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EV-10 SCR Control - GER-83451
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EV-10 SCR Control . GEK~-83454
Maintenance and Troubleshooting .
General Maintenance Instructions

CHAPTER 5
MAINTENANCE AND TROUBLESHOOTING

SECTION 1 |
GENERAL MAINTENANCE INSTRUCTIONS

The SCR control, like all electrical apparatus, does have some thermal
losses. The semiconductor junctions have finite temperature 1imits above
which these devices may be aamaged. For these reasons, normal naintenance
should guare against any action which exposes the components to excessive
heat, such as steam cleaning, or which reduces the heat dissipating ability of
the control, such as restricting air flow. :

The following DO'S and DON'TS should be observed:

1. Advise tﬂe truck manufacturer of any controls that will be used in
ambients of 100°F (40°) or over.

2. Use filters on all external components having inductive coils. Refer
to the vehicle manufacturer for specifications. '

3. Do not steam—clean the control. In dusty areas, use low pressure air
to blow off the controls In oily or greasy areas, use a mild
solution of detergent, dematured alcohol, or Freon TF degreaser to
wash off the control; then blow it completely dry with low pressure
air. : .

4. Mount the SCR panel against the frame of the truck. The truck frame,
acting as an additional heat sink, will give improved truck
performance by keeping the SCR control package cooler. Add Silicone
Grease (Dow Corning No. 342 or equivalent) between the SCR Control
base and the vehicle frame.

5. Keep the terminal boards and other exposed SCR control parts free of
dirt and paint which might change the effective resistance between
points. :

~

THE TRUCK SHOULD NOT BE PLUGGED IN WHEN IT IS
JACKED UP AND THE DRIVE WHEELS ARE IN A
FREE-WHEELING POSITION. THIS CAN CREATE
EXCESSIVE VOLTAGES THAT CAN BE HARMFUL TO THE
CONTIROL.

5-1
Rev. 00, 1/83



EV-10 SCR Comtrol : GEX-83454
Maintenance and Troubleshooting
Diagnostic Diagram

: SECTION 2
TROUBLESHOOTING DIAGNOSTIC DIAGRAM

HOW TO USE THE DIAGNOSTIC DIAGRAM

DIAGRAMS ARRANGED BY FAILURE

The diagrams are arranged by failure modes. These modes are described in
oval-shaped boxes at the top of each page.

FIND YOUR SYMPTOM AND FOLLOW THE ARROWS

Find the symptom that describes your vehicle's failure mode and proceed to the
next step following the arrow. _

FOLLOW THE INSTRUCTIONS

Follow the instruction described in the box and proceed to the next box along
the arrow path which coincides with the result of your action.

-

. NOTE

The numbers and letters (i.e., 4A) enclosed in
small boxes in the upper right corner of some

instruetion boxes correspond to a particular
segment in Section 4, Checking Components.
Please refer to that segment for more detailed

instructions.

-2
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EV-10 SCR Control
Maintenance and Troubleshooting
Diagnostic Diagram

EXAMPLE

GEK~83454

[DIRECTIONAL, CONTACTORS cLosaI‘\\
VEHICLE ACCELERATES TO
FULL SPEED IMMEDIATELY.}

- Symptom or failure
) mode boxe.

i Ich

Close the keyswitch.

I 4A |Instruction box.
3.5V Replace the

Check the voltage at
terninal 12 on the
control. It should
read about 3.5 volts.

control card.

Path determined by test results.

i

Near 0 volts

. . ) m 1

=

proper adjustment
or shorts to the

Check the
accelerator Bad Adjust or
potentiometer for repair.

Rev. 00, 1/83

negative.
Defines reference
r—‘ paragraph for
bh Ll check,
Replace the i replacement, oOF
control card. repair.



EV-10 SCR Control
Maintenance and Troubleshooting
Diagnostic Diagram

_ONE DIRECTIONAL CONTACTOR
WILL NOT CLOSE.

GEK-83454

JACX THE DRIVE WEEELS OFF THE FLOOR

- TO FREVENT A RURAWAY VEHICLE.
Check the directional Bad keplace the
switch to see if it u:]:r.ch
closes. 1 8 .
oK

@

After closing the No Repair the open wire
directional switch, between the F or R
check for battery switch and the card.

volts on card terminal
15 if the F contactor

=

does not close and jaL Repair the °
terminal 16 if the Yes Check for positive No wiring from
R contactor does not wolte at the coil - the directional
clese. . terminal. - switch to the
- ‘ coil. :
Yes
Junper terminal 4 Jumper from the ‘ Jumper from the
or 3 to terminal 2 pnegative side of the negative gide
on the PMTD. Close © Ne coil to terminal 2 No of the coil to
all switches. Check - on the FMID. Close the negative SCR
if the contactor all switches. Check _ terminal. Check
cloges. if the contactor - 1f the-contactor
closes. closess
Yes Yes - |Yes Bo
M
4c
Remove the wire from
control terminal 13. Repair the wire Eepair the Replace
Artach a milliasmp from the contactor wire from the the
peter from control . to the PMID. negative SCR control
terminal 13 to the terminal to coil.
battery negative. the PMID. :
Close all svitches; .
tead the milliamps.
0 =mA 5-10 mA
Replace the Replace
control the PMID.
card.

Figure 5.2.1, Sheet 1
TROUBLESHOOTING DIAGNOSTIC DIAGRAM

Ref. 91.1'MP059

5-4%
Rev. 00, 1/83



EV-10 SCR Comtrol
Maintenance and Troubleshooting
Diagnostic Diagram

[DIRECTIONAL CONTACTORS
WILL NOT PICK UP.]

GEK-83454

JACK THE DRIVE WHEELS OFF THE FLOOR
Check for battery ¥o/ TO PREVENT A RUNAWAY VEHICLE.
wolts at the v
positive and Lo g:::ge the
- negative battery Iy
terminals.
0K
[
Check for positive Ho
volts on the lpad volts Check for an open Bad Replace the fuse.
side of the control fuse.
control Iuse.
Negative oK
battery
volts Positive
battery Repair the wiring
Reverae the volts from the battery
battery cables. positive to the.fuse.
l#L
Close the keyswitch .

and check for battery
volts on the terminal:

17 = 1f 24V truck. No Check the Bad keplace the
18 - 1f 36V truck. . keyawitch. keyswitch.
19 - 1f 48V truck.
19 - will be 48V on
a 72V truck. (4:4
. |Yes
Check the wiring
from the control
[E fuse to the Bad Repair the wiring.
With the keyswitch keyswitch.
closed, check the

voltage at terminal
board point BLU on oK
the contrel card.

Greater Near Repair the wiring
than 8V 0 volts from the keyswitch
to the control card.

Figure 5.2.1, Sheet 2
TROUBLESHOOTING DIAGNOSTIC DIAGRAM

Ref. 91.IMP.59

} 5=5
Rev. 00, 1/83



EV~10 SCR Control

Maintenance aund Troubleshooting

Diagnostic Diagram

Greater
than 8V

Near
0 volits

[T

GEK-83454

Ref. 91-TMP-59

Rev. 00, 1/83

Figure 5.2.1, Sheet 3

Close the keyswitch, Check the 1A Yes
the brake start contactor for 2 Repair the tips.
switch, and the F welded tips.
switch. Check for
battery volts at
card terminal 15. Ko
Yes
No 1 REC shorted. Replace 1 REC.

Check all awlitches

and wiring from the

keyswitch to card

terminal 15. BRepair

any open circuits.

Jumper terminal Jumper from the Jumper from the
"4 or 3 to terminal 2 _ | negative side of the negative side of
on the PMTD. No "1 coil to terminal 2 Yo ‘the coll to the

Close all suitches. on the PMID. Close negative SCR
Check if the all switches. Check terminal. Check
contactor cloges. if the contactor 1f the contactor

closesn. closes.
Yea Yes Yes No -
[ [

Remove the wire from Repair the wire Repair the Replace
control terminal 13. from the contactor wire from the :h: a
Atrach a millismp to the FPMID. negative SCR contactor
meter irour-i. 113 terminal to coil.
control termina the PMTD.

to the battery ‘

pegative. Close all

switches; read

milliamps.

0 mA 5-10 mA .
-gﬁ:ﬁ; the Replace the
PMID. .
card.

TROUBLESHOOTING DIAGNOSTIC DIAGRAM

5-6




EV-10 SCR Control
Maintenance and Troubleshooting
Diagnostic Diagram

[CONTACTORS CLOSE.
WHEN ACCELERATOR 135

NO POWER
DEPRESSED.

m
Close the F
contactor and

c¢beck the voltage
at terminal board
point BLU on

the comntrol.

Less than
battery
volts

m

Battery
volts

m

Check the voltage

at control card
terminal 12. The
voltage should vary
from 3 - 4 volts at
creep speed, reducing
to .2 volts at full

Yes

Check voltage at
the load side of
the power fuge.

