� KRZHYHU� FDQ EH FKHFNHG� &KHFN WKH YROWDJH VHW�
WLQJV DV VKRZQ LQ ),*85( �� :KHQ WKH K\GUDXOLF V\V�
WHPLV DW WKH UHOLHI VHWWLQJ� WKH LQGLFDWRU LV VHW WR LQGLFDWHD
VSHFLILF JUDYLW\ RI ������$W WKLV WLPH WKH QHHGOH LV LQ WKH
PLGGOH RI WKH UHG EDQG� 5HSODFH WKH LQGLFDWRU LI LW GRHV
QRW RSHUDWH FRUUHFWO\�

%$77(5< ,1',&$7256 :,7+ /,)7
,17(55837� /$7(5 02'(/6
�6HH ),*85( ���

7KH IROORZLQJSURFHGXUHV IRU WKHEDWWHU\ LQGLFDWRUDSSO\
WR ERWK WKH JDXJH W\SH /(' LQGLFDWRU DQG WKH /(' GLV�
SOD\ LQGLFDWRU VKRZQ DV ( DQG ) LQ ),*85( ��

7KH FRQWUROOHU IRU WKH EDWWHU\ LQGLFDWRUV KDV WZR IDFWRU\
VHW DGMXVWPHQWV� 7KH DGMXVWPHQWV DUHPDGHZLWK WKH5(�
6(7 SRWHQWLRPHWHU DQG WKH ',6&+$5*( SRWHQWLRPH�
WHU�
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5HVHW 3RWHQWLRPHWHU

7KH 5(6(7 SRWHQWLRPHWHU GHWHUPLQHV WKH OHYHO WR
ZKLFK WKH EDWWHU\ PXVW EH FKDUJHG EHIRUH WKH LQGLFDWRU
LQGLFDWHV IXOO\ FKDUJHG�7KH5(6(7SRWHQWLRPHWHU LV VHW
DW WKH IDFWRU\ WR &� 7KH 5(6(7 IXQFWLRQ RSHUDWHV RQO\
ZKHQ D EDWWHU\ KDV EHHQ GLVFRQQHFWHG IRU DW OHDVW �� VHF�
RQGV DQG DQRWKHU EDWWHU\ FRQQHFWHG� 7KH UHSODFHPHQW
EDWWHU\ PXVW EH FKDUJHG WR DW OHDVW ��� RI LWV FDSDFLW\�

7KH 5(6(7 SRWHQWLRPHWHU LQFUHDVHV WKH YROWDJH DW
ZKLFK WKH EDWWHU\ LV DFFHSWHG ZKHQ WXUQHG IURP & WR�
ZDUG * �FORFNZLVH�� 7KH VSHFLILF JUDYLW\ RI WKH EDWWHU\
PXVW EH PRUH WKDQ ������

7KH 5(6(7 SRWHQWLRPHWHU GHFUHDVHV WKH YROWDJH DW
ZKLFK WKH EDWWHU\ LV DFFHSWHG ZKHQ WXUQHG IURP & WR�

ZDUG $ � 7KH VSHFLILF JUDYLW\ RI WKH EDWWHU\ LV OHVV WKDQ
������

,I D EDWWHU\ WKDW LV FRQQHFWHG GRHV QRW KDYH WKH FRUUHFW
VSHFLILF JUDYLW\� WKH LQGLFDWRU ZLOO UHPDLQ LQ LWV RULJLQDO
SRVLWLRQ�

'LVFKDUJH 3RWHQWLRPHWHU

7KH ',6&+$5*( SRWHQWLRPHWHU GHWHUPLQHV WKH OHYHO
DW ZKLFK WKH /,)7 LQWHUUXSW IXQFWLRQ RFFXUV� 7KH SRWHQ�
WLRPHWHU LV VHW DW WKH IDFWRU\ WR 1� 7KH 1 VHWWLQJ LV HTXDO
WR ���� YROWV SHU FHOO�

7XUQLQJ WKH ',6&+$5*( SRWHQWLRPHWHU IURP 1 WR�
ZDUG . OHWV WKH EDWWHU\ GLVFKDUJH 025( EHIRUH /,)7
LQWHUUXSW RFFXUV�
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7KLV VHFWLRQ KDV D GHVFULSWLRQ DQG WKH UHSDLU SURFHGXUHV
IRU WKH SDUWV RI WKH K\GUDXOLF EUDNH V\VWHP� 7KHVH SDUWV
LQFOXGH WKH EUDNH ERRVWHU� PDVWHU F\OLQGHU DQG EUDNH
VKRH DVVHPEOLHV�

'(6&5,37,21 $1' 23(5$7,21

7KHPDVWHU F\OLQGHU LV DFWXDWHGE\DEUDNHERRVWHU RQ WKH
6����������;/ �6�������;/� DQG +����������;/
�+�������;/� OLIW WUXFNV� 7KHEUDNH ERRVWHU LV D K\GUDX�
OLF YDOYH DFWXDWHG E\ WKH EUDNH SHGDO� 7KH EUDNH ERRVWHU
XVHV WKH RLO WKDW IORZV IURP WKH VWHHULQJ FRQWURO XQLW WR
PXOWLSO\ WKH IRUFH RI WKH EUDNH SHGDO� 7KH V\VWHPDOORZV
EUDNLQJZLWKRXW K\GUDXOLF SUHVVXUH DW WKH EUDNH ERRVWHU�

/LIW WUXFNV RI WKH (����������;/ �(�������;/�
(�������;/�� VHULHV KDYH D GLIIHUHQW PDVWHU F\OLQGHU
WKDW LV QRW DFWXDWHG E\ D EUDNH ERRVWHU�

%5$.( %2267(5
$1' 0$67(5 &</,1'(5
�6HH ),*85( �� DQG ),*85( ���

7KHVH SDUWV DUH IRU WKH 6����������;/ �6�������;/�
DQG +����������;/ �+�������;/� PRGHOV� 7KH RSHUD�
WLRQ RI WKH SDUWV LV GHVFULEHG LQ ),*85( ��

0$67(5 &</,1'(5 �6HH ),*85( ���

7KLV PDVWHU F\OLQGHU LV IRU WKH (����������;/
�(�������;/� (�������;/��PRGHOV� 7KHPDVWHU F\OLQ�
GHUKDV DKRXVLQJDQGDSLVWRQ DVVHPEO\�7KHKRXVLQJ ���
KDV WZRSRUWV EHWZHHQ WKHERUH IRU WKH SLVWRQDQG WKH UHV�
HUYRLU IRU WKH IOXLG� 7KH FRPSHQVDWRU SRUW ��� LQ IURQW RI
WKH SLVWRQ LV RSHQZKHQ WKH SLVWRQ LV IXOO\ UHWUDFWHG� 7KH
FRPSHQVDWRU SRUW OHWV IOXLG PRYH WR RU IURP WKH EUDNH
V\VWHPZKHQ WKH WHPSHUDWXUH FKDQJHV� $QRWKHU SRUW ���

NHHSV IOXLG LQ WKH FDYLW\ DURXQG WKH SLVWRQ� 7KH SLVWRQ
����PRYHV LQ WKH KRXVLQJZKHQ WKH RSHUDWRU SXVKHV WKH
EUDNH SHGDO� $ VPDOO PRYHPHQW RI WKH SLVWRQ FORVHV WKH
FRPSHQVDWRU SRUW ���� +\GUDXOLF SUHVVXUH DFWXDWHV WKH
ZKHHO F\OLQGHUV DV WKH SLVWRQ SXVKHV IOXLG WKURXJK WKH
FKHFN YDOYH ����� $ UHWXUQ VSULQJ SXVKHV WKH SLVWRQ ����
EDFN WR WKH VWRS SODWH ��� ZKHQ WKH SHGDO LV UHOHDVHG�
)OXLG FDQ IORZ WKURXJK SDVVDJHV LQ WKH SLVWRQ DQG SDVW
WKH SULPDU\ FXS ���� DV WKH SLVWRQ UHWXUQV� )OXLG IORZV
DFURVV WKHSLVWRQ WR SUHYHQW D YDFXXPZKLOH IOXLG UHWXUQV
WKURXJK WKH FKHFN YDOYH ����� :KHQ WKH SLVWRQ SDVVHV
WKH FRPSHQVDWRU SRUW ���� H[FHVV IOXLG IURP WKH V\VWHP
FDQ UHWXUQ WR WKH UHVHUYRLU� 7KH FKHFN YDOYH NHHSV D YHU\
VPDOO DPRXQW RI SUHVVXUH LQ WKH EUDNH V\VWHP� 7KH SUHV�
VXUH KHOSV WR NHHS WKH V\VWHP HIIHFWLYHO\ VHDOHG�
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:$51,1*
7KH SLVWRQ KDV D FRPSUHVVHG VSULQJ EHKLQG LW� 5H�
PRYH WKH SLVWRQ FDUHIXOO\�

$VVHPEO\ �6HH ),*85( ����

127(� /XEULFDWH WKH SDUWV RI WKH PDVWHU F\OLQGHU ZLWK
FOHDQ EUDNH IOXLG�

�� ,QVWDOO WKH VHDO VXSSRUW ZDVKHU ��� RQ WKH SLVWRQ ����
,QVWDOO WKH VHDOV ��� RQ WKH SLVWRQ�0DNH VXUH WKDW WKH FXS
ZDVKHU ��� LV LQVWDOOHGDV VKRZQLQ),*85( ���&DUHIXO�
O\ LQVWDOO WKH VSULQJ DQG SLVWRQ DVVHPEO\ LQ WKH PDVWHU
F\OLQGHU� 'R QRW GDPDJH WKH VHDOV�

�� ,QVWDOO WKH UHWDLQLQJ ULQJ IRU WKH SLVWRQ�

,QVWDOODWLRQ �6HH ),*85( ���

�� 3XW WKHPDVWHU F\OLQGHU LQ SRVLWLRQ RQ WKH EUDNHERRVW�
HU DQG LQVWDOO WKH FDSVFUHZV IRU WKH PDVWHU F\OLQGHU�

�� &RQQHFW WKH EUDNH OLQHV DQG ZLUHV� &RQQHFW WKH KRVH
WR WKHEUDNH IOXLG UHVHUYRLU� )LOO WKH UHVHUYRLU DQGUHPRYH
WKH DLU IURP WKH EUDNH V\VWHP DV GHVFULEHG LQ &+(&.6
$1' $'-8670(176 LQ WKLV VHFWLRQ�

0$67(5 &</,1'(5�
(����������;/ �(�������;/� (�������;/��
�6HH ),*85( ����

5HPRYDO DQG 'LVDVVHPEO\

�� 5HPRYH WKH IORRU SODWH� 'LVFRQQHFW WKH EUDNH OLQH DW
WKH PDVWHU F\OLQGHU� 3XW FDSV RQ WKH EUDNH OLQH DQG WKH
SRUW LQ WKH F\OLQGHU�

�� 5HPRYH WKH UHWXUQ VSULQJ IRU WKH SHGDO� 'LVFRQQHFW
WKH URG HQG DW WKH SHGDO�

),*85( ��� 0$67(5 &</,1'(5
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�� 5HPRYH WKH FDSVFUHZV WKDW KROG WKH PDVWHU F\OLQGHU
WR WKH IUDPH� 5HPRYH WKH PDVWHU F\OLQGHU�

�� 5HPRYH WKH ERRW DQG SXVK URG DV DQ DVVHPEO\� 'UDLQ
WKH IOXLG LQ WKH UHVHUYRLU�

:$51,1*
7KH SLVWRQ KDV D FRPSUHVVHG VSULQJ EHKLQG LW� &DUH�
IXOO\ UHPRYH WKH SLVWRQ VR WKDW \RX FDQ FRQWURO WKH
VSULQJ DQG SUHYHQW DQ LQMXU\�
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E3.50–4.00XL
(E70–80XL)

E4.50–5.50XL
(E100–120XL)

MODEL  TYPE OF MAST
  MAXIMUM
FORK HEIGHT

APPROXIMATE
    WEIGHT

millimeters kilograms poundsinches

2–Stage VISTA

Full Free–Lift VISTA

3–Stage VISTA

2–Stage VISTA

Full Free–Lift VISTA

3–Stage VISTA

3073
3696
4305

3073
3696

4369
4928
5550

2819
3454
4051

2819

4125
4674
5309

121
145.5
169.5

121
145.5

172
194
218.5

111
136
159.5

111

162.5
184
209

645
713
781

1420
1570
1720

661
726

1455
1600

888
972

1955
2140
2250

636
706
776

1400
1555
1710

679 1495

888
987

1955
2175
2250

1022

1022

MAST WEIGHTS

TWO–STAGE MAST

LIFTING LOWERING

RATED LOADNO LOAD NO LOAD RATED LOAD

m/sec ft/min m/sec ft/min m/sec ft/min

E3.50XL (E70XL)

m/sec ft/min

FULL FREE–LIFT MAST

THREE–STAGE MAST

0.20
0.29

0.19
0.28

0.53
0.53

0.53
0.53

(36 V)
(48 V)

(36 V)
(48 V)

39
54

37
53

104
104

104
104

0.35
0.44

0.35
0.44

0.48
0.48

0.48
0.48

68
86

68
86

95
95

95
95

(36 V)
(48 V)

(36 V)
(48 V)

(36 V)
(48 V)

(36 V)
(48 V)

0.17
0.25

0.17
0.25

0.46
0.46

0.46
0.46

34
48

33
47

90
90

90
90

0.30
0.38

0.30
0.38

0.38
0.38

0.38
0.38

59
75

59
75

74
74

74
74

E4.00XL (E80XL)

E3.50XL (E70XL)

E4.00XL (E80XL)

E3.50XL (E70XL)

E4.00XL (E80XL)

0.33
0.41

0.33
0.41

0.39
0.39

0.39
0.39

64
81

64
81

77
77

77
77

0.19
0.27

0.18
0.27

0.50
0.50

0.50
0.50

37
51

35
50

98
98

98
98

PERFORMANCE WITH SINGLE HYDRAULIC PUMP MOTOR
MAST SPEEDS

MODEL
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WKH QHZ EUXVKHV VR WKDW WKH EUXVK FRPPXWDWRU VXUIDFH
IXOO\ WRXFKHV WKH FRPPXWDWRU� 0DNH VXUH WKDW WKH
VSULQJV DUH SXVKLQJ RQ HDFK EUXVK� ,QVWDOO DQG WLJKWHQ
WKH VFUHZV IRU WKH EUXVK ZLUHV DQG EXV FRQQHFWRUV�

�� &DUHIXOO\ LQVWDOO WKH EUXVK FRYHUV VR WKDW VSDUNV DUH
NHSW LQVLGH WKH PRWRU KRXVLQJ� ,QVWDOO WKH EDWWHU\ DV
GHVFULEHG LQ WKH 23(5$7,1* 0$18$/ RU WKH
3(5,2',& 0$,17(1$1&( 0$18$/ IRU \RXU
OLIW WUXFN�

6WHHULQJ 3XPS 0RWRU

127(� 6RPH HOHFWULFDO WUXFNV XVH D VWHHULQJ SXPS
PRWRU� 5HIHU WR WKH VHUYLFH PDQXDO IRU \RXU WUXFN
PRGHO IRU LQVWUXFWLRQV RQ WKH UHPRYDO DQG LQVWDOODWLRQ
RI VWHHULQJ SXPS PRWRUV�

�� 'LVFRQQHFW WKH EDWWHU\ FRQQHFWRU� 5HPRYH WKH
IORRUSODWH IURP WKH OLIW WUXFN IRU DFFHVV WR WKH VWHHULQJ
SXPS PRWRU� 2SHQ WKH KRRG IRU DFFHVV WR WKH PRWRU
RQ -����������;0 �-������;0� WUXFNV� 5HPRYH WKH
VFUHZV WKDW KROG WKH WZR EUXVK FRYHU SODWHV WR WKH PR�
WRU KRXVLQJ�

�� ,QVSHFW WKH EUXVKHV DQG FRPPXWDWRU DV GHVFULEHG LQ
WKH SUHYLRXV SDUDJUDSKV IRU WKH WUDFWLRQ DQG K\GUDXOLF
SXPS PRWRUV� 7KH EUXVK UHSODFHPHQW SURFHGXUH LV
DOVR WKH VDPH� DOWKRXJK WKHUH DUH RQO\ WZR EUXVKHV IRU
WKH VWHHULQJ SXPS PRWRU�

�� ,QVWDOO WKH EUXVK FRYHUV DQG VFUHZV� ,QVWDOO WKH
IORRUSODWH RU FORVH WKH KRRG DQG FRQQHFW WKH EDWWHU\
FRQQHFWRU�

%586+ :($5 5(3/$&(0(17 *8,'(
%586+ :($5 5(3/$&(0(17 *8,'(

%586+ +(,*+7 �PP� �� �� �� �� �� �� ��
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S
U

P
P

R
E

S
S

O
R

RA

REVERSE
ALARM

HORN
SWITCH

NO

COM

NC

TRACTION SCR TERMINAL BOARD

25

NCNO

COM

10

10

NCNC NONO

6

3

10 10

10 OPTIONAL
FWD–REV

LEVER

ACCEL.
START

SWITCH

6
8

REV FWD

COM

COM COM

NO
NC

7

TB4 PA5

68

TB2 TB3 PA4TB6 TB5

7

22

21

10

8

R

23

F

1A FW RB

10
10

10

41 37

31

FWD
SW

REV
SW

COM

22

PB6 PB4 PA1

24 32

TB1 PA3 PB5 PB3

HORN

 

SUPPRESSOR

34

27

1729

6

13

57A

57A

PB1

57 57

17

SEAT
SWITCH

57A

57

34

3

4
2

1A
DRIVER

3

4
2

PMT
DRIVER

1

1

13A FIELD
WEAK

DRIVER

3

4
2

1

3

4
2

1

39

13A

13A

REGEN
BRAKE
DRIVER

39

PS

HM

3

13

28

10

SUPRESSOR
WITH SEAT

BRAKE

TIMER
WITHOUT

SEATBRAKE 7

9

AND

1

2

3

5

4

19**

FIGURE 1. SCHEMATIC DIAGRAM, EV–100 OR EV–200 SCR TRACTION MOTOR CONTROL, 36–48 VOLTS

1. ITEMS FOR FIELD WEAKENING ARE OPTIONAL
2. JUMPER WIRE #31 IS DISCONNECTED ON LIFT TRUCKS WITH 48 VOLT SYSTEMS
3. ALL SWITCHES ARE SHOWN IN THE STATIC POSITION
4. OPTIONAL CIRCUITS ARE SHOWN BY DASHED LINE
* CAPACITOR C2 IS PART OF THE EV–200 CIRCUIT ONLY

** LATER UNITS ONLY

 ____ _ _ ____

9

13

32

62

31–1

2
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HOIST–TILT
 TERMINAL

  STRIP

52

52

51

53

53

10

10

PM
#2

PM
#1

HOIST
SWITCH

TILT
SWITCH

THIRD
 AUX

SWITCH

FOURTH
 AUX
SWITCH

FIFTH
 AUX

SWITCH

51

54

1

2

3

4

5
51

52

53

54

A2

2

10

A2

2P52P6

1

26

2

13D

4 3

5+ –

BDI

54

55

26

30

13B

2

3

4

5

6

7

8

BATTERY
INDICATOR

CONTROLLER

30

13B

13B

PUMP
MOTOR

#2

PUMP
MOTOR

#1

P4 P3

PM
#2

PM
#1

FUSE 2
325A

FUSE 6
325A

1P3

2P2

53

S2 S2

BATTERY INDICATOR – WITH LIFT INTERRUPT
WITH PUMP MOTOR CONTACTOR CONTROL

1

1. CONNECT WIRE 53 TO PUMP CONTACTOR #2 WHEN TWO PUMP MOTORS ARE USED.
CONNECT WIRE 53 TO PUMP CONTACTOR #1 WHEN ONE PUMP MOTOR IS USED.

