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T s 4 BOM CONF | GURAT ION GUIDE: 71969
WARNING: GOLD TERMINALS L
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THERMAL SENSOR CONNECT | ON
1 - PIN 1 WHITE (-)
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7.09
TRACTION CONTROLLER P/N 53318 5.87
6.44
TECHNICAL DATA 6.21
1. APPLICATION: CONSUMER ZT RIDERS AND WALK BEHINDS
2. MOUNTING REQUIREMENTS 5-89 B
a. THE CONNECTOR SIDE OF THE TRACTION CONTROLLER MUST BE PROTECTED FROM BEING SPRAYED WITH DIRECT X .20 22 4.47
WATER PRESSURE. SMARTEC TRACTION CONTROLLER COVER P/N 52953 IS AVAILABLE TO HELP PROTECT THE 29 o] o
CONTROLLER. 4\\;\\;1\ ] ’1 .
b. IT IS RECOMMENDED THAT THE TRACTION CONTROLLER BE MOUNTED IN A VERTICAL OR STANDING POSITION WITH o3 NO
THE A AND B CONNECTORS AT THE BOTTOM. OR HORIZONTALLY WITH THE HEAT SINK FACING UP AND ALL : 1]
CONNECTORS FACING EARTH.
c. THE MINIMUM HEAT SINK DESIGN IS TO USE AN UNPAINTED ALUMINUM PLATE THAT IS APPROXIMATELY ¢
(5.77 X 7.9% X 0.5"). APPLYING THERMAL GREASE OR A THERMAL TRANSFER PAD BETWEEN THE TRACTION f
CONTROLLER MOUNTING PLATE AND THE HEAT SINK IS REQUIRED TO FACILITATE ACCEPTABLE HEAT TRANSFER 2.91 9F OF
RATES. 3.88 L
d. THE MINIMUM HEAT SINK SPECIFIED IS FOR A MACHINE WEIGHT OF APPROXIMATELY 6601bs (300kg) RUNNING A
DRIVE CYCLE OF MOWING, LEVEL 66.67%, TURNING 6.67%, TRANSPORTING 8.33%, 10° CLIMB 5%, 17° CLIMB 1.11%, 4.78
TOWING SWEEPER 5.56% AND TOWING A CART 6.67% ON A 100°F AMBIENT TEMPERATURE DAY. THE GOAL IS TO 5.30

ACHIEVE TEMPERATURE STABILIZATION WITHOUT EXCEEDING 78°C (172.4°F) INTERNAL TEMPERATURE OF THE 5.51
TRACT ION CONTROLLER.
3. SPECIFICATIONS:
a. CONTROLS A SINGLE SMARTEC ELECTRIC ZT TRANSAXLE; TWO CONTROLLERS REQUIRED PER VEHICLE.

L ®
O
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SMPRTELC

b. INTERNAL HOUR METER CAN BE DISPLAYED ON THE SMARTEC VEHICLE DISPLAY P/N 53143

c. WEIGHT: 3.2LBS EACH

d. VOLTAGE: 48VDC

e. OPERATING/SWITCHING FREQUENCY: 8kHz 3) ) E
f. AMBIENT TEMPERATURE RANGE: -20°F to 110°F

g. MAXIMUM CONTROLLER TEMPERATURE: 212°F 5X M6 X 1.0

h. THROTTLE CUSTOMER TO SUPPLY

M6 X 1.0 NUTS
AND LOCKING WASHERS
TORQUE TO 35-55 IN-LBS (3.95-6.21 N-m)