GEK~-83454

JACE. THE DRIVE WHEELS OFF THE FLOCR
TO PREVENT A RUNAWAY VEHICLE.

Check the voltage
at 81, S2, A2, Al,
and A? terminals
on the SCR panel.

Q
volts
Battery
volts
I4L
No
volts

Replace the
powver fuse.

Battery volts
at all points.

speed.

No

!

@

Check the
_accelerator

the proper
resistance

petentioneter for

and adjustment.

Yes

Replace
the
control
card. !

Adjust or
replace the
accelerator
potenticaeter.

terminal W/BLK
read:

Check the voltage at card

20.4V or more for 24V truck.
30.6V or more for 36V truck.
40.8V or more for 48V truck.
61.2V or more for 72V truek.)

« It should

Yes

Ref. 91-TMP-59

Rev. 00, 1/83

No

| Bepair the BLU wire

yunning from A2
to termioal board
point BLU on the
SCR panel.

Figure 5.2.1, Sheet 4
TROUBLESHOOTING DIAGNOSTIC DIAGRAM

5=7

Bepair the
open circuit.




EV-10 SCR Control GEK-83454
Maintenance and Troubleshooting
Diagnostic Diagram

Yes No Il’ J |4L
[}
Check for am| :tettt:l?:azoﬁzig volts | Check for an open
T open thermal . OEN wire on the
protector. point ORN on the | SCK panel.
control card.
Battery
Bad volts
I 4B
Replace the Check the .
thermal capacitor Bad Replace the
protector. for any capacitor.
defects.
0K
y [e]
Gheck 1 REC | jog _[Replace 1 REC J [on
for any oT repalr
R the wiring. Check 2 REC Bad
defects _ ng for any | Pad Eeplace
oK defects. : 2 REC.
fix] oK
Check 3 REC Bad Replace
for an open % 3 l;m_
circuit. - Replace the
" ox ¢ontrol card.
l [
Check & REC
for a short -ﬂ——- i"gﬁ:“
circuit. - *
(1) 4
Push the F
contactor
and 1A contactor .
closed. Motor has
Motor accelerates little or
up to speed. no power.
IlaA
Replace the Shorted
control motor
card. armature.

Figure 5.2.1, Sheet 5
TROUBLESHOOTING DIAGNOSTIC DIAGRAM

l Ref, 91.TMP.59
5=8

Rev. 00, 1/83




EV-10 SCR Control GEK-83454

Maintenance and Troubleshooting
Diagnostic Diagram

{CONTROL SEUTS OFF WHEN
THE 1A CONTACTOR DROPS OUT
AND THE ACCELERATOR IS RETURNED

TO THE 5CR RANGE (PMT TRIP).}
-

JACK THE DRIVE WHEELS OFF THE FLOOR
TO PREVENT A RUNAWAY VEHICLE..

Check for slow lA dropout.

May be caused by:
A defective coil..
Foreign matter in the contactor.
Defective or vrong coll suppression.
A broken contactor epring.

Figure 5.2.1, Sheet 6
TROUBLESHOOTING DIAGNOSTIC DIAGRAM

Kef. 91-TMP-59
5-9

Rev. 00, 1/83



EvV-10 SCR Control GEK“83454
Maintenance and Troubleshooting
Diagnostic Diagram

VEHICLE ACCELERATES TO

[DIRECTIONAL CONTACTORS CLOSE.
PULL SPEED IMMEDIATELY. ]

Ff

Close the keyswitch. |4E [Z;
Check the voltage at v -
terminal 12 on ﬁhe .3.5 Check the 0K Replace the
control. It should read PHT driver. control card.
about 3.5 volts.
Bad
Near 0 volts
i I4D Replace the
Check the driver.
accelerator
potentiometer for Bad o Adjust or Tepair
proper adjustment or the potentiometer.
shorts to the -
negative.
OK . -
[
Replace the
control card.

Figure 5.2.1, Sheet 7
TROUBLESHOOTING DIAGNOSTIC DIAGRAM

Ref. 91-'ﬂIP.59

5=10
Rev. 00, 1/83



EV~10 SCR Control
Maintenance and Troubleshooting
Diagnostic Diagram

[DIRECIIONAL CONTACIORS CLOSE
THEN REOPEN. PMT TRIP.]

GEK~-83454

JACK THE DRIVE WHEELS OFF THE FLOOR

T0 PREVENT A RUNAWAY VEHICLE.

[
Check 5 REC
Bad .
g:;e::z 2 Replace 5 REC.
(] 4
|l|l(
Check the
transformer for Bad Replace the
any open c_:l.rcu:l.ts- tranaformer.
oK
fag]
- Check 2 REC .
for aoy 4 RBeplace 2 REC.
defects.
OK
&
Check for an Bad
open 1X. Replace 1X.
(1) 4
FE
Check the
capacitor for | Bad Replace the
any defects. capacitor.
lox
Check 3 REC Bed
f;::;:i:hort - Beplace 3 REC.
oK '
[
Check 1 REC
for any
defects.
oK
&,
Replace the
control card.

Figure 5.2.

1, Sheet 8

TROUBLESHOOTING DIAGNOSTIC DIAGRAM

Ref. 91.IMP.59

5-11

Rev. 00, 1/83




EV-10 SCR Control
Maintenance and Troubleshooting
Diagnostic Diagram

[1A CONTACTOR PICKS UP
WHEN THE KEYSWITCH IS CLOSED.

Repove the wire from

1AD terminal 1. Yes

GEK-83454

JACK THE DRIVE WHEELS OFF THE FLOOR
TO PREVENT A RUMAWAY VEHICLE.

Replace 1AD.

Close the keyswitch;
check 1f the 1A
contactor closes.

m

Replace the
control card.

Figure 5.2.1, Sheet 9
TROUBLESHOOTING DIAGNOSTIC DIAGRAM

R.E.fo 91-'1‘MP.59

; 5-12
Rev. 00, 1/83




EV-10 SCR Control
Maintenmance and Troubleshooting
Liagnostic Diagranm

GEK~83454

[F AND R CONTACICRS WILL HOT
DROP OUT AUTOMATICALLY
DURING FULL TORQUE FAULT.]

JACE. THE DRIVE WHEELS OFF THE FLOOR
TO PREVENT A RUNAWAY VEHICLE.

Operate the traction
drive. Jumper control
card terminal 13 to the No
negative SCR terminal. - Replace the PMID.
Check if the
directional contactor
opens -

Yes

o

Replace the
control card.

Figure 5.2.1, Sheet 10
TROUBLESHOOTING DIAGNGSTIC DIAGRAM

Ref. 91.TMP «39

5-13
Reve. 00, 1/83




EV-10 SCR Control : '
Maintenance and Troubleshooting
Diagnostic Diagram

[1A CONTACTOR WILL KOT
CLOSE AT TOP SPEED.]

GEK-83454

JACE THE DRIVE WHEELS OFF THE FLOOR
TO PREVENT A RUNAWAY VEHICLE.

Adjust the
potentiometer.

Repair the wiring.

Repair the wiring.

[ [%]
Check the voltage I:oh:: Check the
at terminal 12 on 5y accelerator M{sad jupted
the control card - ) potentiomerer
with the truck for proper
running at top lx?eed- adjustment.
«5V or . oK
less T
fan] , |I¢A
Disconnect the wire Replace the
&t control card control card.
termipal 14. Attach
a milliamp meter
from terminal 14 to
the battery negative.
Run the truck up to
top speed.
=10 ®4 |. ‘
5_ 102410 ua Replace the control card.:
Reconnect thq wire
to terminal 14 of Check for e — .
‘ 1 d. :
the contro tad+ | fero | viring shoxe eo [ ed
the negative
- to top speed and
check the voltage SCR terminal.
at terminal l4.
oK
Beplace 1lAD.
Approx.
8v
«Check for an open
' ‘ eircuit in the wire Bad
ﬁg;ﬂ' from terminal 14 to
m b m-
(V4
Close the keyswitch.
Check the voltage
at terminal 3 of Check the
1AD. (This continuity from
terminal 2 on 1AD kad
connects to the 1A to the negative
contactor coil.) SCR terminale
Battery| o Should read 0 clhas.
volts |volts jox

Figure 502-1, Sheet 11
TROUBLESHOOTING DIAGNOSTIC DIAGRAM

Ref. 91.TMP.59

5-14
Rev. 00, 1/83

Repair the wiring.




EV-10 SCR Comntrol GER—83454
Maintenance and Troubleshooting
Diagnostic Diagram

oK

Replace 1AD.

volts

Check the 1A

contactor coll Bad
" for an open Eeplace the colil.

circuit.

rz; CK

Run the truck up to
top speed. Check
the volitage at the

Battery
volts

Check the wiring on -
:ﬁgliifzo;ide of the positive side of -
: : the 1A coil to the Bepair the wiring.
control fuse.
Approx. | Battery
lte
2v ‘ Vvo. oK
Replace 1AD.
Repair the wiring from
the 1A contactor coil
to terminal 3 on 1AD.
Check the lA
contactor for
mechanical

binding or tip mot
making contact.

