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ELECTRICAL SERVICE GUIDE
SMART 2000
CAUTION STATEMENT

As with all electrical equipment, caution is essential when doing electrical service. Remove all watches, rings
and jewelry before proceeding. Take care when doing power checks. Take time needed to place meter leads
correctly so as not to short to nearby terminals and/or electrical connections. Do not forget to disconnect power
at the battery when doing continuity checks or damage to your test meter may result. All Electrical service
should be done by a qualified technician experienced in DC voltage and DC testing equipment.

GENERAL STATEMENT

The following guide will present each electrical circuit separately, not including options, unless they are
in electrical series with the standard machine.

1. "Power Off" means key switch is turned off.
2. "Power Disconnect" means battery unplugged from the machine.
3. Allvoltages are taken with the battery plugged in and the key switch on unless noted otherwise.

4. All voltage readings are taken with the meter (-) lead connected to the battery (-) or the (-) side of the
condition meter unless otherwise specified.

5. All continuity readings are taken with the key switch off or the battery disconnected.
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5 HP. DRIVE MOTOR

5 HP. DRIVE MOTOR

Conditions necessary for circuit to work

1. Batteryvoltage 36VDC

2. Key switch on

3. CB-10& FU1 closed

4. Solenoid 1A closed

5. Seat switch closed

36V BATTERY BANK
+ -
<< |llke >>
FU1 1A
1, C, E, K120AMP. 5 B 4/ 26HPMOTOR D, 77A, 77F, 77G
———L——— 26 N\
2ND MOTOR SOLENOID
9 # 39 0 7H
) om
SEAT SWITCH
BATT.
)1 CB-10
27\
IGN 15A
Wﬁ 4A
CC
W‘;—O
KEY SW.
T135
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MAIN AND SIDE BROOM CIRCUIT

MAIN AND SIDE BROOM CIRCUIT

Conditions necessary for circuit to work

N AN

Battery voltage 36vVDC
Key switch on

CB-10 closed

Solenoid 4A closed

Seat switch closed
Broom limit switch closed
Solenoid (1A) closed
Hopper switch closed

— %% (1)
SEAT N
SWITCH
2ND MOTOR SOLENOID
BROOMS
LIMIT SW.
9A o 10
01 CB-10 CLOSED WHEN
2/ N\ BROOM IS DOWN
IeN 15A
ﬂ*}’_._o 4A
ACC,
F‘.
KEY SW.
FROM HOPPER SWITCH
( NO) HELD CLOSED
WITH HOPPER IS DOWN
T136

<<

1,C.EK 12OAMP A

O-o__| I_Lt@_ 5-6 HP MOTOR

36 V BATTERY BANK

D,77A,77F, 77G‘

o —

SIDE BRM. MTR.

"Peeiom)—>> G o

7H

10,
10A

77F

MAIN
BROOM
SOL.
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SCRUB DECK AND DRIVE CONTROL
BRUSHES AND SOLUTION OFF INNEUTRAL CIRCUIT
Conditions necessary for circuit to work

1 - Battery voltage >32.5Vdc

2 - Key switch on in IGN or ACC mode

3 - CB-6,CB-7, & CB-11 closed
Scrub deck lowers when contactor 15A is energized by:
1- Scrub deck Switch placed from the Up(raise) position to the middle(Normal Down) position.
OR
2- Scrub deck Switch placed from the Up(raise) position or the middle(Normal Down) position to the
lower(Heavy Down) position
AND
While 15A is Energized the deck will lower until the corresponding Normal Down or Heavy Down Prox
switch is made opening the circuit & de-energizing 15A
Scrub deck raises when contactor 14A is energized by:
1- Scrub deck Switch placed from the middle (Normal Down) or the lower (Heavy Down) position to the
Up (Raise) position
OR
2- When scrub deck switch in lower (Heavy Down) and the Overload Prox switch is activated by over
travel of the deck.