i. THROTTLE OPTIONS

OPTION 1 OPTION 2 OPTION 3 OPTION 4 OPTION 5 5% THE USE OF A WIRE HARNESS
TERMINATION COVER IS

Ro = TE/N/R SW RS = TE/N/R SW R~ TF/N/R SW RECOMMENDED ON THESE
] ot ] o o~ ABE ~NABE Fbjfff““’ ELECTRICAL TERMINATIONS — —
s < N — L
5v F 5v 5v F 5v Sy Sy 5v
2.5v — N PR 2 5y Y F R F R
ov ov —t N ov v —L N 0N oy N N 5X 1. } 2.28 .
\ 1 il
ii. POTENTIOMETER J
1. SMARTEC OFFERS A COMPLETE SOLUTION FOR OPTION 3 (SMARTEC P/N 53419). 4X .24 [
2. THE THROTTLE UNIT CAN CONSIST OF A POTENTIOMETER OR A HALL EFFECT DEVICE. THE
SENSOR SHOULD BE A 3-WIRE CONFIGURATION. POTENTIOMETER VALUE SHOULD BE IN THE
0.5 - 10 kQ RANGE; GENERALLY, THE LOAD SHOULD BE IN THE 1.5mA TO 30mA RANGE. it
FAULTS CAN OCCUR IF IT IS OUTSIDE THIS RANGE.
3. THE PROCEDURE FOR CALIBRATING THE CONTROLLER WITH THE MINIMUM AND MAX |MUM .39
USEFUL THROTTLE RANGE IS CARRIED OUT USING THE HYDRO-GEAR CALIBRATION TOOL P/N aW r47_24
53096. THIS PROCEDURE WILL BE REQUIRED ON EVERY VEHICLE MANUFACTURED, PRIOR TO - B
INITIAL OPERATION.
iii. MICROSWITCHES
1. THE THROTTLE MICROSWITCHES MUST HAVE A CONTACT RESISTANCE LOWER THAN O.10 AND .06 *1 r47_39 .08 1
A LEAKAGE CURRENT LOWER THAN 100UA. : :
2. WITH FULL LOAD CONNECTED, THE VOLTAGE BETWEEN THE SWITCH CONTACTS MUST BE LOWER 2.83 e g/h
THAN 0.1V.
3. THE MICROSWITCHES SEND A VOLTAGE SIGNAL TO THE TRACTION CONTROLLER WHEN A DRIVE I
REQUEST IS MADE.
4. VEHICLE PERFORMANCE PARAMETERS —t CAVITY PLUG ]P/N 53159
a. A TRACTION CONTROLLER VEHICLE MODEL NUMBER WILL BE ASSIGNED TO EACH UNIQUE SET OF K
VEHICLE PERFORMANCE PARAMETERS.
i TRACTION CONTROLLER VEHICLE MODEL NUMBERS WILL BE ASSIGNED BY SMARTEC AS REQUIRED. WIRE SEAL })//}q 53135
THE MODEL NUMBERS WILL BE A 5 DIGIT NUMBER CONSISTING OF A SEQUENCE OF DIGITS RANGING
FROM 1 TO 4, r
ii. THIS MODEL NUMBER WILL BE REQUIRED TO BE ENTERED INTO EACH VEHICLE'S TRACTION mﬁgﬁ\ug%EsgéDGgEgM\NALS
CONTROLLER, UPON INITIAL POWER UP, USING THE SMARTEC CALIBRATION TOOL P/N 53096. TERM INALS AND TTN TO TIN.
5. WIRE HARNESS REQUIREMENTS PLEASE VERIFY THIS IN ALL 1
a. IT IS NECESSARY TO USE A MAIN CONTACTOR IN-LINE TO BOTH CONTROLLER'S HARNESSES.
+48 VOLT POWER INPUTS TO PROTECT THE CONTROLLERS AGAINST REVERSE BATTERY POLARITY AND FOR
SAFETY REASONS.
b. CONNECTOR “A” MATING CONNECTOR IS MOLEX P/N 0039012120 WITH MOLEX TERMINAL P/N 5556 GOLD PLATED. ~
c. CONNECTOR “B* MATING CONNECTOR IS MOLEX P/N 0039012200 WITH MOLEX TERMINAL P/N 5556 GOLD PLATED.
d. CONNECTOR “A* AND “B* REQUIRE WIRE SEAL SMARTEC P/N 53135 (ONE 32 HOLE WIRE SEAL WILL
BE CUT TO CREATE BOTH CONNECTOR SEALS). 8.56 M
e. ALL EMPTY CONNECTOR CAVITIES MUST BE PLUGGED USING SMARTEC CONNECTOR CAVITY PLUG P/N 53159
f. ALL CONTROLLER BOLT CONNECTIONS REQUIRE 1,47 (6mm) RING TERMINALS. [ 2X 6.654—= =—2X .642
g. ALL WIRES CONNECTED TO CONNECTORS “A* AND "B* MUST BE 20 AWG MINIMUM.
h. ALL WIRES CONNECTED TO -B, +B, U, V, W, AND ALL WIRES CONNECTED BETWEEN THE BATTERIES MUST 2X .642 ai r—.5o ~
BE 5 AWG (.025in2 [16mm2] CROSS SECTIONAL AREA) MINIMUM. f |
FOR OPTIMUM CONTROLLER PERFORMANCE, THE CABLES TO THE BATTERY SHOULD BE RAN SIDE BY SIDE e L
AND AS SHORT AS POSSIBLE. N
j. CAN-BUS WIRING MUST BE SHIELDED, WITH SHIELD TIED TO VEHICLE CHASSIS OR BATTERY GROUND.
CAN-BUS WIRING MUST “NOT* BE ROUTED ALONG POWER WIRES. CAN-BUS WIRES MAY CROSS POWER WIRES 6.36
PERPEND I CULARLY, BUT MAY NOT RUN IN PARALLEL. 2% 5.079
6. PROTECTION FEATURES —
a. PROTECTION AGAINST ACCIDENTAL START
b. IF THE CONTROLLER TEMPERATURE EXCEEDS 173°F, THE MAXIMUM CURRENT IS REDUCED IN PROPORTION TO
THE THERMAL INCREASE. THE CONTROL WILL SHUTDOWN COMPLETELY IF THE TEMPERATURE REACHES 212°F + . b
c. IF MOVEMENT IS COMMANDED WITH NO RESPONSE, THE VEHICLE WILL SHUTDOWN. 7 M

d. LOW BATTERY SHUTDOWN - 80% DISCHARGE \\\k
4X #10-32 UNF-2B
7. EMI TESTING: 4X R.50
a. IT IS RECOMMENDED THAT COMPLETE EMC AND EMI TESTING OF ALL VEHICLES BE PERFORMED BEFORE PRODUCTION RELEASE.
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THIS LINE MUST BE DISCONNECTED
FROM THE BATTERIES WHILE BATTERIES
ARE BEING CHARGED.