Figure 5.2.1, Sheet 12
TROUBLESHOOTING DIAGNOSTIC DIAGRAM

Ref. 9l.TMP-59 .
5=15
Rev. 00, 1/83




EV-10 SCR Control
. Maintenance and Troubleshooting
Diagnostic Diagram

[STIFF REVERSAL OF THE
TRUCK DURING PLUG BRAKING.

Check the plug
ad justment om
the control card. ok

Turn the control
potentiometer
CCW to goften
the plug.

No Change

C

Check 4 BREC: Open

Stop.

for an open
eircuit.

0K

o

Replace the
control card.

Figure 5.2.), Sheet 13

Replace.

TROUBLESHOOGTING DIAGNOSTIC DIAGRAM

Ref. 91.TMP.59
5=16
Rev. 00, 1/83
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EV-10 SCR Control
Maintenance and Troubleshooting
Diagnostic Liagram

(::jBLUHN POMER FUSE ’

Check the fuse
far the proper

GEK-83454

Wrong Replace the fuse
with one the

correct size.

Bad

rating.
oK
[
Check 3 REC
T for a short
circeit.
CK

Check for the proper
full-load running
currents. High
current may be
caused by a it
defective drive
motor, dragging
brakes or drive
train problems.

== Replace 3 REC.

[

Check 1 REC for
possible damage

| caused by a 3 REC
short.

Figure 5.2.1, Sheet 14
TROUBLESHOOTING DIAGNOSTIC DIAGRAM

Ref. 91.TMP.59

5=17

Rev. 00, 1/83




EV-10 SCR Control

Maintenance and Troubleshooting

SECTION 3

GEK-83454

DESCRIPTION OF OSCILLATOR CARD INPUTS AND OUTPUTS

INPUTS
Table 5.3.1

OSCILLATOR CARD INPUTS

COLOR. FUNCTION ‘

W/GRN Plugging input

GRY Thermal protector input

ORN Battery volts reference

RED Gate drive for 5 REC

BRN Gate loading for 5 REC

W/BIK Gate loading for 2 REC & capacitor volts

W/RED Gate drive for 2 REC

BLﬁ PMT/current limit sense imput

WHT Gate drive for 1 REC

V10 Gate loading for 1 REC

BIK (2) Negative card input - 1 wire from
negative on transformer and 1 wire
from thermal protector.

Rev. 00, 1/83

5-18




EV=10 SCR Control . GEK~83454
Maintenance and Troubleshooting

OUTPUTS
Table 5.3.2
OSCILLATOR CARD OUTPUIS

TERMINAL NUMBER FUNCTION '
19 . Battery positive input for 48 volt vehicle
18 | Battery positive input for 36 volt vehicle
17 Battery positive input for 24 volt vehicle
16 Reverse directiomal switch input
15 Forward directional switch input
14 - Signal for 1A driver
13 Signal for PMID or F/R driver
12 Accelerator potentiometer input

- 5-1%




Ev-10 SCR Control - - : GEK-83454
Maintenance and Troubleshootin,
Troubleshooting

SECTION 4
CHECKING COMPONENTS

This section provides step-by-step instructions for checking the components.
These instructions include meter readings from the Volt-Ohm-Meter, ~with the
desired reading indicated at the end of that particular step.

MAIN SCR CONTROL CARD (4A)
The troubleshooting diagnostics check all outside devices and eliminate them
as the source of the problem. If that does not resolve the problem, then the

card must be faulty.

INSTRUCTIONS FOR REMOVAL OF THE CONTROL CARD

. TO AVOID DAMAGE TO THE CARD, DO
‘NOT REMOVE THE SCR CONTROL .CARD
FROM ITS METAL TOP AND BOTTOM.

5-20
Rev. 00, 1/83




EV-10 SCR Control ~ GEK-83454
Maintenance and Troubleshooting
Troubleshooting

1. Remove all wires from the outside terminal board on the control card.
2. Remove all wires from the inside terminal board on the control card.

3. Remove the 2 screws attaching the control card bottom to the stand-up
bracket {near the capacitor).

OUTSIDE TERMINAL BOARD

\ : INSIDE TERMINAL BOARD
5 0SCILLATOR CARD i MOUNTING SCREWS
]
V e x/
o 1T
A ‘ '
1

\

Figure 5-4-1
SCR CONTROL CARD

Ref. gllTI'IPOZG
5-21
Rev. 00, 1/83




EV-10 SCR Control : GEK~83454
Maintenance and Troubleshooting
Troubleshooting

CAPACITOR 1C (4B)

'TO AVOID ELECTRICAL SHOCK OR A RUNAWAY
VEHICLE, DISCONNECT THE  BATTERY AND
DISCHARGE THE CAPACITOR BEFORE DOING ANY
TESTING.

USING A VOLT-OHM-METER (VOM) SET TO THE R X 10,000 SCALE:

1.

24

3.

4o

Remove the wires from one of the terminals of the capacitor.

Connect the leads from the VOM across the capacitor terminals. The
meter should swing to 0 ohms, then gradually swing to above 100,000
ohms « '

Reverse the leads of the VOM. The meter should swing to 0 ohms, then
gradually swing to above 100,000 ohms. ’

Check the resistance from one of the capacitor terminals to its case.
Meter reading: 50,000 ohms or mozre. -

Figu‘re S5ebe2
CAPACITOR CHECK

Ref. 91.TMP.27

5-22
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EV-10 SCR Control | GEK-83454
Maintenance and Troubleshooting
Iroubleshooting ‘

CONTACTORS F, R, 1A, and P (4C)

For 150 and 300 amp contactors, refer to GEH-4469 located in Sectiomn
7 of this chapter.

For 75 amp contactors, refer to GEH-3099A located in Sectiom 7 of
this chapter.

5-23
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LEV-10 SCR Control GEK-83454
Maintenance and Troubleshocoting
Troubleshooting

POTENTIOMETER IN ACCELERATOR (4D) |

1.

2e

3

4a

5.

6.

Disconnect the battery.
Remove the wire from terminal board point 12.

Connect a Volt-Ohm—Meter from the wire at terminal board point 12 to
the negative on the transformer with the scale set to R X 100.

Set the accelerator at creep speed.
Meter reading: 4800 to 6000 ohms.

Move the accelerator to top speed.
Meier reading: 200 ohms or less.

Move the negative VOM lead to the truck frame.
Meter reading: 1,000,000 ohms or more.

CREEP SPEED

TOP SFEED

|

> éésﬁsgg
E M ':'1] @h canTnOL
CRE cox M -

mE=ExE
o [c[e]lososssss

O 090906065688

Figure 5.4.3
ACCELERATOR POTENTIOMETER CHECK

Ref. 91.TMP.28

5-24.
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EV~10 SCR Control GEK-83454
Maintenance and Troubleshooting
Troubleshooting

DRIVER MODULE (4E)

8200 ohms 2 watts for 72 voltse.

Resistor =
= 4700 ohms 2 watts for 24/36/48 volts.

USING A VOﬁ"SET TO THE 50V DC SCALE:

(For 24/36/48V, use a VOM set to a 100V dc scale.)
1. Disconnect the leads.
2. Comnect the resistor, coil and switch to terminals 1 and 3 as shown.

3. Connect the battery negative to terminal 2 and the battery pésitive
to the junction of the switch and the resistor.

4, Connect the negative lead of the VOM to terminal 2 and the positive
lead of the VOM to terminal 3. Read the battery voltage on.the VOM.

5. Close the switch. The VOM meter reading should drop to 2V or less.

6. Move the resistor and the positive meter lead from terminal 3 to
terminal 4. '

7. Repeat the same test.

=) s
i

/

|~ RIS M ITEN

Figure 5.4.4
DRIVER MODULE CHECK

Ref. 91.TMP.29
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EV-10 SCR Control ‘ GER-83454
Maintenance and Troubleshooting
Troubleshooting

HOURMETER MODULE (4F)

USING A VUM SET TO THE R X 1 SCALE:

1. Disconnect the lead from terminal 4.

,

Ze Connect the positive lead of the VOM to terminal 3 and the negative
lead of the VOM to terminal 4.
Meter reading: less than 20 chms.

3. Move the positive lead to terminal 2.
Meter reading: less than 20 ohms.

4. Move the positive lead to terminal 1.
Meter reading: less than 20 ohms.

SWITCH THE VOM TO THE R X 10,000 SCALE:

Se Connect the negative lead of the VOM to terminal 3 and the positive

lead to terminal 4.
Meter reading: 50,000 ohms or more.

