INTRODUCTION

GENERAL ® Speed Limits

This section has the description, checks, adjustments 4
and repairs of the control cards for the EV-100 .
LXT/LXP/LXM and the EV—20QX/LXT/LXP mo- ® Steer Pump Time Delay

glature t_o |dent|fy the controllers that hgve th se- Some of the differences between the EV-100/200 con-
ries of diagnostic control cards. There is a description of

o : trol cards and the EV100/200X " series of diagnostic
the hand set and how it is used to check and adjust the . . L

- control cardsare given in the following list:
control cards. A description and the replacement of the

instrument panel display is also included.

Internal Resistance Compensation

¢ Contactor coil drivers within the control card
The operation and most components of these controllers
are basically the same as the EV-100 and EV—-200 mo-

tor controllers. All of the power components used with ~ ® Hourmeter function (control card display for the

Diagnostics (automatic tests or checks)

this EV100/200 LX " series are the same as used with instrument panel is not installed on all units)
other EV-100/200 motor controllers. The control cards e Battery Discharge Indicator function (LXT card
are the major differences. TheX” series of diagnostic only) (control card display for the instrument
control cards have the basic control features of the other panel is not installed on all units)

EV-100/200 cards and some additional features. Not all o
control features are available on all of the different types | "€ "LX " series of controllers have an output to operate
of control cards of the series. Somentrol cards can & digital display with four digits. A digital display unit

have multiple features. These features include the fol-{instrument panel display) is available for the instru-
lowing: ment panel of some lift trucks. A hand set with a digital

display is also available. All of the control settings are
* Static Return to_3f (SRO)(includes Start Sw.) set using the hand set. There arerN@ual adjustments

. . _ (trim pots) on these control cards.
® Pulse_Monitor Trip (PMT)(Traction Only)

* Pedal Position Plugging The basiqmotor speed and direction) operation of the
. o ) EV-100/200 tX" series of motor controllers is the
Field Weakening (FW) same as the EV-100 controller. For an operational de-
® Regenerative Braking (RB) scription of the traction or pump motor controllers, see
the sectiorEV-100 MOTOR CONTROLLER, 2200
® Creep Speed (C/S ’
PP (C/9) _ SRM 287. For repairs, see the sectidég—100 MO-
¢ Controlled Acceleration (C/A) TOR CONTROLLER, 2200 SRM 288 or EV-200
® Current Limit (C/L) MOTOR CONTROLLER, 2200 SRM 414. These
motor controllers are made for Hyster Company by the

* 1ATimed Pick-Up (1A P.U.) General Electric Company.

® 1A Drop Out (1A D.O.

P ( ) Hyster electric lift trucks use a two—wire electrical sys-
® 1A Thermal Hold-Off tem. There is no common ground connection through
¢ Ramp Start the frame. Both the positive supply and the negative re-
turn current flows are through wires and cables. There

o .
Full Power Transition must be a minimum resistance of 50 000 ohms between

® Stored Status Code (Diagnostics) the electrical circuits and the frame of the lift truck.
DESCRIPTION
DIAGNOSTIC CONTROL CARD plug connectors and a terminal strip with six screw con-

The control card is a printed circuit board with elec- N€ctions. The control wires of the plugs and terminal
tronic parts in a plastic case. The control card has four
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strips connect the control card to the lift truck circuits the control card. Some pins of plug Y are also used to
and the other circuits of the motor controller. The screwconnect the control card to the Truck Management Mod-
connections of the terminal strips are inputs from con-ule or other auxiliary control cards. Plug Z is also a 14
trol components of the lift truck. The plugs for the con- pin plug that connects the oscillator part of the control
trol card are plug A, plug B, plug Y and plug Z. See card to other circuit components. The 14 pins on plug Z
FIGURE 3. Plugs A and B are six pin plugs. The pur- have the same functions as the pins of other
pose of the wires connected to these plugs can be differEV—100/200 control cards. The ginmbersre also the
ent for different control cards. Plug Y is a 14 pin plug same, for the same function, for both the EV100/200
that connects the instrument panel display or hand set toLX " series and the other EV-100/200 control cards.

TABLE 1. STATUS CODES LIST

STATUS STATUS
CODE DESCRIPTION CODE DESCRIPTION
CARD INPUTS REGENERATIVE BRAKING
BLANK No input voltage to card and/or display -70 Current sensor input missing (yellow wire)
-01 No seat switch input -71 Current sensor input missing (green wire)
-02 FWD switch closed on initial start -72 Regenerative braking contactor does
-03 REV switch closed on initial start not energize
-04 Start switch input low after start —73 Regenerative braking contactor does not
-05 Start or brake switch did not close deenergize or deenergizes slowly
-06 Accelerator depressed — no direction selected -74 Regenerative braking contactor
-07 Accelerator input voltage too high energizes too slowly
-08 Accelerator input voltage too low or power to -75 SCR 1 does not turn off during
control card after key sw. ON regenerative braking
-09 Both FWD and REV switches closed at same time] -76 C1 voltage too high during
-15 Battery volts too low regenerative braking
-16 Battery volts too high
=17 Wrong card type selection TRUCK MANAGEMENT*
-90 Traction Motor Over Temperature*
CONTACTOR PANEL -93 Pump Motor Over Temperature*
-23 Forward or reverse contactor coil current low -94 Traction Brush Wear*
-24 Voltage at T2 too high -95 Pump Motor Brush Wear*
-25 1A contactor does not open or opens too slowly
—-26 Shorted coil driver for RB, SP or FW contactor PUMP CONTROL
=117 Wrong card type selection
SCR PANEL -123 Pump contactor coil current low
-41 Open thermal protector or control over temperaturq —-124 Voltage at T2 too high
-42 Motor sensor input missing (green wire) -141 Open thermal protector or control over
-43 Motor sensor input missing (yellow wire) temperature
—44 SCR 1 did not turn off correctly -142 Motor sensor input missing (green wire)
-45 SCR 1 did not turn on correctly -143 Motor sensor input missing (yellow wire)
-46 “Look ahead” (T2 volts high) —144 SCR 1 did not turn off correctly
-47 SCR 2 does not turn on correctly -145 SCR 1 did not turn on correctly
-48 “Look ahead” (T2 volts low) -146 “Look ahead” (T2 volts high)
-49 SCR 5 does not turn on correctly -147 SCR 2 does not turn on correctly
-50 C1 volts low -148 “Look ahead” (T2 volts low)
-51 C1 volts high with high motor current -149 SCR 5 does not turn on correctly
-52 C1 volts high with low motor current -150 C1 volts low
-53 SCR 1 does not turn off during plugging -151 C1 volts high with high motor current
-54 Shorted F, R or 1A driver -152 C1 volts high with low motor current
-57 Current sensor output voltage polarity check -154 Shorted #2 PUMP driver
-157 Current sensor output voltage polarity check
* Not used on all models of lift trucks. Status
Codes in this group will flash on the display.
NOTE: Motor speed is decreased with a Motor Over Tem-
perature code at the normal function setting.




The diagnostics circuits of the control card check the Emitting Diode (LED) display, a keyboard for data en-
static and operating conditions of the control and powertry and an adjustment knob for changing function val-
circuits for the motor. The control card will show a ues. See FIGURE 1. The purpose of the hand set is to al-
status code on the display connected to plug Y if the di-low Authorized Personnelto monitor and adjust the
agnostic circuits find a condition that is not correct. The following:

display connections are at plug Y of the control card.
Some lift trucks can have ainstrument panel display that
will show the status codes from the traction aodp
control cards.

® Monitor system status codes for both traction and
pump SCR systems

Monitor the intermittent status codes

Status Codes (See Table 1) Monitor the state of charge of the battery on sys-

. tems with LXT control cards
The Status Codes are code nhumbers for different symp-

toms that the control card can sense. The control card Monitor the hourmeter readings on the traction
will show this code number on the digital display of the and pump SCR systems

instrument panel display (optional on some units) or they o Tg: These first four function values above will also
hand set. The control card will flash the status code ONshow on the instrument panel display.

the display. Every third display will show the battery

charge instead of the status code.

The control card senses the following incorrect inputs:
inputs that are too high or too low, inputs that have the
wrong polarity, inputs in the wrong sequence or correct
inputs that occur at the wrong time.
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NOTE: A status code display does not always mean tha
there is a malfunction. A temporary operating condition
can cause a status code display.
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The status codes all have a () before the numbers. If the
battery is disconnected, the “—” will be missing on the
hand set display when a battery is connected again. If

status code number is flashing on the digital display,
checks and adjustments cannot be done. Refer to Table
and Troubleshooting to find and correct the malfunc-
tion. There are no checks or adjustments for the statu
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PLUG WIRING

MOD. | PLUG
PLUG Y

codes. These code numbers are only codes to help idef-
tify a possible malfunction. Table 1 has a short descrip-
tion of the different status codes.
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TROUBLESHOOTING in this section has a table for
each status code. The tables have a more complete d
scription of the status code, the circuit that has the incor
rect input, the symptom and the possible causes.
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HAND SET

The hand set is a tool with many functions. The tool can
be usedONLY with the EV—100 or 200LX" _series
SCR motor controllersThe hand set is used to monitor
traction or pump motor functions, show status codeg
(possible fault symptoms) and adjust the settings of the
control cards. The hand satst be used to set the val-
ues for the control card functions. It consists of a Light

12657

1. ADJUSTMENT
KNOB

2. LED DISPLAY

3. KEYBOARD

4. COIL CORD

5. PLUG Y (14PIN)

6. MODULAR PLUG
(8 PIN HAND SET)

FIGURE 1. HAND SET




* Monitor or adjust the following control func- charge condition of the battery. The right—hand indica-

tions: tor is ON when the digits show the status code.

* Creep Speed

« Controlled Acceleration and 1A Time Hourmeter Functions

* Current Limit The hourmeter function of the instrument panel display

* Steering pump time delay and define signal is controlled by the EV-100/200LX" series control
input (seat sw. or directional sw.) card. There can be a display for the operating time of the

* Plugging distance (Current) traction circuit. On some units, there can also be a dis-

play for the operating time of the pump circuit. Only
those units that have the EV-100X” series pump
control card can have the optional pump hourmeter
* Field Weakening drop out function.

* Field Weakening pick up

* Pedal position plug range or disable
e 1A drop out current or disable

The instrument panel display shows the operating time

of 0000 to 9999 hours. The traction time is shown for

* Regenerative Braking drop out four seconds after the lift truck has been operating and

* Speed limit points (SL1, SL2 and SL3) the key is turned to tH@FF position. If there is a pump

« Internal resistance compensation for battery Nourmeter, the pump time will now be shown for an-
state of charge indication other four seconds.

* Battery voltage (36/48V is auto ranging)

* Regenerative Braking current limit

_ _ Battery Indicator Function
¢ Selection of type of card operation:

This battery indicator uses the traction control shunt to
measure the current during operation. This current and
battery voltage are checked at the same time for an accu-
* Traction with Regenerative Braking and Field rate reading of battery voltage with a load (during use).

Weakening This method is much more accurate than other battery
* High or low current limit for all of the above indicators used on earlier lift trucks. This method can

NOTE: The vehicle will operate with the hand set con- @lso make operation of the lift truck different when the
nected, however, the adjustment kidb)ST be set battery is low or a different battery is connected. This
fully clockwise to make sure the control can operate at method allows more usage of the battery.

top speed.

* Traction with Field Weakening
* Traction with speed limits

The battery indicator function shows the battery charge
represented by numbers between 0 and 100. The digital
INSTRUMENT PANEL DISPLAY display will flash when the digital display reads 19. Ata
(Optional On Some Units) display of 9 (80% discharged), the control will disable
the lift pump circuit. After the circuit has disabled the
The instrument panel display, for these control cards, isjift pump, charge or change the battery.
a display unit with four digits and three indicators. See
FIGURE 2. The indicators show which function value The control also checks the battery voltage each time a
is displayed by the digits. The unitis available for the in- battery is connected. The traction control will prevent
strument panel of sonit trucks. Not all functions are  lift truck operation if the battery voltage is not correct as
available on all lift truck models. The following func- set by traction function 15. A status code of —16 (too
tions are available: Battery Indicator, Status Codes,high) or—15 (too low) will show on the instrument panel
Traction Hourmeter and Pump Hourmeter. display. The battery can have a voltage that is too high or
too low. A battery with the correct voltage can also be
The digits show the operating hours when the functionover discharged from use or other reasons and have a
indicator (FIGURE 2.) on the left—hand side is ON. voltage that is less than the minimum of the voltage
When the middle indicator is ON, the digits show the range.
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EARLY SitDrive 0O UNITS / LATER SitDrive 0 UNITS

- @4\/ 2 3 4 5 6 19 13
NN |
) oot N Y A S—
f>/ / HER @] _‘6‘_ 1 PUMP
b / : § 7
5 O b
TJ HYSTER TE
( ! ’ 1. W ’ - 2] B B E Eil 1, TRACTION
| HL . 7 7 T
; ' T 9 10 BOTTOM VIEW
17 ] ~
15 9—-PIN CONNECTOR WIRING
PIN |WIRE
NO.| NO. CONNECTION/FUNCTION
P 1 95 | Traction Motor Over Temperature
" :: 2 96 | Pump Motor Over Temperature
KD o) 3 93 | Traction Motor Brush (A) Wear
\T 4 94 | Traction Motor Brush (B) Wear
12 5 98 | Pump Motor Brush (A) Wear
12 6 99 | Pump Motor Brush (B) Wear
14 \]7 14,15 17 7 — Not Used
8 13 | Battery Negative
12667 9 10 | Battery Positive From Key Switch

*TRACTION CARD PLUG ONLY

1. DISPLAY UNIT 8. HOUR METER FUNCTION

2. BRUSH WEAR INDICATOR, HYDRAULIC INDICATOR (GREEN LED)
MOTOR (YELLOW LED) 9. FOUR DIGIT DISPLAY

3. TEMPERATURE ALARM, HYDRAULIC 10. BATTERY FUNCTION INDICATOR
MOTOR (RED LED) (GREEN LED)

4. TEMPERATURE ALARM (RED LED) 11. MOUNT BRACKET
(ILLUMINATES WITH ITEM 3 OR 5) 12. MOUNT NUTS

5. TEMPERATURE ALARM, TRACTION 13. 9-PIN MOTOR CONNECTOR
MOTOR (RED LED) 14. TRACTION CARD CONNECTOR

6. BRUSH WEAR INDICATOR, TRACTION 15. PUMP CARD CONNECTOR
MOTOR (YELLOW LED) 16. INSTRUMENT PANEL

7. STATUS CODE FUNCTION INDICATOR 17. TO CONTROL CARD PLUG Y

(GREEN LED)

FIGURE 2. INSTRUMENT PANEL DISPLAY

Batteries that have different amp hour ratings or are ofedge of the card. See FIGURE 3. These connections are
different ages can sometimes be used in the same lifmade at the four connector plugs: Plug A (PA 1 through
truck. It can be necessary to adjust traction function 146), Plug B (PB 1 through 6), Plug Y (PY 1 through 14) or
so that the weakest battery is not damaged. Follow théPlug Z (PZ 1 through 14). There are also six screw ter-
procedure for adjusting traction function 14 in the minals for connections (TB 1 through 6).

Checks And Adjustments.

CONTROL CARD CONNECTIONS Plugs A and_ B and the screw tgrminals have some of the
same function as on the earlier EV—100 and EV-200

All connections between the control card or control control cards. The Plug Z has basically the same connec-
cards and any other electrical component are made at thigons as the Plug C on the earlier (before “LX") control
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cards. Plug Y is an additional plug and has the connecmotor control card, the pump control card and the dual
tions for the diagnostics and digital display signals.  motor control card.

Tables 2 through 5 show the connections for the single

SEE TABLES 2, 3,4 &5
FOR WIRE CONNEC-
TIONS

. CONTROL CARD (TRACTION

OR PUMP)

. TB SCREW TERMINALS

3. PLUG GUIDES

4. PLUG A (6 PINS) (WIDE
GUIDES)

5. PLUG B (6PINS) (CLOSE
GUIDES)

6. PLUG Y (14 PINS)

7. PLUG Z (14 PINS)

2]
”
/ 7
N/ N 4
7 /4
4
\ 3 T4
N
7

12671
12668

FIGURE 3. CONTROL CARD CONNECTIONS



TABLE 2. TERMINAL AND PLUG WIRE CONNECTIONS FOR SINGLE MOTOR TRAC-

TION CIRCUIT
PLUG OR
TERM. NO. WIRE FUNCTION
PA1 - Not used.
PA2 50 BDI pump interrupt signal.
PA3 7 Auxiliary hourmeter input.
PA4 * Not used with standard control. Speed Limit 2 input or regen. sensor 2 (YEL).
PA5 * Not used with standard control. Speed Limit 3 input or regen. sensor 2 (GRN).
PAG * Not used with standard control. Speed Limit 1 input or motor A2 input (w/regen).
PB1 37 Field Weakening contactor coil driver.
PB2 31 Regenerative Braking contactor coil driver (with regenerative braking only).
PB3 60 Steering pump motor coil driver.
PB4 27 Forward contactor coil driver.
PB5 23 Reverse contactor coil driver.
PB6 41 1A contactor coil driver.
TB1 29 Accelerator potentiometer input.
TB2 15A Start switch input.
TB3 7 Seat switch input. Voltage input from timer circuit.
TB4 10 Key switch input. Battery voltage supply from key switch.
TB5 6 FORWARD direction switch input.
TB6 8 REVERSE direction switch input.
PY1 WHT Instrument panel display number 4 input.
PY2 BLK Instrument panel display number 3 input.
PY3 GRN Instrument panel display number 1 input.
PY4 BAR Instrument panel display number 2 input.
PY5 E Instrument panel display number 5 input.
PY6 RED Not used.
PY7 Not used.
PY8 Truck Management Module (TMM) 1A 9. Not used on all models of lift trucks.
PY9 90 Truck Management Module (TMM) 1A 7. Not used on all models of lift trucks.
PY10 91 Truck Management Module (TMM) 1A 2. Not used on all models of lift trucks.
PY11 92 Not used.
PY12 Not used.
PY13 Not used.
PY14 Not used.
PzZ1 BLK Signal wire from SCR 1 thermal protector.
pPz2 BRN Battery negative.
PZz3 YEL Signal wire from current sensor.
Pz4 GRN Signal wire from current sensor.
Pz5 GRY Signal wire from SCR 1 thermal protector.
Pz6 - Not used.
Pz7 WHT Battery positive.
Pz8 BLU/WHT Signal wire to SCR 1 gate.
Pz9 BLU Signal wire from SCR 1 cathode.
PZ10 WHT/RED Signal wire to SCR 2 gate.
Pz11 RED Connection between filter for SCR 2 and control card.
Pz12 WHT/PUR Signal wire to SCR 5 gate.
Pz13 PUR Connection between filter for SCR 5 and control card.
Pz14 ORN Sensor wire for voltage check across capacitor C1.

* See the DIAGRAMS SRM section for your lift truck model for the correct wire number.