2. ALL SWITCHES ARE SHOWN IN THE STATIC POSITION
3. OPTIONAL CIRCUITS ARE SHOWN BY DASHED LINE

(ONE OR TWO PUMP MOTORS)

SEE
FIGURE 1.

SEE
FIGURE 1.
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FIGURE 5. HYDRAULIC PUMP MOTOR CONTROLS (2 OF 3)
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FIGURE 2. WIRING DIAGRAM, EV–100 SCR TRACTION MOTOR CONTROL WITH SINGLE OR DUAL
HYDRAULIC PUMP MOTOR CONTACTOR CONTROL
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1. CONNECT WIRE (53) TO PUMP CONTACTOR #2 WHEN
DUAL MOTORS ARE USED.
CONNECT WIRE (53) TO PUMP CONTACTOR #1 WHEN
SINGLE PUMP MOTOR IS USED.

2. FOR UNITS WITHOUT LIFT INTERRUPT WIRE, #30 IS
TIED BACK AND NOT USED.

3. WIRE #13A CONNECTED ONLY WHEN GE OR ITW
GAUGE IS USED WITH CONTACTOR HYDRAULICS.

• ALL SWITCHES ARE SHOWN IN THE STATIC POSITION
• OPTIONAL CIRCUITS ARE SHOWN BY DASHED LINE

1

SEE FIGURE 4.

SEE FIGURE 4.
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FIGURE 5. HYDRAULIC PUMP MOTOR CONTROLS (2 OF 4)

1. CONNECT WIRE 53 TO PUMP CONTACTOR #2 WHEN TWO PUMP MOTORS ARE USED.
CONNECT WIRE 53 TO PUMP CONTACTOR #1 WHEN ONE PUMP MOTOR IS USED.

• ALL SWITCHES ARE SHOWN IN THE STATIC POSITION
• OPTIONAL CIRCUITS ARE SHOWN BY DASHED LINE

(ONE OR TWO PUMP MOTORS)

SEE
FIGURE 1.

SEE
FIGURE 1.
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ALL DEVICES ARE SHOWN IN THE NORMAL POSITION WHEN THE UNIT IS STOPPED WITH NO OPERATOR.

LIFT PUMP MOTOR
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Not used.

(FIGURE 3.
1/6 OR 2/6)
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7KLV VHFWLRQ KDV WKH GHVFULSWLRQ DQG UHSDLU SURFHGXUHV
IRU WKH GLIIHUHQWLDO� VSHHG UHGXFHU� GULYH D[OH� ZKHHO
EHDULQJV� DQG WKH PRXQWV IRU WKH D[OH KRXVLQJ�

'(6&5,37,21 �6HH ),*85( ���

7KH GULYH D[OH DVVHPEO\ LV IDVWHQHG WR WKH IUDPH RI WKH
OLIW WUXFN E\ VHSDUDWH PRXQWV� 7KH GULYH D[OH DVVHPEO\
FDQ URWDWH LQ WKH PRXQWV� 7KH RXWHU HQGV RI WKH D[OH
KRXVLQJV DUH WKH VSLQGOHV IRU WKH ZKHHO EHDULQJV� 7KH

ZKHHO EHDULQJV DUH WDSHUHG UROOHU EHDULQJV ZLWK WKH FXSV
SUHVVHG LQWR WKH KXEV� 7KH QXW RQ WKH HQG RI WKH D[OH
KRXVLQJ DGMXVWV DQG KROGV WKH ZKHHO EHDULQJV� 7KH D[OH
VKDIWV DUH IDVWHQHG WR WKH KXEV E\ FDSVFUHZV DQG WZR
GRZHO SLQV� 7KH EDFN SODWH DQG EUDNH DVVHPEO\ DUH
IDVWHQHG WR WKH D[OH PRXQWV� 7KH D[OH KRXVLQJ DOVR KDV
EHDULQJ MRXUQDOV IRU WKH PDVW�

7KH RXWHU ZKHHO EHDULQJ LV OXEULFDWHG E\ JHDU RLO IURP
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127(� ,I D PRXQWLQJ SLQ FDQQRW EH UHPRYHG� VRDN LW LQ
SHQHWUDWLQJ RLO RU XVH D KDFNVDZEODGH WR VDZD VORW LQ WKH
SLQ� 8VH WKHSURFHGXUH VKRZQ LQ ),*85( ��� WR UHPRYH
WKH SLQ�

&OHDQLQJ

�� 'R QRW UHOHDVH EUDNH OLQLQJ GXVW IURP WKH EUDNH
OLQLQJV LQWR WKH DLU ZKHQ WKH EUDNH GUXP LV UHPRYHG�

�� 8VH D VROYHQW DSSURYHG IRU FOHDQLQJ RI EUDNH SDUWV WR
ZHW WKH EUDNH OLQLQJ GXVW� )ROORZ WKH LQVWUXFWLRQV DQG
FDXWLRQV RI WKHPDQXIDFWXUHU IRU WKH XVH RI WKH VROYHQW� ,I
D VROYHQW VSUD\ LV XVHG� GR QRW FUHDWH GXVWZLWK WKH VSUD\�

�� :KHQ WKH GXVW LV ZHW� FOHDQ WKH SDUWV� 3XW DQ\ FORWK RU
WRZHOV LQ D SODVWLF EDJ RU DQ DLUWLJKW FRQWDLQHUZKLOH WKH\
DUH VWLOO ZHW� 3XW D ´'$1*(5286 ),%(56µ ZDUQLQJ
ODEHO RQ WKH SODVWLF EDJ RU DLUWLJKW FRQWDLQHU�

&$87,21
'R QRW XVH DQ RLO VROYHQW WR FOHDQ WKH ZKHHO F\OLQGHU�
8VH D VROYHQW DSSURYHG IRU FOHDQLQJ RI EUDNH SDUWV�
'R QRW SHUPLW RLO RU JUHDVHH LQ WKH EUDNH IOXLG RU RQ
WKH EUDNH OLQLQJV�

�� $Q\ FOHDQLQJ FORWKV WKDW ZLOO EH ZDVKHG PXVW EH
FOHDQHG VR WKDW ILEHUV DUH QRW UHOHDVHG LQWR WKH DLU�

�� &OHDQ DOO SDUWV RI WKH GULYH D[OHZLWK VROYHQW� 'U\ZLWK
FRPSUHVVHG DLU�

,QVSHFWLRQ

,QVSHFW WKH EHDULQJV DQG VHDOV IRU GHIHFWV� 7KH D[OH
KRXVLQJV PXVW URWDWH IUHHO\ LQ WKH PRXQWV� 7KH VSOLQHV
IRU WKH D[OH VKDIWV PXVW QRW EH GDPDJHG�

$VVHPEO\ �6HH ),*85( �� ),*85( ��� DQG
),*85( ����

�� 8VH D OLIWLQJ GHYLFH WR KROG WKH D[OH KRXVLQJ� $SSO\
VHDODQW +\VWHU 3DUW 1R� ������ RQ WKH IODQJH RI WKH D[OH
KRXVLQJ�

�� /XEULFDWH WKH VXUIDFH IRU WKH D[OH PRXQWV RQ WKH D[OH
KRXVLQJ ZLWK DQ DQWL��VHL]H FRPSRXQG� 6OLGH WKH D[OH
PRXQWV RQWR WKH D[OH KRXVLQJ� $OLJQ WKH D[OH PRXQWV
ZLWK WKH IUDPH DQG LQVWDOO WKH D[OH KRXVLQJ RQWR WKH
VSHHG UHGXFHU KRXVLQJ� ,QVWDOO WKH FDSVFUHZV DQG
ZDVKHUV� 7LJKWHQ WKH FDSVFUHZV WR �� 1P ��� OEI IW��

�� ,QVWDOO WKH FDSVFUHZV IRU WKH D[OH PRXQWV� EXW GR QRW
WLJKWHQ WKHP� /XEULFDWH WKH PRXQWLQJ SLQV ZLWK DQ
DQWL��VHL]H FRPSRXQG� 8VH WKH SURFHGXUH VKRZQ LQ
),*85( ��� WR LQVWDOO WKH PRXQWLQJ SLQV LQ WKH D[OH
PRXQWV DQG WKH IUDPH� $IWHU WKH PRXQWLQJ SLQV DUH
LQVWDOOHG� WLJKWHQ WKH FDSVFUHZV IRU WKH D[OH PRXQWV WR
��� 1P ���� OEI IW��

�� $VVHPEOH WKH EUDNH DVVHPEO\ WR WKH PRXQW IRU WKH
D[OH KRXVLQJ DV GHVFULEHG LQ WKH VHFWLRQ 7+( %5$.(
6<67(0� ���� 650 ����

�� ,QVWDOO WKH VHDO LQ WKH FHQWHU RI WKH KXE� /XEULFDWH WKH
LQQHU EHDULQJ ZLWK JUHDVH� ,QVWDOO WKH LQQHU VHDO LQ WKH
KXE� ,QVWDOO WKH EUDNH GUXP RQ WKH KXE� ,QVWDOO WKH KXE
DQG EUDNH GUXP RQ WKH D[OH� 8VH FDUH QRW WR GDPDJH WKH
VHDOV ZKHQ LQVWDOOLQJ WKH KXE� /XEULFDWH WKH RXWHU
EHDULQJ FRQH ZLWK JUHDVH DQG LQVWDOO WKH RXWHU EHDULQJ
FRQH�

�� ,QVWDOO WKH DGMXVWPHQW QXW� 7LJKWHQ WKH QXW WR ��� 1P
���� OEI IW� ZKLOH URWDWLQJ WKH KXE� /RRVHQ WKH QXW XQWLO
WKH KXE URWDWHV IUHHO\� 7KH WRUTXH PXVW EH OHVV WKDQ ��
1P ��� OEI IW�� 7LJKWHQ WKH QXW WR �� 1P ��� OEI IW� RU WR
WKH ILUVW DOLJQPHQW SRVLWLRQ DIWHU �� 1P ��� OEI IW��
,QVWDOO WKH ORFN ZDVKHU WR KROG WKH QXW� ,QVWDOO WKH ORFN
QXW DQG WLJKWHQ LW WR ��� 1P ���� OEI IW��
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TABLE 1. FUSES
LIFT TRUCKS POWER FUSES CONTROL CIRCUIT FUSES

Traction Hyd.
pump

Steering Control Battery
Ind.

Hour
Meter

LED
Display

Accel.
Card

E20–30B/BS/BH 225A 175A 30A 15A N/A N/A N/A 10A

E30–60B/BS
36–48 Volts
72–80 Volts

250A
175A

200A
150A

30A 10A N/A N/A N/A 10A

E60–120B
36–48 Volts
72–80 Volts

200A (2)
175A

200A (2)
150A

30A 10A N/A N/A N/A 10A

E/J1.25––3.00XL (E/J25–60XL) 500A 325A 40A 15A 15A 10A* 10A N/A

E3.5–5.5XL (E70–120XL) 800A 325A (2) 40A (2) 15A 15A 10A* 10A N/A

J25–35A, J25–35B 500A 325A 40A (2) 15A N/A N/A N/A 10A

J40–60A, J50–60AS
36–48 Volts
72–80 Volts

250A
175A

200A
150A

30A 15A N/A N/A N/A N/A

*Later production lift trucks only. Earlier production lift trucks do not have a separate fuse.

N/A = Not Applicable

CONTROL CARD

The control card is a printed circuit board with elec-
tronic parts in a plastic case. The control card has two 6
pin plugs (PA and PB) that connect the signal wires be-
tween the parts of the controller and the control card. A
14 pin plug (PC) connects the control card to the func-
tions for SCR 1, SCR 2, and SCR 5. Two machine
screws at the bottom of the plastic case fasten the control
card to the mounting plate. The control card for each
function and the position of each control card is the same
in both configurations of the controller.

Different control cards are used in the electric lift trucks
made by Hyster Company. A replacement control card
must be the same part number as the control card that
was removed. Lift trucks that are equipped with the re-
generative braking function use a different control card
than lift trucks that only use a plugging function. These
two control cards for the traction circuit have a different
shape and must not be used as a replacement for the
other control card. The control card used in lift trucks
equipped with an SCR control for the hydraulic pump
can not be used for one of the control cards for the trac-
tion circuit. A bad control card must be replaced because
it cannot be repaired by service persons.

The control card for the traction circuit has an ”Static
Return to OFF” (SRO) circuit. The key switch and seat

switch must be closed before the accelerator is moved to
operate the lift truck. A service person must understand
the SRO sequence when troubleshooting. The SRO is a
safety circuit that normally prevents the FORWARD or
REVERSE travel of the lift truck unless the operator is
in the correct position at the controls. If a service person
must operate the lift truck with a by–pass on the SRO
circuit, raise the drive wheels so that the lift truck can not
move and cause an accident.

The control card for the traction circuit has a ”Pulse
Monitor Trip” (PMT) circuit that checks for a malfunc-
tion of SCR 1. If SCR 1 does not operate with pulses, but
stays ”ON” continuously, the controller will open the di-
rection contactor and stop the lift truck.

CONTROL CARD ADJUSTMENTS

WARNING
Never operate a lift truck using a control card that
has not been adjusted. The lift truck will not operate
as expected and can cause personal injury or dam-
age. Adjust the control cards according to the follow-
ing procedures.

NOTE:  To check and replace the control card or other
parts of the motor controller, see the correct section for
the controller as shown on page 1.
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PROPORTIONAL CONTROL
(J25–35A Only) (See FIGURE 9.)

This adjustment calibrates the proportional control of
the logic circuit with the position of the steering potenti-
ometer on J25–35A units. The signal voltage from the
steering potentiometer indicates the angle position of
the steering trunnion. The logic circuit uses this voltage
signal to control the energy applied to the traction mo-
tors. This adjustment is not normally necessary unless
the steering potentiometer or the logic circuit is re-
placed.

NOTE: You will see other adjustments on the propor-
tional control module. Special equipment is needed to
make these adjustments. Make changes only to the ad-
justments described in this section.

Before making this adjustment, make sure the steering
potentiometer is calibrated with the steering trunnion.
See the section of the steering potentiometer on page 19.
Make sure the steering chain is correctly adjusted.

1. Make sure the battery is charged and has a specific
gravity of at least 1.260.

2. Raise the drive wheels from the floor.

NOTE: Do not push on the accelerator (MONOTROL)
pedal during Steps 3, 4 and 5.

3. Connect the battery and turn the key switch to the
“ON” position. Close the seat switch. If there is a direc-
tion switch on the steering column, put the switch in the
neutral position. Put the steering trunnion in the straight
forward position (see page 19). Adjust the steering po-
tentiometer until the LED 1 is illuminated.

4. Rotate the steering wheel for turning with a minimum
radius towards the right (85 degrees from the straight
forward position).

NOTE: The 85 degree point for turning in a minimum
radius must occur as you steer into the turn. This point is
where you will adjust to 100% reverse power of the in-
ner drive wheel. The clearance in the steering assembly
will give a wrong 85 degree indication if you go past 85
degrees and return. Make the adjustment when steering
into the turn.

The maximum turning angle of the trunnion is approxi-
mately 90 degrees when the lift truck is moving. The
trunnion will only turn approximately 85 degrees when

the lift truck is stopped because of the increased friction
between the floor and the tire.

FIGURE 9. PROPORTIONAL CONTROL
ADJUSTMENTS

9499

Adjust RH 2 until LED 2 illuminates. If LED 2 is already
illuminated, turn RH 2 counterclockwise until LED 2 is
not illuminated. Then turn RH 2 clockwise until LED 2
just illuminates.

5. Rotate the steering wheel for turning with a minimum
radius towards the left (85 degrees). Check that LED 2
just illuminates at the same degree as when the steering
was turned towards the right. If the adjustment is not
correct, check again the calibration of the steering trun-
nion with the steering potentiometer. Also, check Step 3
again.

6. Check the “CREEP” speed adjustment. Put the steer-
ing trunnion in the straight ahead position. Check that
both drive wheels rotate at equal “CREEP” speeds. Ad-
just the “CREEP” speeds so that they are equal.

7. When turning the lift truck, the proportional control
has a “CREEP” speed that overrides the logic card
“CREEP” speed. This adjustment is RH 3 on the propor-
tional control module. This adjustment is set at the fac-
tory and is not normally adjusted by service technicians.
If this adjustment is not correct, the controller can have a
PMT when turning the lift truck.

If RH 3 must be adjusted, do the following:
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1. KEY SWITCH
2. STEERING COLUMN
3. STEERING CONTROL UNIT
4. POSITION ADJUSTMENT
5. HORN SWITCH
6. OPTIONAL FWD–REV LEVER

FIGURE 19. STEERING COLUMN ASSEMBLY FOR SitDrive  LIFT TRUCKS

Direction Switches (MONOTROL)
(Later Production Lift Trucks) 
(See FIGURE 20.)

There is a small direction switch under each pad of the
MONOTROL pedal. See FIGURE 20. Each switch
controls one direction. A capacitor is in parallel with
each direction switch to decrease arcs at the switch con-
tacts. If both sides of the MONOTROL pedal are pushed
at the same time, the direction circuit is deenergized and
the lift truck will not move. The contacts of the two di-
rection switches are in a series and parallel arrangement
so that both direction contactors can not be energized at
the same time.

Each direction switch must be adjusted so that one set of
switch contacts are closed when the pedal pad is at each
position of its travel. The pedal pad must be removed
from the pedal assembly to make adjustments. Each
switch is normally adjusted so that the body of the
switch is even with the stop on the pedal pad.