6. Move the negative lead to terminal 2.
Meter reading: 50,000 ohms or more.

7. Move the negative lead to terminal 1.
Meter reading: 50,000 ohms or more. .

it

e mwﬁ %

Figure 5.4.5 ' Figure 5.4.6
HOURMETER MODULE CHECK HOURMETER MCDULE CHECK

R_Ef . 91. TMP-BO
Ref. 91.TMP.31
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EV-10 S5CR Control : ' GER-83454
Maintenance and Troubleshooting
Troubleshooting

SCR (1 REC, 2 REC, 5 REC) (4G)

l WARNING I

TG AVOID ELECTRICAL SHOCK OR A RUNAWAY
VEHICLE, DISCONNECT THE BATTERY AND
DISCHARGE THE CAPACITOR BEFORE DOING ANY
TESTING.

BATE

ARCDE 1 I CATHODE

{IREC PRES-PAK)

{SREC)

Figure 5.4.7
SCR LOCATIONS

Ref. 91.TMP.32
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EV-10 SCR Comtrol | ' GEK-83454
Maintenance and Troubleshooting
Troubleshooting

1 REC

USING A 6V TEST LIGHT, AS SHOWN:

1. Disconnect the WHT wire from the card.

2e Connect the negative leaad of the test light to .terminal board point
VIO (cathode). '

3. Connect the positive lead of the test light to terminal board point
BLU (anode). If the light comes on, 1 REC has shorted. If the light
does not come on, continue testing.

O i o

O:

S
olm .2 ¥ 2

[

E— | %%@5@
[C1=— POS o |m T 4| 2
——— NEG‘A' 1”23@
w2 e
mMmmo
gl @ Al @
O

Figure 5.4.8
1 REC TEST LIGHT CHECK

Ref. 910‘1‘MP.33
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EV-=10 SCR Controi ) GEK—~83454
Maintenance ana Troubleshooting
Troubleshooting

1 REC (Continued)

4. Touch the WHT (gate) wire to terminal board point ELU. The light
should come on. If it does not, 1 REC is cpen.

o) i ©
°i
ols . ]
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2w %3 T %
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| TO= 2 e = o @
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e - o|

Figure S5a 4 - 9
1 REC TEST LIGHT CHECK
Ref. 91.TMP.34
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EV-10 SCR Comtrol '  GEK-83454
Maintenance and Troubleshooting
Troubleshooting

1 REC (Continued)

USING A VOM SET TO THE R X 1 SCALE:

1.

2.

3.

b

5-

Disconnect the BLU wire from terminal board point BLU.

Disconnect the WHT wire from terminal board point WHT.
Connect the negative lead of the VOM to the WHT wire (gate).

Connect the- positive lead of the VOM to terminal board point VIO
(cathode). Replace 1 REC if the reading is either zero or infinity.

Reverse the meter leads and check cgain. Replace 1 REC if the
reading is zero or infinity.

o i o
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Figure 35.4.10
1 REC VOM CHECK

Ref. . 91.TMP.35
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EV-1i0 SCR Control
Maintenance and Troubleshooting
Troubleshooting

1 REC (Continued)

SWITCH THE VOM TO THE R X 100 SCALE:

6.
7

Connect the negative lead of the VOM to the BLU wire (anode).

GEK-83454

Counect the positive lead of the VOM to terminal board point VIO

Replace 1 REC if the meter reads zero.

(cathode).
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Figure 5.4.11
1 REC VOM CHECK

Ref, 91.TMP.36

Rev. 00, 1/83
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EV-10 SCR Control GEK~-83454
Maintenance and Troubleshcoting
Troubleshooting

2 REC

US;NG A 6V TEST LIGHT, AS SHOWN:

L. Disconnect the W/RED wire from the card.

2.  Comnect the negative lead of the test light to terminal board'point
W/BLK (cathode).

3. Connect the positive lead of the test light to terminal board point
BLU (anode). If the light comes on, 1 REC has shorted. If the light
does not come on, continue testing.

o i o
Ok
H
) % mm sl @ i
2m £ Y @
2w °5 " g
N
2 mw;u© 5| @
IAIHIFU: H @
@ -ﬂ Q|| @
@ |2 || @
O O

Figure 5.4.1Z
2 REC TEST LIGHT CHECK
Ref. 91.TM:P¢37
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E¥=-10 SCR Control | GEK-83454
Maintenance and Troubleshooting
Troublesnooting

2 REC (Continued)

4. Touch the W/RED (gate) wire to terminal board point BLU. The light

should come on and stay on when the W/RED wire is removed; if not, 2
REC is open.
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Figure 5.4.13
2 REC TEST LIGHT CHECK

Ref. 91.T1'1P.38
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EV-10 SCR Control ' : GEK-83454
Maintenance and Troubleshooting :
Troubleshooting

2 REC (Continued)

USING A VOM SET TO THE R X 1 SCALE:

1.

2.

3.

4.

S

Disconnect the BLU wire from terminal board point BLU.
Disconnect the W/RED wire from termimal board point W/RED.
Connect the negative lead of the VOM to the W/RED wire (gate).

Connect the positive lead of the VOM to terminal board point W/BLK
(cathode). Replace 2 REC if the reading is either zero or infinity.

Reverse the meter leads and check again. Replace 1 REC 1if the
reading is zerc or infinity.
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Figure 5.4.14
2 REC VOM CHECK

Ref. 910THP.39
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© EV-10 SCR Control GEK-83454
Maintenance and Troubleshooting
Troubleshooting

2 REC (Continued)

SWITCH THE VoM To THE R X 100 SCALE:

©

6. Connect the negative lead of the VOM to the BLU wire (anode).

7. Connect the positive lead of the VOM to terminal board point Ww/BLK
(cathode). Replace 2 REC if the meter reads zero.
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Figure 5.4.15
2 REC VOM CHECK

Ref. gl-TMPoZI-O
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EV-10 SCR Control ‘ GEK-83454
Maintenance and Troubleshooting
Troubleshooting

5 REC

USING A 6V TEST LIGHT, AS SHOWN:

1. Disconnect the RED wire from the card.

2. Connect the negative lead of the test light to terminal board point
BRN (cathode). ' :

3. Connect the positive lead of the test'light to terminal board point
W/BLK (anode). If the light comes on, 1 REC has shorted. If the
light does not come on, continue testing.
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Figure 5;4.16
5 REC TEST LIGHT CHECK

Ref. 91.TMP.41
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EV-10 SCR Gontrol GEX-83454
Maintenance and Troubleshooting
Trouhleshooting

5 REC (Continued)

4. Touch the RED (gate) wire to terminal board point W/BLK. The light
should come on and stay on when the RED wire is removed; if not, 5
REC is open.
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Figure 5.4,17
5 REC TEST LIGHT CHECK

Ref. 91.TMP.42
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EV-10 SCR Control GER~-85454
Maintenance and Troubleshooting
Troubleshooting

5 REC (Continued)

USING A VOM SET TO THE R X 1 SCALE:

1. Disconnect the W/BLK wire from terminal board point W/BLk (anode).
2. Disconnect the BRN wire from terminal beoaru peint BERN.
3.  Conmnect the negative lead of the VOM to the BRW wire (cathoue).

4 Connect the positive lead of the VOM to terminal board point REL
(gate). Replace 5 REC if the readiny is either zero or infinity.

5. Reverse the meter leads and check agsine. Replace 5 REC if the
reading is zero or infinity.
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Figure 5.4.185
5 REC VOM CHEFK

Ref. gloTMP-ZI»B
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EV-10 SCR Control GEA=53454

Majutenance and Troubleshooting
Iroulleshooting

5 REC {Continned)

SWIICH THE VOM T0 THE R X 100 SCALE:

b« Connect the negative lead of the VOM to the W/BLK wire (auode).

7. Conmect the positive lead of the VOM to the BRN wire (cathode)-
Replace 5 REC if the meter reads zero.
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Figure 5.4.19
5 REC VOM CHECK

R.Efo 91-TMP -44
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EV-10 SCR Conmtrol GEK-83454
Maintenance and Troubleshooting
Troubleshooting

RECTIFIERS (3 AND 4 REC) (4H)

TO AVOID ELECTRICAL SHOCK OR A RUNAWAY
VEHICLE, WHEN CHECKING DIODES, DISCONNECT
THE BATTERY AND DISCHARGE THE CAPACITOR 1C.

ANDDE CATHODE

. N i:‘mbbi

I -+ [ | ©

AKQDE

Figure 5.4.20
DIODE DESCRIFPTION

Ref. 91.TMP.45
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EV-10 SCR Control ' GEK~83454
Maintenance and Troubleshooting
Troublesnooting

RECTIFIERS (3 AND 4 REC) (Continued)

USING A CONTINUITY TEST LIGHT:

1. Disconnect the cathode end from the panel wiring.
2. Comnect the negative lead of the test light to the anode.

3. Connect the positive lead of the test light to the cathode. If the
light comes on, the REC has shorted. If the light does not come on, .
continue testing.

+ POS RED ot —
| —={_1

Figure 504021
3 AND 4 REC TEST LIGHT CHECK

USING A CONTINUITY TEST LIGHT (Continued):

4. Connect the negative lead of the test light to the cathode.

5. Connect the positive lead of the test light to the anode. The light
should uormally come on. If it comes on, the test is concluded using
a continuity light. If it does not come om, the diode is open.