TABLE 3. TERMINAL AND PLUG WIRE CONNECTIONS FOR SINGLE MOTOR TRACTION CIRCUIT
WITH SCR PUMP MOTOR CONTROLLER

PLUG OR

TERM. NO. WIRE FUNCTION
PA1 - Not used
PA2 50 Status code 93 input.
PA3 7 Status code 90 input.
PA4 22 Status code 94 input.
PA5 21 Status code 94 input.
PA6 17 Status code 91 input.
PB1 37 Status code 95 input.
PB2 31 Status code 95 input.
PB3 60 Battery Discharge Indicator enable signal input.
PB4 27 Pump (PMT) coil driver.
PB5 23 1A coil driver.
PB6 41 Status code 92 input.
TB1 29 Accelerator potentiometer input.
TB2 15A SL1 input.
TB3 7 SL2 input
TB4 10 Key switch input. Battery voltage supply from key switch.
TB5 6 SL3 input.
TB6 8 SL4 input.
PY1 WHT Instrument panel display number 4 input.
PY2 BLK Instrument panel display number 3 input.
PY3 GRN Instrument panel display number 1 input.
PY4 BARE Instrument panel display number 2 input.
PY5 RED Instrument panel display number 5 input.
PY6 - Not used.
PY7 - Not used.
PY8 20 Signal wire between Traction and Pump Cards. From Pump Card PY12.
PY9 91 Signal wire between Traction and Pump Cards. From Pump Card PY11.
PY10 92 Signal wire between Traction and Pump Cards. From Pump Card PY10.
PY11 - Not used.
PY12 - Not used.
PY13 - Not used.
PY14 - Not used.
PZ1 BLK Signal wire from SCR 1 thermal protector.
Pz2 BRN Battery negative.
PZ3 YEL Signal wire from current sensor.
Pz4 GRN Signal wire from current sensor.
Pz5 GRY Signal wire from SCR 1 thermal protector.
PZ6 - Not used at Traction Card. No color or number shown for Pump Card.
Pz7 WHT Battery positive.
Pz8 BLU/WHT Signal wire to SCR 1 gate.
Pz9 BLU Signal wire from SCR 1 cathode.
PZ10 WHT/RED Signal wire to SCR 2 gate.
Pz11 RED Connection between filter for SCR 2 and control card.
Pz12 WHT/PUR Signal wire to SCR 5 gate.
Pz13 PUR Connection between filter for SCR 5 and control card.
Pz14 ORN Sensor wire for voltage check across capacitor C1.




TABLE 4. TERMINAL AND PLUG WIRE CONNECTIONS FOR
SCR PUMP MOTOR CONTROLLER

PLUG OR

TERM. NO. WIRE FUNCTION
PA1 - Not used
PA2 96 Status code 93 input.
PA3 95 Status code 90 input.
PA4 93 Status code 94 input.
PA5 94 Status code 94 input.
PAG 101 Status code 91 input.
PB1 98 Status code 95 input.
PB2 99 Status code 95 input.
PB3 50 Battery Discharge Indicator enable signal input.
PB4 27 Pump (PMT) coil driver.
PB5 - 1A coil driver (Not used).
PB6 102 Status code 92 input.
TB1 - Not used.
B2 51 SL1 input.
TB3 52 SL2 input
TB4 10 Key switch input. Battery voltage supply from key switch.
TB5 55 SL3 input.
TB6 53 SL4 input.
PY1 WHT Instrument panel display number 4 input.
PY2 BLK Instrument panel display number 3 input.
PY3 GRN Instrument panel display number 1 input.
PY4 BARE Instrument panel display number 2 input.
PY5 - Not used.
PY6 Not used.
PY7 - Not used.
PY8 - Not used.
PY9 - Not used.
PY10 92 Signal wire between Traction and Pump Cards. To Traction Card PY10
PY11 91 Signal wire between Traction and Pump Cards. To Traction Card PY9.
PY12 90 Signal wire between Traction and Pump Cards. To Traction Card PY8.
PY13 - Not used.
PY14 - Not used.
Pz1 BLK Signal wire from SCR 1 thermal protector.
Pz2 BRN Battery negative.
PZ3 YEL Signal wire from current sensor.
Pz4 GRN Signal wire from current sensor.
Pz5 GRY Signal wire from SCR 1 thermal protector.
Pz6 - Not used at Traction Card. No color or number shown for Pump Card.
Pz7 WHT Battery positive.
Pz8 BLU/WHT Signal wire to SCR 1 gate.
Pz9 BLU Signal wire from SCR 1 cathode.
PZ10 WHT/RED Signal wire to SCR 2 gate.
Pz11 RED Connection between filter for SCR 2 and control card.
Pz12 WHT/PUR Signal wire to SCR 5 gate.
Pz13 PUR Connection between filter for SCR 5 and control card.
Pz14 ORN Sensor wire for voltage check across capacitor C1.




TABLE 5. TERMINAL AND PLUG WIRE CONNECTIONS FOR

DUAL MOTOR CONTROLLER

PLUG OR

TERM. NO. WIRE FUNCTION
PA1 * Power steering contactor coil driver.
PA2 - Not used.
PA3 * Auxiliary hourmeter input.
PA4 * Inside motor reverse switching signal.
PA5 * Right motor drop out switching signal.
PAG6 * Left motor drop out switching signal.
PB1 * Forward right motor contactor coil driver.
PB2 * Forward left motor contactor coil driver.
PB3 * Reverse right motor contactor coil driver.
PB4 * Reverse left motor contactor coil driver.
PB5 * 1A contactor coil driver.
PB6 * D contactor coil driver.
TB1 * Accelerator potentiometer input.
TB2 * Start switch input.
TB3 * Seat switch input. Voltage input from timer circuit.
TB4 * Key switch input. Battery voltage supply from key switch.
TB5 * FORWARD direction switch input.
TB6 * REVERSE direction switch input.
PY1 Not used.
PY2 Not used.
PY3 Not used.
PY4 Not used.
PY5 Not used.
PY6 Not used.
PY7 Not used.
PY8 Not used.
PY9 Not used.
PY10 Not used.
PY11 Not used.
PY12 Not used.
PY13 Not used.
PY14 Not used.
Pz1 BLK Signal wire from SCR 1 thermal protector.
Pz2 BRN Battery negative.
Pz3 YEL Signal wire from current sensor.
Pz4 GRN Signal wire from current sensor.
PZ5 GRY Signal wire from SCR 1 thermal protector.
PZ6 - Not used.
Pz7 WHT Battery positive.
PZ8 BLU/WHT Signal wire to SCR 1 gate.
Pz9 BLU Signal wire from SCR 1 cathode.
PZ10 WHT/RED Signal wire to SCR 2 gate.
Pz11 RED Connection between filter for SCR 2 and control card.
Pz12 WHT/PUR Signal wire to SCR 5 gate.
Pz13 PUR Connection between filter for SCR 5 and control card.
Pz14 ORN Sensor wire for voltage check across capacitor C1.

* See the DIAGRAMS SRM section for your lift truck model for the correct wire number.
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CHECKS AND ADJUSTMENTS

GENERAL

TABLE 6. FUNCTION CODES

A WARNING

FUNCTION

CODE

DESCRIPTION

When a replacement card is installed, it must be ad-
justed using the procedures and settings shown in
this section. Do NOT operate the lift truck before
checking and adjusting the setting for each function.
Setting numbers that are not correct for your lift
truck can damage the electrical system and cause the
truck to operate differently than normal. This differ-
ent operation of the truck can result in personal inju-

ry.

If function settings are changed, tell all operators of
the lift truck that the truck can operate differently
now.

This section has the control cattecks and adjustments

that can be made using the hand set. The control car
checks and adjustments are usually made with the con
trol card installed in the lift truck. Bench checks and ad-
justments can also be made with the control card con

FOR CARDS - EV-100/200 LXT & LX

nected as shown in FIGURE 4. The checks show the
stored setting numbers that have been stored for the dif
ferent control card functions. This section also includes|
a description of each of the different functions. The
function settings can be adjusted using the adjustmeng
knob of the hand set. See FIGURE 1.

There are no checks or adjustments in this section for th
other traction control components. To check, adjust or
repair these other components, see the sediéns00
MOTOR CONTROLLER, 2200 SRM 288 or
EV-200 MOTOR CONTROLLER, 2200 SRM 414

Function Codes

The Function Codes are code numbers for the differen
functions that can be set for the “LX” series control
cards. The hand setust be used to adjust the settings
for the control card functions. There is a description of
the function settings for the different control cards in
CHECKING AND ADJUSTING FUNCTION SET-
TINGS of this section. Table 6 also has a list and a shor
description of the different functions. Tables 7 through
19 have the correct setting numbers for the differen
functions on each control card.

1 Stored Status Code
2 Creep Speed
3 Controlled Acceleration and 1A Time
4 Current Limit
5 Plugging Distance (Current)
6 1A Drop Out Current
7 Field Weakening Pick Up (Current)
8 Field Weakening Drop Out (Current)
9 Regen. Braking Current Limit
10 Regen. Start
11 Speed Limit 1 (SL1)
12 Speed Limit 2 (SL2)
13 Speed Limit 3 (SL3)
14 Internal Resistance Compensation BDI
g 15 Battery Volts — BDI
16 Pedal Position Plug
[ 17 Card Type Selection — Nominal Battery
Volts
18 Steer Pump Time Delay
FOR CARD — EV-100 LXM
1 Stored Status Code
2 Creep Speed
3 Controlled Acceleration and 1A Time
4 Current Limit
5 Plugging Distance (Current)
6 1A Drop Out Current
7 PA4 Input Switch Function Selection
11 Speed Limit 1 (PA5 or PAG)
P 12 Speed Limit 2 (PA4)
13 Speed Limit 3
14 Internal Resistance Compensation BDI
15 Battery Volts
16 Pedal Position Plug
17 Card Type Selection — Nominal Battery
Volts
18 Steer Pump Time Delay
FOR CARD - EV100/200 LXP
1 Stored Status Code
2 Internal Resistance Compensation Start
(Current)
3 Controlled Acceleration And 1A Time
4 Current Limit
7 Controlled Acceleration Compensation
11 Speed Limit 1 (SL1)
12 Speed Limit 2 (SL2)
13 Speed Limit 3 (SL3)
14 Speed Limit 4 (SL4)

16 Internal Resistance Compensation
17 Card Type Selection —

11



A WARNING

NEVER attempt to adjust any of the function set-
tings without using the procedures and setting num-
bers given in this section.

Connecting The Control Card For Bench
Checks And Adjustments
(See FIGURE 4.)

A cauTiON

The control card can be damaged if power is not cor-
rectly connected or disconnected. Always disconnect
the battery connector before connecting or discon-
necting the control card plugs.

NOTE: The bench supply voltage does not need to be

the same as the voltage of the lift truck.

(a max. of 84 VDC @ 0.5A can also be used), (2) an
electrical plug to connect to the plug Z connector of the
control card, (3) a switch for the circuit, (4) approxi-
mately 45 cm (18 inches) of 18 gage wire and (5) a hand
set. If batteries are not used, the power supply must have
a full

bridge rectifier with a filter. Make the connections for
the bench checks and adjustments as follows:

1. Connect the switch and a plug Z (Hyster part number
1308651) to the power source using the wire as shown in
FIGURE 4.

2. Make sure the switch is in tlk#-F position and con-
nect the wire to TB4 as shown in FIGURE 4.

3. Connect plug Z to the control card plug Z connector
and the hand set to the plug Y connector.

The hand set can also be used to check and adjust tr}QOTE. There are no connections to the plug A or B

functions of the control card when it is connected to a

connectors of the control card.

bench power supply for bench checks and adjustments.

The following parts are required: (1) a power source toNOTE: The bench checks and adjustments are done us-
supply a minimum of 24 DC volts at 0.5 Amps (two 12 ing the same procedures described in the following
volt automotive batteries connected in series will work) pages.

. CONTROL CARD

. PLUG A & B CONNECTORS

. TB TERMINALS

. PLUG Y CONNECTOR

. PLUG Z CONNECTOR

. PLUG Z

. SWITCH

. 24 TO 84 VOLT DC 0.5 AMP
POWER SUPPLY OR BATTERIES

9 .PINPZ7 (B+)

10. PIN PZ2 (B-)

11. TERMINAL TB4 (B+)

O~NO O WNBE

12668

FIGURE 4. BENCH CHECKS AND ADJUSTMENTS
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Connecting The Hand Set To A Control the wrong number for your lift truck model can

Card Installed In A Lift Truck cause the truck to operate differently than normal.

(See FIGURE 1. and FIGURE 3.) This different operation of the truck can result in
ersonal injury.

A WARNING P .

Do NOT adjust any of the function settings without

Before connecting or disconnecting the hand set to a _ _ _
using the procedures and the settings in Tables 7

control card installed in a lift truck, make sure to
raise the drive wheel(s). Turn the key to the OFF po-  through 19.

sition, disconnect the battery and discharge capaci- NOTE: Tables 7 through 19 show the range of settings
tors C1. allowed and the correct setting for each control func-
Make sure the power is off as described in the WARN- tion. The Factory Setting numbers are the recommended
ING. Disconnect plug Y at the SCR control card (Trac- settings for new units as set by the factory. These set-
tion or Pump) if the display is connected. See tings will provide satisfactory performance for most
FIGURE 3. Connect the hand set plug at the location Yapplications.

on the control card. Connect the battery and turn the key,

. S : Some functions can be adjusted within the allowed
to theON positions. Following is the display sequence . o .
that will occur: range to change truck operation for specific applica-

tions. Adjusting a setting number to one that is different
than the factory setting is allowed, but follow the in-
structions closely and stay within the minimum and
_ _ o _ maximum settings. Settings other than the factory set-
Status Code display of -01 if seatis in the up Posi-(ings will cause the lift truck to operate differently and
tion. can cause increased wear of parts.

¢ Display of 8888 for one second to check the dis-
play segments.

® Another Status Code will be displayed if there is,
or has been, a possible fault. How To Connect And Check Hand Set
® Blank display if the operator is on the seat and A WARNING

there is ndBattery Indicator function installed.  Before connecting the hand set to the control card,

® Battery state of charge if the operator is on the make sure to raise the drive wheel(s). Turn the key to
seat and there & Battery Indicator function in- the OFF position, disconnect the battery and dis-

stalled. charge capacitors C1.
Turn the key to th®FF posmo'n. Following is the dis-  The fynctions can be set when sitting on the seat or when
play sequence that will occur: off the lift truck. Disconnect plug Y at the SCR control

, ) _ card (Traction or Pump) if the display is connected. See
® Display shows the traction hourmeter reading for FIGURE 3. Connect the hand set plug at the location Y
four seconds. on the control card (Traction or Pump). Connect the bat-

¢ Display shows the pump hourmeter reading for tery. Push and hold tf@ONT button of the hand set so
four seconds. Ifthere is no pump SCR control, the that it is depressed when power is applied. Turn the key

display will be blank. to the ON position or move the power switch of the
bench setup to theN position. The display will show
CHECKING AND ADJUSTING FUNCTION “8888" to check that all segments of the display are
SETTINGS working. The Function settings can now be checked or
General changed.
A WARNING How To Check And Adjust Functions

Each function of each control card has a range of set-
ting numbers so that the control card can be used on
different models of lift trucks. This variation is
needed for lift trucks of different sizes and operating 1. Push the keyboard numbers for the desired function.
voltages. However, adjusting the function settingto  See Table 6 for the functions and function numbes.

To check or adjust the setting for a function, do the fol-
lowing steps:
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functions 16 or more, think of the CONT key equal- ~ Function Descriptions
ing 15. Push and hold the CONT key plushe addi-
tional key number above 15 to total the required
function number. Example: for Function 18, push
CONT and keyB (15+3=18). The display will show the
selected function. After one second, the display will
show the number that has been set for that function.

The following pages have descriptions for the different
functions. The setting for each function is specific for
each control card. To identify the control card, check the
label at the top edge of each card case. There are some
painted letters and numbers followed by letters on the
lower part of the label. The last two letters identify the
type of card installed. The following types of control
cards are used:

EV-100 or 200 LXT- Traction (With Regen)

3. To change the setting numbehieck for the correct ~ EV=100 or 200 LX- Traction (With & Without Regen.
setting for that function in Tables 7 through 19 & Without BDI)

Change the setting number by turning the AdjustmentEV=100 LXM — Dual Motor Traction (Without BDI)

Knob on the hand set. The display will continue to blink EV=100 or 200 LXP- Pump Control

as the setting changes.

2. Push and hol@ONT for one second. The display
number will blink.

The same nomenclature is also shown on Tables 7
through 19 and in the following section headings for the

4. Push and hold tH&TORE key for one second. When :
traction and pump control cards.

the new setting number is set (stored), the display will
stop blinking. Traction Control Cards

5. Push and hold tHeSC key for one second. The dis- (EV-100/200 LXT/LX)

play will show “8888”. To check or set another function, NOTE: These control cards are used with the motor
do Steps 1 through 3. To return to normal operation (runcontrollers that control the speed of the traction mo-
mode), push and holESC again for one second or tOr(s).

longer. The display will return to the status code mode or

display the state of battery charge if the operator is in thQA WARNING

seat. The display can also be blank (no status codes ariflany of the function settings are changed, the opera-

battery indicator is not installed). tors must be told that the lift truck will operate dif-
ferently.

NOTE: Make sureghe control is in the run mode before _ . . .

disconnecting the hand set. If not, the battery must beD0 not adjust the function settings outside of the

disconnected and connected again to reset the systemrange of setting numbers shown in the Tables 7

through 19. Settings out side the ranges can cause

The vehicle can now be operated with the hand set condamage to the components of the traction system and

nected or the hand set can be disconnected. can cause the truck to operate differently than nor-
mal. This different operation of the truck can result

NOTE: If the vehicle is operated with the hand set con- in personal injury.

nectedjmake sureto set the Adjustment Knolully FUNCTION 1 STORED STATUS CODE

clockwiseto make sure theontrol can operate at top (Push 1)

speed. . . .
P This function memory contains the last status code of

the possible PMT fault that caused the lift truck to stop
A WARNING operation. These codes can be removed from the display
Before disconnecting the hand set to the control by turning the key to th@FF position. The code will be
card, make sure to raise the drive wheel(s). Turnthe  stored in memory in the control card. This status code
key to the OFF position, disconnect the battery and  will be written over if a new possible PMT fault occurs.
discharge capacitors C1. The status code can be cleared from memory by adjust-

ing the setting number to zero. The setting number must
Disconnect the plug at the Y connector on the controlbe stored by pushing tf®TORE key for one second.
card to disconnect the hand set. Connect the plug for thé\djustment of this function does not change the opera-
instrument panel display plug at the Y connector. tion of the lift truck.
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FUNCTION 2 CREEP SPEED tion 16) will not be used. To find the number for the cur-

(Push 2) rent value, use the following information:
This function permits the adjustment of the creep Speeq?ange 200 to 1000 amps (EV—100)
of the lift truck. The range of adjustment is from 0 (5%) 300 to 1500 amps (EV—-200)
to 255 (15%). The percent values are the SCR 1 ONSetting Range 0to 255
TIME. A constant creep speed frequency will be main- esolution 3.14 amps per set unit
tained when the accelerator input voltage is between 3.# (E.V—100)
and 3.5 volts (an ohm value between 6K and 4.7K .
ohms). 4.7 amps per set unit

(EV—-200)

FUNCTION3 CONTROLLED ACCELER-

ATION AND 1A TIME Example: Setting of 20=263A (EV-100)

(Push 3) 20 X 3.14A = 62.8A or 63A
This function permits the adjustment of the maximum 63A + 200A (range min) =
rate of acceleration. The setting determines the time al- 263A

lowed to reach maximum SCR speed after the accelera-

tor is set for maximum speed from stop. The control will FUNCTION 6 1A DROP OUT CURRENT

stay in SCR acceleration for between 0.77 second (8) (Push 6)

and 21.5 seconds (255) before the 1A contactor will This function permits the adjustment of the setting for
close. The numbers in () are the setting numbers for thehe current value at which the 1A contactor will dee-
times shown. The 1A contactor will automatically close nergize (open). The 1A contactor will open and the mo-
0.2 second after the controlled acceleration stops. Theor torque will be limited to SCR current to prevent mo-

speed control input is less than 0.5 volt (accelerator potor currents that are too high. A setting of 255 will dis-
tentiometer set at less than 50 ohms). Do not adjust th@pje the 1A Drop Out.

function for a setting less than the minimum setting of 8.
FUNCTION 7 FIELD WEAKENING PICK UP
FUNCTION 4 CURRENT LIMIT (Push 7)
(Push 4)

This function permits the adjustment of the current limit A _CAUTlON _ _

of the control. The rating of the control will determine A Seétting HIGHER than the setting shown in Table
the range of adjustment for this function. See Table 7, 810, 14 or 15 will make the Field Weakening Contac-
10, 11, 12, 14, 15, 18 or 19. Do not adjust the setting tofOF €nergize too soon. This operation can damage the

any number other than the factory setting. traction motor.