11568

FIGURE 20. MONOTROL PEDAL

1. PEDAL PAD
2. FORWARD DIRECTION SWITCH
3. CAPACITOR
4. REVERSE DIRECTION SWITCH
5. SPRING
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7KH FRQWUROOHU DOVR FKHFNV WKH EDWWHU\ YROWDJH
HDFK WLPH D EDWWHU\ LV FRQQHFWHG� 7KH WUDFWLRQ
FRQWURO ZLOO SUHYHQW OLIW WUXFN RSHUDWLRQ LI WKH
EDWWHU\ YROWDJH LV QRW FRUUHFW DV VHW E\ WUDFWLRQ
IXQFWLRQ ��� $ VWDWXV FRGH RI ���� �YROWDJH WRR
KLJK� RU ���� �YROWDJH WRR ORZ�ZLOO LQGLFDWH RQ WKH
GLVSOD\ SDQHO� 7KH EDWWHU\ FDQ KDYH D YROWDJH WKDW
LV WRR KLJK RU WRR ORZ� $ EDWWHU\ ZLWK WKH FRUUHFW
YROWDJH FDQDOVREHGHHSO\GLVFKDUJHG IURPXVHRU
RWKHU UHDVRQV DQG KDYH D YROWDJH WKDW LV OHVV WKDQ
WKH PLQLPXP RI WKH YROWDJH UDQJH�

%DWWHULHV WKDW KDYH GLIIHUHQW DPSHUH KRXU UDWLQJV
RU DUH RI GLIIHUHQW DJHV FDQ VRPHWLPHV EH XVHG LQ
WKH VDPH OLIW WUXFN� ,W FDQ EH QHFHVVDU\ WR DGMXVW
WUDFWLRQ)XQFWLRQ�� VR WKDW WKHZHDNHVW EDWWHU\ LV
QRW GDPDJHG� )ROORZ WKH SURFHGXUH IRU DGMXVWLQJ
WUDFWLRQ IXQFWLRQ �� LQ WKH &KHFNV $QG
$GMXVWPHQWV�

��� :DUQLQJ OLJKW� SDUNLQJ EUDNH LQGLFDWRU� 7KH
UHG OLJKW LV21ZKHQ WKH SDUNLQJ EUDNH LV DSSOLHG
DQG WKH VHDW VZLWFK LV FORVHG� DQGJRHV2))ZKHQ
WKH SDUNLQJ EUDNH LV UHOHDVHG�

��� :DUQLQJ OLJKW� IDVWHQ VHDW EHOW� 7KH UHG OLJKW LV
21 IRU HLJKW WR WHQ VHFRQGV DIWHU WKH NH\ VZLWFK LV
WXUQHG WR WKH 21 SRVLWLRQ�

��� 'LJLWDO 'LVSOD\�7KLV LQGLFDWRU LV EODQNZKHQ WKH
OLIW WUXFN LV RSHUDWLQJ FRUUHFWO\� 7KH VWDWXV FRGHV
DQG WKH KRXUPHWHU YDOXHV DUH VKRZQ RQ WKLV
IRXU��GLJLW /&' GLVSOD\�:KHQ D IDXOW RFFXUV� WKH
VWDWXV FRGH ZLOO EH VKRZQ ZLWK D GDVK ���� LQ WKH
OHIW GLJLW SRVLWLRQ� 7KH ZDUQLQJ OLJKW� 6HUYLFH
,QWHUYDO ����ZLOO DOVR EH LOOXPLQDWHGZKHQ D IDXOW
RFFXUV�

:KHQ LW LV WLPH IRU SHULRGLF PDLQWHQDQFH� WKH
ZDUQLQJ OLJKW� 6HUYLFH ,QWHUYDO ���� ZLOO EH
LOOXPLQDWHG DQG D VWDWXV FRGH ���� ZLOO EH
LQGLFDWHG�7KH UHJLVWHU LQ WKH FRQWUROOHU FDUGPXVW
EH UHVHW E\ WKH VHUYLFH SHUVRQ EHIRUH WKLVZDUQLQJ
OLJKW ZLOO JR 2))�

7KH KRXUPHWHU GLVSOD\ VKRZV WKH RSHUDWLQJ WLPH
RI ���� WR ���� KRXUV� 7KH WLPH IRU WKH WUDFWLRQ
FLUFXLW LV VKRZQ IRU IRXU VHFRQGV DIWHU WKH OLIW
WUXFN KDV EHHQ RSHUDWLQJ DQG WKH NH\ LV WXUQHG WR
WKH 2)) SRVLWLRQ� 7KH LQGLFDWRU OLJKWV IRU WKH
WUDFWLRQPRWRU ��� DQG IRU WKH KRXUPHWHU ����ZLOO
DOVR EH LOOXPLQDWHG GXULQJ WKLV WLPH� ,I WKHUH LV DQ
6&5 FRQWURO FDUG IRU WKH K\GUDXOLF SXPS PRWRU�

WKLV WLPHZLOO WKHQ EH VKRZQ RQ WKH KRXUPHWHU IRU
DQRWKHU IRXU VHFRQGV� 7KH LQGLFDWRU OLJKWV IRU WKH
K\GUDXOLF PRWRU ��� DQG IRU WKH KRXUPHWHU ����
ZLOO DOVR EH LOOXPLQDWHG GXULQJ WKLV WLPH�

3HUIRUPDQFH 'LVSOD\ �6HH ),*85( ���

:KHQ WKH NH\ VZLWFK LV WXUQHG WR WKH21SRVLWLRQ� D VWDUW
SURJUDP ZLOO FDXVH HDFK ZDUQLQJ DQG LQGLFDWRU OLJKW WR
LOOXPLQDWH WR VKRZ WKDW WKH IXQFWLRQ LV RSHUDWLQJ� 7KH
IXQFWLRQV DQG RSHUDWLRQ RI WKH LQGLFDWRUV IRU WKHVH HDUO\
DQG ODWHU GLVSOD\ SDQHOV LV WKH VDPH� 7KHVH GLVSOD\ SDQ�
HOV KDYH WKH IROORZLQJ IXQFWLRQV�

��� %DWWHU\&KDUJH ,QGLFDWRU:LWK/LIW ,QWHUUXSW�
7KLV EDWWHU\ FKDUJH LQGLFDWRU VKRZV WKH EDWWHU\
FKDUJH ZLWK DQ /(' EDU JUDSK� 7KHUH DUH IRXU
JUHHQ EDUV� IRXU RUDQJH EDUV� DQG WZR UHG EDUV�
:KHQ WKH EDWWHU\ LV GLVFKDUJHG GXULQJ RSHUDWLRQ�
WKH /(' EDU WKDW LV LOOXPLQDWHG GHFUHDVHV
VHTXHQWLDOO\ IURP WKH WRS JUHHQ EDU WKURXJK WKH
RUDQJH EDUV WR WKH UHG EDUV� :KHQ WKH EDWWHU\ LV
GLVFKDUJHG WR WKH UHG /(' EDUV� WKH EDWWHU\ LV
��� GLVFKDUJHG DQG WKH OLIW LQWHUUXSW IXQFWLRQ
ZLOO QRW SHUPLW RSHUDWLRQ RI WKH K\GUDXOLF PRWRU�
7KH EDWWHU\ PXVW EH FKDUJHG RU D FKDUJHG EDWWHU\
PXVW EH LQVWDOOHG EHIRUH OLIW WUXFN RSHUDWLRQ FDQ
FRQWLQXH� 7KH WRS JUHHQ EDU ZLOO EH LOOXPLQDWHG
ZKHQ WKH EDWWHU\ LV PRUH WKDQ ��� FKDUJHG�

7KH EDWWHU\ FKDUJH LQGLFDWRU XVHV WKH WUDFWLRQ
FRQWURO VKXQW WR PHDVXUH WKH FXUUHQW GXULQJ
RSHUDWLRQ� 7KLV FXUUHQW DQG EDWWHU\ YROWDJH DUH
FKHFNHG DW WKH VDPH WLPH IRU DQ DFFXUDWH UHDGLQJ
RI EDWWHU\ YROWDJH ZLWK D ORDG �GXULQJ XVH�� 7KLV
PHWKRG FDQ PDNH RSHUDWLRQ RI WKH OLIW WUXFN
GLIIHUHQW ZKHQ WKH EDWWHU\ LV ORZ RU D GLIIHUHQW
EDWWHU\ LV FRQQHFWHG� 7KLV PHWKRG SHUPLWV EHWWHU
XVH RI WKH EDWWHU\ FKDUJH�

7KH FRQWUROOHU DOVR FKHFNV WKH EDWWHU\ YROWDJH
HDFK WLPH D EDWWHU\ LV FRQQHFWHG� 7KH WUDFWLRQ
FRQWURO ZLOO SUHYHQW OLIW WUXFN RSHUDWLRQ LI WKH
EDWWHU\ YROWDJH LV QRW FRUUHFW DV VHW E\ WUDFWLRQ
IXQFWLRQ ��� $ VWDWXV FRGH RI ���� �YROWDJH WRR
KLJK� RU ���� �YROWDJH WRR ORZ�ZLOO LQGLFDWH RQ WKH
GLVSOD\ SDQHO� 7KH EDWWHU\ FDQ KDYH D YROWDJH WKDW
LV WRR KLJK RU WRR ORZ� $ EDWWHU\ ZLWK WKH FRUUHFW
YROWDJH FDQDOVREHGHHSO\GLVFKDUJHG IURPXVHRU
RWKHU UHDVRQV DQG KDYH D YROWDJH WKDW LV OHVV WKDQ
WKH PLQLPXP RI WKH YROWDJH UDQJH�
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5HSODFH 7KH .H\ 6ZLWFK �6HH ),*85( ���

127(�7KHNH\ VZLWFK LV UHSODFHG DV RQHRI WKH FRPSR�
QHQWV RI WKH GLVSOD\ SDQHO� 6HH SURFHGXUH XQGHU 5HSODF�
LQJ 3DUWV 2I 7KH %DVLF 'LVSOD\ 3DQHO WR UHSODFH WKH NH\
VZLWFK RI HLWKHU GLVSOD\ SDQHO DVVHPEO\�

,QGLFDWRU /('V

127(� 7KH LQGLFDWRU /('V RI WKH %DVLF GLVSOD\ SDQHO
DUH SDUW RI WKH FLUFXLW ERDUG DQG PXVW EH UHSODFHG DV DQ

DVVHPEO\� 6HH 5HSODFLQJ 3DUWV 2I 7KH %DVLF 'LVSOD\
3DQHO RI WKLV VHFWLRQ� 7KH /(' LQGLFDWRUV RI WKH 3HUIRU�
PDQFH GLVSOD\ SDQHO FDQQRW EH UHSODFHG� ,I WKHVH /('
LQGLFDWRUV DUH EDG� UHSODFH WKH GLVSOD\ SDQHO� 6HH 5H�
SODFLQJ 'LVSOD\ 3DQHO $VVHPEO\ RI WKLV VHFWLRQ�

%DWWHU\ ,QGLFDWRUV

7KHUH DUH WZR W\SHV RI EDWWHU\ LQGLFDWRUV IRU WKHVH
WUXFNV� 2QH W\SH LV D PHWHU PRYHPHQW ZLWK FRORUHG
EDQGV VKRZLQJ WKH EDWWHU\ FKDUJH �%DVLF GLVSOD\ SDQHO��
7KH RWKHU W\SH LV D /LJKW (PLWWLQJ'LRGH �/('� GLVSOD\
ZLWK /('V RI GLIIHUHQW FRORUV VKRZLQJ EDWWHU\ FKDUJH
�3HUIRUPDQFH GLVSOD\ SDQHO��

127(� 7KH EDWWHU\ LQGLFDWRU LV UHSODFHG DV RQH RI WKH
FRPSRQHQWV RI WKH GLVSOD\ SDQHO� 6HH SURFHGXUH XQGHU
5HSODFLQJ 3DUWV 2I 7KH %DVLF 'LVSOD\ 3DQHO RI WKLV VHF�
WLRQ� 7KH EDWWHU\ LQGLFDWRU RI WKH 3HUIRUPDQFH GLVSOD\
SDQHO FDQQRW EH UHSODFHG DV D VHSDUDWH FRPSRQHQW� 7KH
LQGLFDWRU PXVW EH UHSODFHG DV SDUW RI WKH 3HUIRUPDQFH
GLVSOD\ SDQHO� 6HH 5HSODFLQJ 'LVSOD\ 3DQHO $VVHPEO\
RI WKLV VHFWLRQ�
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'LJLWDO 'LVSOD\
�3HUIRUPDQFH 'LVSOD\ 3DQHO 2QO\�

127(� 7KH GLJLWDO GLVSOD\ RI WKH 3HUIRUPDQFH GLVSOD\
SDQHO FDQQRW EH UHSODFHG DV D VHSDUDWH FRPSRQHQW� 7KH
GLVSOD\PXVW EH UHSODFHG DV SDUW RI WKH 3HUIRUPDQFH GLV�
SOD\ SDQHO� 6HH 5HSODFLQJ 'LVSOD\ 3DQHO $VVHPEO\ RI
WKLV VHFWLRQ�
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GLVFRQQHFW WKH WKUHH ZLUHV IURP WKH VZLWFK� 5HSODFH WKH
VZLWFK DQG UHFRQQHFW WKH ZLUHV� $GMXVW WKH VZLWFK LQ LWV
PRXQW EUDFNHW VR WKDW WKH VZLWFK RSHQV DQG FORVHV FRU�
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%UDNH )OXLG 6ZLWFK

7KLV VZLWFK LV D PDJQHWLF VZLWFK RQ WKH UHVHUYRLU RI WKH
PDVWHU F\OLQGHU IRU WKH VHUYLFH EUDNHV� ,W VHQGV D VLJQDO
WR WKH FRQWURO FDUG RI WKH GLVSOD\ SDQHO WR LOOXPLQDWH WKH
LQGLFDWRU IRU ORZIOXLG OHYHO�7KH VZLWFK LVSDUWRI WKH UHV�
HUYRLU� 7R UHSODFH WKH UHVHUYRLU� VHH7+(%5$.(6<6�
7(0 IRU \RXU XQLW�

%UXVK :HDU $QG 2YHU 7HPSHUDWXUH 6HQVRUV

7KH %UXVK :HDU ,QGLFDWRUV LOOXPLQDWH ZKHQ WKH PRWRU
EUXVKHVPXVWEH UHSODFHG�7KH VHQVRUZLUHV IRU WKHEUXVK
ZHDU LQGLFDWRUV DUH DQ LQVHUW LQ WKH EUXVK PDWHULDO ZKHQ
LW LVPDGH� 7KH VHQVRUZLUHV DUH LQVXODWHG IURP WKHEUXVK
PDWHULDO� :KHQ WKH EUXVK ZHDUV ZLWKLQ DSSUR[LPDWHO\
��� PP ������ LQ� RI WKH EUXVK OHDG� WKH LQVXODWLRQ EH�
WZHHQ WKH VHQVRU ZLUH DQG WKH EUXVK PDWHULDO LV GH�
VWUR\HG� 7KH FRQQHFWLRQ EHWZHHQ WKH EUXVK DQG WKH VHQ�
VRUZLUH FDXVHV WKHZDUQLQJ LQGLFDWRU WR LOOXPLQDWH LI WKH
FLUFXLW LV RSHUDWLQJ FRUUHFWO\� 0RWRU LQGLFDWRUV RQ WKH
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127(� 7KH IORRUSODWHV PXVW EH LQVWDOOHG WR FKHFN WKH
PD[LPXP VSHHG DGMXVWPHQW RI WKH DFFHOHUDWRU SRVLWLRQ
VHQVRU�

:KHQ WKH SRVLWLRQ RI WKH 0RQRWURO SHGDO RU DFFHOHUDWRU
SHGDO DQG WKH VWDUW VZLWFK DGMXVWPHQWV DUH FRUUHFWO\ DG�
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WHUPLQDOV WR GLVFKDUJH HDFK FDSDFLWRU DQG SUHYHQW
HOHFWULFDO VKRFNV�

�� 5HPRYH WKH FRYHU IURP WKH FRXQWHUZHLJKW IRU DFFHVV
WR WKH WUDFWLRQ FRQWURO FDUG�

�� &RQQHFW D YROWPHWHU EHWZHHQ WKH 7%� WHUPLQDO ��� RI
WKH WUDFWLRQ FRQWURO FDUG DQG D EDWWHU\ QHJDWLYH ����� 6HH
),*85( ��� &RQQHFW WKH EDWWHU\ DIWHU WKH YROW PHWHU LV
FRQQHFWHG�
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IORRU SODWH� 7KH FRUUHFW YROW PHWHU UHDGLQJ LV ��� YROW RU
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FIGURE 9. TYPICAL COMPONENT LOCATIONS OF THE EV–100 CONTROLLER, 
SitDrive  LIFT TRUCKS

1. TRACTION CARD REGENERATIVE BRAKING
2. TRACTION CARD WITHOUT REGENERATIVE

BRAKING
3. EV–100 CONTROL, HYDRAULIC PUMP MOTOR
4. CONTACTOR, HYDRAULIC PUMP MOTOR
5. CONTACTOR, REGENERATIVE BRAKING
6. CONTACTOR, 1A

11531

MOTOR CONTROLLER WITH REGENERA-
TIVE BRAKING, 1A BY–PASS, AND SCR
CONTROLLER FOR HYDRAULIC PUMP

MOTOR CONTROLLER WITH 1A BY–PASS,
AND CONTACTOR CONTROL FOR HYDRAU-
LIC PUMP

7. CONTACTOR, FORWARD DIRECTION
8. CONTACTOR, REVERSE DIRECTION
9. CONTACTOR, FIELD WEAKENING

10. FUSE, TRACTION CIRCUIT
11. FUSE, HYDRAULIC PUMP
12. FUSES, CONTROL CIRCUIT AND

STEERING

31 2 4

987 6 5 7 8 610 1112 1110
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12173 121241 23 4

MOTOR CONTROLLER WITH REGENERA-
TIVE BRAKING, 1A BY–PASS, AND SCR
CONTROLLER FOR HYDRAULIC PUMP

MOTOR CONTROLLER WITH 1A BY–PASS,
AND CONTACTOR CONTROL FOR HYDRAU-
LIC PUMP

5 6 67 7 88 9
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1. BATTERY
2. SCR 1
3. DIODE D3
4. LEFT MOTOR FIELD
5. LEFT MOTOR ARMATURE
6. RIGHT MOTOR FIELD
7. RIGHT MOTOR ARMATURE
8. MOTOR CURRENT SENSOR
9.CONTACTOR 1A

10. DIODE D4
11. LEFT TURN SWITCH
12. RIGHT TURN SWITCH
13. CONTACTOR D (BALANCE CONTACTOR)
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FIGURE 20. DUAL MOTOR PLUGGING
CIRCUIT (LEFT TURN)

If a turn switch is open, only the traction motor that is
operating will use the plugging function. The contactor
D will not close. See FIGURE 20. and FIGURE 21.

The control card for the traction circuit has a PLUG ad-
justment. This adjustment controls the maximum appli-
cation of the plugging current. The position of the accel-
erator pedal controls the plugging distance up to the
maximum application. This adjustment can be changed
as needed for an operator. Turning the adjustment clock-
wise will decrease the plugging distance. Turning the
adjustment counterclockwise will increase the plugging
distance. The shorter the plugging distance, the faster is
the wear on the traction motor brushes.

SCR CONTROL 
(HYDRAULIC PUMP MOTOR)

The control card for the hydraulic pump is not the same
as the control card for the traction circuit. This control
card has a different (OSC ASM) label. The SCR func-
tion of a speed control is the same, but the many func-
tions necessary for control of a traction circuit are not
needed for the hydraulic pump. A contactor is not used
in the power circuit. The 325 ampere fuse for the hy-
draulic pump circuit is found between the (+) bus bar
and the SCR 1 anode of the controller.

1. BATTERY
2. SCR 1
3. DIODE D3
4. LEFT MOTOR FIELD
5. LEFT MOTOR ARMATURE
6. RIGHT MOTOR FIELD
7. RIGHT MOTOR ARMATURE
8. MOTOR CURRENT SENSOR
9.CONTACTOR 1A

10. DIODE D4
11. LEFT TURN SWITCH
12. RIGHT TURN SWITCH
13. CONTACTOR D (BALANCE CONTACTOR)
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FIGURE 21. DUAL MOTOR PLUGGING
CIRCUIT (RIGHT TURN)

This control card does not have an SRO check nor a
PMT check. If SCR 1 has a short–circuit, the pump mo-
tor will run until the battery is disconnected. The main
control valve is an open center valve and the hydraulic
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FORWARD contactor is closed. No voltage is applied to the traction circuit because SCR 1 is not ON.

The control card sends a gate signal to SCR 2. This action gives a current path to both sides of C1. C1
charges to battery voltage. SCR 2 goes OFF when C1 is charged because there is no current flow.

The control card senses the voltage on C1 through PC14 of the control card plug. If the capacitor is
charged, the control card will send a gate signal to SCR 1.