= HEQ BLACK

It
1l
/X

Figure 5.4.22
3 AND .4 REC TEST LIGHT CHECK

Ref. 91.TMP.46
Ref. 9L.TMP.47
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EV-10 SCR Control ‘ GER~83454
Maipntenance and Troubleshooting
Troubleshooting

RECTIFIERS (3 AND 4 REC) (Continued)

USING A VOLT-OHM-METER (VOM) SET TO THE R X 10,000 SCALE:

l. Disconnect the VOM.
2. Connect the positive lead of the VOM to the cathode.

3+  Connect the negative lead of the VOM to the anode.
Meter reading: 50,000 ohms or more.

‘Figure 5.4.23
3 AND 4 REC VOM CHECK

USING A VOLT~OHM-METER (VOM) SET TO THE R X 10,000 SCALE (Continued):

SWITCH THE VOM TO THE R X 1 SCALE:
4«  Connect the positive lead of the VOM to the anode.

5. Coﬁnect the negative lead of the VOM to the cathode.
Meter reading: 7 to 12 ohms. ‘

7 TO 12 OHWS OR LOWER

| ]
W,
-4 1

Figure 5-4024
3 AND 4 REC VOM CHECK

Ref. 91.TMP.48
Ref. 91.TMP-49
5=-42
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EV-10 SCR Coutrol
Maintenance and Troubleshooting
Troubleshooting

THERMAL PROTECTOR (TP) (4J)

USING A VOLL—=CuN-MuTsx (VOR) SET TO THE x w 10U SCALE:

1. Lisconnect the GRY wire from terminal board point GKY.

GEN=83454

2. Lormect the leaus of the VOB to the LAY wire and to terwinal woard
point BLK as shown iu Figure 5.4.25. The resistance suould be less

thay 20U ohns when at normel tewperatures.

LESS THAN 200 OHMS

Figure 5.4.25
THERMAL PROTECTOR CHECK

Ref. 91.TMP.50

5-43
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EV~10 SCR Control " GER~83454
Maintenance and Troubleshooting
Troubleshooting

TRANSFORMER (4K)

USING A VOM SET TO THE R X 1 SCALE:

1, Connect the leads of the VOM to the negative (transformer) and 1C.
Heter reading: less than 2 chms.
g
= 029 =
= n
S O,
- RX!
Q
©
@ .
B O
Figure 5.4.26
TRANSFORMER CHECK
2.

Connect the leads of the VOM to A2 (transformer) and terminal board
point BRN.

Heter reading: less than 2 ohms.

Figure 5.4.27
TRANSFORMER CHECK

Ref. 910TMP- 51
Ref. 9]1. TMP.52
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EV-10 SCR Comntrol ) GEK-~83454
Maintenance and Troubleshooting
Troubleshooting

VOLTAGE CHECK (4L)

USING A VOM SET TU THE DC VOLTAGE SCALE:

1. Set the VOM equal to or greater than the anticipted voltage.
2, Connect the black negative head of the VOM to the SCR negative.
3. Connect the red positive lead of thé VOM to the point described in
the Troubleshooting Diagnostic Diagram.
4, Read the voltage.
MILLIAMP CHECK (4M)

USING A vOM SET TO THE 10 MA. SCALE:

1.

2.

3.

4.

Comnect the black megative lead of the VOM to the. SCR negative.

Disconnect the wire from the point described in the Troubleshooting
Diagnostic Diagram.

Connect the red positive lead to the point indicated.

Read the milliamps.

5-45
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EV-10 SCR Conmtrol : ' GEK-83454
Maintenance and Troubleshooting
Troubleshooting

SECTION 5
REPLACEMENT OF COMPONENTS

NOTE
The use of a heat transfer grease

such as GE Versilube G-350-M or
its equivalent is recommended.

REPLACEMENT OF THE 1 REC MODULE

1. Remove the 1 REC gate wire (WHT) from the inside card terminal board.
Zea Remove the wires from the outside card terminal board;

3 Remove the two card mounting screws and rotate the card over the
capacitor and the transfiormer.

be Unplug the two thermal protector wires.

5. Disconnect the T2-strap from the top heat sink.

6. Remove the spring assembly by first removing its mounting bolts.
7 Clean both heat sinks with a clean rag and isopropyl alcohel.

8. Apply a light coat of heat transfer grease to both ends of the 1 REC
Press~Pak.

9. Install and torque the heat sink/spring assembly according to the
torquing instructions that follow. '

10. Reconnect the thermal protector, strap (TI2), card, and card wires.

5-46
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EV-10 SCR Control : GEK-83454
Maintenance and Troubleshooting
Troubleshcoting

TORQUING INSTRUCTIONS

MOUNTING PROCEDURE
1. Apply Silicon Grease (Dow No. 44) to both sides of the SCR.
2. Locate the SCR in place with the pin on the large heat sink.

3. With the anode down, place the upper heat sink on top with the clamp
in position. (See Figure 5.5.1.)

SPRING ASM

HEATSINK

SCR

Figure 5.5.1
MOUNTING PROCEDURE

4. Tighten the bolts evenly until they are finger tight. Then tighten
each bolt 1/4 turn using a 7/16 socket wrench on the bolt heads.

5. Place the force indicator gauge firmly agalnst the springs, as shown’
on the outline drawing, so that both ends and the middle are in solid
contact with the springs. The edges of the gauge will then indicate
the spring deflection or force. Correct mounting force is indicated
when the proper edges coincide.

Ref. 91.TMP.53
5~47
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EV-10 SCR Comntrol - GEK-83454
Maintenance and Troubleshooting
Troubleshooting

EDGES FLUSH

) Figure 5'5-2
CORRECT TORQUING FORCE

6. If the mounting force indicated is less than rated force, tighten the
bolts altermately 1/4 turn at a time until the points coincide. (See
Figure 5.5.3.)

7. If excessive force is indicated, loosen the bolts and start over.
Never try to adjust spring force by backing off the bolts. Spring
friction will produce false readings.

Figure 5.5.3 Figure 5.5,4‘
LESS THAN RATED FORCE : EXCESSIVE FORCE

Ref. 91.IMP.54
Ref. gloTMP-SS
Ref. 91.TMP.56

5-48
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EV-10 SCR Control : GEX-83454
Maintenance and Troubleshooting
Troubleshooting

CALIBRATE THE FORCE GAUGE

If you suspect the force gauge is out of calibration due to wear or damage,
check it on a flat surface, as indicated in Figure 5.5.5.

NOTE

. If the edges are not £lush within
+.010, calibrate the gauge by filing
the bottom contact points.

/ SEE NOTE BELOW

Pl

TRUE FLAT SURFACE

N0 |
777777777773

Figure 5.5.5
FORCE GAUGE
Ref- 91.T}ﬂ?.57
5-49
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EV-10 SCR Comntrol
Maintenance and Troubleshcoting
Troubleshooting

REPLACEMENT OF THE CAPACITOR

L. Remove the nuts from the capacitor connections and remove
2, Remove the two mounting screws and bracket.

3. Reverse this procedure to install a new capacitor.

REPLACEMENT OF THE TRANSFORMER/CHOKE

le Discomnnect all transformer leads.

GEK-83454

the wires.

2 Remove the two mounting screws and lift the transformer free.

3. Reverse this procedure to reassemble.

REPLACEMENT OF THE CONTROL CARD

1. The panels are factory-adjusted for a particular motor and truck and
should not need adjustment when used with this motor-and truck.

NOTE

If the panels are used to control motors or
trucks for which they were not factory-adjusted,
the settings may be out of optimum adjustment to
the extent that they do interact.

2, Clockwise (CW) rotation increases the function being adjusted.

3. Conmect the shunt, the millivoltmeter, and the voltmeter to measure

the battery current and motor voltage.

a. Connect the shunt and the millivoltmeter Dbetween battery
negative and 1 REC (or between the truck receptacle and the

battery plug).

be. Connect the voltmeter between battery positive and T2 on the SCR

panel.

4., Jack up the truck so that the drive wheels are free to rotate. If a
brake interlock is used, jumper it out so that power and the brakes

can be applied at the same time.

5~50
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EV-10 SCR Control _ GEK-B 3454
Maintenance and Troubleshooting
Troubleshooting

S ¥yuipment regquired:

a. 50 millivolt de shunt.

NOTE

The shunt rating must be greater than the current
to be measured. Best results are obtained when
the reading is between half and full scale on the
meter. If a shunt of too high a rating is used
(ieee, a 500 amp rating to read 100 amps), the
meter will be hard to read and the accuracy of
the reading will be poor. :

6. Check that the ohms in the accelerator potentiometer are less than
200 ohms in the top SCR range. ‘

7 Check the card settings:

a. Check the current limit by first moving the accelerator until
either the F or R contactor operates, Do not move the accelerator to
the point where 1A picks up. Apply the brakes until the wheels come
to a standstill (the wheels must not be turning) and read the current
to see if it falls below the maximum rating of 170 amps and within
the rating specified by the truck manufacturer.

l WARNING I

Do not stall the motor for more than 30 seconds
at a time. Allow time for the motor to cool
between stalls. To avoid persocnal injury or a
runaway vehicle, do not operate the motor at high
speeds or plug the motor with the wheels jacked
UDe

b. With the truck on the ground, plug the truck from top speed. If
the stopping distance is not as desired, adjust the plugging.
trimpot.