FUNCTION 5 PLUGGING DISTANCE This function permits the adjustment of the setting for
(CURRENT) the current value at which the FW contactor will ener-
(Push 5) gize (close). This setting permits the FW contactor to

_ _ _ _ _ _ close when the lift truck has returned to approximately
This function permits the adjustment of the distance it 1509 of its running current with a full load on a level

takes to stop the lift truck when plugging by controlling suyrface.

the current. Settings of higher numbers makes the lift ) ) )

truck stop faster. Lower numbers decreases the stopping© NOT sét this function to a setting greater than the
rate for a longer stopping distance. Setting of Function 8.

FUNCTION 8 FIELD WEAKENING

A cauTiON DROP OUT
Traction motor or controller damage will occur if the (Push 8)
setting is above the maximum setting of Table 7, 8,

10, 11, 12, 14, 15, 18 or 19. A CAUTION

A setting HIGHER than the setting shown in Table
The number for the setting for the current value of this 10, 14 or 15 will make the Field Weakening Contac-
function must be found if the Pedal Position Plug (Func-tor remain energized at high currents. This opera-
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tion can cause motor heating and damage the trac-
tion motor.

This function permits adjustment of the setting for the
current value at which the FW contactor will deenergize

FUNCTION 11 SPEED LIMIT 1 (SL1)
(Push 11)

This function is the same as Function 13, butusesa SL1
limit switch for an input. Some series of trucks do not
use this function.

(open). This setting permits the FW contactor to open

when the lift truck requires more than 300% of the run-
ning current with a full load on a level surface.

FUNCTION 9 REGEN. BRAKING C/L
(Push 9)
A WARNING

A setting greater than the setting shown in Table 7,
10, 11, 14 or 15 will make the lift truck slow at a rate
faster than normal. A setting less than the number
shown will make the lift truck slow at a slower rate
for less braking effect. This different operation of the
truck can result in personal injury. A faster slowing
rate can also damage the control system or traction
motor.

This function permits adjustment of the Regenerative
Braking current limit. The higher the current limit set-

ting, the shorter the stopping distance. The shorter stop
6he motor.

ping distance causes faster wear on the drive train an
brushes of the traction motor.

FUNCTION 10 REGEN. START
(Push 10)

A setting greater than the setting shown in Table 7,
10, 11, 14 or 15 can prevent regenerative braking.
The lift truck will remain in the plugging mode
longer and increase brush wear in the traction mo-
tor.

This function permits adjustment of the perc&i
time at which the control will start to energize the regen-
erative braking circuit. The percent ON time can be be-

FUNCTION 12 SPEED LIMIT 2 (SL2)
(Push 12)

This function is the same as Function 13, but uses a SL2
limit switch for an input. Some series of trucks do not
use this function.

FUNCTION 13 SPEED LIMIT 3 (SL3)
(Push 13)

This function permits adjustment of the speed limit
(maximum battery volts to the motor). The range is 0%
to 96%. The adjustment sets the speed limit for the time
when the input signal from the SL3 limit switch is re-
ceived by the control card. This signal can be a signal
from the sensor in the traction or pump motor. If the sen-
sor shows that a motor is too hot, the control will limit
maximum motor speed to this speed setting. SL3 limit
switch is a normally closed switch connected to battery
negative. When the switch opens, it enables the speed
limit function. A setting of 0 will disable the speed limit
function. This zero setting will permit top speed when
no limit switch is connected. A zero setting will not slow
the motor with an input from the sensor and can damage

FUNCTION 14 INTERNAL RESISTANCE

COMPENSATION
(Push 14)

Adjusting this function setting to the wrong number
can cause battery damage.

This function is used when the control card has the Bat-
tery Discharge Indicator (BDI) function. Control cards
that have BDI are type “LXT” control cards. Tables 7, 8,
10, 11, 12, 14, and 15 show the settings for a battery in
average condition.

You can do a quick check to see if the function setting is
accurate for your battery. Operate the lift truck until the
battery indicator function has a display of approxi-
mately 60 (/2 discharge). Stop the lift truck for 5 min-
utes. Disconnect the battery connector then connect the

tween 0% and 95%. This adjustment sets the speed poirgattery connector again and check the display for the

where regenerative braking will start. This prevents
control from trying to energize the regen. circuit when
motor current is too low.
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For the best use of your battery energy, the setting can b&0, 11, 12, 14, 15, 17, 18 or 19 will cause a status code of
adjusted using the following procedure. However, you —15 or —16. Make surihe battery is fully charged and
must use the procedure to change the setting as the babattery connector has good connections before making
tery ages or battery damage can occur. Setting the numthis adjustment. This is especially important when ad-
ber too low for your battery can allow the battery to dis- justing for 36/48 volt operation (numbers 184 to 250).

charge below the minimum specific gravity value. This
minimum specific gravity is specified by the battery FUNCTIONS GREATER THAN 15

manufacturer to prevent battery damage. NOTE: For functions 16 or more, think of tt@ONT
key equaling 15. Push and hold the CONT key plus the
A CAUTION additional key number above 15 to total the required

If two or more batteries are normally used in this lift function number.Example: for Function 18, push
truck, use the oldest battery to make this adjust- CONT key and ke (15+3=18). The display will show
ment. Making this adjustment using a new battery  the selected function. After one second, the display will
can result in a setting too low for an older battery  show the setting number that has been set for that func-

that is not in as good a condition. tion.

Adjust the setting using the following procedure: FUNCTION 16 PEDAL POSITION PLUG

1. Operate the lift truck on a normal work cycle. Travel (Push CONT and 1)

at medium speeds. This function permits adjustment of the pedal position
2. When lift interrupt occurs, park the lift truck and wait Plug range. Pedal position will reduce the plugging cur-
for approximately 10 minutes. rent to the current value set by this function as the accel-

erator is returned to the creep speed position. There is
3. Check the specific gravity of several battery cells. If maximum plug current when the accelerator is in the top
the specific gravity is between 1.140 and 1.150, the Setspeed position. To disable the pedal position plug func-
ting is correct for that battery. If the specific gravity tjon, adjust the current value to the same current value as

reading is high, adjust the function setting for a lower the plug distance current. See the description of Func-
number. If it is low, adjust the setting for a higher num- tjgn 5.

ber.
Example: If Plug Distance Current (Function 5) is set at

NOTE: It can be necessary to charge the battery and dg0p amps, then set pedal plug current at 500 amps. With
Steps 1 through 3 again to get an accurate setting fothjs setting, pedal position will have no effect on the
your battery. plugging distance.

FUNCTION 15 BATTERY VOLTS Use the following information to adjust the current
(Push 15) value:

. . . . . Range 100 to 930 amps (EV-100)
This function permits adjustment for the operating volt- 150 to 1425 amps (EV-200)

age of the lift truck. The adjustment also permits correctgetiing Range 0 to 255

operation of the Bttery Oscharge hdicator function  Resolution 3.2A per set unit (EV-100)

for controls equipped with BDI. For the controller and 5.0A per set unit (EV-200)
BDI to operate correctly, the setting number shown in

Table 7, 8, 10, 11, 12, 14, 15, 18 or 19 must be enteredExample: Setting of 20 = 164 amps

Battery Volts Setting 20 x 3.2A = 64A (EV-100)
24 volts Between 0 and 31 64A+100(range min)=164A
36 volts Between 32 and 44

48 volts Between 45 and 69 FUNCTION 17 CARD TYPE SELECTION

72 volts Between 70 and 80 (Push CONT and 2)

80 volts Between 81 and 183

36/48 volts Between 184 and 250

No BDI Between 251 and 255 A WARNING

Incorrect settings of Function 17 can cause the truck
NOTE: Adjusting the function setting to a number other to operate differently than normal. This different
than the number shown for your lift truck in Table 7, 8, operation of the truck can result in personal injury.
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NEVER set Function 17 to a setting that is not shown  different operation of the truck can result in person-
for your lift truck. al injury.

This function permits the selection of the card type usedCopnecf[ the Hand Set to the pump control card as de-
for your lift truck application, scribed irHow To Connect And Check Hand Set . See

FIGURE 3. Also see FIGURE 1. Push “CONT"” on the

FUNCTION 18 STEER PUMP TIME DELAY hand set with the ke@FF to get the “8888” display .
(Push CONT and 3) Move the key to th®©N position or move the power
switch of the bench setup to tB&l position. Follow the
A WARNING procedure described iHow To Check And Adjust

A setting lower than the setting shown in Table 7, 8, Functions to check or change function values of the
10, 11, 12, 14 or 15 can let the steer pump stop if the Pump control card.

seat_ switch opens momentarily _du_rlng_ normal op- FUNCTION 1 STORED STATUS CODE

eration. There is_no power steeringf this happens. (Push 1)

The sudden and difficult steering effort that is not _ _ _
expected can result in personal injury or property  1his function memory contains the last status code of a

damage. possible fault that caused the pump motor to run con-
. . . . . tinuously. The battery must be disconnected to stop the
This function permits the selection of the input for the

_ 3 _ motor if it runs continuously. This status code will be
steering pump contactor. Either the seat switch or FWD/,

. _ : ) written over if a new possible fault occurs and can be
REV switch closing can be the input. The setting also ¢jeared from memory by adjusting the setting number to

sets the time delay for the contactor to drop out after the, g Any new number (including zero) must be stored
switch opens. by pushing th& TORE key for one second. Adjustment
of this function does not change operation of the hydrau-
lic system.

NOTE: There is no delay time for contactor closing af-

ter getting the input signal from the closing of the seat or

FWD/REYV switches. Settings in the 0—128 range adjustFUNCTION 2 INTERNAL RESISTANCE

the delay after the seatvitch opens. Settings in the COMPENSATION START

129-255 range adjust the delay after the FWD/REV (Push 2)

switch opens. Adjust the setting to the number shown inThis function permits adjustment of the current level re-

Table 7, 8, 10, 11, 12, 14 or 15 for your lift truck quired to start the internal resistance compensation
(Function 16).

NOTE: There are function numbers higher than 18.
Some function numbers are for the hour meter functionFUNCTION 3~ CONTROLLED ACCELER-
and others are not used. Do not adjust these functions '(AP-I-LIISA\':S‘ND 1A TIME

The warranty will no longer apply if these functions are
adjusted. This function permits the adjustment of the maximum

rate of acceleration. The setting determines the time al-

Pump Control Card (EV-100/200 LXP) lowed to reach maximum SCR speed after the switch
) _ _ closes. This determines how fast the hydraulic functions

NOTE: This control card is used with the motor con- operate during start up. The control will stay in SCR op-
troller that controls the speed of the motor for the hy- gration for between 0.1 and 22 seconds after the switch

draulic pump. closes. If there is a 1A contactor, it will automatically
close 0.2 second after the controlled acceleration stops.

A WARNING , FUNCTION 4 CURRENT LIMIT

If any of the function settings are changed, the opera- (Push 4)

tors must be told that the lift truck will operate dif- _ , ] ) o

ferently. This function permits the adjustment of the current limit

, , . . of the control.
Do not adjust the function settings outside of the

range shown in Table 9, 13 or 16. Settings outside the The rating of the control will determine the range of ad-
ranges can cause damage to the components of the justment for this function. See Table 9, 13 or26 not
hydraulic system and different truck operation. This adjust the setting above the factory setting.
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FUNCTION 7 CONTROLLED ACCELERA- limit function. A setting of O will disable the speed limit
TION COMPENSATION function. This zero setting will permit top speed when
(Push 7) no limit switch is connected. A zero setting will not slow

This function controls the ratg which the internal re-  the motor with an input from the sensor and can damage

sistance compensation (Function 16) increases to th¢he motor. A setting over the maximum setting of Table

maximum value. The setting controls the rafein- 9, 13 or 16 can cause the motor or controller to get too

crease of voltage to the pump motor during the time ofhot.

“controlled acceleration”. See Controlled Acceleration

& 1A Time (Function 3). FUNCTIONS GREATER THAN 15

NOTE: This function was not available on the earliest NOTE: Eor functions 16 or more, push and HOLD the

) , _CONT key and the additional key number above 15 to
control cards. The values of the settings for Functions 2 : , ]

: . : total the required function numb&xample: for Func-
and 16 also changed with the addition of Function 7. Thetion 18, pusiCONT key and ke (15+3=18). The dis-
values shown in Table 9, Table 13 and Table 16 for these » P y P

functions are acceptable settings formlmp control play will show the selected function. After one second,
cards P 9510 P the display will show the number that has been set for

that function.

FUNCTION 11 SPEED LIMIT 1 (SL1) (Low
Speed) - Tilt
(Push 11)

FUNCTION 16 INTERNAL RESISTANCE
COMPENSATION
(Push CONT and 1)

This function is the same as Function 14, but uses SLps fnction is used to stabilize the pump speed by in-
limit switch for an input. Some series of trucks do Not ¢yqaging motor volts during heavy loads. This function
have this function. is set using the information from the speed torque curve

FUNCTION 12 SPEED LIMIT 2 (SLZ) (Medlum of the motor used. See Table 9, 13 or 16 for your lift

Speed — Slow Lift) truck for the correct setting.
(Push 12)
_ o _ FUNCTION 17 CARD TYPE SELECTION
This function is the same as Function 14, but uses SL2 (Push CONT and 2)
limit switch for an input. Some series of trucks do not
have this function. A WARNING
) Incorrect settings of Function 17 can cause the truck

FUNCTION 13 SPEED LIMIT 3 (SL3) (High

Speed) to operate differently than normal. This different
(Push 13) operation of the truck can result in personal injury.

) o ] NEVER set Function 17 to a setting that is not shown
This function is the same as Function 14, but uses SL?for your lift truck

limit switch for an input. Some series of trucks do not

have this function. This function permits the selection of the card type used

FUNCTION 14 SPEED LIMIT 4 (SL4) for your lift truck application. Table 9, 13 or 16 shows
(Push 14) the setting to select the type of card application depend-

, . o i ) _ing on which control card is installed.
This function uses SL4 limit switch for an input. This

function permits adjustment of the speed limit (maxi- Settings of 18 to 73 have a BDI Lockout as part of the
mum battery volts to the motor). The range is 96% to function. BDI Lockout means that the BDI signal from
0%. The adjustment sets the speed limit for the timethe traction control must be present so that the pump
when the input signal from the SL4 limit switch is re- control can operate. This control will stop operation
ceived by the control card. This signal can be a signawhen the battery state of charge reaches 10%.

from the sensor in the traction or pump motor. If the sen-

sor shows that a motor is too hot, the control will limit Dual Motor Traction Control Card

maximum motor speed to this speed setting. SL4 limit (EV—100 LXM))

switch is a normally closed switch connected to batteryNOTE: This control card is used with the motor con-
negative. When the switch opens, it enables the speetfoller that controls the dual traction motors.
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FUNCTION 4 CURRENT LIMIT
A WARNING (Push 4)

If any of the function settings are changed, the opera-
tors must be told that the lift truck will operate dif-
ferently.

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 17.
Do not adjust the function settings outside of the Do not adjust the setting for any number other than the
range shown in Table 17. Settings outside the ranges factory setting.

can cause damage to the components of the traction
system and can cause the lift truck to operate differ-
ently. This different operation of the truck can result

in personal injury.

FUNCTIONS5 PLUGGING DISTANCE
(CURRENT)
(Push 5)

This function permits the adjustment of the distance it

FUNCTION 1 SJOﬁElD STATUS CODE takes to stop the lift truck when plugging by controlling

(Push 1) the current. Settings of higher numbers makes the lift
This function memory contains the last status code oftruck stop faster. Lower numbers decreases the stopping
the possible PMT fault that caused the lift truck to stop rate for a longer stopping distance.
operation. These codes can be removed from the display
by turni_ng the key tp th@FF position. The cpde will be A CAUTION
stored in memory in the control card. This status codeqyaction motor or controller damage will occur if the

will be written over if a new possible PMT fault occurs. setting is above the maximum setting of Table 17.
The status code can be cleared from memory by adjust-

ing the setting number to zero. The setting number musiThe setting for the current value of this function must be
be stored by pushing ttf#TORE key for one second. found if the Pedal Position Plug (Function 16) will not
Adjustment of this function does not change the opera-be used. To find the number for the current value, use the

tion of the lift truck. following information:
FUNCTION 2 CREEP SPEED Range 200 to 1000 amps (EV-100)
(Push 2) Setting Range 0 to 255

This function permits the adjustment of the creep speed?esolution 3.14 amps per set unit
of the lift truck. The range of adjustment is from 0 (5%) (EV-100)

to 255 (15%). The percent values are the SCR 1 ON

TIME. A constant creep speed frequency will be main- Example:  Setting of 20=263A (EV-100)

tained when the accelerator input voltage is between 3.7 20 x 3.14A = 62.8A or 63A
and 3.5 volts (an ohm value between 6K and 4.7K 63A + 200A (range min) =
ohms). 263A
FUNCTION 3 CONTROLLED ACCELER- FUNCTION 6 1A DROP OUT CURRENT
ATION AND 1A TIME (Push 6)
(Push 3)

_ . . _ _ This function permits the adjustment of the current
This function permits the adjustment of the maximum yajue at which the 1A contactor will deenergize (open).
rate Of acceleration. The Sett|ng detel‘mines the t|me aI'The 1A contactor W|” Open and the motor torque W|” be
lowed to reach maximum SCR speed after the accelerajmited to SCR current to prevent motor currents that are

tor is set for maximum speed from stop. The control will 1, high. A setting of 255 will disable the 1A Drop Out.
stay in SCR acceleration for between 0.77 second (8)

and 22 seconds (255) before the 1A contactor will close FUNCTION 7 PA4 INPUT SWITCH

The numbers in () are the setting numbers for the times FPUNE-;'ON SELECTION

shown. The 1A contactor will automatically close 0.2 (Push 7)

second after the controlled acceleration stops. TheThis function permits the choice of two modes of opera-
speed control input is less than 0.5 volt (accelerator potion for this function. The operation of a switch con-
tentiometer set at less than 50 ohms). Do not adjust th@ected between PA4 and battery negative makes this
function for a setting less than the minimum setting of 8. function operate. The two modes are shown below:
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1 Setting of 128 or higher — enables a speed limitFUNCTION 16 PEDAL POSITION PLUG

when a normally closed switch opens.

A WARNING

Settings greater than 127 will prevent the inside mo-
tor from operating in reverse during a turn. This dif-
ferent operation of the truck can result in personal
injury. NEVER set this function to a number greater
than 127.

2 Setting of 0to 127 permits the inside traction mo-

tor to reverse direction when a normally open
switch closes. The switch also enables a spee
limit.

NOTE: Functions 7, 11, 12, 12&nd14 are not used at
this time. There are néunctions 8throughl0 for this
control card.

FUNCTION 15 BATTERY VOLTS
(Push 15)

This function permits adjustment for the operating volt-
age of the lift truck. For the lift truck to operate correcily,

(Push CONT and 1)

This function permits adjustment of the pedal position
plug range. Pedal position will reduce the plugging cur-
rent to the current value set by this function as the accel-
erator is returned to the creep speed position. There is
maximum plug current when the accelerator is in the top
speed position. To disable the pedal position plug func-
tion, adjust the current value to the same current value as
the plug distance current. See the description of Func-
tion 5.

xample: If Plug Distance Current (Function 5) is set at

00 amps, then set pedal plug current at 500 amps. With
this setting, pedal position will have no effect on the
plugging distance.