SCRUB DRIVE CONTROL

1 - Battery Voltage >32.5V

2 - Key Switch On in Ign or ACC position

3 - Scrub deck in Normal or Heavy Down position

4 - Contactor 8A energized
Scrub Deck Control Contactor 8A is energized with the above conditions met when:
-M12 is energized by either the forward or reverse foot pedal proximity switch being activated.
(this prevents operation in neutral)
AND
-TD2 is energized (Requires battery Voltage >32.5Vdc)
AND
-Relay SPD2 is de-energized (Squeeggee Interlocks prevents both Squeegge motor & Brush motors
from starting together to prevent low voltage fault of squeeggee due to excesive in rush)

AND
-M10 is De-energized (Scrub deck Interlock to verify Scrub deck Switch is NOT in the top (UP request)
position.
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SCRUB DECK AND

DRIVE CONTROL

36 V BATTERY BANK

L J =
« A1 >>
FU1 A
o -CEK 120DAMP- A I I" B 4.@ _ SECONDARY MTR. 5-6HP. D.77ATIRTIG o
cB-2 26
15 AMP. SCRUB DECK
Py F n/'\n 32A 32 ACTUATOR 7G7H o
14A
SQUEEGEE
MOTOR
®_-~ O/CB-\3O 31A 48 G
15A 12A
13A 47
EF fosdy G ML G\ ‘9
1' 50A
o o 30 77P
15A /'\
8A J hd L2
M - RT. 77K
o C '| .%/A\. CB-7 MTRS +
J .
£ismy B8 N + .= 3RD (46 inch) -
25 RAISE ~7
SQUEEGEE
switcH RAISE 25 51 b UP LIMIT SWITCH 7TM,77TN
P i 50 DWN. LIMIT SWITCH 77N
3c 4cB-9 )
0715 T
28 57
LOWER HIGH RECOVERY, e
AR <
28B 23 2K
| yg27A 27A @ H
- 278 27B M 23,5|ESP-sw 24 .7—60—05013 77Q77R,
SOL. LOW 6 )V( 7D.7E
28A o 2K
* 29 t@; HOUR METER 7B,7C
4A,9,9A4 CONDITION METER - ,7A, 78,
+ @ 7,7A,7B,7F
428 2ND MOTOR SOLENOID
[} 9 —ﬂ—o 39 @ 7H
o)
SEAT SWITCH | &’ |
SIDE BRM. MTR.
® ° 1AL« >> 77G6
9A 10 7 MAIN BRM. SOL.
C\O
BATT.
o1 CB-10
2 /70N 44 ~< m
Sl 9 15he - e ____T"Y_gopTION
BACK UP ALARM
w 15A € 36 7H
KEY SW. 3ACB-11 124 85 (110 il
\_/
7H
11
® 7H
77S. 77T
WATER
SOLENOIDS
SCRUBDECK 44
SWITCH
HEAVY OPTION
oA D 7H
o 29204 | o\ 8 8 Yof LOWVOLTAGELIGHT 76 70
b Y
298 30| Jo7 29C (N LOW VOLTAGE o 7H
r =+ \_/_ SHUTDOWN 7A
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CHIME & HOPPER ACT. CIRCUIT

CHIME & HOPPER ACTUATOR CIRCUIT
Conditions necessary for circuit to work
1. Batteryvoltage
2. Key switch on
3. CB-10,CB-12 & CB-13 closed
4. Hopper switch closed when hopper is open.
5. FU1Closed
6. Seat switch closed.
7. Solenoid (1A) closed
8. Hopper switch in up or down position.
36 V BATTERY BANK
+ -
<< >
<< Sl
FU1
1,CE,K 120 AMP 1|AFB
26 HOPPER SW.
NO HELD CLOSED  TO BROOM SWITCH
WHEN HOPPER 4’9A
IS CLOSED
51K ,1 WATT
21a %1 RESISTOR CHIME F
o= - ol ’
NC
3B, CB-13 . g —l_30 7H
¢-3C i SEAT SWITCH @ ?
Y 2ND MOTOR SOLENOID
5 21A
! cB-10 HOPPER SW.
a2y NC HELD OPEN
@ A WHEN HOPPER
AcC. IS CLOSED
_ge
KEY SW.
CB-12
7A
26 J15a0— 19
vUP 16 |_| RED
£ 7A @ HOPPER ACT.
; T 17 YEL
DOWN |—|
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VACUUM AND SQUEEGEE CIRCUIT