5-31
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EV-10 SCR Control GEK-83454
Maintenance and Troubleshooting
Iroubleshooting

8. Tuneup Procedure.

as

be

Cae

ds.

B

£.

Rev. 00, 1/83

Turn the plugging trimpot fully clockwise to prevent any
1nteraction when settlng the current limit trlmpot..

Turn the current 11m1t trimpot fully counterclockwise.
Check to be sure the plugging trimpot is turned fully clockwise.

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

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

Slowly turn the current limit trimpot in a clockwise uwirection
until the current reaches 170 amps, or as specified by the truck
manufacturer.

NOTE

Since these controls are used on a variety of
types and sizes of trucks for various
applications, it is common for the truck
manufacturer to set the current limit at some
value below this maximum. For this reason, it is
recommended that you obtain the actual current

limit setting for your particular truck from the
truck manufacturer.
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Maintenance and Troubleshooting
Troulleshooting

8

he

Rev. 00, 1/83

l WARNING I

Do not stall the motor for more than 30 seconds
at a time. Allow. time for .the motor to cool

between stalls. To avold personal injury or a
runaway vehicle, do not operate the motor at high
speeds or plug the motor with the wheels jackea

up.

To adjust the statie plugging, the truck should be in its normal
running condition and on the ground. Turn the plugging trimpot
fully counterclockwise. This will give the longest distance for

stopping.

Turn the trimpot clockwise to increase the stopping distance.
If the stopping distance is too short or too long, continue to
adjust the trimpot until the desired stopping distance is
obtained. ' ‘
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Maintenance and Troubleshooting
Troubleshooting

PLACEMENT OF THE COMPONENTS

WIRE WD COLOR SIZE FROM T WIRE DESCRIPTION

BRY /022 CARD ORY TP [EITHER} 1
BLK 822 CARD BLK TP {EITHER! TWISTED PAING
Y0 efd CARD VIO iREC HS-T2 258A8500 Plﬂl
WHT /022 CARD WHT JAEC BATE TWIETED PAIRS
BLU/YR2 CARD BLU HS-AZ ZEIANEDD PR
WHT/RED/ 222 CARD W/RED PAEC GATE TESABSIE Pl
WHT/BLE#Z2 CARD W/BLE ZAEC-C 2E8ANE0L | lmﬂm PAIRE
LI vTE CAMD BLK 1e-2 2EANS0G
WHT /DA NseZ2 CARD W/ORK 4REC-C 25848500 IS
ORN/Z2 CARD OAN TRAKE -PO5 ZESASEDE PR
BAK/ 22 CARD BAN SREC-C ZEBASSOD A7 1
RED/#2Z CARD RED SREC SATE 258300 *3 TWISTED PAIRS

] ' BLX o8 4 REC-& TRANE -Al ERATEAIMARK4S

CHONE 2 MEC-CT ie-]

5 BLX #i2 B NEC-A 1c-1 GRATESIFI2AXIS

4 BLK ajp 1c-z I REC-T2 ERATEAIPIOBKIS
WIRE TRANS-TA REC-L
STRAF TRANE-TZ 1 REC-T2

BR
RED Ef—
IC Q Tl

=
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o
m
o
= o
=
~
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[xd

W BLY
REC 4REC

T Pl
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f WARED W/GR
W/BLK IRE
WHT

Figure 5.5.6
PLACEMENT OF COMPONENTS

Ref. 91-TMP-58
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EV—10 SCR PANEL

HEAT SINK SREC HEAT SINK

. 44A717441-001  259A9209PYD  44A723546-001
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INSTRUCTIONS

GEH-4469

150- AND 300-AMPERE
ELECTRIC-VEHICLE CONTROL CONTACTORS

1C4482-CTR A700, ABOO SERIES

Bejfore any adjusiments, sevvicing, paris replace-
ment o any other act is performed reguiring physi-
cal contact with the electrical wovking components
ov wiring of ihis equipment, DISCONNECT THE
BATTERY, DISCHARGE CAPACITOR(S), AND
JACK WHEELS OFF FLOOR.

DESCRIPTION
GENERAL

These d-c contactors are designed for low-
voliage, intermitient-duty operation such as found
in battery truck service.

PURPOSE OF INSTRUCTIONS

The purpose of these instructions is to instruet
the user on proper care and maintenance to obtain
satisfactory service from these devices. The manu-
facturer of the electric vehicle has tested and ap-
plied these coniactors according to the require-
ments of his vehicle, No modifications or changes
should be made in the layout, physical arrangement
or electrical connections without his permission.

MOUNTING

These contactors are designed to mount on a
vertical surface or on a horizontal surface.

DISASSEMBLY AND ASSEMBLY

Two main categories of these contactors are
available. The single-pole normally open types,
and the single-pole double-throw types which have
one normally open and one normally closed contact
(Fig. 1). The assembly and disassembly of these
devices will be covered individually.

Single-pole, Double-throw Type
{One Normally Open and One Normally
Closed Contact]

DISASSEMBLY

(Refer to Fig. 2, page 2 for exploded view and
parts index).

Fig. 1. Righ! - Single-pole, single-throw type
{one normally open contact)
Lefl - Single-pole, double-throw tyvpe
(one normally open and one
normally closed contact)

1. Remove allelectrical connections and remove
the contactor fromthe vehicle for easier servicing.

2. Loosen the four long bolts in each corner,
remove the {op contact retainer, and the long bolts,

3. Removethe two top stationarynormally closed
contacts.

4, Remove the two contact spacers.
5. Remove the two bottom stationary contacts.

6. Remove armature and movable-contact

assembly.

7. Remove magnet frame and coil from base.

8. Loosen and remove the 10-32 nut from the
armature and movable-contact assembly using a
3/8-inch socket or nuf driver. Note the order in
which the parts are removed from the stud.

The informetion contained herein is intended fo assist fruck users ond dealers in the servicing of contrel furnished by the General Electric Company.
It does 1ot purporf fo cover olf details or variofions in equipment or provide for every possible contingency fo be me! in connection with instaliation,

oparation or maintenoncs.

Should further information be desired or should particular problems arise which are not covered sufficienily for the purchoser's purposes, the malter
should be refarred to the fruck monvfacturer through his pormal service channels, not directly to Genercl Electric Company.



GEH-4469, 150- and 300-Ampere Eleciric-vehicle Control Contactors

PARTS INDEX

. Long bolt with #8 lock washer

- Top contact retainer

. Top stationary contact

. Contact spacer

. Bottorn stationary contact

. Armature and movahble-contact assembly
10-32 nut

No. 10 lock washer

No. 10 flat washer
Movable-contact carrier

Shim

Movable contact

Spring cup (smaps into &f)

Contact spring

i . Bottom stationary-contact support
j - Armadture

k. Spiral return spring

[w A E L T S FL R )

pPm o un ol

7. Magnet frame
8. Coil
9. Base
10. Bus connector

Fig. 2. Assembly of single-pole, double-thvow type

2 L
PARTS INDEX .

1. Long bolt with #8 lock washer g ;

2. Contact spacer -1 .

3. Stationmary contacts g !

4. Armature and movable-contact assembly A 4a
a. 10-32 mut & %..-/—~4b
b. No. 10 lock wasgher . @ ;%'_"'_4(3
c. No. 10 flat washer 41 & = 4d
d. Contact spring retainer i = 4e
e. Contact spring @ 4q ‘%‘”— 4f
f. Movable contact LY oS a
g- Shim : ' RE2 | .
h. Movable-contact carrier 4k -%j , 2\,.\) g
i. Stationary-contact support @‘\% :
j. Armature ” fe\ %L N
k. Spiral return spring 5 < =

5. Magnet frame

6. Coil

7. Base

Fig. 3. Assembly of single-pole, single-thvow fype



ASSEMBLY

(Refer to Fig. 2, page 2 for exploded view and
parts index).

Before assembly, all parts should be cleaned,

inspectedforwear and replaced if required. Assem- .

bly is performed in reverse order from disassem-
bly with the following precautions required:

1. Force the small end of the spiral spring over
the small diameter on the armature assemhbly. See

Fig. 4, page 3.

2. Reassemble the armature parts 6a to 6k and
tighten the 10-32 nut to 14 to 18 inch-pounds torgue
(1.6 to 2.0 Newton meters).

3. Locate theprojections on the magnet frame in
the indentationson topof the coil with frame oriented
as in Fig, 2.

4, Add the armature and moveahle-contact
assembly.