Use the following information to adjust the current
value:
Range 100 to 930 amps (EV-100)
Setting Range 0 to 255
Resolution 3.2A per setting unit (EV-100)
Example: Setting of 20 = 164 amps
20 x 3.2A = 64A
64A+100(range min)=164A

the setting number shown in Table 17 must be entered.

Battery Volts Setting

24 volts Between 0 and 31

36 volts Between 32 and 44
48 volts Between 45 and 69
72 volts Between 70 and 80
80 volts Between 81 and 183
36/48 volts Between 184 and 250
No BDI Between 251 and 255

NOTE: Adjusting the function setting to a number other
than the number shown for your lift truck in Table 17
will cause a status code of —15 or —16. Make thebat-

FUNCTION 17 CARD TYPE SELECTION
(Push CONT and 2)

A WARNING

Incorrect settings of Function 17 can make the lift
truck operate in away that is not normal. This differ-

ent operation of the truck can resultin personal inju-
ry. NEVER set Function 17 to a setting that is not
shown for your lift truck.

This function permits the selection of the card type used
for your lift truck application. Table 17 shows the cor-
rect setting for this control card.

tery is fully charged and battery connector has good con-

nections before making this adjustment.
FUNCTIONS GREATER THAN 15

NOTE: For functions 16 or more, think of ti@ONT

FUNCTION 18 STEER PUMP TIME DELAY
(Push CONT and 3)

A WARNING

key equaling 15. Push and hold the CONT key plus theA setting lower than the number shown in Table 7, 8,
additional key number above 15 to total the required10, 11, 12, 14 or 15 can let the steer pump stop if the

function number.Example: for Function 18, push
CONT key and ke (15+3=18). The display will show

seat switch opens momentarily during normal op-
eration. There is_no power steeringf this happens.

the selected function. After one second, the display will The sudden and difficult steering effort that is not
show the setting number that has been set for that funcexpected can result in personal injury or property

tion.

damage.
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This function permits the selection of the input for the card installed. The table titles show these card types for

steering pump contactor. Either the seat switch or FWD/the EV-100 and EV—-200 Motor Controllers.

REV switch closing can be the input. The setting also

sets the time delay for the contactor to drop out after theMake sure to read the WARNINGS and CAUTIONS

switch opens. under each function description and in the section
CHECKING AND ADJUSTING FUNCTION SET-

NOTE: There is no delay time for contactor closing af- TINGS. These_ WARNINC.;S and CAl.JTIONS must be
read_beforesetting a function to a setting other than the

factory setting. Following is a list of the tables for the

Function_Setting$or the different lift truck models:

ter getting the input signal from the closing of the seat or
FWD/REV switches. Settings in the 0-128 range adjust
the delay after the seatitch opens. Settings in the
129-255 range adjust the delay after the FWD/REVTABLE 7. EV-100 LXT FUNCTION VALUE SET-
switch opens. Adjust the setting to the number shown inTINGS —E/J1.25-1.75XL (E25-35XL) 36/48\(Trac-
Table 7, 8, 10, 11, 12, 14, 15, 17, 18 or 19 for your lift tion Card With Regen.)

truck TABLE 8. EV-100 LX FUNCTION VALUE SET-
TINGS —-E/J1.25-1.75XL (E25-35XL) 36/48\(Trac-

NOTE: There are function numbers higher than 18. tion Card Without Regen.)

Some function numbers are for the hour meter function

and others are not used. Do not adjust these function

The warranty will no longer apply if these functions are

adjusted.

TABLE 9. EV-100 LXP FUNCTION VALUE SET-
SFINGS — E/J1.25-1.75XL (E25-35XL) 36/48V
(Pump Card)

TABLE 10. EV-100LXT FUNCTION VALUE SET-
TINGS —E2.00-3.00XL (E/J40-60XL) 36/48\(Trac-
FUNCTION TABLES tion Card With Regen.)

(See Tables 7 through 18)
TABLE 11. EV-00 LXT FUNCTION VALUE SET-
TINGS —E2.00-3.00XL (E/J40-60XL) 72/80\{Trac-

Settings for these functions must be between the minidion Card With Regen.)

mum and maximum numbers shown.ROT adjusta A E 12. EV-100 LX FUNCTION VALUE SET-

functionto a setting thatis not shownin the correcttable 1\ a5 _E2 00-3.00XL (E/J40-60XL) All(Traction
There are 11 tables for the EV-100 control cards and-, 4 without Reglen )

two tables for the EV-200 control card. Only three of
the tables (Tables 9, 13 and 16) are for a pump motoTABLE 13. EV-100 LXP FUNCTION VALUE SET-
control card. Fifteen of the tables are for the different TINGS —E2.00-3.00XL (E/J40—-60XL)YPump Card)

types of control cards for traction motor control with TABLE 14. EV-100 LX FUNCTION VALUE SET-

only one tract!on motor. There is one table (Table 17) for_l_INGS _E3.50-5.50XL (E70-120XL) 36/48\(Trac-
the dual traction motor control. Make sure you use the,. . :
tion Card With Regen.}q in. Motor)

correct table when you make adjustmeittss always
good to check the function setting and compare the setTABLE 15. EV-200 LXT FUNCTION VALUE SET-
ting number to the number in the table before making theTINGS —E3.50-5.50XL (E70-120XL) 36/48\(Trac-
adjustment. The correct factory setting, and the valuetion Card With Regen.}@ in. Motor)

(current, time, etc.) for that setting, are in the columns

without the gray background. The minimum and maxi- TABLE 16. EV-200LXP FUNCTION VALUE SET-

mum factorysetting and value are shown with the gray TINGS ~E3.50-5.50XL (E70-120XL(Pump Card)

background. TABLE 17. EV-100LXM FUNCTION VALUE SET-
TINGS —J25-35B(Traction Card)

NhOTE:thTol|dber|1t|f€/t:]hetcont;ol cafrd onhyou:jllft truc?,h TABLE 18. EV-100 LX FUNCTION VALUE SET-
check the fabel at the top edge of each card case. 1NeHN G s _N40-45FR(Traction Card)

are some painted letters and numbers followed by other
numbers and letters on the lower part of the label. TheTABLE 19. EV-100 LX FUNCTION VALUE SET-
last two letters on the lower part identify the TYBE  TINGS —R30E/EA/EF (Traction Card)
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TABLE 7. EV-100LXT FUNCTION VALUE SETTINGS -E/J1.25-1.75XL (E25-35XL) 36/48V
(Traction Card With Regen.)

FUNCTION RECOMMENDATION ALLOWED RANGE
— Factory | Factory Setting Value

No. Description Setting Value Min/Max Min/Max

1 [Stored Status Code ooo? - 000%/255 -

2 |Creep Speed 000 5% 000/255 5%/15%

3 |Controlled Acceleration & 1A Time 010 0.94 Sec | 008/255 0.77 Sec/21.5 Sec

4 | Current Limit C/L 200 180 Amp | 000/210 -

5 |Plugging Distance (Current) 150 670 Amp | 000/160 200 Amp/700 Amp

6 |[1A Drop Out Current 077 700 Amp |000/2502 450 Amp/1260 Amp

7 |Field Weakening Pick Up (Current) 000 — 000/255 —

8 |Field Weakening Drop Out (Current) 000 — 000/255 —

9 |Regen. Braking C/L 125 350 Amp | 000/148 75 Amp/400 Amp
10 |Regen. Start (% ON Time) 080 30% 000/255 | 0%/95% SCR 1 ON Tiime
11 |Speed Limit 1 (Max mtr, V w/NC sw open) 000 — 000/255 —
12 |Speed Limit 2 (Max mtr, V w/NC sw open) 000 — 000/255 —
13 |Speed Limit 3 (Max mtr, V w/NC sw open) 120 30%BattV | 000/180 | 96%(Min Limit—Max Spd)/

0%(Max Limit—Min Spd)

14 [Internal Resistance Compensation 0103 — 005/025 —
15 |Battery Volts 200 36/48 V | 184/250 36 or 48 Volt Operation
16 [Pedal Position Plug 040 228 Amp | 000/187 100Amp/700 Amp
17 |Card Type Selection 042 - 040/044 -
18 |Steer Pump Time Delay (Seat Sw) 025 14 Sec 4 4

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.
3 Average value for most batteries. See procedure for a more accurate value.
4 Setting of 000128 (1.5-65.0 Sec) with seat brake. Setting of 021-128 (12—65 Sec) without seat brake.
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TABLE 8. EV-100LX FUNCTION VALUE SETTINGS -E/J1.25-1.75XL (E25-35XL) 36/48V
(Traction Card Without Regen.)

FUNCTION RECOMMENDATION ALLOWED RANGE
— Factory | Factory Setting Value

No. Description Setting | Value | Min/Max Min/Max

1 |Stored Status Code 0oo? - 000%/255 -

2 |Creep Speed 000 5% 000/255 5%/15%

3 |Controlled Acceleration & 1A Time 010 0.94 Sec | 008/255 0.77 Sec/22 Sec

4 | Current Limit C/L 255 235 Amp | 000/255 235 Amp

5 |Plugging Distance (Current) 065 400 Amp | 000/070 200 Amp/416 Amp

6 |1A Drop Out Current o077 700 Amp 2502 450 Amp/1260 Amp

7 |Field Weakening Pick Up (Current) 000 - 000/255 -

8 |Field Weakening Drop Out (Current) 000 - 000/255 -

9 |Regen. Braking C/L 000 - 000/255 -
10 [Regen. Start (% ON Time) 000 - 000/255 -
11 |Speed Limit 1 (Max mtr, V w/NC sw open) 000 - 000/255 -
12 |Speed Limit 2 (Max mtr, V w/NC sw open) 000 - 000/255 -
13 |Speed Limit 3 (Max mtr, V w/NC sw open) 120 64%BattV | 000/180 | 96%(Min Limit—-Max Spd)/

0%(Max Limit—Min Spd)

14 |Internal Resistance Compensation 0103 - 005/025 -
15 |Battery Volts 200 36/48V | 184/250 36 or 48 Volt Operation
16 |Pedal Position Plug 040 228 Amp | 000/099 100Amp/416 Amp
17 [Card Type Selection 002 - 000/004 -
18 | Steer Pump Time Delay (Seat Sw) 025 14 Sec 4 4

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.
3 Average value for most batteries. See procedure for a more accurate value.
4 Setting of 000-128 (1.5-65.0 Sec) with seat brake. Setting of 021-128 (12—65 Sec) without seat brake.
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TABLE 9. EV-100LXP FUNCTION VALUE SETTINGS -E/J1.25-1.75XL (E25—-35XL) 36/48V
(Pump Card)

FUNCTION RECOMMENDATION ALLOWED RANGE
— Factory | Factory Setting Value
No. Description Setting Value Min/Max Min/Max
1 | Stored Status Code 0001 - 000%/255 -
2 | Internal Resistance Comp. Start 010 65 Amp | 000/255 84.5 Amp/1320 Amp
3 | Controlled Acceleration & 1A Time 010 0.31 Sec | 000/050 0.1 Sec/1.1 Sec
4 | Current Limit C/L (Lift Relief) 255 375 Amp 255 375 Amp
Current Limit C/L (Tilt Relief) 255 190 Amp 255 190 Amp
7 | Controlled Acceleration Compensation 015 - 015 39 Amp?/249 Amp8
11 | Speed Limit 1 (Max mtr, V w/NO sw cl) 035 13%Batt V | 035/064 13%/24% Batt Volts
12 | Speed Limit 2 (Max mtr, V w/NO sw cl) 055 21%Batt V | 035/064 13%/24% Batt Volts
13 | Speed Limit 3 (Max mtr, V w/NO sw cl) 255 |100%Batt V| 305/255 13%/100% Batt Volts
14 | Speed Limit 4 (Max mtr, V w/NO sw cl) 180 |[100%Batt V| 305/255 13%/100% Batt Volts
16 | Internal Resistance Compensation 0103 2.28V 010/025 -
17 | Card Type Selection 065 - 063/071 HI with BDI

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..

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.

25



TABLE 10. EV-100LXT FUNCTION VALUE SETTINGS -E2.00-3.00XL (E/J40-60XL) 36/48V
(Traction Card With Regen.)

FUNCTION RECOMMENDATION ALLOWED RANGE
— Factory | Factory Setting Value

No. Description Setting Value Min/Max Min/Max

1 |Stored Status Code 0001 - 000%/255 -

2 |Creep Speed 000 5% 000/255 5%/15%

3 |Controlled Acceleration & 1A Time 010 0.94 Sec | 008/255 0.77 Sec/21.5 Sec

4 [Current Limit C/L 255 250 Amp 255 250 Amp

5 |Plugging Distance (Current) 100 514 Amp | 000/105 200 Amp/530 Amp

6 (1A Drop Out Current 138 900 Amp | 000/2502 450 Amp/1260 Amp

7 | Field Weakening Pick Up (Current) 083 185 Amp | 000/110 52 Amp/228 Amp

8 [Field Weakening Drop Out (Current) 130 487 Amp | 000/140 65 Amp/520 Amp

9 [Regen. Braking C/L 115 328 Amp | 000/143 75 Amp/390 Amp
10 |Regen. Start (% ON Time) 080 30% 000/255 0%/95% SCR ON Time
11 |Speed Limit 1 (Max mtr, V w/NC sw open) 000 - 000/255 -
12 |Speed Limit 2 (Max mtr, V w/NC sw open) 000 - 000/255 -
13 [Speed Limit 3 (Max mtr, V w/NC sw open) 120 64%BattV | 000/180 96%(Min Limit—Max Spd)/

0%(Max Limit—Min Spd)

14 |Internal Resistance Compensation 0203 - 005/025 -
15 |Battery Volts 200 36/48V | 184/250 36 or 48 Volt Operation
16 |Pedal Position Plug 040 228 Amp | 000/134 100Amp/530 Amp
17 [Card Type Selection 042 - 040/044 -
18 [Steer Pump Time Delay (Seat Sw) 025 14 Sec 4 4

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.
3 Average value for most batteries. See procedure for a more accurate value.
4 Setting of 000-128 (1.5-65.0 Sec) with seat brake. Setting of 021-128 (12—65 Sec) without seat brake.
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TABLE 11. EV-100LXT FUNCTION VALUE SETTINGS -E2.00-3.00XL (E/J40-60XL) 72/80V
(Traction Card With Regen.)

FUNCTION RECOMMENDATION ALLOWED RANGE
— Factory | Factory Setting Value
No. Description Setting Value Min/Max Min/Max

1 |Stored Status Code 0001 - 000%/255 —

2 |Creep Speed 000 5% 000/255 5%/15%

3 |Controlled Acceleration & 1A Time 010 0.94 Sec | 008/255 0.77 Sec/22 Sec

4 |Current Limit C/L 125 480 Amp | 000/130 480 Amp

5 |Plugging Distance (Current) 050 357 Amp | 000/055 200 Amp/373 Amp

6 [1A Drop Out Current 012 489 Amp | 000/2502 450 Amp/1260 Amp

7 |Field Weakening Pick Up (Current) 000 - 000/255 -

8 |Field Weakening Drop Out (Current) 000 - 000/255 -

9 |Regen. Braking C/L 102 299 Amp | 000/125 75 Amp/349 Amp
10 |Regen. Start (% ON Time) 010 3.70% 000/255 0%/95% SCR ON Time
11 |Speed Limit 1 (Max mtr, V w/NC sw open) 000 - 000/255 —

12 |Speed Limit 2 (Max mtr, V w/NC sw open) 000 - 000/255 -

13 |Speed Limit 3 (Max mtr, V w/NC sw open) 120 |64%BattV | 000/180 96%(Min Limit—-Max Spd)/

0%(Max Limit—Min Spd)

14 |Internal Resistance Compensation 0123 - 005/025 =

15 |Battery Volts 72V 075 2V 070/080 72 Volt Operation
Battery Volts 80V 085 80V 081/183 80 Volt Operation

16 |Pedal Position Plug 040 228 Amp | 000/085 100 Amp/373 Amp

17 |Card Type Selection 042 - 040/044 -

18 |Steer Pump Time Delay (Seat Sw) 025 14 Sec 4 4

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.
3 Average value for most batteries. See procedure for a more accurate value.
4 Setting of 000-128 (1.5-65.0 Sec) with seat brake. Setting of 021-128 (12—65 Sec) without seat brake.
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TABLE 12. EV-100LX FUNCTION VALUE SETTINGS -£2.00-3.00XL (E/J40—60XL) All
(Traction Card Without Regen.)

FUNCTION RECOMMENDATION ALLOWED RANGE
— Factory | Factory Setting Value
No. Description Setting Value Min/Max Min/Max
1 |Stored Status Code 0001 - 0001/255 -
2 |Creep Speed 000 5% 000/255 5%/15%
3 |Controlled Acceleration & 1A Time 010 0.94 Sec | 008/255 0.77 Sec/22 Sec
4 |Current Limit C/L 36/48V 255 250 Amp | 000/255 250 Amp
Current Limit C/L 72/80V 125 480 Amp | 000/130 480 Amp
5 |Plugging Distance (Current) 36/48V 065 400Amp | 000/070 200 Amp/416 Amp
Plugging Distance (Current) 72/80V 050 357 Amp | 000/055 200 Amp/373 Amp
6 |[1A Drop Out Current 36/48V 0772 | 700 Amp |000/2502 450 Amp/1260 Amp
1A Drop Out Current 72/80V 0122 489 Amp |000/2502 450 Amp/1260 Amp
Field Weakening Pick Up (Current) 000 - 000/255 -
Field Weakening Drop Out (Current) 000 - 000/255 -
Regen. Braking C/L 000 - 000/255 —

10 [Regen. Start (% ON Time) 000 - 000/255 -

11 |Speed Limit 1 (Max mtr, V w/NC sw open) 000 - 000/255 -

12 [Speed Limit 2 (Max mtr, V w/NC sw open) 000 - 000/255 -

13 [Speed Limit 3 (Max mtr, V w/NC sw open) 120 [64%BattV | 000/180 96%(Min Limit—Max Spd)/

0%(Max Limit—Min Spd)

14 |Internal Resistance Compensation36/48V 0203 - 005/025 —

Internal Resistance Compensation72/80V 0123 - 005/025 —

15 [Battery Volts 36/48V 200 36/48V 184/250 36/48 Volt Operation
Battery Volts 72V 075 72V 070/080 72 Volt Operation
Battery Volts 80V 085 80V 081/183 80 Volt Operation

16 |Pedal Position Plug 36/48V 040 228 Amp | 000/099 100 Amp/530 Amp
Pedal Position Plug 72/80V 040 228 Amp | 000/085 100 Amp/373 Amp

17 |Card Type Selection 002 - 002 -

18 |Steer Pump Time Delay (Seat Sw) 025 14 Sec 4 4

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.
3 Average value for most batteries. See procedure for a more accurate value.
4 Setting of 000-128 (1.5-65.0 Sec) with seat brake. Setting of 021-128 (12—65 Sec) without seat brake.
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TABLE 13. EV-100LXP FUNCTION VALUE SETTINGS -E2.00-3.00XL (E/J40-60XL) All

(Pump Card )

FUNCTION RECOMMENDATION ALLOWED RANGE
— Factory | Factory Setting Value
No. Description Setting Value Min/Max Min/Max
1 | Stored Status Code 0001 - 000%/255 -
Internal Resistance Comp. Start® 010 65 Amp | 000/255 84.5 Amp/1320 Amp
Internal Resistance Comp. Start® 020 65 Amp | 000/255 84.5 Amp/1320 Amp
3 | Controlled Acceleration & 1A Time 010 0.31 Sec | 000/050 0.1 Sec/1.15 Sec
Current Limit C/L (Lift Relief) 255 250 Amp 255 250 Amp8
7 | Controlled Acceleration Compensation® 015 - 015 38 Amp’/270 Amp8
Controlled Acceleration Compensation® 050 - 050 -
11 | Speed Limit 1 (Max mtr, V w/NO sw cl)® 035 |[13%BattV | 035/064 13%/24% Batt Volts
Speed Limit 1 (Max mtr, V w/NO sw cl)® 050 26%Batt V | 070/096 26%/36% Batt Volts
12 | Speed Limit 2 (Max mtr, V w/NO sw cl)® 055 21%Batt V | 035/064 13%/24% Batt Volts
Speed Limit 2 (Max mtr, V w/NO sw cl)® 080 |30%BattV | 070/096 26%I/36% Batt Volts
13 | Speed Limit 3 (Max mtr, V w/NO sw cl) 255 |100%Batt V| 070/255 26%/100% Batt Volts
14 | Speed Limit 4 (Max mtr, V w/NO sw cl)® 180 |100%Batt V| 035/255 13%/100% Batt Volts
Speed Limit 4 (Max mtr, V w/NO sw cl)® 180 |[100%Batt V| 070/180 26%/100% Batt Volts
16 | Internal Resistance Compensation® 0103 2.28V 010/025 -
Internal Resistance Compensation® 0053 2.28V | 005/025 —
17 | Card Type Selection 0659 - 063/071° HI with BDI

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.
5 36/48 volts ONLY

6 72/80 volts ONLY

7 Open center current.
8 Current at relief.

9 MUST be set to 030 if optional PMT kit is installed or system will not operate.

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.