FIGURE 32. SEQUENCE OF OPERATION, GATE SIGNAL TO SCR 2
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FIGURE 3. COMPONENT LOCATIONS, R30EH LIFT TRUCKS

1. ELECTRONIC CONTROL
MODULE

2. CONTROL CARD, HYDRAULIC
PUMP

3. CONTACTOR C1
4. FUSES, CONTROL CIRCUIT
5. CONTROL CARD, TRACTION

CIRCUIT
6. CONTACTOR, REVERSE

DIRECTION
7. CONTACTOR, FORWARD

DIRECTION
8. CONTACTOR, REGENERATIVE

BRAKING
9. DIODE D7 

(REGENERATIVE BRAKING),
10. CONTACTOR, STEERING PUMP
11. FUSES, TRACTION CIRCUIT

HYDRAULIC PUMP. AND
STEERING

12. MOTOR CONTROL MODULE,
TRACTION

13. POWER DISCONNECT
MODULE

14. CONTACTOR, BATTERY
DISCONNECT

15. MOTOR CONTROL MODULE,
HYDRAULIC PUMP

16. AUTOMATIC SHUT–OFF
MODULE

1

2

3

4

5

6

3

7 8

9

10

11

12

13

14

15

16
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erative braking contactor. The regenerative braking
contactor has a special constant duty coil rated at 24
volts and must be used with the special electronic driver.
This special electronic driver looks like the other elec-
tronic drivers used in this controller. The special elec-
tronic driver has the following part number:
1C3645CPM1UDA9. This special electronic driver has
an internal circuit that reduces the battery voltage to an
average 17 volts applied to the coil of the regenerative
braking contactor. The coil of the regenerative braking
contactor will be damaged unless the special electronic
driver is used with it.

When the configuration of the controller was changed
during 1987, the special electronic driver for the regen-
erative braking function was removed. The coil on the
regenerative braking contactor was changed to a 36–48
volt rating. The coil is not rated for constant operation,
so a resistor is added in series with the coil on 48–volt lift
trucks to reduce the voltage. The same electronic driver
used for the other contactors is now used with the regen-
erative braking contactor.

5913

FIGURE 14. ELECTRONIC DRIVER MODULE

1

2 3

4

The resistor in series with the coil is installed in all
36–48 volt controllers. Two wires are connected to the
coil when the controller is received from the manufac-
turer. One wire is from the resistor and the second wire is
a by–pass around the resistor. If the controller is in-
stalled in a lift truck with a 48 volt battery, the by–pass
wire is disconnected. If the controller is installed in a lift
truck with a 36 volt battery, both wires stay connected
and the resistor does not function.

The electronic drivers used for the FORWARD, RE-
VERSE, and 1A contactors have the following part
numbers: 
1C3645CPM1RDA2 (for 36–48 volt service)

The access to the electronic drivers on the bottom of the
stack is difficult. Remove the two mounting screws and
separate the drivers as necessary for access to the termi-
nals. Make sure you disconnect the battery when you
separate or connect the electronic drivers. Do not cause
a short–circuit.

The electronic driver modules are most easily checked
in the lift truck. Raise the drive wheels from the floor.
Connect the battery. Set the controls of the lift truck so
that the electronic driver you are checking will operate.
Check that there is an input signal on terminal 1 of
1.0–2.0 volts.

If there is 1.0–2.0 volts at terminal 1 of the electronic
driver, check for approximately battery voltage between
battery negative and terminal 3 or terminal 4. If there is
approximately battery voltage, the electronic driver is
damaged. A good electronic driver will indicate less
than 10 volts when measured between terminals 2 and 3
when the contactor is closed during operation.

CONTACTORS

The FORWARD  and REVERSE contactor assemblies
control the direction of current flow through each trac-
tion motor. The contactor is a heavy–duty switch that
opens and closes the power circuit. The traction circuit
has a FORWARD  and REVERSE contactor assembly.
Each contactor assembly has the following parts: two
sets of normally open (NO) contacts, two sets of nor-
mally closed (NC) contacts, and a coil. The coil is an
electromagnet that moves the NO contacts to the closed
position against spring pressure. The coil is in the con-
trol circuit. The contactor tips are in the traction circuit.
A suppressor is part of each coil. The contactors in your
lift truck can look different than the contactors shown in
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INTRODUCTION

GENERAL

NOTE:  This section does NOT include the
EV–100/200 ‘‘LX ’’ Series of motor controllers. How-
ever, the basic operation and most components are the
same. See the section EV–100/200 LX SERIES
DIAGNOSTIC MOTOR CONTROLLER AND
HAND SET, 2200 SRM 460 for the ‘‘LX ’’ Series con-
trollers.

This section describes the procedures for troubleshoot-
ing the EV–100 motor controller. The EV–100 motor
controller is used, with modifications, in several series
of lift trucks. Other information can be found in the fol-
lowing sections:

EV–100 MOTOR CONTROLLER, REPAIRS AND
ADJUSTMENTS, 2200 SRM 288 describes the re-
pairs and adjustments of the EV100 controller and the
control switches.

EV–100 MOTOR CONTROLLER, DESCRIP-
TION AND OPERATION, 2200 SRM 287 describes
the circuits and operation of the EV–100 controller.

DIAGRAMS . Circuit diagrams and details for the elec-
trical system. There is a separate DIAGRAMS  section
printed for each series of electric lift truck.

This section is separated into the following parts:

• SRO And PMT Circuits (traction circuit). A short
description of the SRO and PMT circuits and the
sequence of operation of the controller is used as
an introduction to Troubleshooting. The func-
tions and operations of the SRO and PMT circuits
must be understood before doing the
troubleshooting procedures.

• Troubleshooting (traction circuit without regen-
erative braking). General procedures and fault
analysis.

• Troubleshooting (traction circuit with regenera-
tive braking). General procedures and fault
analysis.

• Troubleshooting for lift trucks with an SCR con-
troller for the hydraulic pump motor. General
procedures and fault analysis.

Some lift trucks have a second EV–100 controller to
control the speed of the hydraulic pump motor. Both
controllers are found on the same control panel and use
the same principles of operation. The controller for the
hydraulic pump motor only controls the motor speed
and does not have the other functions necessary for con-
trolling the traction motor. A Troubleshooting guide is
included in this section for this controller. Lift trucks
that do not have an EV–100 controller for the hydraulic
pump motor, have a contactor for motor control.

WHEN YOU NEED HELP. Call a Hyster lift truck
dealer if you have correctly followed a fault procedure
and have not found the fault. This section describes the
most common faults that sometimes occur in the
EV–100 controller. Hyster dealers can call Service En-
gineers who can help you check and repair a fault that is
not common.

NOTE: The configuration of the controller was
changed during November 1987. The operation of the
controller is still the same, but some power connections
and the location of some contactors were changed. All
of the components are on a base plate mount in the ear-
lier configuration. The later configuration divides the
base plate into three groups:

• traction controller group

• contactor group

• controller group for the hydraulic pump.

(If the SCR controller for the hydraulic pump is not
used, a single contactor for the hydraulic pump is in-
stalled in that position.)

The three groups of components are fastened to the rear
plate of the battery compartment. FIGURE 1. shows a
typical controller in the newer configuration.
FIGURE 2. shows the configuration of the earlier
manufacture.
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1.14 Turn the key switch to OFF and connect wire
57A at terminal TB2. Check the SRO circuit.
Turn the key switch to ON and close the seat
switch. Do not step on the accelerator (Mono-
trol) pedal. Check for battery voltage at TB5
and TB6. (If there is battery voltage at TB5 or
TB6 before TB3, the SRO circuit will not per-
mit the operation of the lift truck.)

From 1.12

1.15 Battery voltage at TB5 or TB6 when the pedal
is up. Adjust or repair the direction switches.

1.16 No voltage at TB5 or TB6. SRO circuit oper-
ates correctly. Check the forward direction
switch. Set the controls to operate in the For-
ward direction, and close the start switch.
Check for battery voltage at TB5.

1.18 Check the PMT electronic driver. Check for 1.0
to 2.0 volts at terminal 1 (wire 24) of the PMT
electronic driver.

LIFT TRUCKS WITHOUT REGENERATIVE BRAKING

1.17 No voltage at TB5. Repair or adjust the direc-
tion switches.

1.19 No signal voltage to the PMT electronic driver.
Check the wire and plug connections. If the
wire and plug connections are good, replace the
control card.

1.20 Signal voltage (1.0 to 2.0 volts) is correct at ter-
minal 1 of the PMT electronic driver. Check for
battery voltage at terminal 4 of the PMT elec-
tronic driver. 1.21 No voltage at terminal 4. Check the coil and

wires for the forward contactor. Do necessary
repairs.

1.22 Battery voltage is correct at terminal 4. Check
that wire 13A is connected to terminal 2 of the
PMT electronic driver. If the wires are correct,
replace the PMT electronic driver.

1.23 If the lift truck still has a fault at this step, check
that you are using the correct fault description.
Check that you have made the tests described in
the troubleshooting steps. Call your Hyster lift
truck dealer for other recommendations.
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Possible Causes: • Short–circuit across SCR 1 
• Short–circuit or open circuit in the control circuit 
• Faulty switch in the control circuit (possible SRO function)
• Control card is faulty 
• Faulty timer module 
• 1A contacts welded closed 
• PMT electronic driver is faulty 
• Brown wire to PC2 is open

FAULT NUMBER 2R. Lift Truck Will Not Move In Either Direction. The Direction Contactors
Never Close. The Regenerative Braking Contactor Closes.

2.0R Check for a short–circuit across SCR 1. Turn
the key switch to ON. Check for a short–circuit
across SCR 1. Measure the voltage between the
anode and cathode of SCR 1. (Put the (+) probe
on the anode and the (–) probe on the cathode.)
The correct voltage is approximately battery
voltage.

2.1R No voltage across SCR 1. Disconnect the bat-
tery and discharge the capacitor C1. Check that
the 1A contacts are not welded together. Repair
or replace a faulty contactor 1A.

2.2R Check SCR 1 and D3 for a short–circuit.

2.4R Disconnect the battery. Disconnect wire 57A at
TB2. Connect the battery, turn the key switch to
ON, close the seat switch and set the controls to
operate in the Forward direction, and close the
start switch. Check for battery voltage on wire
57A.

NOTE:  Wire 57A must be disconnected from TB2 or
the check for battery voltage will not correctly
indicate if the circuit through the brake switch
and the start switch has a problem. TB2 and
TB3 are connected through a 7.3k ohm resistor
in the control card.

2.3R Replace a faulty SCR 1 or D3. If SCR 1 is
faulty, make sure you check D3. A faulty D3
can damage SCR 1.

NOTE:  The operation of the regenerative braking con-
tactor indicates that the control card is receiv-
ing battery power and the circuit for the regen-
erative braking contactor is operating.

2.5R No voltage on wire 57A. Check the start switch,
brake switch, and the wire to the key switch.
Repair or adjust as necessary.

To 2.6R

RAISE
DRIVE WHEELS

LIFT TRUCKS EQUIPPED WITH REGENERATIVE BRAKING
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Possible Causes: • Control card is faulty or needs adjustment 
• Contactor 1A is faulty 
• 1A electronic driver is faulty 
• Accelerator potentiometer is faulty or needs adjustment

FAULT NUMBER 8R. Contactor 1a Will Not Energize. The Other Operations Of The Lift
Truck Are Normal.

8.0R Disconnect the battery and separate the con-
nector. Check the adjustments on the control
card.

8.1R Set the adjustments according the specifica-
tions for the lift truck for which you are making
repairs. The operation of the lift truck will not
be correct if any of the sensor wires are discon-
nected.

8.2R Connect the battery and turn the key switch to
the ON position. Set the controls so that the lift
truck will normally operate. Check the adjust-
ment of the accelerator potentiometer. Measure
the voltage between TB1 and battery negative.
The correct voltage is 3.50 to 3.68 volts at creep
and decreases smoothly to 0.0 to 0.2 volts when
the accelerator is moved to maximum speed.
The 1A contactor is normally energized at less
than 0.5 volts.

8.4R The voltage at TB1 decreases correctly. Check
the voltage at terminal 1 of the 1A electronic
driver when the voltage at TB1 has decreased to
less than 0.5 volts.

8.3R The voltage at TB1 is wrong. Check the linkage
and the adjustment o f the accelerator potenti-
ometer. If the voltage does not decrease
smoothly between creep and maximum speed,
replace the accelerator potentiometer. This sig-
nal voltage must decrease to less than 0.5 volts
before the control card will permit the contac-
tor 1A to close.

8.5R The voltage at terminal 1 of the 1A electronic
driver is less than 1.0 to 2.0 volts. The control
card is faulty, replace the control card.

RAISE
DRIVE WHEELS

LIFT TRUCKS EQUIPPED WITH REGENERATIVE BRAKING

8.6R 1.0 to 2.0 volts at terminal 1 of the 1A elec-
tronic driver. Check for battery voltage be-
tween terminal 3 of the 1A electronic driver
and battery negative.

8.8R No battery voltage across the 1A electronic
driver. Check for battery voltage at the positive
terminal of the coil for the 1A contactor.

8.9R Battery voltage at the positive terminal of the
coil for the contactor 1A. Replace the coil or re-
pair any bad connections.

8.7R There is battery voltage across the electronic
driver. Disconnect the battery and replace the
1A electronic driver.
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*TRACTION CARD PLUG ONLY

12667

12713

PIN
NO.

WIRE
NO.

9–PIN CONNECTOR WIRING

1
2
3
4
5
6
7
8
9

CONNECTION/FUNCTION

95
96
93
94
98
99
–
13
10

Traction Motor Over Temperature
Pump Motor Over Temperature
Traction Motor Brush (A) Wear
Traction Motor Brush (B) Wear
Pump Motor Brush (A) Wear
Pump Motor Brush (B) Wear
Not Used
Battery Negative
Battery Positive From Key Switch

BOTTOM VIEW

EARLY SitDrive   UNITS LATER SitDrive   UNITS

FIGURE 2. INSTRUMENT PANEL DISPLAY

1. DISPLAY UNIT
2. BRUSH WEAR INDICATOR, HYDRAULIC

MOTOR (YELLOW LED)
3. TEMPERATURE ALARM, HYDRAULIC

MOTOR (RED LED)
4. TEMPERATURE ALARM (RED LED) 

(ILLUMINATES WITH ITEM 3 OR 5)
5. TEMPERATURE ALARM, TRACTION 

MOTOR (RED LED)
6. BRUSH WEAR INDICATOR, TRACTION

MOTOR (YELLOW LED)
7. STATUS CODE FUNCTION INDICATOR

(GREEN LED)

8. HOUR METER FUNCTION 
INDICATOR (GREEN LED)

9. FOUR DIGIT DISPLAY
10. BATTERY FUNCTION INDICATOR

(GREEN LED)
11. MOUNT BRACKET
12. MOUNT NUTS
13. 9–PIN MOTOR CONNECTOR
14. TRACTION CARD CONNECTOR
15. PUMP CARD CONNECTOR
16. INSTRUMENT PANEL
17. TO CONTROL CARD PLUG Y

Batteries that have different amp hour ratings or are of
different ages can sometimes be used in the same lift
truck. It can be necessary to adjust traction function 14
so that the weakest battery is not damaged. Follow the
procedure for adjusting traction function 14 in the
Checks And Adjustments.

CONTROL CARD CONNECTIONS

All connections between the control card or control
cards and any other electrical component are made at the

edge of the card. See FIGURE 3. These connections are
made at the four connector plugs: Plug A (PA 1 through
6), Plug B (PB 1 through 6), Plug Y (PY 1 through 14) or
Plug Z (PZ 1 through 14). There are also six screw ter-
minals for connections (TB 1 through 6).

Plugs A and B and the screw terminals have some of the
same function as on the earlier EV–100 and EV–200
control cards. The Plug Z has basically the same connec-
tions as the Plug C on the earlier (before “LX”) control
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FUNCTION 2 CREEP SPEED
(Push 2)

This function permits the adjustment of the creep speed
of the lift truck. The range of adjustment is from 0 (5%)
to 255 (15%). The percent values are the SCR 1 ON
TIME. A constant creep speed frequency will be main-
tained when the accelerator input voltage is between 3.7
and 3.5 volts (an ohm value between 6K and 4.7K
ohms).

FUNCTION 3 CONTROLLED ACCELER–
ATION AND 1A TIME 
(Push 3)

This function permits the adjustment of the maximum
rate of acceleration. The setting determines the time al-
lowed to reach maximum SCR speed after the accelera-
tor is set for maximum speed from stop. The control will
stay in SCR acceleration for between 0.77 second (8)
and 21.5 seconds (255) before the 1A contactor will
close. The numbers in () are the setting numbers for the
times shown. The 1A contactor will automatically close
0.2 second after the controlled acceleration stops. The
speed control input is less than 0.5 volt (accelerator po-
tentiometer set at less than 50 ohms). Do not adjust the
function for a setting less than the minimum setting of 8.

FUNCTION 4 CURRENT LIMIT 
(Push 4)

This function permits the adjustment of the current limit
of the control. The rating of the control will determine
the range of adjustment for this function. See Table 7, 8,
10, 11, 12, 14, 15, 18 or 19. Do not adjust the setting to
any number other than the factory setting.

FUNCTION 5 PLUGGING DISTANCE 
(CURRENT) 
(Push 5)

This function permits the adjustment of the distance it
takes to stop the lift truck when plugging by controlling
the current. Settings of higher numbers makes the lift
truck stop faster. Lower numbers decreases the stopping
rate for a longer stopping distance.

CAUTION
Traction motor or controller damage will occur if the
setting is above the maximum setting of Table 7, 8,
10, 11, 12, 14, 15, 18 or 19.

The number for the setting for the current value of this
function must be found if the Pedal Position Plug (Func-

tion 16) will not be used. To find the number for the cur-
rent value, use the following information:

Range 200 to 1000 amps (EV–100)
300 to 1500 amps (EV–200)

Setting Range 0 to 255 
Resolution 3.14 amps per set unit 

(EV–100)
4.7 amps per set unit 
(EV–200)

Example: Setting of 20=263A (EV–100)
20 x 3.14A = 62.8A or 63A
63A + 200A (range min) = 
263A

FUNCTION 6 1A DROP OUT CURRENT
(Push 6)

This function permits the adjustment of the setting for
the current value at which the 1A contactor will dee-
nergize (open). The 1A contactor will open and the mo-
tor torque will be limited to SCR current to prevent mo-
tor currents that are too high. A setting of 255 will dis-
able the 1A Drop Out.

FUNCTION 7 FIELD WEAKENING PICK UP
(Push 7)

CAUTION
A setting HIGHER than the setting shown in Table
10, 14 or 15 will make the Field Weakening Contac-
tor energize too soon. This operation can damage the
traction motor.

This function permits the adjustment of the setting for
the current value at which the FW contactor will ener-
gize (close). This setting permits the FW contactor to
close when the lift truck has returned to approximately
150% of its running current with a full load on a level
surface.

Do NOT set this function to a setting greater than the
setting of Function 8.

FUNCTION 8 FIELD WEAKENING
DROP OUT 
(Push 8)

CAUTION
A setting HIGHER than the setting shown in Table
10, 14 or 15 will make the Field Weakening Contac-
tor remain energized at high currents. This opera-
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Setting
Min/MaxNo.