5. Properly seat the stationary contacts in the
slots of the molded stationary contact support and
add the two contact spacers,

6. Add the two top stationary contacts and top
contact retainer, Insert bus connector before pro-
ceeding to Step 7. '

7. Tighten the four long bolts in 2 uniform man-
ner using a diagonal tightening sequence, Tighten
the bolts with 14 to 18 inch-pounds torgue (1.6 to
2.0 Newton meters).

DISASSEMBLY AND ASSEMBLY
Single-pole, Single-throw Type
(One Normally Open Contact)
DISASSEMBLY

{Refer to Tig. 3, page 2 for exploded view and
parts index).

1, Remove all electrical connections and remove
the contactor from the vehicle for easier servieing,

2. Loosen the four long bolts in each corner and
remove the two contact spacers. '

3. Remove the two stationary contacts.

4. Remove armature and movable-contact as-
sembly,

5. Remove magnet frame and eoil from the base,

6, Loosen and remove the 10-32 nut from the
armature and movable contact assembly using a
3/8-inch socket or nut driver. Note the order in
which the parts are removed from the stud. See

Fig, 3, page 2.

ASSEMBLY

(Refer to Fig. 3, page 2 for exploded view and
parts index).

Before assembly all parts should be cleaned and
inspected for wear and replaced if required. The
assembly is performed in the reverse order from
the disassembly with the following precautions re-

quired:

1. Force the small end of the spiral spring over
the gmall diameter on the armature assembly. See

Fig. 4, page 3.

2. Reassemble the armature parts 4a to 4k and
tighten the 10-32 nut to 14 to 18 inch-pounds forque
(1.6 to 2,0 Newton meters).

- 3. Loeate the projections on the magnet frame
in the indentations on top of the coil with frame
oriented as in Fig. 3.

4, Add the armature and moveable-contact as-
sembly,

5. Properly seat the staticnary contacts in the
slots of the molded stationary-contact support and
add the two contact spacers.

6. Tighten the four longbolis with 14 to 18 inch-
pounds torque (1.6 to 2.0 Newtor meters),

Fig. 4. Spival spring attached to small diameter
on cone head



150- and 300-Ampere Electric-vehicle Confrol Contactors, GEH-4469

AUXILIARY CONTACTS

Auxiliary contacts or electrical interlocks are
available for the contactors as shown mounted on
the contactor in Fig, 5, The auxiliary contact block
is operated by de-energizing the contactor. Fig-
ures 6 and 7, page 4, illustrate the operations.

To obtain proper operation of the contact block,
the gap between the auxiliary contact operator and
the button on the contaet block should be as shown
in Fig. 7. This gap can be obtained by loosening
the adjustment screws and moving the interlock
support, The slots in the support permit this ad-
justment. The screws should be retightened to
14 fo 18 inch-pounds torque (1.6 to 2,0 Newton
meters),

Fig. 5. Contactoy with an auxiliary contact

4 Tarminals

i Auxiliary
A/comac'r block

Auxiliary
contact
operator

AU a b

Fig. 6. Auxiliavy contact shown in the opevated position by the de-energized contactor

Auxifigry
contact biock

0.03"100,06" :

{07 tol.5mm) .
: Auxiliary

centact
operator

Adjustment
SCrews

Fig. 7. Auxiliavy coniact shown in the novmal position by the enervgized contactor



GEH-446%9, 150- and 300-Ampere Electric-vehicle Confrol Confactors

Maintenance And Inspection Of Parts

CONTACTS

Contacts must bereplaced beforethey have worn

through contact button to the base copper material.

SPIRAL RETURN SPRING

The free length should be between the limits
shown in thetable and should be replaced if it shows
signs of corrosion. )

Contactor Free Length A"
In inches (mm)
700, T1C 0.73 10 0,79 {18.5 10 20.1)
701, 711,
712, 801,1 0.67 to 0.73 (17.3 to0 16.5)
702, 802’5
811, 812 |
800, 810 0.80 to 1,00 {20.3 to 25.5)"

|

H, 1

A

4 c ,

CONTACT SPRING

The Iree length should be between the Iimits
shown in the table and should be replaced if it shows
signs of having been overheated or of corrosion.

Free Length "A"
In inches (mm)

Contactor

700, 701, 711, l 0.38 to 0. 40 (9. 6 to 10)
712, 8C1, 702,
g0z, 811, 812 )

800, 810

0.37 to 0.39 (9. 4 to 9. 9)

I 1

COILS

CAUTION; The coils have vollage sup-
pression cast inltegral wilh the coil. Ifa
test voltage is applied in the wyrong direc-
tion or if the coil is commected backwards,
permaneni damoge may resuli. Observe
the polarity mark on the coil dwing main-
tenance.

If the contactor fails to operate, measure the
voltage being applied to the coil terminals., The
coils on the contactor have beendesigned to actunate
the contactor on reduced hattery voltage and with
approximately three volts drop in the electronic
circuit so that all contactors should operate at or
below 65 percent of rated battery voltage. Replace
the coil if the contactor does not operate to the full
stroke on 65-percent voltage or if the coil shows
signs of being overheated.

RENEWAL PARTS

Only factory specified parts should be used.
These parts should be obtained from the truck man-
ufacturer through his normal service channels.







INSTRUCTIONS

- EV-1* SCR CONTROL

-~ ACCELERATOR SWITCH
IC4485ACC)

GEH-4470

Before any adjusiments, servicing, pavis veplace-
ment or any othev act is pevformed vequiving physi-
cal contact with the electrical wovking componenits
o wiving of this equipment, JACK WHEELS OFF
FLOOR, DISCONNECT THE BATTERY AND DIS-
CHARGE CAPACITOR(S).

DESCRIPTION

The IC4485ACC1 is a family of accelerator
master switches that may be either foot-operated
through a pedal and linkage system or hand-operated
by a suitable handle arrangement. This master
switch offers a wide variety of options so that it
may be customized io fit the user requirements.
The master switch contains a switchette which
closes at the beginning of travel to energize the
control circuit, a switchette at the end of travel to
bypass the control for maximum speed and torgue,
and a unigue unidirectional potentiometer to vary
the speed in between. The potentiometer is con-
trolled by mechanical linkage to turn in only one
direction so that it is independent of handle move-
ment, This feature simplifies the setting of the
potentiometer to provide consistent periormance in
both directions.

A single molded cam is used for the foot-operated
CW and CCW forms, Direction of rotafion can be
changed in the field by changing the position of the
start switchette and relocating the OFF-position
stop.

A different molded cam is used for the hand-
operated forms.

INSTALLATION

A conduit plate can be located on either side.
The four mounting holes are symmetrical relative
to the shaft; only three need be used.

When an external linkage is used, a separate
external return spring is reguired. Any external
linkage that can be operated forcibly should also
have an external mechanical stop.

* Trademark of General Electric Company

Fig. 1. IC4485ACCI master switch with cover

removed
TABLE 1
CURRENT RATING OF SWITCHETTES

Voltage Current- Amperes
Inductive Make and Break ‘ Carry

6 10.0 10

12 6.0 10

18 4,0 10

24 3.5 10

30 3.0 10

36 2.5 10

48 2.0 10

72 1.0 10

The ratings in Table 1 are for single circuits
(i.e., normally open contact only). Voltages above
72 require capacitor-type filters, in accordance
with faetory recommendations.

MAINTENANCE

Oil-less bearings are used on both ends of the
main operating shaft and thus eliminate the need
for any lubrication of the switch.

These instructions do nof purporf to cover alf detoils or variations in equipment nor fo provide for every possible conl;ngem:y to be met in conneclion with
installation, operation or maintenunce. Should further information be desired or should particular problems arise which are not covered sufficiently for the
purchaser’s purposes, the matter should be referred fo the General Elactric Company.



GEH-4470, EV-1* Accelerator Switch

SWITCHETTE ADJUSTMENT

SCREW
LOCKNUT
SUPPORT

. SWITCHETTE

=a

Fig. 2. Switchette adjustment, view from shaft end

Unlock locknut (see Fig. 2) and turn screw CW
to make the normally open switcheite close at less
travel. The start switch should close at 5 to 8 de-
grees and reset at a minimum of i-degree travel
from the OFF position. The 1A switch should close
at 26 to 29 degrees and reset at a2 minimum of 22
degrees travel fromthe OFF position. Total travel
is 30 degrees.

POTENTIOMETER ADJUSTMENT

FINE ADJUSTMENT
ﬁ POTENTIOMETER
SUPPORT

- POTENTIOMETER

FLEXIBLE
COUPLING

POTENTIOMETER
CLAMP

Fig. 3. Potentiometer and clamps

To remove the potentiometer, remove the wires
from the terminal board, loosen the clamps onthe
flexible coupling with duck-bill pliers, and mouve

'both clampsto the left (see Fig. 3). Remove the po-

tentiometer and its support by removing the two
"fine-adjustment" screws. Retain the potentiometer

support.

