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INTRODUCTION

The Simplified Troubleshooting manual is designed to help
Elec-Trak tractor service personnel locate faults in control
gircuitry. For details on serviging, troubleshooting, multitester
we and parts information, refer to the Elec-Trak Product
Service Manual.

The main function of the Simplified Troubleshooting
manual is to illustrate where voltage drops ocour in each of the
speeds of the speed control. Positive voltage is shown by red
wiring and negative voltage by green wiring. Components
colored yellow are activated. A voltage reading will be indicated
on the voltmeter if the red meter probe is placed on a red
werminal or an uninsulated part of the red wiring. The black
probe is placed on & green terminal or an uninsulated part of the
green wiring. The multitester dial setting must be on B0-volts
d-c. Tractors that have been operating and suddenly fail usually
are wired correctly; howewver, all wire terminations should be
rechecked for tightness. If the wiring to the components is
correct, then troubleshooting simply consists of locating a
defective component.

A voltage reading in a closad d-¢ circuit will appear across
any coil or resistor. Examples of coils in the Elec-Trak circuitry
are relay coils, contactor coils, drive motor field and armature
coils. Examples of resistors in the Elec-Trak circuitry are field
weakeners on Card # 3 and current limiters R1, R2, and R3.

When a switch, contact, circuit breaker, or fuse is open, a
voltage drop exists across the terminals of that component and
the multitester will register a reading. When a switch, contact,
fuse, or circuit breaker is closed, no voltage potential exists
across the terminals of the component and the multitester will
not register a reading

By referring to the Simplified Troubleshooting manual,
one can easily determine the components which actuate each
Elec-Trak speed or direction om each model tractor. By
remembering how individual components work, a service man
can easily find a defective component and replace it.

The following set of pictures illustrates component
troubleshooting with a multitester on an E12 and should be
used a5 a guide for troubleshooting all similiar components on
all madel Elec-Trak tractors.



COMPONENTS TESTING

RELAY AND CONTACTOR SWITCHES, CIRCUIT BEREAKERS AND
TROUBLESHOOTIMNG FUSE TROUBLESHOOTING

s
1. Multitester reads 36-volts at small studs 3. Multitester reads Q-wvolts at large studs 5. Multitester reads Owvolts across key
{coils) of 1F contactor when speed [contects) of 1F contactor when speed switch terminals when key switch is
control is pushed forward. contral  is  pushed forward. O-wvolts closed and tractor is in normal operating
indicates contacts of 1F contactor are candition,

closed. 36-volts in the same position
indicates contacts open.
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2. Multitester reads O-volts at small studs 4. Multitester reads 36volts on froms
[coil) of 2R contactor when speed con- terminals of the relay coil & o -
trol is pushed forward. 2R coil energizes relay is energized

only in reverse.




Multitester reacds Qwolts across fuse
holder when fuse is good and in the
hiolder,

Multitester reads 36-wvolts across fuse
holder when fuse is not in holder or bad,

g, Multitester reads O-wvolts across power
disconnect terminals when power dis-
connect is engaged.

10. Multitester reads 36-volts across power
disconnect terminals when power dis-
connect is out.

Multitester reads 36-volts across wires 18
and 41 to the reverse switch terminals
when speed control s in a forward
position [switch is open).

Multitester reads Q-volts across wires 16
and 41 to the reverse switch terminals
when speed control is in the reverse
position (switch is closed).



13. Multitester reads 36-volts across the 14 15.

switch terminals when speed contral 15 1n
neutral or the first speed (switch is
open).

14. Multitester reads Owolts across the 1A
switch terminals when speed control is in
the second speed or third speed (switch
is closed).

DRIVE MOTOR TROUBLESHOOQOTING

Multitester reads Owolts across CB2
circuit breaker terminals [(breaker is
closed] when tractor 5 operating.
Multitester would read 36-volts across
CB2 circuit breaker terminals if it
needed to be reset (breaker is open).
Open only while recharging or wusing
accessory receptacle,
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16. MNultitester reads 2B-volts across motor
armature terminals in first speed.

17. Multitester reads 32wvolts across motor
armature terminals in second speed.

18. Multitester reads 36-volts across motor
armature terminals in third speed.



- speeds on wires 62 and 22 on Plug 3
connecting the motor field.

20. Multitester set on RX10 wires dis 22,

flection on multitester across motor
armature terminal is normal.

l connacted from motar. Full-scale de-

19, Multitester reads 36-valts in first three 21,

Multitester set on RX10 wires dis-
connected from motor. Approximately
16 ohms reading on multitester from
wire B2 to wire 22 on plug 3 connecting

the motor field is normal.,

Multitester set on BRX10 wires dis-
connected from motor. One probe
placed on motor armature stud, the
other probe placed on scratched por-
tion of the motor case. Approximately
w ghms reading on the multitester 1s
normal. More than 1/2-scale deflection
indicates the motor armature shorted
1o the case. (Picture shows short.)