0.1 Sec/1.1 Sec

84.5 Amp/1320 Amp

000/050

255

0001

010

035

–

13%Batt V

0001/255

035/064

–

13%/24% Batt Volts

1

2

3

4

7

11

12

13

14

16

17

65 Amp

0.31 Sec

375 Amp

2.28V

000/255

255 375 Amp

010

0103

065 063/071

010/025

– HI with BDI

Stored Status Code

Controlled Acceleration & 1A Time

Current Limit C/L (Lift Relief)

Speed Limit 1 (Max mtr, V w/NO sw cl)

Speed Limit 2 (Max mtr, V w/NO sw cl)

Speed Limit 3 (Max mtr, V w/NO sw cl)

Internal Resistance Comp. Start

Card Type Selection

Internal Resistance Compensation

Speed Limit 4 (Max mtr, V w/NO sw cl)

NOTE: There are no functions 5, 6, 8 through 10, 15 or 18 for the
Pump Card. Settings for these functions have no effect on operation.

055 21%Batt V 035/064 13%/24% Batt Volts

255 100%Batt V 305/255 13%/100% Batt Volts

180 100%Batt V 305/255 13%/100% Batt Volts

1 Any number other than “zero” can be read as a possible fault.
3 Average value for most batteries. See procedure for a more accurate value. 
7 Open center current (newer card only). Older card value is 44 Amp.
8 Current at relief (newer card only). Older card value is 226 Amp..

–

TABLE 9. EV–100 LXP  FUNCTION VALUE SETTINGS – E/J1.25–1.75XL (E25–35XL) 36/48V
(Pump Card)

Factory
Setting

Factory
ValueDescription

FUNCTION ALLOWED RANGE

Value
Min/Max

RECOMMENDATION

255 190 Amp 255 190 AmpCurrent Limit C/L (Tilt Relief)

Controlled Acceleration Compensation 015 – 015 39 Amp7/249 Amp8
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No.

TABLE 19. EV–100 LX  FUNCTION VALUE SETTINGS – R30E/EA/EF
(Traction Card)

Factory
Setting

Factory
Value

0.94 Sec/21.5 Sec

100Amp/529 Amp

010/255

24 Volts

36 Volts

255

0001

000

0002

0009

0009

0009

0009

0009

0009

0009

0009

0007

–

–

–

–

–

–

–

–

–

–

–

0001/255

0002

0007

0009

0009

0009

0009

0009

0009

0009

0009

–

–

–

–

–

–

–

–

–

–

–

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Description

FUNCTION

5%

2.2 Sec

330 Amp

530 Amp

260 Amp

000/255 5%/15%

255

000/125

330 Amp

200 Amp/592 Amp105

025

015

038

040

002

000/031

032/044

002

24 Volt Operation

36 Volt Operation

000/134

– –

Stored Status Code

Creep Speed

Controlled Acceleration & 1A Time 24V

Current Limit C/L

Plugging Distance (Current)

Field Weakening Pick Up (Current)

Field Weakening Drop Out (Current)

Regen. Braking C/L

Regen. Start (% ON Time)

Speed Limit 1 (Max mtr, V w/NC sw open)

Speed Limit 2 (Max mtr, V w/NC sw open)

Speed Limit 3 (Max mtr, V w/NC sw open)

Internal Resistance Compensation

Battery Volts

Pedal Position Plug

Battery Volts

Card Type Selection

Steer Pump Time Delay

1A Drop Out Current

24V

36V

ALLOWED RANGE

Setting
Min/Max

Value
Min/Max

1 Any number other than “zero” can be read as a possible fault.
2 Settings greater than 250 will disable the 1A Drop Out function. 
9 Not used, set to 000 (zero).

RECOMMENDATION

REPAIRS

GENERAL

NOTE:  Do NOT remove the circuit board from the case
when replacing a control card. There are no internal re-
pairs that can be made by service personnel. The control
card and case must be replaced as a unit and sent to be
repaired.

CAUTION
ALWAYS replace all of the contactor contacts of a
contactor at the same time. Replace the Pump
contactor contacts after 1000 hours of operation.
Replace other contactor contacts when the thickness

of any area of a contact is 30% of the thickness when
new or there is any transfer of contact material.

See the section EV–100 Repair, 2200 SRM 288 to re-
pair the components of the EV–100 Motor Controllers.
See the section EV–200 MOTOR CONTROLLER,
2200 SRM 414 to repair the components of the EV–200
Motor Controllers.

CONTROL CARD PLUGS (See FIGURE 5.)

All control card connections are made at plugs A, B, Y
or Z or at the six screws of TB terminals. If a wire
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PS

PB3

Malfunction of coil driver in control card
• Replace control card.

POS

T2

1A

PB6

PB2

RB

+

+

+
1A

NOTE:  This status code can only be found when the Hand Set is
connected. This status code is shown as an additional information
for Status Code 46.

STATUS CODE

–25
MEMORY
RECALL

CIRCUIT

Yes

Traction

DESCRIPTION

INDICATION OF FAULT

POSSIBLE CAUSE

REASON FOR STATUS CODE DISPLAY
This status code is displayed when the 1A contactor takes
more than 0.060 second to open.

1A contactor does not open or opens slowly.

Tips of 1A or Forward and Reverse contactor wear rapidly. Status
Code 46 can be on the display, but no fault can be found.

STATUS CODE

–26
MEMORY
RECALL

CIRCUIT

Yes

Traction

DESCRIPTION

INDICATION OF FAULT

POSSIBLE CAUSE

REASON FOR STATUS CODE DISPLAY
This status code is displayed when there is a short–circuit in
the electronic driver for the 1A, PS, RB or FW contactor.

Electronic driver (in control card) for the 1A, PS, RB or FW contactor
has a short–circuit.

1A, PS, RB or FW contactor energizes as soon as the key is moved
to the ON position.

Malfunction of 1A contactor
• Check 1A contactor for slow operation as it opens.

PB1

FW

+
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Forward or Reverse contactors deenergize and energize, then will
only energize when the key is moved to the Off then ON position.

RB contactor malfunction.
• Check the RB contactor for smooth operation and wear on

the moving parts.

Forward or Reverse contactors deenergize and energize, then will
only energize when the key is moved to the Off then ON position.

RB contactor coil circuit malfunction.
• Check the resistance of the coil for the RB contactor. The

correct resistance is 10–14 ohms.

• Check for loose connections from PB2 to the negative
side of the RB contactor coil.

• Check for loose connections from battery positive to the
positive side of the RB contactor coil.

RB contactor malfunction.
• Check the RB contactor for smooth operation and wear on

the moving parts.

STATUS CODE

–73
MEMORY
RECALL

CIRCUIT

Yes

Traction

DESCRIPTION

INDICATION OF FAULT

POSSIBLE CAUSE

REASON FOR STATUS CODE DISPLAY
This status code is displayed when the RB contactor does
not open within 100 milliseconds after power is removed
from the coil.

Regenerative braking contactor does not open or opens slowly.

STATUS CODE

–74
MEMORY
RECALL

CIRCUIT

Yes

Traction

DESCRIPTION

INDICATION OF FAULT

POSSIBLE CAUSE

REASON FOR STATUS CODE DISPLAY
This status code is displayed when the RB contactor does
not close within 100 milliseconds after power is applied to
the coil.

Regenerative braking contactor closes too slowly.

A2

A2

A1

D7

RB
CONTACTS

+ RB
COILTRACTION

MOTOR

PB2 PA6

Input signal to PA6 is not regular.
• Check for an open–circuit or loose connections in the PA6

circuit from PA6 to the A2 connection (positive
connection) of the RB contactor.

Input signal to PA6 is not regular.
• Check for an open–circuit or loose connections in the PA6

circuit from PA6 to the A2 connection (positive
connection) of the RB contactor.

A2

A2

A1

D7

RB
CONTACTS

+ RB
COILTRACTION

MOTOR

PB2 PA6
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Malfunction of SCR 2 (Pump) circuit.
• Open circuit or loose connection between

suppressor/SCR 1 assembly and SCR 5 (BUS).

• Open circuit or loose connection between SCR 5 and
SCR 2 (BUS).

• Open circuit or loose connection between SCR 2 and
PZ11 (red wire) or between SCR 2 gate and PZ10
(white/red wire).

• Check SCR 2 to make sure that it will go ON with a
gate signal.

STATUS CODE

–150
MEMORY
RECALL

CIRCUIT

No

Pump

DESCRIPTION

INDICATION OF FAULT

POSSIBLE CAUSE

REASON FOR STATUS CODE DISPLAY
This status code is displayed when SCR 2 (Pump) does
not go ON at the beginning of the capacitor charge cycle.

Capacitor C1 (Pump) volts too low.

RED/WHITE SCR 2

SCR 5

WIRE TO PZ10

RED
WIRE

SCR 1

SCR 2

C1

+

–

1XT5

PZ10

RED/WHITE
WIRE

TO PZ11

RED
WIRE

PZ11

SCR 1 & SUPPRESSORS G1
Hydraulic pump motor will not operate or continues to operate until
the battery is disconnected.

Too much inductance from power cables.
• Check for battery cables that are too long.

• Check for attachments that add too many cables or cables
that are too long.

STATUS CODE

–151
MEMORY
RECALL

CIRCUIT

Yes

Pump

DESCRIPTION

INDICATION OF FAULT

POSSIBLE CAUSE

REASON FOR STATUS CODE DISPLAY
This status code is displayed when the voltage on capacitor
C1 (Pump) is more than 225 volts and the motor current is
more than 300 amps.

Capacitor C1 (Pump) voltage is too high when motor current is high.

Pump motor current is too high.
• Check for a short–circuit in the field winding.

• Check for a short–circuit in the armature winding.

Hydraulic pump motor will not operate or continues to operate until
the battery is disconnected.

A2

S1

NEGATIVE

SUPPRESSOR
D3

T2

SCR 1

CURRENT
SENSOR

C1
+

–
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Modified

Labels that have a combination of numbers and letters are for power
cables. Labels that have only numbers are for control wires.

FIGURE 3. CONFIGURATIONS OF THE EV–100ZX OR EV–200ZX SCR MOTOR
CONTROLLERS IN THE E3.50–5.50XL (E70–120XL) LIFT TRUCKS

2

1

EV–200ZX TRACTION AND SCR HYDRAULIC CONTROLLERS

EV–100ZX TRACTION AND SCR HYDRAULIC CONTROLLERS

EV–100 OR EV–200ZX TRACTION AND DUAL 
CONTACTOR HYDRAULIC CONTROLLERS

EV–100 OR EV–200ZX TRACTION AND ONE 
CONTACTOR HYDRAULIC CONTROLLERS

2

1. TRACTION MOTOR CONTROLLER
2. MOTOR CONTROLLER(S) FOR LIFT

PUMP MOTOR
3. POWER STEERING CONTACTOR

1

3

3
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Function Numbers 1 through 15.

Push the keypad numbers for the desired register. The
register and Hand Set numbers are shown in the Param-
eter Tables.

Function Numbers 16 through 30. 
(The seat switch must be open.)

1. Push the keypad numbers for the desired register.
Think of the CONT key equaling 15. Push and hold
the CONT key plus the additional key number above
15 to total the required Hand Set number. 
Example: for Function Number 18, push the CONT and
key 3 (15+3=18). The display will show the selected
register. After one second, the display will show the pa-
rameter that has been set in that register.

2. Push and hold the CONT key for one second. The dis-
play number will blink.

3. To change the parameter, check for the correct pa-
rameter for that register in the Parameter Tables.
Change the parameter by turning the Adjustment Knob
on the Hand Set. The display will continue to blink as the
number changes.

4. Push and hold the STORE key for one second. When
the new parameter is set (stored), the display will stop
blinking.

5. Push and hold the ESC key for one second. The dis-
play will show “8888”. To check or set another register,
do Steps 1 through 3. To return to normal operation (run
mode), push and hold ESC again for one second or
longer. The display will return to the status code mode or
display the state of battery charge if the operator is in the
seat. The display can also be blank (if there are no status
codes and the battery indicator is not installed).

NOTE:  Make sure the motor controller control is in the
run mode before disconnecting the Hand Set. If the mo-
tor controller control is not in the run mode, the battery
must be disconnected and connected again to reset the
system.

The vehicle can now be operated with the Hand Set con-
nected or the Hand Set can be disconnected.

NOTE: If the vehicle is operated with the Hand Set con-
nected, make sure to set the Adjustment Knob fully

clockwise to make sure the control can operate at top
speed.

Disconnect the plug at connection Y on the control card
to disconnect the Hand Set. Connect the plug for the in-
strument panel display at connection Y.

Function Numbers 48 through 62. (The seat switch
must be closed.)

1. Turn the key to the ON position after the Hand Set is
connected to the traction card. Turn the key to the OFF
position after the Hand Set is connected to the hydraulic
pump card.

2. Push the keypad numbers for the desired register.
Think of the CONT key equaling 47. Push and hold
the CONT key plus the additional key number above
47 to total the required Hand Set number. Close the
seat switch and the key switch. 
Example: for Function Number 48, push the CONT and
key 1 (47+1=48, 47+2=49, 47+3=50, 47+5=52, etc.).
The display will show the selected register. After one
second, the display will show the parameter that has
been set in that register.

NOTE:  HS Numbers 47, 51, 55 and 59 are the registers
for the MODE numbers and are not used. Do not try to
set these numbers with the Hand Set.

3. Push and hold the CONT key for one second. The dis-
play number will blink.

4. To change the parameter, check for the correct pa-
rameter for that register in the Parameter Tables.
Change the parameter by turning the Adjustment Knob
on the Hand Set. The display will continue to blink as the
setting changes.

5. Push and hold the STORE key for one second. When
the new parameter is set (stored), the display will stop
blinking.

6. Push and hold the ESC key for one second. The dis-
play will show “8888”. To check or set another register,
do Steps 1 through 3. To return to normal operation (run
mode), push and hold ESC again for one second or
longer.

FUNCTION NUMBER DESCRIPTIONS

The following pages have descriptions for the different
Function Numbers. The setting for each function is spe-
cific for each control card. To identify the control card,
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Function Number 50
SPEED LIMIT 3
(Push CONT and 3 while the key switch and seat
switch are closed)

This parameter permits adjustment of the speed limit
(maximum battery volts to the motor). The range is 0%
to 96%. There is no speed limit switch for this function.
This function will be disabled if the parameter in the reg-
ister is set to zero. Do not set the number in the register to
less than the parameter for Function Number 54. The
maximum number in the register is 255.

Function Number 52
CONTROLLED ACCELERATION
(Push CONT and 5 while the key switch and seat
switch are closed)

This register permits the adjustment of the maximum
rate of acceleration in MODE 2. The parameter deter-
mines the time allowed to reach maximum SCR speed
from stop. Do not set the number in the register to less
than the parameter for Function Number 56. Do not set
the number in the register greater than the number in the
register for Function Number 48.

Function Number 53
SPEED LIMIT 2
(Push CONT and 6 while the key switch and seat
switch are closed)

This register permits the adjustment of the speed limit
for the hydraulic pump in MODE 2. Do not set the num-
ber in the register to less than the parameter for Function
Number 49. Do not set the number in the register greater
than the number in the register for Function Number 57.

Function Number 54
SPEED LIMIT 3
(Push CONT and 7 while the key switch and seat
switch are closed)

This parameter permits adjustment of the speed limit
(maximum battery volts to the motor). The range is 0%
to 96%. There is no speed limit switch for this function.
This function will be disabled if the parameter in the reg-
ister is set to zero. Do not set the number in the register to
less than the parameter for Function Number 58. Do not

set the number in the register greater than the number in
the register for Function Number 50.

Function Number 56
CONTROLLED ACCELERATION
(Push CONT and 9 while the key switch and seat
switch are closed)

This register permits the adjustment of the maximum
rate of acceleration in MODE 3. The parameter deter-
mines the time allowed to reach maximum SCR speed
from stop. Do not set the number in the register to less
than the parameter for Function Number 60. Do not set
the number in the register greater than the number in the
register for Function Number 52.

Function Number 57
SPEED LIMIT 2
(Push CONT and 10 while the key switch and seat
switch are closed)

This register permits the adjustment of the speed limit
for the hydraulic pump in MODE 3. Do not set the num-
ber in the register to less than the parameter for Function
Number 53. Do not set the number in the register greater
than the number in the register for Function Number 61.

Function Number 58
SPEED LIMIT 3
(Push CONT and 11 while the key switch and seat
switch are closed)

This parameter permits adjustment of the speed limit
(maximum battery volts to the motor). The range is 0%
to 96%. There is no speed limit switch for this function.
This function will be disabled if the parameter in the reg-
ister is set to zero. The maximum number in the register
is 255.

Function Number 60
CONTROLLED ACCELERATION
(Push CONT and 13 while the key switch and seat
switch are closed)

This register permits the adjustment of the maximum
rate of acceleration in MODE 4 (Rabbit). The parameter
determines the time allowed to reach maximum SCR
speed from stop. Do not set the number in the register to
less than 8. Do not set the number in the register greater
than the number in the register for Function Number 56.
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TABLE 7. REGISTER MAP FOR CONTROL CARD ZP (HYDRAULIC PUMP) (Continued)

EEPROM
Register
Number

PC 
Function
Number

Hand
Set (HS)
Function
Number

Function Access
By: Restrictions

91 92 Hours (Thousands/Hundreds) 15 PC Only Reset to Zero only

92 93 Fault 16 PC Only Reset to Zero only

93 94 NOT USED

94 95 Hours (Tens/Units) 16 PC Only Reset to Zero only

95 96 Hours (Thousands/Hundreds) 16 PC Only Reset to Zero only

96 97 48 Instrument Panel Display CA–1 HS or PC None

97 98 49 Instrument Panel Display SL2–1 HS or PC None

98 99 50 Instrument Panel Display SL4–1 HS or PC None

99 100 51 NOT USED HS or PC None

100 101 52 Instrument Panel Display CA–2 HS or PC None

101 102 53 Instrument Panel Display SL2–2 HS or PC None

102 103 54 Instrument Panel Display SL4–2 HS or PC None

103 104 55 NOT USED HS or PC None

104 105 56 Instrument Panel Display CA–3 HS or PC None

105 106 57 Instrument Panel Display SL2–3 HS or PC None

106 107 58 Instrument Panel Display SL4–3 HS or PC None

107 108 59 NOT USED HS or PC None

108 109 60 Instrument Panel Display CA–4 HS or PC None

109 110 61 Instrument Panel Display SL2–4 HS or PC None

110 111 62 Instrument Panel Display SL4–4 HS or PC None

111 112 NOT USED PC Only

112 113 Secure Hourmeter (Tens/Units) PC Only Read Only

113 114 Secure Hourmeter 
(Thousands/Hundreds)

PC Only Read Only

114 115 Secure Auxiliary Hourmeter 
(Thousands/Hundreds)

PC Only Read Only

115 116 Secure Auxiliary Hourmeter 
(Thousands/Hundreds)

PC Only Read Only

116 117 PC Only GE Use Only

117 118 PC Only GE Use Only

118 119 PC Only GE Use Only

119 120 PC Only GE Use Only

120 121 PC Only None

121 122 PC Only None

122 123 PC Only None

123 124 PC Only None

124 125 PC Only None

125 126 PC Only None

126 127 PC Only None

127 128 PC Only None
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Status Code

–26
Description

Electronic driver in control card for the RB, PS,
or FW contactor has a short–circuit.

Cause Of Status Indication

This Status Code will be indicated when
there is a short–circuit in the electronic
driver for the 1A, RB, or PS contactor

coil.

Memory Recall

Yes

Circuit

Traction

Indication of Fault
The 1A, RB, or PS contactor closes immediately

when the key switch is closed.

Possible Cause

Malfunction of an electronic driver in the control card.

Replace the control card.

PB6

PB2

RB
PS

PB3

+

+

+
1A

Status Code

–41
Description

Open thermal protector or motor controller is too
hot.