29



TABLE 14. EV-100LX FUNCTION VALUE SETTINGS -E£3.50-5.50XL (E70-120XL) 36/48V
(Traction Card With Regen){ in. Motor)

FUNCTION RECOMMENDATION ALLOWED RANGE
— Factory | Factory Setting Value

No. Description Setting | Value | Min/Max Min/Max

1 |Stored Status Code 0001 - 0001/255 -

2 |Creep Speed 000 5% 000/255 5%/15%

3 |[Controlled Acceleration & 1A Time 010 0.94 Sec | 008/255 0.77 Sec/21.5 Sec

4 |Current Limit C/L 255 380 Amp 255 380 Amp

5 [Plugging Distance (Current) 100 514 Amp | 000/105 200 Amp/530 Amp

6 |1A Drop Out Current 1382 | 900 Amp | 000/2502 450 Amp/1260 Amp

7 |Field Weakening Pick Up (Current) 083 185 Amp | 000/110 52 Amp/228 Amp

8 |Field Weakening Drop Out (Current) 130 487 Amp | 000/140 65 Amp/520 Amp

9 |Regen. Braking C/L 115 328 Amp | 000/143 75 Amp/390 Amp
10 |Regen. Start (At X% SCR ON Time) 080 30% 000/255 0%/95% SCR ON Time
11 |Speed Limit 1 (Max mtr, V w/NC sw open) 000 - 000/255 -
12 |Speed Limit 2 (Max mtr, V w/NC sw open) 000 - 000/255 -
13 |Speed Limit 3 (Max mtr, V w/NC sw open) 120 64%BattV | 000/180 | 96%(Min Limit—Max Spd)/

0%(Max Limit—Min Spd)

14 |Internal Resistance Compensation 0173 — 005/025 —
15 |Battery Volts 36/48V 200 36/48V | 184/250 36/48 Volt Operation
16 |Pedal Position Plug 040 228 Amp | 000/134 100 Amp/529 Amp
17 |Card Type Selection 042 - 040/044 -
18 |Steer Pump Time Delay (Seat Sw) 025 14 Sec 4 4

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.
3 Average value for most batteries. See procedure for a more accurate value.
4 Setting of 000-128 (1.5-65.0 Sec) with seat brake. Setting of 021-128 (12—65 Sec) without seat brake.
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TABLE 15. EV-200LXT FUNCTION VALUE SETTINGS -E£3.50-5.50XL (E70-120XL) 36/48V
(Traction Card With Reger)8 in. Motor)

FUNCTION RECOMMENDATION ALLOWED RANGE
— Factory | Factory Setting Value

No. Description Setting Value Min/Max Min/Max

1 |Stored Status Code 000? - 0001/255 -

2 |Creep Speed 000 5% 000/255 5%/15%

3 [Controlled Acceleration & 1A Time 020 1.78 Sec | 015/255 1.36 Sec/22 Sec

4 [Current Limit C/L 255 380 Amp 255 380 Amp

5 |Plugging Distance (Current) 200 1240 Amp | 000/210 300 Amp/1288 Amp

6 |1A Drop Out Current 108 1200 Amp | 000/2502 675 Amp/1500Amp

7 |Field Weakening Pick Up (Current) 055 210 Amp | 000/075 78 Amp/258 Amp

8 |Field Weakening Drop Out (Current) 080 488 Amp | 000/085 98 Amp/513 Amp

9 |Regen. Braking C/L 200 515 Amp | 000/223 75 Amp/565 Amp
10 |Regen. Start (% ON Time) 100 37% 000/255 0%/95% SCR ON Time
11 [Speed Limit 1 (Max mtr, V w/NC sw open) 000 - 000/255 -
12 |Speed Limit 2 (Max mtr, V w/NC sw open) 000 - 000/255 -
13 |Speed Limit 3 (Max mtr, V w/NC sw open) 120 64%BattV | 000/180 96%(Min Limit—Max Spd)/

0%(Max Limit—Min Spd)

14 |Internal Resistance Compensation 0173 - 005/025 -
15 (Battery Volts 36/48V 200 36/48V | 184/250 36/48 Volt Operation
16 |Pedal Position Plug 060 450 Amp | 000/227 150 Amp/1288 Amp
17 |Card Type Selection 106 - 104/108 -
18 |Steer Pump Time Delay (Seat Sw) 025 14 Sec 4 4

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.
3 Average value for most batteries. See procedure for a more accurate value.
4 Setting of 000-128 (1.5-65.0 Sec) with seat brake. Setting of 021-128 (12—65 Sec) without seat brake.
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TABLE 16. EV-200LXP FUNCTION VALUE SETTINGS -E3.50-5.50XL (E70-120XL)

(Pump Card)

FUNCTION RECOMMENDATION ALLOWED RANGE
— Factory | Factory Setting Value

No. Description Setting | Value Min/Max Min/Max

1 | Stored Status Code 000! - 0001/255 -

2 | Internal Resistance Comp. Start 010 65 Amp 000/255 84.5 Amp/1320 Amp

3 | Controlled Acceleration & 1A Time 010 0.31 Sec | 000/050 0.1 Sec/1.15 Sec

4 | Current Limit C/L 255 375 Amp 255 375 Amp

7 | Controlled Acceleration Compensation 015 - 015 54 Amp’/202 Amp8
11 | Speed Limit 1 (Max mtr, V w/NO sw cl) 035 [13%BattV | 035/064 13%/24% Batt \Volts
12 | Speed Limit 2 (Max mtr, V w/NO sw cl) 055 [21%BattV | 0350/64 13%/24% Batt \Volts
13 | Speed Limit 3 (Max mtr, V w/NO sw cl) 255 [100%BattV | 305/255 13%/100% Batt Volts
14 | Speed Limit 4 (Max mtr, V w/NO sw cl) 180 [L00%BattV | 035/255 13%/100% Batt Volts
16 | Internal Resistance Compensation 0103 228V 010/025 -
17 | Card Type Selection 065 - 063/071 HI with BDI

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.
8 Current at relief.
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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.




TABLE 17. EV-100LXM FUNCTION VALUE SETTINGS —J25-35B
(Dual Traction Card)

FUNCTION RECOMMENDATION ALLOWED RANGE
— Factory | Factory Setting Value
No. Description Setting Value Min/Max Min/Max
Stored Status Code 0001 - 000%/255 -
Creep Speed 24V 150 9.5% 000/255 5%/15%
Creep Speed 36V 100 8% 000/255 5%/15%
3 | Controlled Acceleration & 1A Time 010 0.9Sec | 008/255 0.77 Sec/21.5 Sec
4 | Current Limit C/L 255 330 Amp 255 330 Amp
Plugging Distance (Current) 24V 120 577 Amp | 000/150 200 Amp/671 Amp
Plugging Distance (Current) 36V 100 514 Amp | 000/150 200 Amp/671 Amp
6 [1A Drop Out Current 24v| 1102 |[806 Amp |000/2502 450 Amp/1260 Amp
1A Drop Out Current 36V | 1002 |774 Amp |000/2502 450 Amp/1260 Amp
7 | PA4 Input Sw Function 000 - 000/127 (See WARNING below)
11 |Speed Limit 1 (Max mtr, V w/NC sw open)| 000° - 000° -
12 | Speed Limit 2 (Max mtr, V w/NC sw open)| 0009 - 000° -
13 | Speed Limit 3 (Max mtr, V w/NC sw open)| 0009 - 000° -
14 |Internal Resistance Compensation 000° - 000° -
15 |Battery Volts 24V 024 24 Volts | 000/031 24 Volt Operation
Battery Volts 36V 036 36 Volts | 032/044 36 Volt Operation
16 [Pedal Position Plug 040 228 Amp | 000/255 100Amp/916 Amp
17 |Card Type Selection 002 - 000/004 -
18 [Steer Pump Time Delay (w/o Seat Brake) 025 14 Sec 4 4

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).
4 Setting of 000-128 (1.5-65.0 Sec) with seat brake. Setting of 021-128 (12—65 Sec) without seat brake.

NOTE: There are no functions 8 through10,for the Dual Traction
Card. Settings for these functions have no effect on operation.

A WARNING

Settings greater than 127, for function 7, will prevent the inside motor from operating in reverse during a

turn. This different operation of the truck can result in personal injury. NEVER set function 7 to a
number greater than 127.




TABLE 18. EV-100LX FUNCTION VALUE SETTINGS -N40-45FR24 or 36 V
(Traction Card)

FUNCTION RECOMMENDATION ALLOWED RANGE
— Factory | Factory | Setting Value
No. Description Setting Value | Min/Max Min/Max
1 |Stored Status Code 0001 - 000/255 -
2 |Creep Speed 100 8% 000/255 5%/15%
3 |Controlled Acceleration & 1A Time 24V 017 1.5 Sec | 005/255 0.5 Sec/22 Sec
4 [Current Limit C/L 255 650 Amp | 000/255 375/650 Amp
5 |Plugging Distance (Current) 100 514 Amp | 000/207 200 Amp/850 Amp
6 |1A Drop Out Current 2552|1260 Amp | 000/2552 450/1260 Amp
7 |Field Weakening Pick Up (Current) 000° - 000° -
8 |Field Weakening Drop Out (Current) 000° - 000° -
9 |Regen. Braking C/L 000° - 000° -
10 [Regen. Start (% ON Time) 000° - 000° -
11 |Speed Limit 1 (Max mtr, V w/NC sw open)| 000° - 000° -
12 | Speed Limit 2 (Max mtr, V w/NC sw open)| 000° - 000° -
13 | Speed Limit 3 (Max mtr, V w/NC sw open)| 000° - 000° -
14 [Internal Resistance Compensation 000° - 000° -
15 |Battery Volts 255 No BDI 251/255 No BDI
16 |Pedal Position Plug 020 164 Amp | 000/255 100Amp/930 Amp
17 |Card Type Selection 002 - 000/004 -
18 [Steer Pump Time Delay 010 6.5 Sec | 000/128 1.5 Sec/65 Sec

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

FUNCTION RECOMMENDATION ALLOWED RANGE
— Factory Factory Setting Value
No. Description Setting Value | Min/Max Min/Max
1 | Stored Status Code 000? - 000%/255 -
2 | Creep Speed 000 5% 000/255 5%/15%
3 | Controlled Acceleration & 1A Time 24V 025 2.2 Sec | 010/255 0.94 Sec/21.5 Sec
4 | Current Limit C/L 255 330 Amp 255 330 Amp
5 |Plugging Distance (Current) 105 530 Amp | 000/125 200 Amp/592 Amp
6 | 1A Drop Out Current 0002 - 0002 -
7 |Field Weakening Pick Up (Current) 000° - 000° —
8 |Field Weakening Drop Out (Current) 000° - 000° —
9 |Regen. Braking C/L 000° - 000° —
10 |Regen. Start (% ON Time) 000° - 000° -
11 |Speed Limit 1 (Max mtr, V w/NC sw open)| 000° - 000° -
12 |Speed Limit 2 (Max mtr, V w/NC sw open)| 000° - 000° —
13 |Speed Limit 3 (Max mtr, V w/NC sw open)| 000° - 000° —
14 |Internal Resistance Compensation 000° - 000° -
15 |Battery Volts 24V 015 24 Volts | 000/031 24 Volt Operation
Battery Volts 36V 038 36 Volts | 032/044 36 Volt Operation
16 |Pedal Position Plug 040 | 260 Amp | 000/134 100Amp/529 Amp
17 |Card Type Selection 002 - 002 —
18 |Steer Pump Time Delay 0007 - 000’ -

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).

GENERAL

NOTE: DoNOT remove the circuit board from the case

REPAIRS

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

when replacing a control card. There are no internal re-See the sectioBV—100 Repair, 2200 SRM 2880 re-
pairs that can be made by service personnel. The contrqdair the components of the EV—100 Motor Controllers.
card and case must be replaced as a unit and sent to IBxe the sectioBV-200 MOTOR CONTROLLER,

repaired.

A 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

2200 SRM 4140 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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of one of the plugs must be replaced, the operation to re-

1. PLUG move a pin connector must be done carefully. A special
2. RUBBER SEAL _
tool, Hyster part number 897408, must be used to re
3. PIN CONNECTOR .
(REMOVED move the pin connector from the plug. FIGURE 5.
FROM PLUG) shows how the pin connectors are held in the plug. Use
4. LOCK 6 the tool as shown to release the lock so that the pin con-
5. PIN CONNECTOR nector can be removed from the plug. If a pin connector
(INSTALLED IN PLUG) .
6. TOOL (UNLOCKS PIN must be removed, the service person must work care-

CONNECTOR FOR

fully so that the pin connectors and the plug are not dam-

REMOVAL) aged.

When a new pin connector is installed in the plug, make
sure itis 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.

FIGURE 5. CONTROL CARD PLUG
TROUBLESHOOTING

GENERAL the lift truck does not operate correctly, there can be a

fault in the control card.
Many electrical malfunctions of the lift truck will be

shown in the status code number on the digital display.Connect the hand set as follows:

There is a digital display on the hand set or mstrumentDisconnect plug Y at the SCR control card (Traction or

Paﬁ[?:_el ?'Spll)?y (ﬁptlsnal ontsom](ta un'tS)H Tthfre IS 3tab_|fr;Pump) if the display is connected. Connect the hand set
In this froubleshooting section, Tor €ach status code wi plug at the location “Y” on the control card. Connect the

a description of the malfunction, the circuit that has the battery, push and hold t@ONT button and turn the

incorrect input, the symptom and the possible causeskey to theON position. The display will show “8888” to
THESE TABLES ARE FROM THE GE MANUAL SO check that all segments of the display are working. The

'SI'S,ZAI\[IE IgFNE)HREMI\AI\CL)mESgléngsi:%?:;;i%i?ﬁ status codes have a (-) in front of the display number. If
i there is no (-), the hourmeter function, battery indicator

PANY. function or a function setting is displayed.

NOTE: Make sure to check that the Function Codes are

correct for your lift truck tanake sure the trouble is NOTE: If the battery is disconnected when there is a
not just a wrong setting See Tables 7 through 18 for stored status code, the status code “~" will be missing on
the correct values. If there is no status code display andhe hand set display when a battery is connected.
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The following Status Codes indicate possible faults in  SCR Panel
these areas: —41 through -57

Regenerative Braking

AREA OF FAULT Z70 through —76

STATUS CODE #

Card Inputs Truck Management
Blank through -17 —90 through —-95
Contactor Panel Pump Control
—23 through —26 —117 through -157

NOTE: 1. A blank display, during operatipnan mean that the regenerative braking diode is shorted. The symptom
for this malfunction is; no operation and traction power fuse open. If the diode is shorted, there is a short—c
cuit across the battery as soon as the regen. contactor closes and the fuse will open. If the regenerative bra
diode is open, there will be no symptoms except that there will be stiff plugging and no regenerative brakin

2. Another malfunction that can cause the lift truck to go dead when operating at the higher speeds, is
shorted 1A colil. The lift truck operates normally until the 1A contactor is normally energized. At this time the
traction motor has no power and the traction contactor contacts will open.

3.Ifthe coil of the FW contactor has a short—circuit, the lift truck will operate normally until the FW contactor
is energized. The lift truck will then lose power and the traction contactor contacts will open.

STATUS CODE DESCRIPTION MEMORY

DEi;gTKY Display of instrument panel or Hand Set is blank. RECALL
Traction
CIRCUIT and Pump

No

CONTROL KEY
INDICATION OF FAULT . FUSE SWITCH
No status code shown on instrument panel or Hand Set display.

POSSIBLE CAUSE
Positive or negative control volts missing.
* Make sure that the key swit€dN and there is voltage

between PZ7 and PZ3 (NEG). Check for voltage .-D:D Lo

between TB4 and PZ3 (NEG).

Open circuit between logic card plug “Y” and Instrument Panel
Display or Hand Set.

* Check for an open circuit or loose connections betwe

each wire going between logic card plug “Y” and the

Instrument Panel Display or Hand Set. REASON FOR STATUS CODE DISPLAY

No input voltage to the control card or the display unit.

Malfunction of Instrument Panel Display or Hand Set.
* Replace Instrument Panel Display or Hand Set.

Also seeNOTES 1, 2 and 3above.
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STATUS CODE DESCRIPTION MEMORY

No
O 1 No voltage signal from seat switch RECALL

CIRCUIT Traction

INDICATION OF FAULT

Forward and reverse contactor will not energize.

KEY SEAT
o POSSIBLE CAU.SE SWITCH SWITCH
Seat switch is damaged or needs adjusting.
* Check that seat switch operates correctly

Open circuit between battery positive and TB3 of control card
* Check for loose connections or broken wires between
seat switch and TB3.

Check for loose connections or broken wires between)
key switch and the battery positive side of the seat
switch.

Check for loose connections or broken wires between|the
key switch or seat switch and TB4.

REASON FOR STATUS CODE DISPLAY

r?fliis status code is displayed when the voltage at TB3 i
tl%:,s than 50% of battery voltage.

On units without a seat switch, there is no connection between
and TB3 of control card.
¢ Check for loose connections or broken wires between
terminals TB4 and TB3 of the control card.

STATUS CODE DESCRIPTION MEMORY

No
O 2 Forward switch is closed when the key is moved tddNeposition. RECALL
CIRCUIT | Traction

INDICATION OF FAULT /g%?%.
Forward contactor will not energize. Static Return to Off (SRO) FOOT

circuit is activated. OR
POSSIBLE CAUSE SRAKE

Forward switch is closed when the key is move tgQheposition
and,if installed, the Start switch is closed.
* Move the Monotrol, Direction Lever or Direction and
Speed control to the NEUTRAL position. Now select g
direction.

. . . N FORWARD
Forward switch is damaged so that it has a short—circuit in the @ f SWITCH
position. Forward switch needs to be adjusted.
* Replace or adjust the Forward switch so that it opens
when the Monotrol, Direction Lever or Direction and
Speed control is in the NEUTRAL position.