VACUUM AND SQUEEGEE CIRCUIT

Conditions necessary for vacuum & circuit to operate
1 - Battery voltage

2 - Key switch on
3-CB-3,CB-4, CB-9, CB-11 & FU2 closed

4 - Contactor 3A controls power to the Vacuum motors & is energized when the Squeeggee switch is placed
in the middle & lower positions

36 V BATTERY BANK
+ =
<< N
<< e >>
SQUEEGEE
SWITCH
/\zg,zsRAA'Sgs 25 RAISE
3C L8080  a 51 UP LIMIT SWITCH 7IM 77N
715 O~ SN *
27
LOWER 50 DWN. LIMIT SWITCH 77N
7H
L ]
To Squeegge controller 76
Fin 6 U2 oo 318 | o Curtis 1203A o °g
25 AMF. g+ SQUEEGEE CONTROLLER g
@ VAC MTR.
3A
H 77H
aln ®
@ VAC MTR.
SRR £4.)
7H-T
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SQUEEGEE CONTROL

Conditions necessary for Squeegee circuit to operate
1 - Battery voltage
2 - Key switch on
3-CB-3,CB-9, CB-11 & FU2 closed
4 - Power to the Curtis 1203A Pin 6 Keyswitch input

To Lower the Squeegee
1 - Place the Squeegee selector Switch in the lower position.
The Squeegee will raise when
1- The Squeegeed selector Switch is placed in the middle or top position
Or
2- With the Squeegee selector Switch in the lower position & the Squeegee down then pressing the foot
pedal in reverse will raise the squeegee.

The Curtis 1203A motor controller drives the Squeegee motor up & down.

. Pins 1-3 on the Curtis, Resistor Assembly C-1 & Relay SPD provide the STOP/RUN commands to the
controller
. With relay SPD de-energized it's contacts connect the 170 Ohm Resistor located between resistor

Assy C-1 Terminals T1 &T2 to Pin 1 & Pin 2 respectively. Any Resistance of 200 Ohms or less be
tween Pin 1 & Pin 2 Provides a STOP signal

. With Relay SPD Energized it's contacts connect the 4.7k Ohm & the 170 Ohm resistor located in se
ries between Resistor Assy C-1 Terminals T1 &T3 to Pinl & Pin 2 respectively. A resistance of 4.8k
Ohms or more between Pin 1 & Pin 2 Provides a full speed signal

. The three Resistors located in series between resistor Assy C-1 Terminals T1 &T4 places 5.1KOhms
between Pin 1 & Pin 3. This is required at all Times . Less than 5KOhms from Pinl to Pin3 at ANY
time is a Open circuit input & will cause the 1203A to fault & disable Squeegees operation

i Relay SPD is engergized whenever relay 12A or relay 13A (but not both) are energized & time
delay relay TD3 has had it's 3 second time out.

i Relay 12A & 12B are energized when the Squeeggee Selector switch is in the lower position.

i Relay 13A is energized when the Squeeggee Selector switch is in the up or middle positions &
anytime relay M9 is Energized

i Relay is Energized when the foot pedal is placed in reverse activating the reverse proximity
switch.

i TD3 provides a 3 second delay in energizing SPD on startup. This delay is required because

the Curtis controller has a high pedal startup disable feature & will NOT initialize if a Run signal
is present at startup.

i Normally closed contacts on Relay 12B complete the circuit between pins 4&5 on the Curtis controller
and provide the UP/DOWN directional signal to the controller.

i With 12 B de-energized it's N.O. contact creates a open circuit between pins 4 & pin 5 that provides a
UP directional signal

i With 12 B energized the N.O. contact closes creating a closed circuit between pins 4 & pins 5 and

provides a Down directional signal
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SQUEEGEE CONTROL

v

28 28D

4.7K OHM 7H

30

<> o

87 87A 30

|‘
j>|
Sr

13A

RESISTOR ASSY. C-1

86 85 7H
®

CURTIS 1303-303 CONTROLLER

8 PIN INPUT PORT

Continued on 71365 SHT 1 31B

T1 —
101
[ ] -
S>> @ | PIN 1 - SPEED POTENTIOMETER (+)
180 OHM
2 10087 | 30
Y e
4.7K OHM T3 - ® | PIN 2 - SPEED POTENTIOMETER INPUT
180 OHM $ 1028 l- %
T4 SPD 103
°« >> ® | PIN 3 - SPEED POTENTIOMETER (-)
104
L ]
e
12B } PIN 4 & 5 - ROTATION INPUT
57 OPEN = RAISE
105
L ]
28E ® |PIN 6 - KEYSWITCH
T139