5

23,

Multitester set on RX10 wires dis-
connected from motor. One probe
placed on wires 62 or 22, connecting
the motor field; the other probe placed
on a scratched portion of the motor
case, Approximately = ohms reading
on the multitester is normal. More than
1/2-scale deflection indicates the motor
field is shorted to the motor case,
(Ficture shows short.)

Multitester sat son RX10 wires dis-
connected  from motor. One probe
placed on wires 62 or 22 connecting
the motor field. The other probe placed
on the motor armature stud. Approxi
mately =0 ohms reading on the multi-
tester 15 normal. More than 1/2-scale
deflection indicates the motor armature
is shorted to the motor field. (Picture
shows shart.)
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E12, E15, E20
Timer Motor Turned On, Charger Cord Plugged In. Orange Line
is A-C,
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(1) Transformer may have two H1 and twe H3 wires, in which case commoning bars are not used.

(2) Wire #45 to wire #30 and wire #44 to wire #30 read 40 to 44 volts a-c when line plug is inserted into 110-120 volts
a-c receptacle.




STUD COMMECTION
I CHARGER BASE
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E12, E20

Return-To-Meutral Function in PTO Circuit, PTO Switch OFF.
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E12, E20
Return-To-Neutral Function in PTQ Circuit, PTO Switch ON.

. HEAT SINK
CONNECTION  RECEPTACLE
30 { ;;] 2-02
J'] S0-3 P2
z SEE NOTE | &
, e NOIE
H ME=1 S
b= o Toa rug Pl
N | —
i ___ﬁpnkﬁ‘;iss 200 - o W cigds
: '“’IE?:?H :nms AM- | <€ oo T
| CONMECT
| | 15=01| -8
|
[ FUl 2-03 s
| J| &
R FUEL LEVEL IRTH
i A )oace w-1 |
+ | 2e-
8z IF
=11 PI-E
PTO ;
e pTO |
5W
—-_-f:' P3-12 3|FTO 22.00 low ~OFF
Y P e PTO 27
B RECEPTACLE
Fhmx e C Pl-i¥
LIGHT . 26-00
SWITCH 4 2
IRTH
21- 7['
34
5 |
|
23-01
F& 23-00
e Ny Po-2
MEAD LIGHTS P’;” 22-01 = p3-9
b ,*\Pa--t W
22-02 22-01 al 3 2
4-00 ] &W .
. -< o s
FUs

NOTES: SHUNT M5-1 13 & 20" LENGTH OF 6 AWG CABLE



E12, E15, E20
Lift Switch is in UP Position.
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E12, E15, E20

Lift Switch is in DOWN Position.
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STUD COMNECTION
IN CHARGER BASE

30

™~ HEAT SiNK ACCESSORY
CONMECTION RECERTACLE
1 J|]= 208
2 SEE MOTE | 30-E

E12, E15, E20
Lights Turned ON, Lights are 12-volt D-C.
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Speed Control in NEUTRAL, Key ON, Brake Disengaged, Seat
Switch On, Power Disconnect Engaged.
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Specd Control in 15t Speed, Forward.
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Spead Control in 2nd Speed, Forward.
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Speed Control in 3rd Speed, Forward. Centrifugal Switch

Closed.
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SLE WOTE 2
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Control All The Way Forward, Motor Armature Under
Heavy Load, Centrifugal Switch Open.
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Spead Control in NEUTRAL, Key ON, Brake Disengaged, Seat
Switch On, Power Disconnect Engaged.
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Speed Control in 15t Speed, Reverse.
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Speed Control in 2nd Speed, Reverse.
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Speed Control in NEUTRAL, Key ON, Brake Disengaged,
Power Disconnect In, Seat Switch Closed.

€| [JUNFER]

B w3

LL
L1

=
8

o e e il

BE
(
" i
vaR Y | urrh
Fwswi | Foswe ] rwsws | raswa i I
my
i f_ [L]
i3 : L)
P WP HOUSING
GOMTROL PAWELS
SPELD COMTROL -
- o 2e -2 FIELD WESRENING REVERSE  CaAD ®
m 4 RILAY [Fa] RLULAY (MEV1 MDY
"S- 4
IPLLD POSITON Kz 5] Sieut R e "
EDAwERE  SwaltH LI |T. IE,‘E' < 13
| L S TamT 13 i %
2 (1] - i BrFASSED FUSES =
3 24, Pm'|oeel 2 prPRSSED G s Sen ¥
& Fa R4 o FIELE Czasis # 2. e rI-': i
e RS FIELD 2427 2 38 23 28 e LI =iaF o
& A& B FELE [BACH WIEW OF AELATS)
e rad AT i Pl
) ey 3
RINERSE AV Swilt  Rfv FIELD POLARSTY AECEEIONT F LINE DEEC -~ 7 PTO GUTLET
e i coklon
L]
] i  WrPAsSED
L 1 A2 BYPRESED FTO QUTLET—{m, B0 OUTLET
O g
TR W .F] [] rwER
-1 UL WETER ]-% # BATTERY WEG