Short—circuit between TB2 and TB5 REASON FOR STATUS CODE DISPLAY

¢ Disconnect the wire from TB5 and check for a This status code is displayed when the voltage at TB5 §
short—circuit between TB2 and the wire. more than 60% of battery voltage when the key is mov@d
to theON position.

alfunction of the control card
¢ Disconnect the wire from TB5 and check for less than

60% of battery voltage at TB5.
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STATUS CODE DESCRIPTION MEMORY |
O 3 Reverse switch is closed when the key is moved t@tigosition.

RECALL
CIRCUIT Traction

INDICATION OF FAULT
Reverse contactor will not energize. Static Return to Off (SRO)
circuit is activated.

POSSIBLE CAUSE
Reverse switch is closed when the key is move t®tdgosition
and,if installed, the Start switch is closed.
* Move the Monotrol, Direction Lever or Direction and
Speed control to the NEUTRAL position. Now select g SWITCH
direction.

Reverse switch is damaged so that it has a short—circuit in the g I
position. Reverse switch needs to be adjusted.
* Replace or adjust the Reverse switch so that it opens - REVERSE

when the Monotrol, Direction Lever or Direction and TB6 SWITCH

Speed control is in the NEUTRAL position.

Short—circuit between TB2 and TB6 REASON FOR STATUS CODE DISPLAY

* Disconnect the wire from TB6 and check for a This status code is displayed when the voltage at TB6 §
short—circuit between TB2 and the wire. more than 60% of battery voltage when the key is mov@d
to theON position.

Malfunction of the control card
¢ Disconnect the wire from TB6 and check for less than

60% of battery voltage at TB6.

STATUS CODE DESCRIPTION MEMORY

Low voltage when the Accelerator Start or Foot switch is closed afte RECALL
_— the Key switch and, if installed, the Seat switch is closed. CIRCUIT | Traction

Yes

INDICATION OF FAULT
Forward or Reverse contactor will not energize.
POSSIBLE CAUSE SWITCH
Forward or Reverse switch is closed when the key is move to th ACCEL.

ON position and, if installed, the Start or Foot switch is closed. SFTOAS;

* Push the Monotrol or Accelerator pedal or move the OR
Direction and Speed control for creep speed. The Sta BRAKE
Code will change to —03 if the Reverse direction switc| o SWITCH

closed. The Status Code will change to —02 if the For
direction switch is closed. Move the Monotrol, Directig
Lever or Direction and Speed control to the NEUTRAL
position. Now select a direction.

Short—circuit between TB2 and battery negative.
¢ Check the voltage at TB2 when the Key switch is moved

to theON position and, if installed, the Start or Foot
switch is closed with the Monotrol, Direction Lever or
Direction and Speed control moved to the NEUTRAL REASON FOR STATUS CODE DISPLAY
position. The correct voltage is greater than60% of baftdityis status code is displayed when the voltage at TB2
voltage. | the voltage is less than 60% of battery voltapdess than 60% of battery voltage. The voltage must be
disconnect the wire from TB2. Measure the resistancg when the key is moved to ti@N position for the follow-
between the wire and the negative side of SCR1. The| ing conditions: the Accelerator Start or Foot switch
correct resistance is less than 22K ohms. closed, if installed, the Seat switch is closed .
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STATUS CODE DESCRIPTION MEMORY

No

O 5 Accelerator Start, Foot or Brake switch circuit is not complete. RECALL
CIRCUIT

INDICATION OF FAULT

Traction

Forward or Reverse contactor does not energize.

POSSIBLE CAUSE
Malfunction of the circuit for the Accelerator Start, Foot or Brakd
switch
¢ Check to make sure switch does not have a malfuncti
(mechanical/electrical operation is correct).

* Check for an open circuit or loose connections in the
wiring on both sides of the switch.

NEGATIVE

SWITCH

less than 2.5 volts and TB2 is less than 6
voltage.

STATUS CODE DESCRIPTION MEMORY

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the voltage at TB1 §
0% of battery

No

O 6 Wiper of accelerator potentiometer moves before a direction is seled LI*:\.)ECALL
CIRCUIT

INDICATION OF FAULT

Traction

Forward or Reverse contactor does not energize. Static Return fo Off

(SRO) circuit is activated.
SEAT

SWITCH
POSSIBLE CAUSE

Forward or Reverse switch does not closed before wiper of
Accelerator Potentiometer is moved. Status code will change to|
blank if a direction switch is closed or accelerator is released
(returns to NEUTRAL).

ACCEL.
START
\SWITCH

* Check for correct adjustment of the Forward or Rever {FOR{ REV.
SWT SW

switches and Accelerator Potentiometer.

Malfunction of the Forward or Reverse switch circuit NEGATIVE

¢ Check to make sure switch, or switches, do not have &

malfunction (mechanical/electrical operation is correct).

* Check for an open circuit or loose connections in the
wiring on both sides of the switch or each switch. Circli
must be complete to TB5 and TB6.

than 2.5 volts.
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STATUS CODE DESCRIPTION MEMORY |
RECALL

O 7 Input voltage from Accelerator Potentiometer is too high.
CIRCUIT | Traction

INDICATION OF FAULT
Forward or Reverse contactor energizes, but truck will not move
status code —07 clears as truck begins to accelerate. SEAT
POSSIBLE CAUSE SWITCH
Accelerator Potentiometer has a malfunction or needs adjustms
* The correct input voltage at TB1 is more than 3.0 volt

the slowest speed. Replace or adjust the Accelerator
Potentiometer so that the voltage changes from 3.5 v

to less than 0.5 volt as the wiper moves through the range
FOR{ REV.
SWT SW

Open circuit between battery negative and TB1
¢ Check for broken wires or loose connections in the
Accelerator Potentiometer circuit. NEGATIVE

SWITCH

Short—_circuit fro_m b_attery positive to a point in the Accelerator
Potentiometer circuit REASON FOR STATUS CODE DISPLAY

* Disconnect the wire from TB1 and measure the voltade o
between the end of the wire and battery negative. Thg This status code is displayed when the voltage at TB1
brmore than 3.7 volts and a direction contactor is energi

correct voltage is zero for an Accelerator Potentiomet
and less than 3.7 volts for an accelerator with a solid-{state

type of input.

STATUS CODE DESCRIPTION MEMORY |

Input voltage from the Accelerator Potentiometer is too low after the DI;?ECALL
_ is moved to thé©N position. CIRCUIT | Traction

INDICATION OF FAULT
Forward or Reverse contactor will not energize. Static Return to
(SRO) circuit is activated.

POSSIBLE CAUSE
Accelerator Potentiometer has a malfunction or needs adjustms
* The correct input voltage at TB1 is more than 3.0 volt
before accelerator or Monotrol pedal is moved from the
NEUTRAL position. Replace or adjust the Accelerato
Potentiometer so that the voltage changes from 3.5 vglts
to less than 0.5 volt as the wiper moves through the rgange. FORf REV.
SwW SW
Short—circuit between battery negative and TB1 of Accelerator
Potentiometer input circuit
* Disconnect the wire from TB1 and measure the voltage NEGATIVE
between the end of the wire and battery negative. The
correct voltage is zero for an Accelerator Potentiomet€r
and less than 3.7 volts for an accelerator with a solid-HstaREASON FOR STATUS CODE DISPLAY
type of input. Resistance of Accelerator Potentiometef This status code is displayed when the voltage at TB1
must be more than 4.7K ohms. less than 3.0 volts and any of the following components
) are opened then closed:
Control card malfunction Battery Connector
* Disconnect wire from TB1. Measure voltage from TBY t&eat Switch
battery negative. Voltage must be more than 4.5 volts| ifaccelerator Start, Foot or Brake Switch
not, replace control card. Key Switch

SWITCH
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STATUS CODE DESCRIPTION MEMORY No
O 9 Both Forward and Reverse switches are closed at the same time.

RECALL
CIRCUIT Traction

INDICATION OF FAULT
Forward or Reverse contactor will not energize. Static Return tg
(SRO) circuit is activated.
POSSIBLE CAUSE SWHCH
Forward or Reverse switch has welded contacts or is adjusted s
contacts are held closed.
* Replace the Forward and Reverse switch or switches
make a correct adjustment or adjustments.

Short—circuit between battery positive and TB5 and/or TB6.
* Disconnect wires from TB5 and TB6 and check wires for

a short—circuit to any battery positive point. Check at

positive side of Forward or Reverse switch or switches.

NEGATIVE

Control card malfunction
* Disconnect wires from TB5 and TB6. Measure voltagg atREASON FOR STATUS CODE DISPLAY
TB5 and TB6. Voltage must be less than 60% of batte) . L
his status code is displayed when the voltage at TB5 3

\églrtj' If voltage s not correct, replace and adjust cont B6 is more than 60% of battery voltage at the same ti

STATUS CODE DESCRIPTION MEMORY |
RECALL

1 5 Battery voltage is too low.
CIRCUIT | Traction

INDICATION OF FAULT
Forward or Reverse contactor will not energize.

MINIMUM
POSSIBLE CAUSE BATTERY

Discharged battery SEMIIE\IQI\? Vl%IBT,\A/SIETAST
* Check the battery for the correct open circuit voltage as VOLTS PER CELL

shown in the table at the right. Replace or charge the >
. 4 23.4
battery if necessary. 36 351

Bad connection at battery connector or in the power cables 48 46.8
* Check the battery connector contacts for corrosion or 72 70.2
other problems. 84 81.9

* Check the power cables.

Battery malfunction
* Check each battery cell for the correct voltage (more than

1.95 volts at each cell). Replace or repair the battery if REASON FOR STATUS CODE DISPLAY

necessary. This status code is displayed when the voltage at TB6
Control card needs adjustment. more than 60% of battery voltage when the key is mov@d

» Check Function 15 for the correct adjustment for the | to theON position.

battery that is being used. SB@ECKING AND

ADJUSTING FUNCTION SETTINGS. Also see the correc

table for your unit and battery of Table 7 through Tablg

19. Adjust to the correct setting.
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DESCRIPTI

STATUS CODE

ON

MEMORY

1 6 Battery volts too high.

INDICATION OF FAULT
Forward and reverse contactor will not energize.
, POSSIBLE CAUSE
Adjustment of control card is not correct.
* Check Function 15 for correct adjustment for battery
being used. SEBHECKING AND ADJUSTING
FUNCTION SETTINGS. Also see the correct table for
your unit and battery of Table 7 through Table 19. Adj
to the correct setting.
Open circuit in regen, sensor circuit
* Check for broken yellow wire from sensor #2 to PA4,
loose connections or broken spot weld at sensor. Che
PA4 for loose plug or pin connection.
Battery charged too much or wrong battery used.

* Check battery for correct open circuit voltage. See tah
at right. If voltage is too high, check the battery chargg

RECALL No

NOMINAL
BATTERY
VOLTS

MAXIMUM
BATTERY
VOLTAGE AT
2.40 VOLTS
PER CELL

CIRCUIT Traction

RB SENSOR

28.4
43.2

57.6
86.4
100.8

24
36

48
72
84

for the correct output voltage.

Battery volts too low on trucks with_a 48 vblattery (between WH]

and BRN wires Plug Z). Control Function 15 set for 36/48 volt
operation (184 to 250).

* System thinkdattery is a 36V battery that is too high.

* If voltage at battery half of connector is more than 43.

but less than 46.8 volts, check for a bad battery conng
(truck) or other bad connections.

STATUS CODE DESCRIPT

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the battery volts arg
greater than 2.40 volts per cell at initial start up. See talfle

ION MEMORY

No

-1/

INDICATION OF FAULT
Forward and reverse contactor will not energize.

POSSIBLE CAUSE

Wrong type of selection for control card (Function 17).
* Check Function 17. SEEHECKING AND ADJUSTING
FUNCTION SETTINGS. Also see the correct table for yd
unit and battery voltage of Table 7 through Table 19.
Adjust to the correct setting.

Wrong type of selection for control card (Function 17).

RECALL
CIRCUIT

Traction

EE=00)
[EGE)E
()e)E)(e]
(2)()()(e]
[=)()(5)(=)

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the value for Functi
17 is set to the wrong value for the unit.
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STATUS CODE DESCRIPTION MEMORY | oo

Forward, Reverse or other contactor coil has an open circuit or therg RECALL
— low current through the coil. CIRCUIT

Traction

INDICATION OF FAULT

Forward or reverse contactor will not energize. Status code can
change between code —23 and code —24. Do all the “Possible
Cause” checks for this Status Code. If the problem is not found
the checks in code —24.

POSSIBLE CAUSE
Malfunction of coil circuit for forward (F) and reverse (R)
contractor.
* Check for open circuit or loose connection between P
and positive side of F contractor coil and between PB
and positive side of R contactor coil.

Remove plug B. Check resistance from PB4 to positije NOTE: The PS coil does not apply
side of F coil. Value should be 10-14 ohms. Make satne when the lift truck has “On-Demand”
check for R caoil. power steering.

Control fuse (Fuse 3) open. Check for cause of open f”S?eEASON FOR STATUS CODE DISPLAY

and replace. ) o ]
This status code is displayed when the current draw in te
Malfunction of 1A, RB, SP or FW contactor coil. forward or reverse contactor coil is less than 100 ma.

* Remove plug B from control card. Check the resistange
from positive side of each coil to its plug connection.
Value should be 10-14 ohms. The coil resistance of the
power steering contactor is 52 ohms.

STATUS CODE DESCRIPTION MEMORY | 1.

2 4 Voltage too high (more than 12% of battery voltage) at T2 of the RECALL
control panel CIRCUIT | Traction

INDICATION OF FAULT T2
Motor controller will not operate. Status code can change betwe
code —23 and code —24. Do all the “Possible Cause” checks for

Status Code. If the problem is not found, do the checks in code

POSSIBLE CAUSE Pk

Malfunction of coil circuit for forward (F) and reverse (R) contragtor. phE
* F or R power tips fail to close because: pEE

1) Power tips (N.C.) are welded. pB3

2) Contactor tip assembly does not move freely. %

3) Malfunction of F or R contactor caoil. pBi

(See Status code 23) A2

RB NOTE: The PS coil does not apply

when the lift truck has “On-Demand”

* R.B. power tips fail to close because: power steering.

1) Power tips (N.C.) are welded.
2) Contactor tip assembly does not move freely. REASON FOR STATUS CODE DISPLAY

Open circuit or loose connections in the traction motor circuit frgnThis status code is displayed when the voltage at T2 offghe
the Al connection to the A2 connection of the SCR control pan¢lcontrol panel is greater than 12% of battery voltage.

Malfunction of coil circuit for Regenerative Braking (RB) contracior. A2$|

Malfunction of coil circuit for the 1A, RB, PS. OR FW contractorg.

* Check the “Possible Causes” of Status Code 23.
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STATUS CODE DESCRIPTION MEMORY | o
RECALL

: ! 5 1A contactor does not open or opens slowly.
CIRCUIT | Traction

INDICATION OF FAULT

Tips of 1A or Forward and Reverse contactor wear rapidly. Stat

Code 46 can be on the display, but no fault can be found.

POSSIBLE CAUSE

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

ol
‘ POS
Malfunction of 1A contactor
* Check 1A contactor for slow operation as it opens. T2

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the 1A contactor ta
more than 0.060 second to open.

STATUS CODE DESCRIPTION MEMORY | .,
— RECALL
: ! 6 Electronic driver (in control card) for the 1A, PS, RB or FW contacto

has a short—circuit. CIRCUIT Traction

INDICATION OF FAULT

1A, PS, RB or FW contactor energizes as soon as the key is mgved
to the ON position. .\
POSSIBLE CAUSE

Malfunction of coil driver in control card @ N
@
®

* Replace control card.

REASON FOR STATUS CODE DISPLAY

This status code is displayed when there is a short—cirdit in
the electronic driver for the 1A, PS, RB or FW contacto|
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STATUS CODE DESCRIPTION MEMORY

No

4 : I Open thermal protector or controller is too hot

INDICATION OF FAULT

The traction motor has less power or no power during SCR
operation.

POSSIBLE CAUSE
There is an open—circuit in the thermal protector circuit.

e Check for loose connections or a broken wire between:

Black wire of Thermal Protector and PZ1
Gray wire of Thermal Protector and PZ5

Malfunction of thermal protector
» Disconnect the wires from PZ1 and PZ5. When the
temperature is approximately 5 (75°F), measure the
resistance between the black an gray wires. The corrg
resistance is approximately 300 ohms.

RECALL
CIRCUIT | Traction

THERMAL
PROTECTOR

Thermal Protector is operating normally and SCR 1 is too hot.
* Let SCR 1 cool. If operation is normal, fault will clear
after SCR 1 cools.

STATUS CODE DESCRIPTION MEMORY

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the voltage betweef§§ PZ1
and PZ5 is more than 1.8 volts.

No

RECALL

4: ! Input is missing from motor current sensor.
CIRCUIT | Traction

INDICATION OF FAULT

Traction motor has no power during SCR operation.

POSSIBLE CAUSE
There is an open—circuit in the circuit for the motor current seng
* Check for loose connections or a broken green wire
between the current sensor for SCR 1 and PZ4.

NEGATIVE

46

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the voltage betweef§ PZ4
and battery negative is more than 1.6 volts with no motfgr
current.



STATUS CODE DESCRIPTION MEMORY No
— RECALL
4: ; Input is missing from motor current sensor.

CIRCUIT Traction

INDICATION OF FAULT

The stall currents during SCR operation are higher and can not
controlled with the C/L adjustment.

POSSIBLE CAUSE

There is an open—circuit in the circuit for the motor current sens

* Check for loose connections or a broken yellow wire
between the current sensor for SCR 1 and PZ3.

NEGATIVE

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the voltage betweell PZ3
and battery negative is less than 0.84 volt with no motg
current.

STATUS CODE DESCRIPTION MEMORY

Yes
44 SCR 1 does not go to OFF correctly. RECALL
CIRCUIT | Traction

INDICATION OF FAULT
Forward or Reverse contactors deenergize and energize, then
only energize when the key is moved to the OFF then ON posit

POSSIBLE CAUSE
Malfunction of SCR 5 circuit.
e Check for a short—circuit of SCR 5. T5

* Check for a short—circuit of SCR 5 suppressor. SUPPRESSOR

* Check for an open SCR 5 or open gate lead.

Malfunction of SCR 2 circuit.
¢ Check for a short—circuit of SCR 2

* Check for a short—circuit of SCR 2 suppressor. SUPPRESSOR

T4 L1 T3

* Check for an open SCR 2 or open gate lead.

Open inductor (1X). REASON FOR STATUS CODE DISPLAY

* Check for open circuit between TS5 and T3. Correct | Thjs status code is displayed when SCR 1 does not gofjo
resistance is zero ohms. OFF correctly.

Malfunction of SCR 1.

* Turn—Off time for SCR 1 is not within specifications. N
easy test is possible. Replace SCR 1 after doing
the other checks above with no problems found.
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STATUS CODE DESCRIPTION MEMORY | o
RECALL

4 5 SCR 1 does not go ON correctly.
CIRCUIT | Traction

INDICATION OF FAULT
Forward or Reverse contactors deenergize and energize, then ill
only energize when the key is moved to the Off then ON positioh.

SCR1
WHT/BLU

POSSIBLE CAUSE

Malfunction of SCR 2 circuit.
¢ Check for a short—circuit of SCR 2

* Check for a short—circuit of SCR 2 suppressor.
* Check for an open SCR 2 or open gate lead.

Malfunction of SCR 1 circuit.
* Check for open circuit or loose connections between SUPPRESSOR
SCR 1 and PZ8 (white/blue wire).
¢ Check for open circuit or loose connections between
SCR 1 and PZ9 (blue wire). REASON FOR STATUS CODE DISPLAY
) This status code is displayed when SCR 1 does not go
Malfunction of SCR 1. with a gate signal during operation.
* Intermittent or open SCR 1 gate. No easy test is
possible. Replace SCR 1 after doing the other checkg
above with no problems found.