{ o

® TERMINAL B+

® TERMINAL B-

47

® TERMINAL M1

48

® TERMINAL M2

10

American-Lincoln Technology
SMART 2000 Electrical Troubleshooting Guide



DUST FAN & SHAKER CIRCUIT

DUST FAN & SHAKER CIRCUIT

Conditions necessary for circuit to work

1. Batteryvoltage
2. Key switch on
3. CB-14 & CB-15 closed
4. Solenoid 7A closed
5. Seat switch closed
6. Dust fan or shaker switch in on position.
7. Relay M1& M11 closed
8. TD-1 closed for shaker motor circuit
36 V BATTERY BANK
+ -
<< ik >>
1
IGN..
CC.,
KEY SW. 3’3A
19A @ 7H °
19A
CB-14 19 7LH I
18,18B
[BA3B Sisay———18 o o opf DFL,JA?\, 20| 01 2
18A A 20 3. S[7]48A - SHAKER
18AL] 43 3 43B 85/ N6 H o
CB-15 o A\
TA
755 33 4
L &25AY JF 3 @ a— 77B ¢
FAN
35
35 30 |87 36 /M;R\ 77C
ar J SHAKER
M1 MOTOR
T140
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HORN, HOUR AND CONDITION METER CIRCUITS

HORN, HOUR AND CONDITION METER CIRCUITS
Conditions necessary for circuits to work:

Battery voltage.
Key switch on.

oukwnpE

Solenoid (1A) closed.

FU1, CB-5,10 & 11 closed.
Horn button depressed. (for horn only)
Seat switch closed, machine in Fwd. Or Rev. for hour meter to work.

36 V BATTERY BANK
+ -
<< it >>
Ful 1A 5-6 HP MOTOR
1.C.E.K 120 AMP -
,.C.E, A B N D,77A,7TF,77G
e - - o5 s °
CB 5 I 31 HORN 7P
o 15Ao—3-0—(€0 o *®
HORN HOUR METER
SWITCH 29 +: ‘ o 7B,7C
4A,9,9A +.— 7,7A,7B,7FI
CONDITION METER
‘9 9 G_I_- 39 @ 7H
SEAT h-d
SWITCH
2ND MOTOR SOLENOID
L CB 10 REV
2/~ \ LIMIT
15A 04A
7 \tia 424
3 C1Bsq1 42H
KEY Sw. 3A
1A,
FWD 115
LIMIT
29,29A
T141
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LOW BATTERY SHUT DOWN CIRCUIT

LOW BATTERY SHUT DOWN CIRCUIT

Conditions necessary for circuit to work

1. Battery voltage at 31.5VDC for 2-3 seconds.
2. Key switch on
3. CB-11closed
4. Solenoid 8A opens with battery voltage at 31.5(CCV) for 2 to 3 seconds.
5. Water shut off solenoids open
6. Items 4 and 5 can be re -set by turning key off and then back on.
7. TD-2is closed in forward or reverse.
8. M12 isclosed in forward or reverse.
36 V BATTERY BANK
+ —
<< Aflfl—>>
o Lisny OB L -\t LT 774
8A J - BRUSH MTR
e S {ioay-CBT M MIRS.  +7=<\- R 77K
RN oEe N -k _SRD(OPTIONAL) .. .
S RAISE RAISE OPTION
IGN CB-11 o
2o - LIMIT
Xccgd QW%E?W' 42
KEY SW. 42A,
41/428
FWD. 11A) 42 @ 7H
LimT 11B E 86 I
SwW, .
37 WATER 778,77T
29,29A SLOENOIDS
7H
e 29,29A | LOW VOLTAGE LIGHT7Ca7DI
LOW VOLTAGE
1o SHUTDOWN
628 |1 20C 7H
30! 187 + NG
T142
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