Cause Of Status Indication
This Status Code will be indicated when the
voltage between PZ1 and PZ5 is greater 1.8

volts.

Memory Recall

No

Circuit

Traction

Indication of Fault
The traction motor has reduced power on no power

in the SCR range.

Possible Cause

Open circuit, thermal protector.

Check for a loose or broken wire between the following
points:
Black wire between thermal protector and PZ1
Gray wire between thermal protector and PZ5.

Malfunction of thermal protector.

Disconnect the wires from PZ1 and PZ5. When the
temperature is approximately 25°C (75°F), measure
the resistance between the black and gray wire. The
correct resistance is approximately 300 ohms.

Thermal protector is operating because motor
controller is too hot.

Permit the motor controller to cool.

PZ1

PZ5
THERMAL

PROTECTOR

BLK

GRY

Status Code

–42
Description

Input missing from motor current sensor.

Cause Of Status Indication
This Status Code will be indicated when the
voltage between PY7 and battery negative is

greater than 1.6 volts and no current is
flowing through the traction motor circuit.

Memory Recall

No

Circuit

Traction

Indication of Fault
No power to the traction motor in the SCR range.

Possible Cause

Open sensor wire circuit to PZ4.

Check for a loose or broken wire (green wire) between
the current sensor and PZ4 on the control card.

PZ4GRN

NEGATIVE

A2

SCR 1
CURRENT
SENSOR
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Status Code

–75
Description

SCR 1 does not go OFF during regenerative
braking.

Cause Of Status Indication

This Status Code will be indicated when
there is any failure of SCR 1 to go OFF

during regenerative braking.

Memory Recall

Yes

Circuit

Traction

Indication of Fault

Forward or Reverse contactors open and close, then will
only close when the key switch is opened and closed.

Possible Cause

To find if SCR 1 fault is caused by regenerative braking.

Cause the traction motor to stall in both directions and
check for a new status code that will also indicate the
failure. Do Troubleshooting for the new or additional
Status Code.

If Status Code 75 continues:

Check for loose connections on all power circuits for
regenerative braking.

Check for an open circuit or loose connection in the
following input circuits for regenerative braking:
Yellow wire from RB sensor to PA4.
Green wire from RB Sensor to PA5.
Wire 17 from the RB contactor to PA6.

Malfunction in motor circuit.

Check motor circuit for open or loose connections.

Check motor brushes for wear and installed correctly.

Check for Forward or Reverse contactors momentarily
opening and closing.

Check for Forward or Reverse contactors momentarily
opening and closing during operation when traveling
over bumps and dock plates.

A2

NEGATIVE

A1

D7

RB
CONTACTS

TRACTION
MOTOR

PA6PA4

POS
YELLOW

WIRE

PA4

GREEN
WIRE

RB SENSOR

Status Code

–76
Description

Voltage on C1 too high during regenerative
braking.

Cause Of Status Indication

This Status Code will be indicated when
the voltage on C1 is greater than 225

volts during regenerative braking.

Memory Recall

Yes

Circuit

Traction

Indication of Fault

Forward or Reverse contactors open and close, then
will only close when the key switch is opened and

closed.

Possible Cause

Bad connection or not regular connection in battery
power circuit.

Check battery power circuit for loose connections.

Check the power fuse and battery connections that
can open during regenerative braking.

Too much inductance from cables.

Check that the battery cables are too long.

NEGATIVE

SCR 1
C1

+

–

BATTERY

+

–

FUSE 1
500 A
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Status Code

–149
Description

SCR 5 in the hydraulic pump controller does not go
ON correctly.

Cause Of Status Indication

This Status Code will be indicated
when SCR 5 does not go ON

correctly.

Memory Recall

Yes

Circuit

Hydraulic Pump

Indication of Fault

Hydraulic pump motor will not operate or continues to
operate until the battery is disconnected.

Possible Cause

Malfunction of SCR 5 circuit.

Check for a short–circuit across SCR 5.

Check for a short–circuit across the suppressor for SCR
5.

Check for a open circuit across SCR 2 or an open gate
lead to SCR 5.

Check for an open circuit or a loose connection between
SCR 5 and PZ12 (white/purple wire).

Malfunction of SCR 2 circuit.

Check for a short–circuit across SCR 2.

Check for a short–circuit across the suppressor for SCR
2.

Check for a open circuit across SCR 5 or an open gate
lead to SCR 2.

Malfunction of C1.

Check for open capacitor C1.

Check for loose connections at capacitor terminals.

SCR 1

SCR 5

SCR 2

L1

C1

+

–

1X

T4 T3

SUPPRESSOR

SUPPRESSOR

PZ12 PZ14

T3

T4T5

REACTOR

SCR 2

SCR 5

ORG WIRE

W/PUR
WIRE

Status Code

–150
Description

Low voltage on capacitor C1 in the hydraulic
pump motor controller.

Cause Of Status Indication

This Status Code will be indicated when
SCR 2 has a failure and does not go

ON.

Memory Recall

No

Circuit

Hydraulic Pump

Indication of Fault

Hydraulic pump motor will not operate or continues to
operate until the battery is disconnected.

Possible Cause

Malfunction of SCR 2 circuit.

Check for an open circuit or loose connection
between spider assembly and SCR 5.

Check for an open circuit or loose connection
between SCR 5 and SCR 2.

Check for an open circuit or loose connection
between SCR 2 and PZ11 (red wire) and between
SCR 2 gate connection and PZ10 (white/red wire).

Check that SCR 2 will go ON with a gate signal.

SCR 2

SCR 5

RED/WHITE
WIRE

RED
WIRE

SPIDER

SCR 1

SCR 2

C1

+

–

1XT5

PZ10

RED/WHITE
WIRE



Repairs

8

FIGURE 9. CONTROL CARD CONNECTIONS

12668

1. CONTROL CARD 
(TRACTION OR
HYDRAULIC PUMP)

2. TB SCREW
TERMINALS (6)

3. PLUG GUIDES
4. PLUG PA (6–PIN)

(WIDE GUIDES)
5. PLUG PB (6–PIN)

(CLOSE GUIDES)
6. PLUG PY (14–PIN)
7. PLUG PZ (14–PIN)

12671

1

2

3 3
3

3

3

4

3

5

6

7

CONTROL CARD PLUGS 
(See FIGURE 10.)

All control card connections are made at plugs A, B, Y
or Z or at the six screws of TB terminals. If a wire of one
of the plugs must be replaced, the operation to remove a
pin connector must be done carefully. A special tool
(Hyster Part No. 897408), must be used to remove the
pin connector from the plug. How the pin connectors are
held in the plug is shown in FIGURE 10. Use the tool as
shown to release the lock so that the pin connector can
be removed from the plug. If a pin connector must be re-
moved, the service person must work carefully so that
the pin connectors and the plug are not damaged.

When a new pin connector is installed in the plug, make
sure it is not damaged and is locked into the correct posi-
tion in the plug. If the pin connection becomes loose
during operation of the lift truck, the malfunction is not
regular and is very difficult to find and repair.

11559

1. PLUG
2. RUBBER SEAL
3. PIN CONNECTOR

(REMOVED FROM PLUG)
4. LOCK
5. PIN CONNECTOR

(INSTALLED IN PLUG)
6. TOOL (HYSTER PART

NO. 897408) (UNLOCKS
PIN CONNECTOR FOR
REMOVAL)

FIGURE 10. CONTROL CARD PLUG

1

6

5

2

4

3

P
A

R
T

 N
O

. 8
97

40
8
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motor and wastes battery energy.) This adjustment also
permits smoother operation of the lift truck. The control
card begins 1A TIME  when the accelerator voltage is
decreased to less than 1.0 volts. 1A TIME  is normally 1
to 3 seconds. The full battery power is available to the
traction motor through the 1A circuit after the time de-
lay 1A TIME .

“PLUG”. Plugging uses the traction motor as a brake to
slow or stop a lift truck. When a lift truck is being
stopped, the motion of the lift truck causes the traction
motor to rotate and operate like a generator. Plugging
uses a current flow from the battery to be opposite the
current flow generated by the traction motor. Plugging
generates heat in the traction motor.

ÉÉÉÉÉÉ

ÉÉ
ÉÉ
ÉÉ
ÉÉ
ÉÉ
ÉÉ
ÉÉ

+

–

1 4

5

2

6

R

R

FIGURE 10. PLUGGING CIRCUIT

3

1. BATTERY
2. SCR 1 (OFF)
3. DIODE D3
4. MOTOR FIELD
5. MOTOR ARMATURE
6. MOTOR CURRENT SENSOR
7.CONTACTOR 1A
8. DIODE D4

F

F

8

7

Plugging is energized when the direction switches in the
direction control lever is moved to the opposite direc-
tion from which the lift truck is traveling. The direction
contactors will change to their opposite positions and re-
verse the current flow through the motor field. The in-
duction current generated in the traction motor now
flows opposite to the current flow from the battery. The

lift truck will stop very quickly if the induction current is
not controlled. A diode D4 permits part of the induction
current from the armature to flow with the battery cur-
rent through the armature again. This reduction of the
opposite induction current permits the lift truck to stop
more smoothly.

The control card for the traction circuit has a PLUG ad-
justment. This adjustment controls the maximum appli-
cation of the plugging current. The position of the accel-
erator pedal controls the plugging distance up to the
maximum application. This adjustment can be changed
as needed for an operator. The shorter the plugging dis-
tance, the faster is the wear on the traction motor
brushes.

Regenerative Braking. When a lift truck is being
stopped, energy is generated by the traction motor. The
lift truck causes the traction motor to rotate and operate
like a generator. Plugging uses battery energy in opposi-
tion to the energy generated by the traction motor. This
energy generates heat in the traction motor. Lift trucks
used in heavy duty operations can generate enough heat
to damage the traction motors and cause the motor
brushes to wear rapidly.

Regenerative braking returns the energy generated by
the traction motor to the battery. The regenerative brak-
ing contactor opens during regenerative braking. When
the voltage generated by the traction motor is less than
the battery voltage, the lift truck will be moving slowly.
The contactor for regenerative braking then closes and
plugging is used to stop the slowly moving lift truck. Re-
generative braking generates less heat in the traction
motor and reduces brush wear. Another electric circuit
must be added to the motor controller to control this op-
eration. The energy generated during regenerative brak-
ing must be controlled within limits so that the parts of
the electric circuit are not damaged. The adjustments
used to control regenerative braking are:

REGEN C/L  (Regenerative Braking Current Limit)
REGEN D.O. (Regenerative Braking Drop Out)

The “regenerative braking current limit” controls the
maximum application of regenerative braking during
operation. The position of the accelerator pedal by the
operator controls the plugging distance up to the limit
set by the REGEN C/L adjustment.
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status code for the last fault will be indicated on the Sta-
tus Code Indicator (2). If the key switch is turned to
OFF, the status code will be removed from the four digit
display.

The push button (13) will cause the status codes for the
for the faults to be shown on the Status Code Indicator
(2). When the button is pushed and held down, the indi-
cator light for the traction motor (8) will illuminate. The
status codes in memory for the detected faults will be
displayed, starting with the most recent fault. If the push
button is released, the display will stop. If the button is
pushed again, the display will start from the beginning
again. The hourmeter time and the battery charge at the
time of the fault will not be shown. A Hand Set or a PC
must be used to show this additional information. A
Hand Set or a PC must be used to clear the status code
from the register.

If the button is pushed twice and then held down, the in-
dicator light for the hydraulic pump motor (9) will illu-
minate. The status codes in memory for the detected
faults will be displayed, starting with the most recent
fault. If the push button is released, the display will stop.
If the button is pushed twice to start the sequence again,
the display will start from the beginning. The hourmeter
time and the battery charge at the time of the fault will
not be shown. A Hand Set or a PC must be used to show
this additional information. A Hand Set or a PC must be
used to clear the status code from the register.

There can be 16 status codes in the memory for each sys-
tem (traction or lift). Push and hold the push button to
display all the status codes in the memory for detected
faults of the traction system. The Traction Motor Indica-
tor will be ON to show that the status codes are for the
traction system. If the push button is released then
pushed and held again, the digital display will start over
showing all the status codes for the traction system.
Push the button twice and hold the push button to dis-
play all the status codes in the memory for detected
faults of the lift system. The Lift Pump Motor Indicator
will be ON to show that the status codes are for the lift
system. If the push button is released then pushed twice
and held again, the digital display will start over show-
ing all the status codes for the lift system.

Brush Wear Indicators

The brush wear indicators illuminate when the motor
brushes must be replaced. The sensor wires for the brush
wear indicators are an insert in the brush material when
it is made. The sensor wires are insulated from the brush
material. When the brush wears within approximately
1.5 mm (0.060 in) of the brush lead, the insulation be-
tween the sensor wire and the brush material is de-
stroyed. The connection between the brush and the sen-
sor wire causes the indicator to illuminate.

The operation of the brush wear indicators can be
checked during periodic maintenance. The battery must
be removed from the lift truck for access to the motors.
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Type ZH (72 to 80V) (Continued) Default Permitted Range

Fcn.
No.

Description Factory
Parameter

Factory
Value

Min/Max
Parameter

Value (Min/Max)

20 Maintenance Alert (hours) 99 100 to 9900

21 Maintenance Speed Limit 0 None None/0 None to 180

22 Mode Reference (Reference
register for the instrument panel

display when the battery is
connected.)

— None None —

23 Hourmeter (minutes) 0

24 Hourmeter (seconds) 0

25 Monitor Register 0 — None (Temporary storage
register.)

26 Monitor Register 0 — None (Temporary storage
register.)

27 Battery Volts Data — — None (Temporary storage register
for battery voltage data.)

28 Fault Count Pointer

(Must be reset to zero to clear
Status Codes)

— — None (Temporary storage register
that points to location of last

recorded fault.)

29 Set Hourmeter (tens/units) 0 0 0–99

30 Set Hourmeter
(thousands/hundreds)

0 0 100 to 9900

Function Numbers 31 through 47 can be read and cleared with a Hand Set. These registers store the fault
codes and other data that the controller senses during the operation of the lift truck. These registers can only be
reset to zero. The PC software program automatically resets these registers to zero.

Function Numbers 48 through 62 enable the lift truck to be set to four performance levels by the
operator. (If the customer does not want this function available to the operator, a service person can
set all four levels to the same setting.) Each time the operator pushes the button on the instrument
panel, the performance level will increase by one step. At the maximum (rabbit) level, the
performance levels will begin at the lowest (turtle) level again.

Fcn.
No.

Minimum
Parameter

Maximum Parameter

MODE 1

48 Controlled Acceleration 40 3.5 sec Fcn. No. 52 255

49 FW Pick–Up Current 0 None 0 Fcn. No. 53

50 Speed Limit 1 85 80% Fcn. No. 54 180

51 Not Used

MODE 2

52 Controlled Acceleration 30 2.6 sec Fcn. No. 56 Fcn. No. 48

53 FW Pick–Up Current 0 None Fcn. No. 49 Fcn. No. 57

54 Speed Limit 1 0 None Fcn. No. 58 Fcn. No. 50

55 Not Used
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Type ZP (36 to 48 volts) Default Permitted Range

Fcn.
No.

Description Factory
Parameter

Factory
Value

Min/Max
Parameter

Value (Min/Max)

MODE 4

60 Controlled Acceleration 25 25
(0.52 sec)

150 (3.1 sec)

61 Speed Limit 2 70 26 volts 30 (11 volts) 70 (26 volts)

62 Speed Limit 3 255 Maximum
volts

30 (11 volts) 255 (Maximum volts)

The following registers store information used by the controller and the HYTECH software and do not have
function numbers assigned.

Not Used

Secure Hourmeter (tens/units) Read Only

Secure Hourmeter
(thousands/hundreds)

Read Only

Secure Auxiliary Hourmeter
(tens/units)

Read Only

Secure Auxiliary Hourmeter
(thousands/hundreds)

Read Only

Reserved for use by GE GE Use Only

Reserved for use by GE GE Use Only

Reserved for use by GE GE Use Only

Reserved for use by GE GE Use Only

Lift Truck Serial Number

Lift Truck Serial Number

Lift Truck Serial Number

Lift Truck Serial Number

Lift Truck Serial Number

Lift Truck Serial Number

Lift truck number assigned by
user

Lift truck number assigned by
user
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7KH FROXPQV VKRZ WKH IROORZLQJ LQIRUPDWLRQ�

)XQFWLRQ LQGLFDWHV WKH GDWD UHJLVWHU VKRZQ LQ WKH 3D�
UDPHWHU 7DEOHV�

)XQFWLRQ 1DPH

7KLV FROXPQ LQGLFDWHV WKH QDPH RI WKH SDUDPHWHU WKDW
FDQ EH FKHFNHG RU DGMXVWHG�

&DUG

7KLV FROXPQ LQGLFDWHV WKH FXUUHQW SDUDPHWHU VHW LQ WKH
UHJLVWHU� 7KH VRIWZDUH SUHYHQWV SDUDPHWHUV OHVV WKDQ WKH
PLQLPXP �0LQ� RU JUHDWHU WKDQ WKH PD[LPXP �0D[� WR
EH HQWHUHG LQWR WKH UHJLVWHUV�

9DOXH

7KLV FROXPQ LQGLFDWHV WKH DFWXDO YDOXH WKDW WKH &DUG
QXPEHU UHSUHVHQWV�

0LQ

7KLV FROXPQ LQGLFDWHV WKH PLQLPXP SDUDPHWHU QXPEHU
WKDW WKH FDQ EH VHW LQ WKH UHJLVWHU�

)DF�)DFWRU\�

7KLV FROXPQ LQGLFDWHV WKH SDUDPHWHU QXPEHU WKDW ZDV
VHW LQ WKH FRQWUROOHU DW WKH IDFWRU\ZKHQ WKH OLIW WUXFNZDV
PDQXIDFWXUHG�

127(� ,I WKH SDUDPHWHUV VKRZQ LQ WKH'HIDXOW FROXPQV
RI WKH 3DUDPHWHU 7DEOHV DUH GLIIHUHQW WKDQ LQGLFDWHG E\
WKH VRIWZDUH� DOZD\V XVH WKH SDUDPHWHUV VKRZQ E\ WKH
VRIWZDUH� &RQWDFW \RXU GHDOHU IRU +\VWHU OLIW WUXFNV LI
\RXU YHUVLRQ RI WKH VRIWZDUH LV QRW FRUUHFW�

0D[

7KLV FROXPQ LQGLFDWHV WKHPD[LPXPSDUDPHWHU QXPEHU
WKDW WKH FDQ EH VHW LQ WKH UHJLVWHU�

127(� $Q DWWHPSW WR HQWHU D SDUDPHWHU RXWVLGH RI WKH
SHUPLWWHG UDQJH FDXVHV DQ(UURU GLDORJXH ER[ WR EH GLV�
SOD\HG ZLWK WKH PHVVDJH 9DOXH 2XW RI 5DQJH 6HOHFW2.
WR FORVH (UURU QRWLFH�

7KH IXQFWLRQV LQGLFDWHG DW WKH ERWWRPRI WKH&DUG5HJLV�
WHU /LVW VFUHHQ GR WKH IROORZLQJ RSHUDWLRQV�

)� +HOS

7KLV IXQFWLRQ GLVSOD\V WKH +HOS GLDORJXH ER[ IRU WKH
VFUHHQ LQ XVH� 3UHVV (VF WR FORVH WKH +HOS VFUHHQ�

$OW )� &ORVH

7KLV FORVHV WKH UHJLVWHU OLVW� $IWHU WKH FXUUHQW SDUDPHWHUV
RI WKHFRQWURO FDUGDUH VKRZQRQ WKH3&VFUHHQ WKH VFUHHQ
GLVSOD\V 6$9( <HV 1R�

$OW )�

7KLV IXQFWLRQFKDQJHV WKHYDOXHV LQ WKH UHJLVWHU OLVW WR WKH
IDFWRU\ GHIDXOW VHWWLQJV�

$OW��6 6DYH

7KLV IXQFWLRQ DOORZV WKH SUHVHQW FRQWURO FDUG VHWWLQJV WR
EH VDYHG WR D ILOH WKDW FDQ EH ORDGHG DW D ODWHU WLPH� 3UHVV�
LQJ $OW��6 GLVSOD\V WKH 6DYH 6HWWLQJV GLDORJXH ER[� 6HH
),*85( ��

+RZ 7R (QWHU $ 1HZ 3DUDPHWHU

8VHHLWKHU WKH$UURZNH\VRU WKH3J8SDQG3J'QNH\V WR
VFUROO WKURXJK WKH OLVW� 3UHVV (QWHU WR VHOHFW WKH SDUDPH�
WHU WR EH FKDQJHG DQG WKH &KDQJH 5HJLVWHU 9DOXH GLD�
ORJXH ER[ LV GLVSOD\HG� 7KH &KDQJH 5HJLVWHU
9DOXHGLDORJXHER[ VKRZV WKHQDPHRI WKH IXQFWLRQ VH�
OHFWHG LQ WKH XSSHU ULJKW KDQG FRUQHU RI WKH ER[� 0DNH
VXUH WKDW WKLV LV WKH IXQFWLRQ WKDW \RXZDQW WR FKDQJH� 6HH
),*85( �� (QWHU WKH QHZ YDOXHV DQG VHOHFW2. WRPDNH
WKH FKDQJH�



��

�� 7KH PDLQ &RQWURO 6WDWXV 0RQLWRU VFUHHQ VKRZV VL[
FROXPQV DQG VL[WHHQ URZV RI GDWD� 7KH VL[ FROXPQVKDYH
WKH IROORZLQJ GDWD�

D� )XQFWLRQ GHVFULSWLRQ�

E� 'LJLWDO YDOXH UHFHLYHG IURP WKH UHJLVWHU RQ WKH
FRQWURO FDUG�

F� &XUUHQW UHDO WLPH FRQYHUWHG DQDORJ UHDGLQJ�

G� 0LQLPXPKROG UHDGLQJ� ORZHVW UHDGLQJ VLQFH ODVW
UHVHW�

H� 0D[LPXPKROG UHDGLQJ�KLJKHVW UHDGLQJUHFHLYHG
VLQFH ODVW UHVHW�

I� 8QLW� DFWXDO XQLW PHDVXUHPHQW UHDGLQJ VKRZQ LQ
YROWV� DPSV� HWF�

+RZ 7R 5HVHW 7KH 0,1 DQG 0$; 'LVSOD\

:KHQ WKH&RQWURO 6WDWXV0RQLWRU VFUHHQ LV VKRZQ� SUHVV
WKH5 NH\ RQ WKH NH\ERDUG DQG WKH GLVSOD\ RI WKH0$;,�
080 DQG 0,1,080 FROXPQV DUH UHVHW� 1HZ PD[L�
PXP DQG PLQLPXP OHYHOV DUH WKHQ UHFRUGHG�

:KHQ WKH &RQWURO 6WDWXV 0RQLWRU VFUHHQ LV VKRZQ� WKH
OLIW WUXFN FDQ EH RSHUDWHG QRUPDOO\� 7KH PRQLWRU ZLOO
FRQWLQXRXVO\ VKRZ WKH UHDO WLPH VWDWXV RI WKH FRQWURO
FDUG DQG DOVR UHFRUG WKH 0$;,080 DQG 0,1,080
RI WKH VHOHFWHG IXQFWLRQV�

+RZ 7R ([LW 7KH *( 6(175< 3URJUDP

:KHQ WKH &RQWURO 6WDWXV 0RQLWRU VFUHHQ LV VKRZQ DQG
WKH NH\ VZLWFK LV LQ WKH21 SRVLWLRQ� SUHVV WKH (6&$3(
NH\� ,I WKH NH\ VZLWFK LV WXUQHG WR2))� WKH*(6(175<
SURJUDP LV DXWRPDWLFDOO\ WHUPLQDWHG�
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operation, so a resistor is added in series with the coil on
48–volt lift trucks to reduce the voltage. The same elec-
tronic driver used for the other contactors is used with
the regenerative braking contactor.

The resistor in series with the coil is installed in all
36–48 volt controllers. Two wires are connected to the
coil when the controller is received from the manufac-
turer. One wire is from the resistor and the second wire is
a by–pass around the resistor. If the controller is in-
stalled in a lift truck with a 48 volt battery, the by–pass
wire is disconnected. If the controller is installed in a lift
truck with a 36 volt battery, both wires stay connected
and the resistor does not function.

The electronic driver used for the FORWARD, RE-
VERSE, and 1A contactors has the following part num-
ber: 
1C3645CPM1RDA2 (for 36–48 volt service)

The access to the electronic drivers on the bottom of the
stack is difficult. Remove the two mounting screws and
separate the drivers as necessary for access to the termi-
nals.

CAUTION
Make sure you disconnect the battery when you
separate or connect the electronic drivers. Do not
cause a short–circuit.

The electronic driver modules are most easily checked
in the lift truck. Raise the drive wheels from the floor.
Connect the battery. Set the controls of the lift truck so
that the electronic driver you are checking will operate.
Check that there is an input signal on terminal 1 of
1.0–2.0 volts.

If there is 1.0–2.0 volts at terminal 1 of the electronic
driver, check for approximately battery voltage between
battery negative and terminal 3 or terminal 4. If there is
approximately battery voltage, the electronic driver has
a defect. A good electronic driver will indicate less than
10 volts when measured between terminals 2 and 3
when the contactor is closed during operation.

CONTACTORS

The FORWARD  and REVERSE contactor assemblies
control the direction of current flow through each trac-
tion motor. The contactor is a heavy–duty switch that
opens and closes the power circuit. The traction circuit
has a FORWARD  and REVERSE contactor assembly.

Each contactor assembly has the following parts: two
sets of normally open (NO) contacts, two sets of nor-
mally closed (NC) contacts, and a coil. The coil is an
electromagnet that moves the NO contacts to the closed
position against spring pressure. The coil is in the con-
trol circuit. The contactor tips are in the traction circuit.
A suppressor is part of each coil. The contactors in your
lift truck can look different than the contactors shown in
FIGURE 12. but the operation will be similar.

When a contactor coil is energized, the normally open
(NO) contacts close and the normally closed (NC) con-
tacts open. This action gives direction control to the
traction motor. The contacts normally have a long serv-
ice life because the current flow through the contacts is
stopped before the contacts open. The SCR 1 is “OFF”
before the contactor coil is deenergized. The only condi-
tion where the contacts open during a large current flow
is PMT.

FIGURE 11. CONTACTOR PARTS

12180

1

11

2

3

4 4

5

6

1. POWER TERMINALS
2. NC CONTACTS
3. NO CONTACTS
4. COIL TERMINALS
5. MOUNT BRACKET

2

6. COIL (THE
SUPPRESSOR IS
ADDED TO THE
OUTSIDE OF THE
COIL.)

NOTE:  The other contactors (1A, field weakening, and
regenerative braking) are like the design of the FOR-
WARD  and REVERSE contactors except they are sin-
gle units and have only one set of NO contacts. When the
lift truck does not have an SCR controller for the hy-
draulic pump, the hydraulic pump contactor also has
one set of NO contacts.
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NO. FUNCTION

PA1
PA2
PA3
PA4
PA5
PA6

PB1
PB2
PB3
PB4
PB5
PB6

TB1
TB2
TB3
TB4
TB5
TB6

PC1
PC2
PC3
PC4
PC5
PC6
PC7
PC8
PC9
PC10
PC11
PC12
PC13
PC14

Signal to energize the regenerative braking electronic driver (wire 32).
Not used.
Voltage check for regenerative braking function (wire 17).
Signal to the regenerative braking sensor (wire 22).
Signal to the regenerative braking sensor (wire 21).
Not used.

Not used.
Not used.
Signal to energize the field weakening electronic driver (wire 38).
Signal to energize the PMT electronic driver (wire 24).
Signal to energize the 1A electronic driver (wire 34).
Not used.

5 volt supply to accelerator potentiometer (wire 29).
Signal connection between START switch and control card (wire 57A).
Voltage input from timer circuit (wire 7).
Battery voltage supply from key switch (wire 10).
Voltage input from FORWARD direction switch (wire 6).
Voltage input from REVERSE direction switch (wire 8).

Signal wire from SCR 1 thermal protector (black wire).
Battery negative (brown wire).
Signal wire from current sensor (traction circuit) (yellow wire).
Signal wire from current sensor (traction circuit) (green wire).
Signal wire from SCR 1 thermal protector (gray wire).
Not used.
Battery positive voltage (white wire).
Signal wire to SCR 1 gate (blue/white wire).
Signal from SCR 1 cathode (blue wire).

Connection between filter for SCR 2 and control card (red wire).
Signal wire to SCR 5 gate ( white/violet wire).
Connection between filter for SCR 5 and control card (violet wire).
Sensor wire for voltage check across capacitor C1 (orange wire).

1 2 3 1 2 3
4 5 6 4 5 6

A B

C
1 2 3 4 5 6 7

8 9 10 11 12 1413
TB1 TB2 TB3

TB4 TB5 TB6

32

22

17

21
24

34

29
57
A 7

10 6 8

6 810 10

WHT

ORN
PUR

W/PUR

GRY
GRN

RED

YEL
BRN

W/RED

BLU

BLK

W/BLU

PLUG A PLUG B TERMINALS PLUG C

39

Signal wire to SCR 2 gate (white wire).

TABLE 7. TERMINAL AND PIN ARRANGEMENT FOR THE EV–200 CONTROL CARD 
(TRACTION CIRCUIT)

VOLTAGE

2.0
2.0
2.0

5.0 – 0.0
Battery Voltage
Battery Voltage
Battery Voltage
Battery Voltage
Battery Voltage
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ODWHU SURGXFWLRQ KDYH D VWHS EXLOW LQWR WKH IUDPH� $FFHVV
IRU DGMXVWPHQW RI WKH VWHHULQJ UHOLHI YDOYH UHTXLUHV UH�
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&$87,21
$OZD\V XVH D VSUHDGHU EDU DQG VOLQJV WKDW OLIW YHUWL�
FDOO\ RQ WKH OLIWLQJ H\HV RI WKH EDWWHU\� 'R QRW XVH D
FKDLQ RU VOLQJ ZLWKRXW D VSUHDGHU EDU RU \RX ZLOO
GDPDJH WKH EDWWHU\ FDVH�

8VH WKH FRUUHFW EORFNV RU VSDFHUV WR KROG WKH EDWWHU\
LQ SRVLWLRQ LQ WKH OLIW WUXFN� 0DNH VXUH WKDW WKH EDW�
WHU\ FRPSDUWPHQW LV FOHDQ DQG GU\� $OO RI WKH YHQW
FDSV PXVW EH LQ SRVLWLRQ ZKHQ WKH EDWWHU\ LV LQ VHU�
YLFH� ,I WKH YHQW FDSV DUH QRW LQVWDOOHG� WKH HOHFWURO\WH
ZLOO OHDN� FDXVLQJ FRUURVLRQ RQ WKH EDWWHU\ FDVH DQG
LQ WKH EDWWHU\ FRPSDUWPHQW�

$OZD\V FRPSOHWH WKH %DWWHU\ ,QVSHFWLRQ 5HSRUW DQG WKH
'DLO\ %DWWHU\ 5HSRUW� 6HH ),*85( ��� DQG
),*85( ���

+2: 72 &/($1 7+( %$77(5<

.HHS WKH EDWWHU\ FRPSDUWPHQW FOHDQ DQG GU\� 8VH D
FOHDQ FORWK WR ZDVK WKH EDWWHU\ ZLWK ZDWHU� 'U\ ZLWK
FRPSUHVVHG DLU�

&$87,21
'R QRW FOHDQ WKH EDWWHU\ ZLWK VWHDP RU KRW ZDWHU� 'R
QRW XVH D KLJK��SUHVVXUH KRVH�

5HPRYH DQ\ HOHFWURO\WH IURP WKH EDWWHU\ FRPSDUWPHQW
WR SUHYHQW FRUURVLRQ� ,I WKHUH LV HOHFWURO\WH RQ WKH WRS RI
WKH EDWWHU\� DSSO\ D VROXWLRQ RI ELFDUERQDWH RI VRGD�0L[
D VROXWLRQ FRQWDLQLQJ ��� NJ RI VRGD IRU HYHU\ � OLWUHV RI
ZDWHU� $SSO\ WKH VROXWLRQ� WKHQ IOXVK WKH VROXWLRQ IURP
WKH EDWWHU\ ZLWK FOHDQ ZDWHU� :DVK WKH EDWWHU\ DQG EDW�
WHU\ FRPSDUWPHQW DV QHHGHG� EXW ZLWKLQ D VL[ PRQWK SH�
ULRG DV WKH PD[LPXP WLPH�

127(� ,I WKH WRS RI WKH EDWWHU\ LV ZHW IURP HOHFWURO\WH�
FKHFN WR VHH LI WKH HOHFWURO\WH OHYHO LV WRR KLJK RU WKH EDW�
WHU\ FKDUJHU LV QRW RSHUDWLQJ FRUUHFWO\�
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127(� 6RPH EDWWHULHV KDYH VHDOHG FHOOV� 7KHVH EDWWHU�
LHV GR QRW QHHG ZDWHU DGGHG WR WKH HOHFWURO\WH�

6RPHZDWHU LV ORVW IURP WKH HOHFWURO\WH RI HDFK FHOO GXU�
LQJ WKH FKDUJH DQG GLVFKDUJH F\FOHZKHQ WKH EDWWHU\ LV LQ
VHUYLFH� &KHFN WKH HOHFWURO\WH OHYHO GDLO\� 1RW DOO FHOOV
QHHG WR EH FKHFNHG GDLO\� <RX FDQ DOWHUQDWH EHWZHHQ
FHOOV WR HQVXUH DOO FHOOV DUH FKHFNHG RQFH D ZHHN� ,I WKH
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6HH WKH LQVWUXFWLRQV IURP WKH PDQXIDFWXUHU RI \RXU EDW�
WHU\ IRU WKH RSHUDWLQJ OHYHO RI WKH HOHFWURO\WH� $OZD\V
XVH GLVWLOOHG ZDWHU� ,I \RX DGG GLVWLOOHG ZDWHU� ZDLW ILYH
PLQXWHVEHIRUHPHDVXULQJ WKH VSHFLILFJUDYLW\ZLWKDK\�
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FKDUJLQJ F\FOH� ZDWHU PXVW EH DGGHG DIWHU WKH FKDUJLQJ
F\FOH� ,I ZDWHU LV DGGHG EHIRUH WKH FKDUJLQJ F\FOH� WKH
HOHFWURO\WH OHYHOPD\ ULVHZKLFKZLOO FDXVH HOHFWURO\WH WR
EH IRUFHG RXW RI WKH YHQW SOXJV� 7KH HOHFWURO\WH FDQ IORZ
RXW RI WKH FHOO WKURXJK WKH ILOO KROH� 7KH FRUUHFW HOHFWUR�
O\WH OHYHO LV VKRZQ LQ ),*85( ���
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1R ,QGLFDWLRQ $OO
0HWHUV

1R ,QGLFDWLRQ �� 2QO\
2QH 0HWHU

%DWWHU\ GLVFRQQHFWHG� &OHDQ WKH EDWWHU\ WHUPLQDOV DQG EDWWHU\
FDEOH FRQQHFWRUV� ,QVWDOO FRQQHFWRUV�

&KDQJH RU UHSODFH EDWWHU\�

)DVWHQ WKH FRQQHFWRU RU FRQQHFWRUV�

5HSODFH WKH EURNHQ ZLUHV RU FRQQHFWRUV�
,QVWDOO FRQQHFWRUV RQ SURSHU PHWHU WHUPLQDOV

5HSODFH EURNHQ ZLUH RU FRQQHFWRU� ,QVWDOO
FRQQHFWRU RQ VHQGHU WHUPLQDO�

5HSODFH PHWHU�

5HSODFH VHQGHU�

5HSODFH PHWHU�

5HSODFH VHQGHU�

&KDUJH EDWWHU\�

&OHDQ DQG IOXVK V\VWHP�

%DWWHU\ PDOIXQFWLRQ RU GLVFKDUJHG�

:LULQJ JURXS FRQQHFWRU RU
FRQQHFWRUV QRW FRQQHFWHG�

0HWHU ZLUHV GDPDJHG RU QRW
FRQQHFWHG�

6HSDUDWH VHQGHU ZLUH
GDPDJHG RU QRW FRQQHFWHG�

0HWHU PDOIXQFWLRQ� 9ROWDJH LV
DW WHUPLQDO

6HQGHU PDOIXQFWLRQ� 9ROWDJH
LV DW WHUPLQDO

%DWWHU\ LV GLVFKDUJHG�

0HWHU PRYHPHQW RU QHHGOH LV
GDPDJHG RU KDV D PDOIXQFWLRQ�

6HSDUDWH VHQGHU PDOIXQFWLRQ�

6HQGHU ZLOO QRW VHQVH EHFDXVH
V\VWHP KDV FRUURVLRQ�

,QFRUUHFW ,QGLFDWLRQ
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FIGURE 7. DISPLACEMENT CYLINDERS

NOTE: OIL LEAKAGE IS NOT CONTROLLED
BY THE TORQUE ON THE PACKING GLAND.

TIGHTEN THE PACKING RETAINER (7) TO
STOP OIL LEAKS. REPLACE CHEVRON PACK-
ING WHEN PACKING RETAINER (7) CAN NOT
COMPRESS PACKING FURTHER TO CON-
TROL OIL LEAKS. DO NOT TIGHTEN MORE
THAN NECESSARY TO STOP OIL LEAKS.

1. WIPER
2. NYLON RING
3. CHEVRON PACKING
4. BACK–UP RING
5. O–RING
6. ROD HEAD
7. PACKING RETAINER
8. PACKING GLAND
9. CYLINDER SHELL

10. INLET AND OUTLET PORT
11. WEAR RING
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7

8

9

10

11

11

1

2

3

4
5
2

Cylinders (H360–460B)

The lift cylinders used in the H360–460B lift trucks are
displacement cylinders. The design and repairs for these
cylinders are similar to the other lift cylinder in this sec-
tion. A displacement cylinder does not have a piston or
piston seal. The rod diameter is almost the same as the
inside diameter of the cylinder. There are wear rings on
the rod that are the bearings between the rod and the

walls of the cylinder. The wiper seal at the top of the cyl-
inder is also the high pressure seal for these cylinders.
The wiper seal is a chevron packing. See FIGURE 7.

Cylinders (Two–Speed)

Two–speed lift cylinders are single–stage lift cylinders
with a special valve and path for the hydraulic oil. The
lift cylinder is filled with oil on both sides of the piston.
For loads less than 45% of the rated capacity, the cylin-
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FIGURE 16. TYPICAL LIFT CYLINDERS, VISTA MASTS
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1.  SHELL
2. BEARING
3. PISTON
4. PISTON ROD
5. SNAP RING
6. WASHER
7. INNER PISTON

8. CHECK VALVE
9. O–RING

10. SINGLE–LIP SEAL
11. BACK–UP RING
12. WIPER SEAL
13. RETAINER
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of the load until the system pressure is great enough to
control the load. Oil from the piston end of the tilt cylin-
ders returns through the main control valve to the hy-
draulic tank.