STATUS CODE DESCRIPTION MEMORY | 1.
RECALL

4 6 Short—circuit across SCR 1. (See Status Code —25 also.)
CIRCUIT | Traction

INDICATION OF FAULT
Reverse contactor will not energize. Static Return to Off (SRO)
circuit is activated. POSITIVE

POSSIBLE CAUSE
Malfunction of SCR 1.
e Check for a short—circuit of SCR 1

* Check for a short—circuit of SCR 1 insulator
(co—therm) that can cause a short—circuit of SCR 1
heat sink to base plate.

Malfunction of 1A contactor.
* Check for welded power tips of the 1A contactor. Welded
tips will remain closed after contactor is deenergized.

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the current flow to tRe
traction motor is not interrupted. This current flow must
stop during the OFF time of SCR1 during normal SCR
operation.
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STATUS CODE DESCRIPTION MEMORY | ¢

4 7 SCR 2 does not go ON correctly. RECALL
CIRCUIT | Traction

INDICATION OF FAULT SCR 1 & SUPPRESSORS G1
Forward or Reverse contactors deenergize and energize, then will : : b4
only energize when the key is moved to the OFF then ON positjon. LALd

RED/WHITE WIRE
WIRE TO PZ10 SCR 2| 1o pz11

POSSIBLE CAUSE

Malfunction of SCR 2 circuit.
Check that SCR 2 will go ON with a gate signal.
Pz11 PZ10

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

Check for an open circuit or loose connection SCR 1
and capacitor C1 through the SCR 2 circuit.

RED/WHITE
WIRE

Tips of Forward or Reverse contactor momentarily opening and
closing.
* Check that power tips do not momentarily open and dlase

when traveling over bumps and dock plates. REASON FOR STATUS CODE DISPLAY

This status code is displayed when SCR 2 will not go
during normal operation.

STATUS CODE DESCRIPTION MEMORY | .

4 8 \oltage at T2 too low. RECALL
- CIRCUIT | Traction

INDICATION OF FAULT

Forward or Reverse contactor will not energize. Static Return tg
(SRO) circuit is activated.

POSSIBLE CAUSE
Forward or reverse contactor malfunction.
* Check for welded power tips of Forward or Reverse
contactor.

* Check for slow operation of Forward or Reverse
contactor.

SUPPRESSOR

Malfunction of diode D3 circuit.

e Check for a short—circuit of diode D3. NEGATIVE

* Check for a short—circuit of suppressor for diode D3.

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the voltage at T2 is
less than 12% of battery voltage.
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STATUS CODE

DESCRIPTION

MEMORY Vi
es

SCR 5 does not go ON correctly.

49

INDICATION OF FAULT
Forward or Reverse contactors deenergize and energize, then
only energize when the key is moved to the Off then ON positio

POSSIBLE CAUSE
Malfunction of SCR 5 circuit.
Check for a short—circuit of SCR 5.

Check for a short—circuit of suppressor for SCR 5.
Check that SCR 5 will go ON with a gate signal.

Check for an open circuit or loose connection between
SCR5 and PZ12 (white/purple wire).

Malfunction of SCR 2 circuit.
* Check for a short—circuit of SCR 2.

RECALL
CIRCUIT

Traction

SUPPRESSOR
L1

T4

SUPPRESSOR

* Check for a short—circuit of suppressor for SCR 2.
* Check for an open SCR 2 or open gate lead.

Malfunction of capacitor C1.
* Check for open capacitor.

* Check for loose connections at capacitor terminals.

STATUS CODE

DESCRIPTION

REASON FOR STATUS CODE DISPLAY

This status code is displayed when SCR 5 does not go
with a gate signal during operation.

MEMORY
No

Capacitor C1 volts too low.

—50

INDICATION OF FAULT

Forward or Reverse contactor will energize, but controller does
operate. Static Return to Off (SRO) circuit is activated.

POSSIBLE CAUSE
Malfunction of SCR 2 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) and between SCR 2 gate and PZ10
(white/red wire).

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

RECALL
CIRCUIT

Traction

SCR 1 & SUPPRESSORS G1
olo|®
olo|®

(]
®

RED/WHITE
WIRE TO PZ10

PZ11

PZ10
hd

50

REASON FOR STATUS CODE DISPLAY

This status code is displayed when SCR 2 does not gooN
at the beginning of the capacitor charge cycle.



STATUS CODE DESCRIPTION MEMORY | o

5 1 Capacitor C1 voltage is too high when motor current is high.

INDICATION OF FAULT

Forward or Reverse contactors deenergize and energize, then

only energize when the key is moved to the Off then ON positiop.

POSSIBLE CAUSE

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.

Motor current is too high.
* Check for a short—circuit in the field winding.

* Check for a short—circuit in the armature winding.

RECALL
CIRCUIT Traction

SUPPRESSOR

NEGATIVE

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the voltage on capg
C1 is more than 225 volts and the motor current is mor|
than 300 amps.

STATUS CODE DESCRIPTION MEMORY || o

RECALL

5 : ! Capacitor C1 voltage is too high when motor current is high.
CIRCUIT | Traction

INDICATION OF FAULT
Forward or Reverse contactors deenergize and energize, then
only energize when the key is moved to the Off then ON positio
POSSIBLE CAUSE

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.
Malfunction of diode D4 circuit.
e Check for a short—circuit of diode DA4.

* Check for an open circuit or loose connection in the
diode D4 circuit.

vill
n.

SUPPRESSOR
A | |U
N w

NEGATIVE

Malfunction of diode D3 circuit.
* Check for an open circuit or loose connection in the
diode D3 circuit.

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the voltage on capdEi
C1 is more than 225 volts and the motor current is less
than 200 amps.
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STATUS CODE DESCRIPTION MEMORY

Yes
5 3 SCR 1 does not go OFF during plugging cycle. RECALL

CIRCUIT Traction

INDICATION OF FAULT
Forward or Reverse contactors deenergize and energize, then
only energize when the key is moved to the Off then ON positiop.
POSSIBLE CAUSE
SCR 1 failure is not caused by plugging.
e Operate the truck in both directions to stall the tractio

motor. A new status code number will indicate the faillire.
Check and correct the malfunctions shown in the newj
“POSSIBLE CAUSE" list.

Plugging caused the failure of SCR 1.
Check for an open—circuit across diode D4.

Check for an open—circuit or loose connection in the
diode D4 circuit.

Check the current sensor wires at both ends for loose
connections. NEGATIVE

Malfunction in motor circuit REASON FOR STATUS CODE DISPLAY

* Check the motor circuit for an open circuit or loose
connections. This status code is displayed when any malfunction ke@ps

tistioR 1 from going OFF during the plugging cycle.

SUPPRESSOR
[ O
| N |<.o
SUPPRESSOR

¢ Check the motor brushes for wear and correct installa

Tips of Forward or Reverse contactor momentarily opening and
closing.
* Check that power tips do hot momentarily open and c
when traveling over bumps and dock plates.

STATUS CODE DESCRIPTION MEMORY

Yes
54 Short—circuit in an electronic driver for the Forward, Reverse or RECALL
— 1A contactor. CIRCUIT Traction

INDICATION OF FAULT
Motor controller will not operate.

POSSIBLE CAUSE

Fuse 7 (if installed) is open.
* Check for a short—circuit that can cause Fuse 7 to opg
Replace Fuse 7.

Control card malfunction
* Replace control card.

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the control card haga
short—circuit in one of the electronic drivers for the For-
ward, Reverse or 1A contactor.
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STATUS CODE

DESCRIPTION

MEMORY Vi
es

-9/

INDICATION OF FAULT

Forward or Reverse contactors deenergize and energize, then

only energize when the key is moved to the Off then ON positiop.

POSSIBLE CAUSE
Yellow and green wires of current sensor to the control card are
connected wrong.
* Check that the yellow wire is connected to PZ3 and th
green wire is connected to PZ4.

* Check that the yellow wire end of the current sensor i
connected to battery negative.

* Check from the current sensor to the control card for
or loose connections.

The power cables are connected wrong in the motor circuit.

Polarity check of the output voltage from the current sensor.

RECALL
CIRCUIT

Traction

NEGATIVE

* Check that the power cables are connected as shownfe

the right.

STATUS CODE

DESCRIPTION

"REASON FOR STATUS CODE DISPLAY

This status code is displayed when the input voltage at
PZ3 and PZ4 is the wrong polarity.

MEMORY N
o

—/0

INDICATION OF FAULT

Motor controller will not operate.

circuit (yellow/22 wires).

POSSIBLE CAUSE

Open circuit in the current sensor circuit for regenerative braking.

* Check yellow sensor wire and wire 22 for open circuit
or loose connection (both ends) between RB Sensor
(welded connection) and PA4.

Check for a loose plug or pin connection at PA4.

Check that the control card type (Function 17) is set
correctly. Se€€HECKING AND ADJUSTING

FUNCTION SETTINGS. Also see the correct table for
your unit and battery of Table 7 through Table 19.
Adjust to the correct setting.

No input from the current sensor for the regenerative braking

RECALL
CIRCUIT

Traction

RB SENSOR

POS YELLOW

WIRE

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the input signal to
is missing.
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STATUS CODE DESCRIPTION MEMORY |

No input from the current sensor for the regenerative braking RECALL
— circuit (green/21 wire). CIRCUIT Traction

INDICATION OF FAULT
Motor controller will not operate.
RB SENSOR

POSSIBLE CAUSE

Open circuit in the current sensor circuit for regenerative braking.
* Check green sensor wire and wire 21 for open circuit
loose connection (both ends) between RB Sensor
(welded connection) and PAS.

Check for a loose plug or pin connection at PA5.

Check that the control card type (Function 17) is set
correctly. See€HECKING AND ADJUSTING

FUNCTION SETTINGS. Also see the correct table for
your unit and battery of Table 7 through Table 19.
Adjust to the correct setting.

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the input signal to HA\S
is missing.

STATUS CODE DESCRIPTION MEMORY |

7 2 Regenerative braking contactor does not energize. RECALL
CIRCUIT | Traction

INDICATION OF FAULT

Regenerative braking does not operate. TRACTION
MOTOR

POSSIBLE CAUSE

Open—circuit in the PA6 circuit
* Check for an open—circuit or loose connection betwesg
PA6 and the A2 connection (positive connection) of th
RB Contactor.

Check for an open—circuit or loose connection betweg
diode D7 and the A2 connection (positive connection) RB
the RB Contactor. CONTACTS

A2

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the control card is ¢b-
erating and the voltage at PA6 is 2.5 volts or more.
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STATUS CODE DESCRIPTION MEMORY

Yes

7 3 Regenerative braking contactor does not open or opens slowly. RECALL
CIRCUIT

INDICATION OF FAULT
Forward or Reverse contactors deenergize and energize, then
only energize when the key is moved to the Off then ON positiop.
POSSIBLE CAUSE
RB contactor malfunction.
* Check the RB contactor for smooth operation and we
the moving parts.

Vil TRACTION
TOR

Input signal to PAG is not regular.

Traction

* Check for an open—circuit or loose connections in the RB
circuit from PAG to the A2 connection (positive CONTACTS

connection) of the RB contactor.
A2

from the coil.

STATUS CODE DESCRIPTION MEMORY
RECALL

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the RB contactor dq
not open within 100 milliseconds after power is removeg

Yes

7 4 Regenerative braking contactor closes too slowly.
CIRCUIT

INDICATION OF FAULT
Forward or Reverse contactors deenergize and energize, then Will TRACTION
only energize when the key is moved to the Off then ON positiop. MOTOR
POSSIBLE CAUSE
RB contactor malfunction.
* Check the RB contactor for smooth operation and we
the moving parts.

Input signal to PA6 is not regular.

Traction

* Check for an open—circuit or loose connections in the
circuit from PA6 to the A2 connection (positive
connection) of the RB contactor.

RB
CONTACTS
A2

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 negativ

REASON FOR STATUS CODE DISPLAY

side of the RB contactor coil. This status code is displayed when the RB contactor dq

Check for loose connections from battery positive to

positive side of the RB contactor coil. e coil.

not close within 100 milliseconds after power is applied
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DESCRIPTION MEMORY | ¢

STATUS CODE

7 5 SCR 1 does not go OFF during regenerative braking. RECALL

CIRCUIT | Traction
INDICATION OF FAULT _ , RB SENSOR
Forward or Reverse contactors deenergize and energize, then wil —
only energize when the key is moved to the Off then ON position.
POSSIBLE CAUSE POS YELLOW GREEN

SCR 1 failure is NOTaused by regenerative braking. WIRE WIRE

* To check, operate the truck in both directions to stall the
traction motor. A new status code number will indicate the  tracTion OA1 22| |21
failure if the regenerative braking circuit is not the fault. MOTOR ® @PA5
Check and correct the malfunctions shown in the new PA4
“POSSIBLE CAUSE"” list. <, PAG®
Regenerative braking caused SCR 1 failure (Status Code —75 corjtinues). 17
* Check for an open—circuit or loose connections on all pqwer RB - A
circuits for regenerative braking. CONTACTS
* Check for an open—circuit or loose connections in the A2
following input circuits for regenerative braking:
Yellow wire and wire 22 from RB Sensor to PA4

Green wire and wire 21 from RB Sensor to PA5
Wire 17 from D7/power tips of RB Contactor to PA6 REASON FOR STATUS CODE DISPLAY

* Check motor brushes for wear and correct installation. This status code is displayed when any malfunction kd
SCR 1 from going OFF during regenerative braking.

ons.

ps

Malfunction in motor circuit.
* Check motor circuit for an open—circuit or loose connect

* Check motor brushes for wear and correct installation.
Tips of Forward or Reverse contactor momentarily opening and cl

* Check that power tips do not momentarily open and clos
when traveling over bumps and dock plates.

psing.
e

STATUS CODE DESCRIPTION MEMORY | |
RECALL

7 6 Voltage on capacitor C1 is too high during regenerative braking.
CIRCUIT | Traction

INDICATION OF FAULT
vill

Forward or Reverse contactors deenergize and energize, then
only energize when the key is moved to the Off then ON position.
FUSE 1

POSSIBLE CAUSE (POWER FUSE)
Bad connection or a connection that is not always a good conngction

in the battery power circuit.
* Check battery power circuit for loose connections. +
-

* Check the Fuse 1 (power fuse) and battery connections
that can open during regenerative braking. : BATTERY

Too much inductance from power cables.

—l—
* Check for battery cables that are too long. I .
* Check for attachments that add too many cables or cables /L> NEGATIVE
that are too long.

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the voltage on cap
C1 is more than 225 volts during regenerative braking.
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STATUS CODE DESCRIPTION MEMORY|  no

Traction motor temperature is too high. RECALL
— CIRCUIT Traction/

Pump

INDICATION OF FAULT SCR CONTROL CARD

Status code number is flashing on the instrument panel display] Li tPAns P'?»4 P/;S (PUMP)
truck speed can be reduced.

TEMPERATURE SWITCH
POSSIBLE CAUSE TRACTION MOTOR

Traction motor is too hot. Temperature Switch has completed cjrcuit
to battery negative.
* Allow motor to cool.

. TRACTION
Other Causes: MOTOR

* PAS3 (wire 95) circuit has a short—circuit to battery

negative. y
TO BATTERY

e There is a short—circuit of the wires 95 and 13 of the NEGATIVE
Temperature Switch for the traction motor.

* There is a short—circuit or other malfunction of the
Temperature Switch for the traction motor. REASON FOR STATUS CODE DISPLAY

This status code is displayed when the voltage at termi
NOTE: When the ITW Instrument Panel Display is installed, thg |%A3 of thePUMP control card is at zero volts.

is also a wire 95 from the Temperature Switch to the connector [for
the ITW Display.

STATUS CODE DESCRIPTION MEMORY

9 3 Temperature of one or both hydraulic pump motors is too high. RECALL
CIRCUIT

INDICATION OF FAULT

Status code number is flashing on the instrument panel display Li SCR CONTROL CARD
truck speed can be reduced. PB1PB2 PA2 (PUMP)

POSSIBLE CAUSE TEMPERATURE SWITCH
Hydraulic pump motor or motors is too hot. One or more HYDRAULIC PUMP MOTOR
Temperature Switch for a hydraulic pump motor has completed
circuit to battery negative.
* Allow motor or motors to cool.

Other Causes: HYDRAULIC

. N Lo — 99 PUMP
* PA2 (wire 96) circuit has a short—circuit to battery 98 MOTOR

negative.

There is a short—circuit of wires 96 and 13 of one or
Temperature Switches for the hydraulic pump motor

h))?% TEMP. SW. FOR OTHER PUMP MOTOR IF INSTALLED

motors. REASON FOR STATUS CODE DISPLAY

There is a short—circuit or other malfunction of one ol This status code is displayed when the voltage at termi
both Temperature Switches for the hydraulic pump o2 of thePUMP control card is at zero volts.
or motors.

NOTE: When the ITW Instrument Panel Display is installed, the¢re
is also a wire 96 from the Temperature Switch, or switches, to the
connector for the ITW Display.
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STATUS CODE DESCRIPTION MEMORY | o

9 4 Traction motor brushes are too worn.

INDICATION OF FAULT
Status code number is flashing on the instrument panel display.

POSSIBLE CAUSE

Traction motor brushes are too worn. A brush sensor has comg
the circuit to battery negative.
* Replace brushes.

Other Causes:

PA4 (wire 93) or PA5 (wire 94) circuit has a short—cirqui

to battery negative.
There is a short—circuit of wires 93 and 94 to the brus

RECALL

Traction/
CIRCUIT | "5

PA5 PA4
[ K J

L A1
TRACTION
leted 93 MOTOR

T A2
94

93
94

sensors.

There is a short—circuit or other malfunction of the brLsh

sensors for the traction motor.

NOTE: When the ITW Instrument Panel Display is installed, the
are also wires 93 and 94 from the brush sensors of the traction
to the connector for the ITW Display.

REASON FOR STATUS CODE DISPLAY
his status code is displayed when the voltage at termirfga
PA4 or PAS5 of thd®UMP control card is at zero volts.
re
motor

STATUS CODE DESCRIPTION MEMORY

RECALL

9 5 The brushes of a pump motor are too worn.
CIRCUIT

INDICATION OF FAULT

Status code number is flashing on the instrument panel display.

POSSIBLE CAUSE

The brushes of a pump motor are too worn. A brush sensor hg
completed the circuit to battery negative.
* Replace brushes.

Other causes in systems with one pump motor or two pump
motors*:

* Wires between brush sensors and card or display

SINGLE
PUMP TWO PUMP SYSTEM WITH
SYSTEM GE INST. PANEL DISPLAY

X s1
—E 98 }-o8 % TWO PUMP
TO CONNECTOR  gg 98P} 98 SYSTEM WITH

FOR ITW INST. PANEL T A2
DISPLAY & PUMP ITW INST.

R CONTROL CARD C1S1 PANEL

connector plugs have a short—circuit to battery negafivigs i oo - pasy- 99—E 99 :n:sag PUMR  DISPLAY
There is a short—circuit to battery negative at a termipal 9 %

for the brush sensor at the control card or ITW

instrument panel display.

There is a short circuit to battery negative or other
malfunction of a brush sensor.

NOTE: If there is no SCR pump control card, wires 98 and 99 [geero volts:

to connector for ITW instrument panel display only. There is n
status code display without an SCR pump control card.

Single Pump System — PB1 or PB2
Pump #2 of Two Pump System if installed — PA6 or PBA




STATUS CODE DESCRIPTION MEMORY

1 1 7 Wrong type of selection for control card (Function 17). RECALL
CIRCUIT

INDICATION OF FAULT

Controller for pump motor(s) will not operate.