21



v A0 Pi-ig

Spesd Control in 15t Speed, Forward.
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Speed Control in 2Znd Speed, Forward.,
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Speed Control in 3rd Speed, Forward.
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Speed Control in 4th Speed, Forward.
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Speed Control in Gth Speed, Forward.,
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speed Control in 6th Speed, Forward.
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Spead Control in 7th Speed, Forward.
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Speed Control in NEUTRAL, Key ON, Brake Disengaged,
Powear Disconnect In, Seat Switch Closed.
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Speed Control in 1st Speed, Reverse,
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Speed Control in 2Znd Speed, Reversa.
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Speed Control in 3rd Speed, Reverse,
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Key Switch ON, Power Disconnect In, Speed Control In
NMEUTRAL, Brake Disengaged, Seat Switch ON, Forward and
Reversa Switch On In FORWARD.
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Spead Control in 15t Speed, Forward.,
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Speed Control in 2nd Speed, Forward.
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Speed Contrel in 3rd Speed, Forward.

R L
L s e
CBE
{ o
L
[ 1]
- IE
B0y,
= 81 -
— BA
= “
LRE]
| WOTES:
| | SHUNT WS- i3 & 20°
LENGTH OF § AWG WIRE
J‘! 2. WARIE wWhR=11i £
2FETH HOUNTED oM C& 3
L I
FOSITION ORLY
a4
SPEED COMTRACL s _ oo
IFEED FOSTTM0N IZETHE  (IRTM] m WEAKEHI G m‘ 3 \'
RELAY PRI RELEY [P} WELY ¥ samn
FoAmARD L w MOY
CFW L/ BEy S Tin M CONTIROL Pamiy m FORARD POSITiON) ; B
Fwp  gmiTew Efin® 8 =
i ETART IF &kaD FF CONTALTE CLOEE
2 IA(CLOSES) I CONIACTS CLOSE. B BPAsSED w b
3 FAICUOSES)  PALOWTACTS CLOSL. AZ BYRASILD - ¥
4 JA[CLOSESN A COWTACTS CLOSE. A3 BYPASSED T R B R M R 5
k] Faen (ENg) R iy FIELD CiRDT P
L Fw-2 [OPEWS] RS 14 FIELD CIRCLIT ) =
¥ Fu-3 (PEW3) Pk e FIfLD CieDun T - =
= =S & RX | S il
B Fed (BPEwY] BT s RIELD Clicet TR IR l_f:l @
! lppl w20
LT e i e B W et ] 7 el
(FWD/REE SWITCH M COMTHOL PANLL ™ RIVIREL POSITICN, LBACE wiEw OF RELATS |
FERR IWITCH CLOME
BLw  gmiTew ELSRT T 1a ] E
i STAAT I AND 2R CONTACES CLOSE m =& ) (33"“" ;
z I& [CLOSES) I DOWTAETS CLOSE, R BvPe3ZED
3 BAICLAMESE 24 CONTACTS CLOLE P ETPALAFR [
L 3A {CLDELE A CONTALTE CLOSL. R) BTPARSLD




Spead Control in 4th Speed, Forward.
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Tractor Operating in Cruise Control, Cruise Control Button In.
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Tractor Operating in Cruise Control, Cruise Control Button Qut.
Foot Off Foot Pedal.
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Speed Control in S5th Speed, Forward.
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Speed Control in Gth Speed, Forward.
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Spead Control in 7th Speed, Forward.
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Speed Control in 8th Speed, Forward.
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Key Switch OM, Power Disconnect In, § Control In
NEUTRAL, Brake Disen ., Seat Switch ON, Forward and
Reverse Switch On In REVERSE.
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Speed Control in 1st Speed, Reverse.
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Speed Control in 2nd Speed, Reverse.
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Speed Control in 3rd Speed, Reversa,
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Speed Control in 4th Speed, Reverse.
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EEM/ET10M
Key ON, Motor Running, Clutch Off, PTO Switch in RUN.
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* FUL FUSIBLE LINK LOCATED OM STUD ON UPPER COMTROL PANEL
i OASHED WIRES INDICATE E-10M WIRING VM-1 & 50-2 ON E-10OM ONLY
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