TILT FORWARD (See FIGURE 4.)

The tilt control spool that is inside of the tilt spool oper-
ates during the Forward tilt function. The tilt control
spool prevents cavitation in the piston end of the tilt cyl-
inders. Cavitation occurs when the available fluid does
not fill the space in a closed system. The high vacuum

causes some of the fluid to change to bubbles of gas.
When cavitation occurs in the tilt cylinders, the tilt for-
ward function is not smooth.

The tilt control spool permits the regulation of the tilt
speed by using the pressure from the hydraulic pump.

The pressure must be 550 kPa (80 psi) on the piston end
of the tilt cylinders. The tilt control spool prevents oil
flow from the rod end of the tilt cylinders until the pres-
sure is 550 kPa (80 psi). This action makes sure that a
vacuum cannot occur at the piston end of the tilt cylin-
ders.

FIGURE 4. TILT SPOOL OPERATION

5. TILT SPOOL
6. TO/FROM ROD END OF TILT

CYLINDERS
7. TILT CONTROL SPOOL

1. OPEN CENTER PASSAGE
2. SUPPLY CAVITY
3. TO/FROM PISTON END OF

TILT CYLINDERS
4. DRAIN CAVITY

12852TILT BACKWARD TILT FORWARD

1

2

3

4

5

6

7

2

3

4

4

2

ÄÄ
ÄÄ
ÄÄ
ÄÄ
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5

4

6

4
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SOLENOID VALVE FOR AUXILIARY FUNCTION

If the solenoid valve does not operate, do the following steps:

A. Check the 7.5 amp fuse for the solenoid valve on the fuse panel.

 B. Check for  loose electrical connections:

1. Ignition switch: Check the black wire at the accessory terminal of the switch connector body.

 2. Control knob button: Remove the snap ring and the knob cover, Check the wire connectors and the switch
connections.

3. Solenoid valve coil: Remove the coil cover. See FIGURE 7. Check the diode connections to the coil
terminals. Check the connections of the red and white wires to the diode assembly terminals. Check the
connection of the black wire.

4. Cowl ground stud: Make sure there are no loose ground wires.

C. Remove the diode assembly. Test the diode with an ohmmeter for high resistance in one direction and no resis-
tance in the other direction. If there is no resistance or infinite resistance in both directions, replace the diode.

NOTE:  Make sure the wires and the diode are connected as shown in FIGURE 7. The diode must be installed with
the color–code band toward the positive terminal.

D. Disconnect the red and white wires from the diode assembly terminals. Connect voltmeter across the wire ter-
minals, check for current when the control knob button is depressed.

1. If there is no current, check the wiring for short circuits.

2. If there is current, test the coil. See step E.

E. Test the coil for continuity by connecting an ohmmeter lead to each coil terminal. Put the ohmmeter on the R x 1
scale.

1. If there is no ohmmeter reading, the coil is bad. Replace the coil.

2. If there is an ohmmeter reading, the coil is good. If the coil is good, but the solenoid valve does not energize
when the button is depressed, the solenoid valve is bad. Replace the solenoid valve assembly.

TROUBLESHOOTING
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$LUSUHVVXUH LQ WLUHV FDQ FDXVH WLUH DQGZKHHO SDUWV WR
H[SORGH� 7KLV DFWLRQ FDQ FDXVH VHULRXV LQMXU\ RU
GHDWK�

5HPRYH DOO RI WKH DLU IURP WKH WLUHV EHIRUH WKH WLUHV
DUH UHPRYHG IURP WKH OLIW WUXFN�

,I D WLUH KDV OHVV WKDQ���RI WKH FRUUHFW DLU SUHVVXUH�
FRPSOHWHO\ UHPRYH WKH DLU SUHVVXUH IURP WKH WLUH�
5HPRYH WKH WLUH IURP WKH OLIW WUXFN�$GG DLU SUHVVXUH
WR WKH WLUH RQO\ LQ D VDIHW\ FDJH� 6HH WKH SURFHGXUHV LQ
$GG $LU 7R 7KH 7LUHV�

:KHQDLU LV DGGHG WR WKH WLUHV�XVH DUHPRWHDLU FKXFN�
7KH SHUVRQ DGGLQJ DLU PXVW VWDQG DZD\ DQG WR WKH
VLGH DQG QRW LQ IURQW RI WKH WLUH�

,I WKH OLIW WUXFN KDV SQHXPDWLF WLUHV� NHHS WKH WLUHV DW WKH
FRUUHFW DLU SUHVVXUH �VHH WKH QDPHSODWH�� &KHFN WKH DLU
SUHVVXUHZLWK D JDXJHZKHQ WKH WLUHV DUH FROG� ,I LW LV QHF�
HVVDU\ WRDGGDLU WR D WLUH WKDW LVZDUP�FKHFN WKHRWKHU WLUH
RQ WKH VDPH D[OH DQG DGG DLU WR WKH WLUH WKDW KDV ORZSUHV�
VXUH VR WKDW WKH DLU SUHVVXUHV DUH HTXDO� 7KH DLU SUHVVXUH
RI WKHZDUP WLUHVPXVW DOZD\V EH HTXDO WR RU JUHDWHU WKDQ
WKH VSHFLILFDWLRQ IRU DLU SUHVVXUH IRU FROG WLUHV�
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&KHFN WKH WLUHV IRU GDPDJH� ,QVSHFW WKH WUHDG DQG UH�
PRYH DQ\ REMHFWV WKDW ZLOO FDXVH GDPDJH� &KHFN IRU
EHQW RU GDPDJHG ULPV� &KHFN IRU ORRVH RUPLVVLQJ SDUWV�
5HPRYH DQ\ ZLUH� VWUDSV RU RWKHU PDWHULDO ZUDSSHG
DURXQG WKH D[OH�

0DNH VXUH WKDW WKH ZKHHO QXWV DUH WLJKW� 7LJKWHQ WKH
ZKHHO QXWV LQ D FURVV SDWWHUQ WR WKH FRUUHFW WRUTXH YDOXH
VKRZQ LQ WKH 0$,17(1$1&( 6&+('8/(�

&$87,21
:KHQ WKHZKHHOV KDYHEHHQ LQVWDOOHG� FKHFN DOOZKHHO
QXWV DIWHU � WR � KRXUV RI RSHUDWLRQ� 7LJKWHQ WKH QXWV
LQ D FURVV SDWWHUQ WR WKH FRUUHFW WRUTXH YDOXH VKRZQ
LQ WKH 0$,17(1$1&( 6&+('8/(� :KHQ WKH
QXWV VWD\ WLJKW IRU HLJKWKRXUV� WKH LQWHUYDO IRU FKHFN�
LQJ WKH WRUTXH FDQ EH H[WHQGHG WR ��� KRXUV�

)RUNV� $GMXVWPHQW

+RRN IRUNV DUH FRQQHFWHG WR WKH FDUULDJH E\ KRRNV DQG
ORFNSLQV� 6HH),*85( ���7KHVH ORFNSLQV DUH LQVWDOOHG
WKURXJK WKH WRS IRUN KRRNV DQG ILW LQWR VORWV LQ WKH WRS
FDUULDJH EDU� $GMXVW WKH IRUNV DV IDU DSDUW DV SRVVLEOH IRU
PD[LPXP VXSSRUW RI WKH ORDG� +RRN IRUNV ZLOO VOLGH
DORQJ WKH FDUULDJH EDUV WR DGMXVW IRU WKH ORDG WR EH OLIWHG�
5DLVH WKH ORFN SLQ LQ HDFK IRUN WR VOLGH WKH IRUN RQ WKH
FDUULDJH EDU� 0DNH VXUH WKH ORFN SLQ LV HQJDJHG LQ WKH
FDUULDJH EDU WR ORFN WKH IRUN LQ SRVLWLRQ DIWHU WKH ZLGWK
DGMXVWPHQW LV PDGH�

)RUNV� 5HPRYDO $QG ,QVWDOODWLRQ

$ IRUN FDQ EH UHPRYHG IURP WKH FDUULDJH IRU UHSODFH�
PHQW RI WKH IRUN RU RWKHU PDLQWHQDQFH�
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'R QRW WU\ WR PRYH D IRUN ZLWKRXW D OLIWLQJ GHYLFH�
(DFK KRRN IRUN IRU WKHVH OLIW WUXFNV FDQ ZHLJK �� NJ
WR ��� NJ ��� WR ��� OE��

+RRN)RUN �5HPRYDO��6OLGH D KRRN IRUN WR WKH IRUN UH�
PRYDO QRWFK RQ WKH FDUULDJH� 6HH ),*85( ��� /RZHU
WKH IRUN RQWR EORFNV VR WKDW WKH ERWWRP KRRN RI WKH IRUN
PRYHV WKURXJK WKH IRUN UHPRYDO QRWFK� 6HH
),*85( ��� /RZHU WKH FDUULDJH IXUWKHU VR WKDW WKH WRS
KRRN RI WKH IRUN LV GLVHQJDJHG IURP WKH WRS FDUULDJH EDU�
0RYH WKH FDUULDJH DZD\ IURP WKH IRUN� RU XVH D OLIWLQJ
GHYLFH WRPRYH WKH IRUN DZD\ IURP WKH FDUULDJH� /D\ WKH
IRUN RQ LWV VLGH VR WKDW LW FDQQRW IDOO DQG FDXVH LQMXU\�
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5HPRYH WKH ILOWHU FDS DQG WKHQ UHPRYH WKH ILOWHU�

127(� 7KH K\GUDXOLF RLO ILOWHU KDV D E\��SDVV UHOLHI
YDOYH WKDW LV SDUW RI WKH ILOWHU� 0DNH VXUH WKH FRUUHFW UH�
SODFHPHQW ILOWHU ZLWK D E\��SDVV UHOLHI YDOYH LV LQVWDOOHG�

�����

�� ),/7(5
�� 5(/,() 9$/9(
�� ',367,&.

�� ),/7(5 &$3
�� 635,1*

�

�

�

�

�

),*85( ��� +<'5$8/,& ),/7(5

&20321(176 6+2:1 )520
(����������;/�(������;/� 81,76
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:$51,1*
%UDNH OLQLQJV FRQWDLQ DVEHVWRV RU RWKHU ILEHUV�
%UHDWKLQJ WKH GXVW IURP WKHVH EUDNH OLQLQJV LV D FDQ�
FHURU OXQJGLVHDVHKD]DUG�'RQRWFUHDWHGXVW�'RQRW
FOHDQ EUDNH SDUWV ZLWK FRPSUHVVHG DLU RU E\ EUXVK�
LQJ� 8VH YDFXXP HTXLSPHQW DSSURYHG IRU DVEHVWRV
GXVW RU IROORZ WKH FOHDQLQJ SURFHGXUH LQ WKLV VHFWLRQ�
:KHQ WKH EUDNH GUXPV DUH UHPRYHG� GR QRW FUHDWH
GXVW�

'RQRW VDQG� JULQG� FKLVHO� KDPPHURU FKDQJH OLQLQJV
LQ DQ\ ZD\ WKDW ZLOO FUHDWH GXVW� $Q\ FKDQJHV WR
EUDNH OLQLQJV PXVW EH GRQH LQ D UHVWULFWHG DUHD ZLWK
VSHFLDOYHQWLODWLRQ�3URWHFWLYHFORWKLQJDQGDUHVSLUD�
WRU PXVW EH XVHG�

&OHDQLQJ 3URFHGXUHV�

D� 'R QRW UHOHDVH EUDNH OLQLQJ GXVW IURP WKH EUDNH
OLQLQJV LQWR WKH DLU ZKHQ WKH EUDNH GUXP LV UH�
PRYHG�

E� 8VH D VROYHQW DSSURYHG IRU FOHDQLQJ RI EUDNH
SDUWV WR ZHW WKH OLQLQJ GXVW� )ROORZ WKH LQVWUXF�
WLRQV DQG FDXWLRQV RI WKHPDQXIDFWXUHU IRU WKH XVH
RI WKH VROYHQW� ,I D VROYHQW VSUD\ LV XVHG� GR QRW
FUHDWH EUDNH OLQLQJ GXVW ZLWK WKH VSUD\�

F� :KHQ WKH EUDNH OLQLQJ GXVW LVZHW� FOHDQ WKHSDUWV�
3XW DQ\ FORWK RU WRZHOV LQ D SODVWLF EDJ RU DQ DLU�
WLJKW FRQWDLQHU ZKLOH WKH\ DUH VWLOO ZHW� 3XW DQ
´$6%(6726µZDUQLQJ ODEHORQ WKHSODVWLFEDJRU
DLUWLJKW FRQWDLQHU�

G� $Q\ FOHDQLQJ FORWKV WKDW ZLOO EH ZDVKHG PXVW EH
FOHDQHG VR WKDW ILEHUV DUH QRW UHOHDVHG LQWR WKH DLU�

&$87,21
'R QRW XVH DQ RLO VROYHQW WR FOHDQ WKH ZKHHO F\OLQGHU�
8VH D VROYHQW DSSURYHG IRU FOHDQLQJ RI EUDNH SDUWV�
'R QRW SHUPLW RLO RU JUHDVH LQ WKH EUDNH IOXLG RU RQ
WKH EUDNH OLQLQJV�
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7KH 307 FLUFXLW SUHYHQWV WKLV RSHUDWLRQ LI WKHVH
PDOIXQFWLRQV RFFXU� 'R QRW RSHUDWH WKH OLIW WUXFN LI
WKH 307 FLUFXLW GRHV QRW RSHUDWH FRUUHFWO\�
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7KH3XOVH0RQLWRU7ULS �307�FLUFXLW RQO\ IXQFWLRQV LI D
IDXOW RFFXUV� 7R FKHFN WKH FLUFXLW� ZH PXVW FDXVH D WHP�
SRUDU\ PDOIXQFWLRQ� &KHFN WKH 307 FLUFXLW IRU FRUUHFW
RSHUDWLRQ DV IROORZV�

��5DLVH WKH GULYHZKHHOV DQG SXW WKH OLIW WUXFN RQEORFNV�
6HH ´+RZ7R5DLVH7KH'ULYH7LUHVµ LQ WKLV VHFWLRQ�5H�
OHDVH WKH SDUNLQJ EUDNH�

:$51,1*
'LVFRQQHFW WKH EDWWHU\ FRQQHFWRUEHIRUHPDNLQJDQ\
LQVSHFWLRQV RU UHSDLUV� 3HUVRQDO LQMXU\RU HTXLSPHQW
DQG WRRO GDPDJH FDQ RFFXU LI WKH EDWWHU\ LV QRW GLV�
FRQQHFWHG�

'R QRW WRXFK WKH WHUPLQDOV RI FDSDFLWRU &� RI WKH
WUDFWLRQ RU OLIW FRQWURO FLUFXLWV� 7KH FKDUJH RQ WKH FD�
SDFLWRUV FDQ FDXVH HOHFWULFDO VKRFN DQG SHUVRQDO LQ�
MXU\� 8VH DQ LQVXODWHG VFUHZGULYHU RU MXPSHUZLUH WR
PDNH D VKRUW��FLUFXLW DFURVV WKH FDSDFLWRU WHUPLQDOV
WR GLVFKDUJH HDFK FDSDFLWRU� 7KLV ZLOO GLVFKDUJH WKH
FDSDFLWRUV WR SUHYHQW HOHFWULFDO VKRFNV�

�� 'LVFRQQHFW WKH EDWWHU\� RSHQ WKH HOHFWULFDO FRPSDUW�
PHQW DQG GLVFKDUJH FDSDFLWRU�V� &� RQ WKH 6&5 FRQWURO
SDQHOV�

127(� 7KH (9�����PRWRU FRQWUROOHU KDV FDSDFLWRU&�
FRQQHFWHG LQ SDUDOOHOZLWK FDSDFLWRU&��%RWKFDSDFLWRUV
ZLOO EH GLVFKDUJHG�

�� 'LVFRQQHFW WKH JDWH OHDG IURP WKH 6&5 � IRU WKH WUDF�
WLRQ FLUFXLW �ZKLWH�YLROHW ZLUH�� 7KH JDWH OHDG KDV D
SXVK��RQ FRQQHFWRU� 0DNH VXUH WKDW WKH HQG RI WKH OHDG
GRHV QRW WRXFK DQ\ RWKHU VXUIDFH� 6HH WKH',$*5$06
VHFWLRQ WKDW FDPH ZLWK WKH OLIW WUXFN IRU WKH ORFDWLRQ RI
WKH JDWH OHDG�

�� &RQQHFW WKH EDWWHU\�

�� 6LW RQ WKH VHDW WR FORVH WKH VHDW VZLWFK DQG WXUQ WKH NH\
WR WKH ´21µ SRVLWLRQ� $FWXDWH WKH 0RQRWURO FRQWURO
SHGDO RU WKH GLUHFWLRQ FRQWURO OHYHU DQG DFFHOHUDWRU IRU
VORZPRYHPHQW LQ WKH )25:$5'RU 5(9(56(GLUHF�
WLRQ�

�� /LVWHQ IRU WKH GLUHFWLRQ FRQWDFWRU WR RSHQ� 7KH WUDF�
WLRQ V\VWHPZLOO QRW RSHUDWH� 7KH WUDFWLRQPRWRU FRQWURO�
OHU ZLOO DOORZ WZR SRZHU SXOVHV EHIRUH RSHQLQJ WKH FRQ�
WDFWRU�

�� $V VRRQ DV WKH 307 FLUFXLW GLVDEOHV WKH WUDFWLRQ FRQ�
WURO� WXUQ WKH NH\ WR WKH ´2))µ SRVLWLRQ� ,I WKH 307 FLU�
FXLW GRHV QRW GLVDEOH WKH WUDFWLRQ FRQWURO� UHSODFH WKH
FRQWURO FDUG� &RUUHFW SURFHGXUHV DUH LQ WKH 6(59,&(
0$18$/�

� (9�����É02725&21752//(5�5HSDLUV
DQG $GMXVWPHQWV� ���� 650 ����
IRU PRGHOV (�-����������;/ �(������;/� DQG
(�-����������;/ �(�-������;/�

� (9�����É02725 &21752//(5�
2SHUDWLRQ� &KHFNV� 5HSDLUV DQG $GMXVW�
PHQWV� ���� 650 ���� IRU PRGHOV
(����������;/ �(�������;/�

� (/(&75,&$/ 6<67(0� &KHFNV DQG $G�
MXVWPHQWV� ���� 650 ����
IRU 6LW'ULYHÉ 0RGHOV ZLWK (9���� (9���%�
(9���:� (9����� RU (9����� 0RWRU &RQWUROOHUV

�� 'LVFRQQHFW WKH EDWWHU\� RSHQ WKH HOHFWULFDO FRPSDUW�
PHQW DQG GLVFKDUJH FDSDFLWRUV &� �DQG &� LI LQVWDOOHG�
RQ WKH 6&5 FRQWURO SDQHOV DV GHVFULEHG LQ WKH HDUOLHU
:$51,1*�

�� &RQQHFW WKH 6&5 � JDWH OHDG� &RQQHFW WKH EDWWHU\�
5DLVH WKHGULYHZKHHOV DQG UHPRYH WKHEORFNV�&KHFNIRU
QRUPDO RSHUDWLRQ RI WKH WUDFWLRQ PRWRU�
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