POSSIBLE CAUSE

Wrong card type selection (Function 17) for SCR pump

control card. ef=(J) ()
«  Review description oEUNCTION 17 CARD TYPE (MEE)E
SELECTION in Pump Control Card (EV100/200 GIEEE]

LXP) of Function Descriptions . Also see TABLE 6,

13 or 16. Se€EHECKING AND ADJUSTING FUNC-

TION SETTINGS to adjust the function value.

REASON FOR STATUS CODE DISPLAY

. . . This status code is displayed when the card type selectifgn is
NOTE: The function value MUST be set to 030 if optional PMT |set to the wrong value for this control card.
kit is installed or system will not operate.

STATUS CODE DESCRIPTION MEMORY

1 2 3 Coil current is too low for the Pump Contactor. RECALL
CIRCUIT

INDICATION OF FAULT

Pump contactor will not energize. Status code can change between
code —123 and code —124. Complete the checks for this code 4123. If
the problem is not found, do the check for code —124.

+

POSSIBLE CAUSE

Malfunction of coil circuit for the pump contactor.
* Check for open circuit or loose connection between R
and positive side of pump contactor coil.

* Remove plug B. Check the resistance between PB4

and the positive side of the pump coil. The correct

resistance is 10-14 ohms. NOTE: The PS coil does not apply
when the lift truck has “On-Demand”

power steering.

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the current for the p
contactor is less than 100 ma.
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STATUS CODE DESCRIPTION MEMORY
RECALL

\oltage too high (more than 12% of battery voltage) at T2 of the
— control panel. CIRCUIT

INDICATION OF FAULT
Motor controller will not operate. Status code can change betwWeen
T2 [I]

code —123 and code —124. Do all the “Possible Cause” checkg for
this Status Code. If the problem is not found, do the checks in|code

-123.
POSSIBLE CAUSE

Malfunction of pump contactor.
* Pump power tips fail to close because:
1) Contactor tip assembly does not move freely. .
2) Malfunction of pump contactor coil.

SUPPRESSOR

CURRENT

(See status code —123)
SENSOR

Open motor circuit
* Check for open circuit or loose connection in motor |l
circuit from the Al connection to the A2 connection pn NEGATIVE

the SCR control panel. REASON FOR STATUS CODE DISPLAY

This status code is displayed when T2 volts is greater tH
12% of battery voltage.

STATUS CODE DESCRIPTION MEMORY
RECALL

1 4 1 Open thermal protector or controller is too hot
CIRCUIT

INDICATION OF FAULT

The pump motor has less power or no power during SCR opergtion.

POSSIBLE CAUSE
There is an open—circuit in the thermal protector circuit.
* Check for loose connections or a broken wire between:
Black wire of Thermal Protector and PZ1
Gray wire of Thermal Protector and PZ5

i THERMAL
Malfunction of thermal protector PROTECTOR

¢ Disconnect the wires from PZ1 and PZ5. When the
temperature is approximately Z5 (75°F), measure the
resistance between the black an gray wires. The corrgct
resistance is approximately 300 ohms or less. Replacg the
thermal protector if the resistance is greater than 300

ohms. REASON FOR STATUS CODE DISPLAY

This status code is displayed when the voltage betweef§§ PZ1
and PZ5 is more than 1.8 volts.

Thermal Protector is operating normally and SCR 1 is too hot.
* Let SCR 1 cool. If operation is normal, fault will clear
after SCR 1 cools.
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STATUS CODE DESCRIPTION MEMORY

RECALL

:I 4: ! SCR motor current sensor input is missing.

INDICATION OF FAULT

Traction motor has no power during SCR operation.

POSSIBLE CAUSE
There is an open—circuit in the circuit for the motor current sens

* Check for loose connections or a broken green wire
between the current sensor for SCR 1 and PZ4.

CIRCUIT

NEGATIVE

REASON FOR STATUS CODE DISPLAY

and battery negative is more than 1.6 volts with no motgr
current.

STATUS CODE DESCRIPTION MEMORY

RECALL

:I 4: ; SCR motor current sensor input is missing.

INDICATION OF FAULT
Stall currents in SCR range are higher than normal and
uncontrollable with C/L adjustments.
POSSIBLE CAUSE
Open sensor wire circuit to PZ3.
* Check for loose connections or broken wire (yellow wi
from current sensor to PZ3 on the control card.

CIRCUIT

SCR
re) CURRENT
SENSOR | -

NEGATIVE

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the voltage betwee
PY7 and negative is less than 0.84 volt with no current
flowing in the motor circuit

This status code is displayed when the voltage betweefl PZ4
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STATUS CODE DESCRIPTION MEMORY

144 SCR 1 (Pump) will not g®FF correctly

INDICATION OF FAULT
Pump continues to operate until key is moved taQR€& position.

POSSIBLE CAUSE

Malfunction of SCR 5 (Pump) circuit.
* Check for a short—circuit of SCR 5.

* Check for a short—circuit of SCR 5 suppressor (D25)

* Check for an open SCR 5 or open gate lead.
Malfunction of SCR 2 (Pump) circuit.

* Check for a short—circuit of SCR 2

* Check for a short—circuit of SCR 2 suppressor (D22)

* Check for an open SCR 2 or open gate lead.

RECALL
CIRCUIT

.
:é:Cl

1X

Shln |

RESSO

T4 |1 T3

SUPPRESSOR

Open inductor (1X).
* Check for open circuit between T5 and T3. Correct
resistance is zero ohms.

Malfunction of SCR 1 (Pump).
¢ Turn—Off time for SCR 1 is not within specifications.

easy test is possible. Replace SCR 1 after doing
the other checks above with no problems found.

REASON FOR STATUS CODE DISPLAY

This status code is displayed when, during SCR 1 (Pumpp)
operation, SCR 1 does not @d-F correctly.

No

STATUS CODE DESCRIPTION MEMORY

1 4 5 SCR 1 (Pump) does not @N correctly.

INDICATION OF FAULT

The hydraulic pump control will not operate.

POSSIBLE CAUSE

Malfunction of SCR 2 (Pump) circuit.
* Check for a short—circuit of SCR 2

* Check for a short—circuit of SCR 2 suppressor (D22).
* Check for an open SCR 2 or open gate lead.
Malfunction of SCR 1 (Pump) circuit.

* Check for open circuit or loose connections between
SCR 1 and PZ8 (white/blue wire).

¢ Check for open circuit or loose connections between
SCR 1 (D3 suppressor) and PZ9 (blue wire).

RECALL
CIRCUIT

SUPPRESSOR

Malfunction of SCR 1 (Pump).
* Intermittent or open SCR 1 gate. No easy test is
possible. Replace SCR 1 after doing the other checkg
above with no problems found.

REASON FOR STATUS CODE DISPLAY

This status code is displayed when SCR 1 does not go
with a gate signal during operation.
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STATUS CODE DESCRIPTION MEMORY

Short—circuit across SCR 1. Part of Look—ahead test. T2 voltage is &b
— or more of battery voltage.

INDICATION OF FAULT
There is at least 85% of battery voltage at T2 (Pump) when SC
(Pump) is normallyYOFF.

POSSIBLE CAUSE

Malfunction of SCR 1 (Pump).
e See Status Code —144.

Malfunction of SCR 1 (Pump) OFF circuit.
* See Status Code —144.

Short—circuit of SCR 1 (Pump).
¢ Check that SCR 1 does not have an internal
short—circuit.

Check for a short—circuit of SCR 1 insulator
(co—therm) that can cause a short—circuit of SCR 1
heat sink to base plate.

RECALL

CIRCUIT

POSITIVE

REASON FOR STATUS CODE DISPLAY

pump motor is not interrupted. This current flow must
stop during the OFF times of SCR 1 with normal SCR
operation.

STATUS CODE DESCRIPTION MEMORY

1 4 7 SCR 2 does not go ON correctly.

INDICATION OF FAULT

Hydraulic pump motor will not operate or continues to operate yntil o|0|0(0

the battery is disconnected.
POSSIBLE CAUSE

Malfunction of SCR 2 circuit.
Check that SCR 2 will g&N with a gate signal.

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

Check for an open circuit or loose connection SCR 1
and capacitor C1 through the SCR 2 circuit.

RECALL

CIRCUIT

SCR 1 & SUPPRESSORS G1

9|®(®|®

D
RED/WHITE WIRE
WIRE TO PZ10 SCR 2f 10 pz11

PZ11 PZ10
? e

REASON FOR STATUS CODE DISPLAY

This status code is displayed when SCR 2 will not go Q
correctly during normal operation.

This status code is displayed when the current flow to tRe
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STATUS CODE DESCRIPTION MEMORY

1 4 8 Voltage at T2 is less than 12% of battery voltage. RECALL
CIRCUIT

INDICATION OF FAULT
Hydraulic pump control will not operate.

POSSIBLE CAUSE
Malfunction of diode D3 (Pump) circuit.
* Check for a short—circuit of diode D3.

* Check for a short—circuit of suppressor for diode D3.

SUPPRESSOR

Control card is the wrong type. 203
If the hydraulic pump control is used without a pump
contactor, the control card must be set correctly. See )CURRENT
Function 17 for the correct setting. SENSOR

NEGATIVE
REASON FOR STATUS CODE DISPLAY

This status code is displayed when the voltage at T2 is
less than 12% of battery voltage.

STATUS CODE DESCRIPTION MEMORY

1 4 9 SCR 5 (Pump) does not @N correctly. RECALL
CIRCUIT

INDICATION OF FAULT
Hydraulic pump motor will not operate or continues to operate yntif
the battery is disconnected. SCR1 Pz P

POSSIBLE CAUSE ¥

Malfunction of SCR 5 (Pump) circuit.
Check for a short—circuit of SCR 5.

Check for a short—circuit of suppressor for SCR 5.
SUPPRESSOR

Check for an open circuit across SCR 2 or an open gdte L
lead to SCR 5.

Check for an open circuit or loose connection between
SCRS5 and PZ12 (white/purple wire). SUPPRESSOR

T4

Malfunction of SCR 2 (Pump) circuit.
* Check for a short—circuit of SCR 2.

* Check for a short—circuit of suppressor for SCR 2.

REASON FOR STATUS CODE DISPLAY

td his status code is displayed when SCR 5 (Pump) doe

* Check for an open circuit across SCR 5 or an open g4 - ) | )
not goON with a gate signal during operation.

lead to SCR 2.

Malfunction of capacitor C1 (Pump) .
* Check for open capacitor.

* Check for loose connections at capacitor terminals.
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STATUS CODE DESCRIPTION MEMORY

. RECALL
1 5 O Capacitor C1 (Pump) volts too low.
CIRCUIT

INDICATION OF FAULT SCR 1 & SUPPRESSORS G1

Hydraulic pump motor will not operate or continues to operate U oo|o®
the battery is disconnected. olejo|®

POSSIBLE CAUSE VIRETO Prio L

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 Pz11 PZ10
SCR 2 (BUS). ?e°
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 @ with a
gate signal.

REASON FOR STATUS CODE DISPLAY

This status code is displayed when SCR 2 (Pump) doe
not goON at the beginning of the capacitor charge cyclq.

STATUS CODE DESCRIPTION MEMORY
1 5 1 Capacitor C1 (Pump) voltage is too high when motor current is high RECALL

CIRCUIT

INDICATION OF FAULT
Hydraulic pump motor will not operate or continues to operate yntil
the battery is disconnected.
T2[i_|

POSSIBLE CAUSE

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

S1
* Check for attachments that add too many cables or cgbles
that are too long. SUPPRESSOR

D3 A2
Pump motor current is too high. @ a
* Check for a short—circuit in the field winding. » CURRENT

* Check for a short—circuit in the armature winding. SENSOR

NEGATIVE
REASON FOR STATUS CODE DISPLAY

This status code is displayed when the voltage on capdEi
C1 (Pump) is more than 225 volts and the motor currerf§ i
more than 300 amps.
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STATUS CODE

DESCRIPTION

MEMORY
RECALL

—152

INDICATION OF FAULT

Hydraulic pump motor will not operate.

POSSIBLE CAUSE

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

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

Malfunction of diode D3 (Pump) circuit.
* Check for a short—circuit of diode D3.

* Check for an open circuit or loose connection in the
diode D3 circuit.

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

CIRCUIT

SENSOR

NEGATIVE

STATUS CODE

DESCRIPTION

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the voltage on capdEi
C1 (Pump)is more than 225 volts and the motor currenfis

less than 200 amps.

MEMORY
RECALL

—154

INDICATION OF FAULT
Control will not operate.

E70-120XL only).

POSSIBLE CAUSE

Control card malfunction
* Replace control card.

66

Shorted pump contactor coil driver (pump #2 E3.50-5.50XL g

CIRCUIT

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the the pump #2 co
driver (in control card) has a short—circuit.




STATUS CODE DESCRIPTION MEMORY

1 5 7 Polarity check of the output voltage from the current sensor (Pump).

INDICATION OF FAULT

Hydraulic pump control will not operate.

POSSIBLE CAUSE

Yellow and green wires of current sensor to the control card are
connected wrong.
* Check that the yellow wire is connected to PZ3 and th

green wire is connected to PZ4.

* Check that the yellow wire end of the current sensor i
connected to battery negative.

* Check from the current sensor to the control card for
or loose connections.

The power cables are connected wrong in the motor circuit.
* Check that the power cable at the A2 terminal of the
motor is connected to the current sensor.

RECALL
CIRCUIT

CURRENT
SENSOR

NEGATIVE

REASON FOR STATUS CODE DISPLAY

This status code is displayed when the input voltage at
PZ3 and PZ4 (Pump) is the wrong polarity.
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3/20/90
Route copy back from Harold. Making changes from Duane & Harold’s (1st route) comments.

3/21/90
Above comments entered. Waiting for GE EV-200 “LX” control card PN to enter on page 9 and 11.
Enter card info and routed (2nd) on 3/28/90.

4/3/90

Back from Ralph Golik. He told me about additional future card types and some European marketing plans that
changes my approach — especially Introduction and Description. There is also some newer info available and more art
to add. Pulled route copy to make changes. Will route again after additions/changes.

4/18/90
Last worked on 4/11/90. Back into it today after routing the "hot” H40—-60XL Caps & Specs SRM 48.

5/23/90

Last worked on 4/25/90. Back into it again today after getting the route & etc changes done and to HRS for the "hot”
H40-60XL Caps & Specs SRM 48. Will add info from Ralph Golik on the new digital display Lift Interrupt operation
after installing a new battery. This battery indicator operates different than any we have used@@afeation

differences needs to be in Operating Manuals al§@0-120XL EV100LX control released on ECN

54624 12/6/89 (E70-120XL added to box on CONTENTS page). E25-35XL & E40—-60XL EV100LXT control re-
leased on ECN 54373-07 3/19/90. E70-120XL GE LX Series instrument panel display released on ECN 54373-06
4/24/90

6/8/90
Finished new art and revised text. Routing “new concept” format and additional tables plus a

8/7/90
Finished and routed Final route copy to HRS. Copy sent to Joe Pettitt Danville.

8/21/90
Finished making changes from Final routing (includes DAN comments). Sent to Dean for printing.

9/19/90
Harold ask me to go ahead and finish up the changes so that June (DAN) can print this new version.

2/1/91

Harold ask me to revise per new info/corrections since first printing. New info from schools and usage plus some chan-
ges/additional info from GE. Especially revise FUNCTION TABLES and STATUS CODE blocks in Troubleshoot-
ing. We also need to add the R30E/EA and J25-35B to the FUNCTION TABLES since the “LX” controllers have been
released for them.

3/1/91

Stopped work to revise our E40-60XL “LX” diagrams for the YALE ERC 040-060 RA/ZA so that 8 trucks could be
UL inspected and shipped. Gary/Harold wants me to do 8 “Diagram SRM Sections” with “YALE Industrial Trucks” in
logo type on the front cover. No SRM or Part #. To do “quick—and—dirty”, but as similar to our SRM sections as possi-
ble — ASAP.

3/8/91

Finished Yale ERC 040-060 Diagrams and back on this revision. Harold wants me to revise FUNCTION TABLES to
agree with proposed GRAM P-1774 from DAN. Also ask me to check and confirm table data in GRAM. Harold/
Lloyd have now decided to route due to all the changes additions, so had June (DAN) go ahead and print enough of
original printing (9/90) to get her by.

3/12/91

Harold ask me to reformat (save current format/data) FUNCTION TABLES in a format similar to the “Traction Con-
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trol Settings” for the R30E/EA EV-100 LX table in Inspection Drawing 137514 R9 (11/90). Will need to also ge!
additional data (included in this format) for the other models.

3/21/91

Had to stop work on terminal to install new Interleaf and terminals on 3/41/91. Got back on this morning, but had to
through complete document to remove the conversion to “CX” in Printer properties. Art from CEBA needed to try
printing to see if printer would work from Dean’s terminal that I'm working at. Inserted new format Function Value
tables. In process of entering/changing data.

4/3/91

Finished function value tables (Tables 7—18) and finished adding the function descriptions for the LXM Dual mot
control (J25-35B). Was able to print on the CX printer for the first time (without converting document to PX and th
resultant scrambled document). Have printed a copy for pasteup and then routing. Gave Harold a copy of the 1
Function Tables (Tables 7-18) to send to Danville for the LX school.

4/4/91

Harold wants to change the format of all the function table heads. We devised and agreed on the new format. Laid
the new format for him to check. Also move the shaded area from the recommended settings to the ranges. Harold
ask me to add the European designations to the model references tin the table titles where applicable.

4/9/91

Was able to get the last pages out of the “CX” printer at one—page—at—a—time (still having software probs. after
latest Interleaf — 4.0 —and new equip installation — near end of 3rd week now). Harold said the new routing proced
was still him first then after comment corrections, to John Johnson. First Routing of revised section to him today

4/12/91
Started making changes from 1st Routing returned from Harold.

4/15/91
Finished changes from First Routing. Routed 2nd to John Johnson PORT and Ser/Tng DAN. Due back 4/30.

5/15/91
2nd routing copy from DAN back 5/1/91. PORT copy back 5/14/91. Finished SRM 401 (ready for printing) today
Starting changes from route copies this section.

5/22/91
Finished rewrite and printed copy for final review. Needs paste—up of art and GE tables to delete all of their “defectiv
references. Will finish paste—up tomorrow and give to Harold for review.

12/2/92 — Lloyd
Revising to include additional function (Controlled Acceleration Current Limit) and the addition of the Start Sw Ck a
part of the SRO circuit as well as adding the N40—-45FR table. Also revising to current format.

12/10/92 - Lloyd
Finished revisions. Have NOT created the new FAULT CODE boxes at the rear of the section to replace the photoc
boxes from the GE manual. Harold said to wait on that. Sent to Harold for routing/printing.

12/18/92 - Lloyd
Harold ask me to stop on this and work on Dean'’s project— 2200 SRM 134 (revision for H40—-65M) so that there wol
be time for translation.

2/9/93 — Lloyd
Doing some additional work on this while waiting for schematics for H40—65XM.

2/15/93 — Lloyd
Finished 1st draft of schematics for H40-65XM which were sent to Harold for routing. Working on this section agal
until finished or until Harold says otherwise.
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2/16/93 - Lloyd
Finished last of Status Codes. To Harold for routing, or if 12/10/92 routing is sufficient, ready to print.

EV-100/200 LX SERIES
DIAGNOSTIC MOTOR
CONTROLLER
& HAND SET

DESCRIPTION, CHECKS, REPAIRS
ADJUSTMENTS AND TROUBLESHOOTING

PART NO. 897409 2200 SRM 460
2200 SRM 460 5/91 (9/90) Litho in U.S.A.
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