To replace, mount the new potentiometer on the
support, locaiing the tab in the hole of the support,
and secure with the lockwasher and nut. With an
ohmmeter on the potentiometer terminals (R x 100
scale), turn the shaft clockwiseuntil the point where
the resistance starts to reduce below the level (4800~
to 6000-ohm) portion ofthe eurve (see Fig. 4). This
corresponds to the START position. Rotate the po-
tentiometer shaft CCW 14 degrees to the OFF posi-
tion.

* Trademark of General Electric Company

2

The width of the potentiometer locating tab is
equivalent to 14 degrees. This may be used as a
guide when rotating the potentiometer shaft from the
START to the OFF position.

0FF¢ | START SWITCH CLOSE

1 4800 ~6000 OHMS
140 |A SWITCH CLOSE
OHMS 1-200 OHMS
4
0 i z 4
0° 218° 260°270°

Fig. 4. Polentiometler resistance curve—-— -

With the potentiometer clamp moved to the left
and the master switch in the OFF position, line up
the potentiometer shaft with the flexible coupling
and center the fine-adjustment slots with the fine-
adjustment tapped holes. Push the potentiometer
until the support is against the frame, Assemble,
but do not tighten, the fine~adjustment screws.
Releasethe coupling clamp with duck-hill pliers amd
slide the clamp into position.

Rotate the master switch shaft until the START
switchette operates (a slight click at about 7 de-
grees). Theohmmeter should be 4800to 6000 ohms.
Continue rotating the shaft until the 1A switchetie

-operates (a slight click at about 28 degrees). The

ohmmeter should be less than 200ochms and remain
above 1 ohm, whenthe shaft is rotated fully.

¥ the ohms are too low when the start switch
closes, loosen the fine-adjustment screws and ro-
tate the potentiometer support CCW.

I the ohms are too high when the 1A swiich
closes, loosen the fine-adjustment screws and ro-
tate the potentiometer support CW.

If the fine adjustment is not enough to bring the
resistance values within limits, return the master
switch to the OFT position, release the potentiome-
ter clamp with duck-bill pliers, and turn the poten-
tiometer shaft with needle-nose pliers a slight
amount. (Clockwise from shaftend of potentiometer
to reduce ohms.) Recheck resgistances at START
and 1A and use fine adjustment as described pre-
viously if necessary.

Check that coupling clamps are in position and
the fine-adjustment screws are tight.



)

EV-1* Accelerator Switch, GEH-4470

FIELD MODIFICATION OF
FOOT-OPERATED SWITCH

If the direction of rotation of a‘foot-operated

switch needs to be changed, the location of the
OFF-position stop and the locationof the switchette

2.)

must be changed,

(See Figs. 5 and 6 and the Table

| 1]

Fig. 5. OFF-positlion siop

TABLE 2

i

>

+1|POSITION 2

|

1

|

! -

[

[ (DO NOT USE)
| 11 POSITION 2+
: | POSITION (A
|

[

|

POSITION |

+ POSITION 2 USED ON HAND-OPERATED
SWITCHES

Fig. 6. Switchette position

OFE-POSITION STOP AND SWITCHETTE POSITION

Item Position

Item Designation cw CCwW
CW Start Switchette 1A Omit
CCW Start Switchette | Omit 1
1A Switchette 3 3
OFF-position Stop Y X

* Trademark of General Electric Company
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GENERAL ELECTRIC COMPANY, U.S.A.
INDUSTRIAL CONTROL DEPARTMENT

GENERAL @B ELECTRIC

U.5.A.




EVMRP-005
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| ERVAL(

ELECTRIC VEHICLE CONTROL

RENEWAL PART BREARDOWN

IC3645WB 2- Tfs»trwri

R - Fuia p
0o TRACTIEN

EVH0 AND EVH0 PLUS SCR CONTROLS

¥ TRADEMARK OF THE GEKERAL ELECTRIC COMPANY

PROPRIETARY INFORMATION OF THE GENERAL ELECTRIC COMPANY FURNISHED FOR CUSTOMER
USE OWLY. NO OTHER USES ARE RAUTHORIZED WITHOUT THE WRITTEN PERMISSION OF THE
GERERAL ELECTRIC COMPANRY.

GEHERAL ELECTRIC MAKES WO REPRESENTATION OR HﬂllNNTV; EXERESSED, IMPRLIED, OR

STATUTORY WITH REPECT TO.AND RSSUMES NO RESPONSIBILITY FOR THE RCCURACY,
SUFFICIENCY DR USEFULNESS OF THE INFORMATION CONTRINED HEREIN.
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GEF-4663

RENEWAL PARTS

EV-10* SCR CONTROL
IC3645WB2
24-48 VOLTS DC

CATALOG NUMBER STRUCTURE
IC3645WB2 A3
i S 3 AA

BASIC NUMBER
VOLTAGE RANGE
REVISION LEVEL

*Trademark of General Electric Co.

When ordering renewal parts, give quantity, catalog number, description of each item required, and complete nameplate reading.

GENERAL @D ELECTRIC

Data subject to change without notice.
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IC3645WB2/EV-10 SCR CONTROL
SIDE VIEW
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GEF-4663

IC3645WB2/EV-10 SCR CONTROL

PART LIST
REF. FORM FORM CATALOG
NO. A3AA A4AA NUMBER DESCRIPTION
1 1 1 171B3784G1 EV-10 Control Card
2 1 116C6937P1 Heat Sink (#1—#5 Rect.)
2 1 116C6937P2 Heat Sink (#1—#5 Rect.)
3 1 1 116C6938P1 Base
4 2 2 273A2523P3 Co-Therm Insulation
5 1 1 259A9204PYC #1 Rectifier
6 1 1 44A717441-001 Heat Sink Top, (#1 Rect.)
7 1 1 259A9444P1 Spring Asm., (#1 Rect.)
8 1 1 44A717475-GO1 Thermal Protector
9 1 1 259A9209PXM #2 Rectifier
10 1 1 259A9209PYD #5 Rectifier
11 1 219A4533P5 #4 Rectifier
11 1 259A9211PYBR #4 Rectifier
12 1 44A717477-G0O1 #3 Rectifier
12 1 259A9211PXBR #3 Rectifier
14 1 1 44B396056-G01 Transformer
15 1 1 195B6250P3 Bus A2 to Heat Sink
16 1 1 188A5137P1 Capacitor Bracket
17 1 1 219A4543P1 Capacitor
18 1 1 44A717485-G01 .~ {2 Choke
19 1 1 171B6513P1-~" Bracket, Control Card
A 1 1 WH7130R19G1 Wire Harness
A 1 1 118C8388P1 Torque Gauge for #1 Rect.
A—Not Shown
HARDWARE
FORM FORM CATALOG
REF. A3AA A4AA NUMBER DESCRIPTION
A 2 2 N57P16056B6 Screw/10-32, 3-1/2 in. Pan HD
2 2 N405P39B6 Lock Washer/for No. 10 Screw
2 2 N402P39B6 Flat Washer/for No. 10 Screw
B 4 4 L14P15014B33 BoltyM6x 1, 14mm, Hex HD
4 4 1L401P26B33 Lock Washer/for M6 Bolt
4 4 L400P8B33 Flat Washer/for M6 Bolt
C 2 2 N57P16048B6 Screw/10-32, 3 in. Pan HD
2 2 N405P39B6 Lock Washer/for No. 10 Screw
2 2 N402P39B6 - Flat Washer/for No. 10 Screw
D 2 2 N22P21010B6 Bolt/1/4-20, 5/8 in. Hex HD
2 2 N405P41B6 Lock Washer/for 1/4 in. Bolt
2 2 N402P11B6 Flat Washer/for 1/4 in. Bolt
E 4 4 N57P16014B6 Screw/10-32, 7/8 in. Pan HD
4 4 NSCSPEELE Loch Washeron o, 16 Sciew
4 4 N402P39B6 Flat Washer/for No. 10 Screw
F 1 1 N57P15006B6 Screw/8-32, 3/8 in. Pan HD
1 1 N238P15B6 Keps Unit/for No. 8 Screw
G 3 3 N57P13005B6 Screw/6-32, 5/16 in. Pan HD
3 3 N238P15B6 . Keps Unit/No. 6 Screw
H 1 1 N144P16006B6 Screw/10-32, 1/2 in. Pan HD
J 2 2 N144P15006B6 Screw/8-32, 3/8 in. Pan HD
2 2 N405P8B6 Lock Washer/for No. 8 Screw
K 4 4 N144P13004B6 Screw/6-32, 1/4 in. Pan HD
4 4 N405P37B6 Lock Washer/for No. 6 Screw
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4 SUPPLIED BY CUSTOMER
4 # TI-T2 WINDING OMITTED
ON 72v CONTROL.

A IRES. SUPPLIED AS A SEPARATE ITEM,

TYPICALLY ON CONTACTOR PAKEL.

GENERAL ELECTRIC COMPANY, INDUSTRIAL CONTROL DEPARTMENT
CHARLOTTESVILLE, VA. 22901
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