MASTER (RIGHT)

48 VOLT
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LISl | [zl 45 67 8][9]ia
B 122 15 52 e = s 2 S 2 B

WIRE SEAL

CONNECTOR MATING CONNECTOR
A MOLEX P/N 0039012120 WITH MOLEX TERMINAL P/N 55566 GOLD PLATED
B MOLEX P/N 0039012200 WITH MOLEX TERMINAL P/N 5556 GOLD PLATED

SMARTEC P/N 53135

“CONNECTOR A
CONNECTOR B

/

C SMARTEC HAND-HELD CONSOLE N/A
NOTE: ALL EMPTY CONNECTOR CAVITIES MUST BE PLUGGED USING SMARTEC CONNECTOR CAVITY PLUG P/N 53159.
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JUMPER SHIELD

COMPONENT ‘ DESCRIPTION ‘ QrYy

72257 ‘ KIT, BRACKET RTN RH ‘ 1

CAN BUS WIRING REQUIREMENT :SLAVE CONTROL AND MASTER CONTROL
MUST BE AT OPPOSITE ENDS OF DAISY CHAIN WIRING, EXACTLY AS SHOWN

SLAVE
TRACTION VEH | CL ¥éig$$ON
CONTROL _DISPLA CONTROL
A7 3 Sa A7
CAN-Lo Z N
7 \
7 N\
. N
// \\
A17 / 4 N A17

CAN-Hi

SHIELD:
FRAME AT THIS END OF SHIELD ONLY

CONNECT TO BARE METAL-—""

“DO NOT CONNECT SHIELD
TO ANYTHING AT THIS END

WARNING: GOLD TERMINALS
MUST MATE TO GOLD
TERMINALS AND TIN TO TIN.
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A
CIRCULAR TOOTH ’][‘E S T D TA NOTES ®
THICKNESS ®
FILLET R L % ® 1. MOTOR TYPE: 3 PHASE AC INDUCTION
FoRM 2. SYSTEM VOLTAGE: 48 VDC L
e . RESISTANCE TEST (Ohms) AT 25°C 3. MOTOR VOLTAGE: 33 VRMS
SPLINE 1 4. SPEED RANGE: O TO 6000 RPM
DATA FOR / MIN MAX2 5. CONTINUOUS MAXIMUM TORQUE IS 3.4 FT-LBS (1.7kW OR 2.2 HP) B
6. TYPICAL DUTY CYCLE: 3685 RPM 1.84 LB-FT
EXTERNAL INVOLUTE SPLINE 0.01350Q 0.01750
RRRER ~SCERANCE TLASS & 7. INPUT FREQUENCY RANGE: O TO 200 HZ
TYPE OF FIT FILLET ROOT SIDE 8. EFFICIENCY: >B5% |
NUMBER OF TEETH 21 9. OVER TEMP PROTECTION REQUIRED BY USING KTY84-130 TEMP SENSOR
MAGER o 2 HIPOT TEST (1000V,2mA AT 50 HZ FOR 2 SECONDS) :
2RESSURE ANGLE e 10. MOTOR ENCLOSURE RATING: IP- 54
BASE D IAMETER 3093592 REF MIN MAX 11. REQUIRED MOTOR LIFE EXPECTANCY: >500 HOURS
PITCH DIAVETER 4375000 _REF } ¢
VIAJOR DI AVETER 155, 458 LEAKAGE (mA) 0 2 12. 174+ RING TERMINALS ARE TO BE USED TO CONNECT TO THE MOTOR.
FORM DIAVETER 424
MINOR DIAVETER . 409 MIN VOLTAGE (VAC) 1000
CIRC TOOTH THK
MAX _EFFECTIVE 0369 [
MIN ACTUAL 0333
FILLET RADIUS N/A I
P Y N— MEGGER TEST (500V MEGOHM METER)
PIN DIAMETER 0400
MATING PART No. XXXXX MOHMS (M IN) VOLTAGE D
LW R 571258
100 500
INDUCTANCE TEST
CIRCULAR TOOTH
/‘ ’\TH\CKNESS (L-L) MIN MAX
FILLET R E
FoRy Rag | 90 mH |112 mH
er \ PD Rac 90 mH | 112 mH —
R 90 mH | 112 mH
DATA FOR /SPL\NE 2 CA
EXTERNAL INVOLUTE SPLINE
ANS| B92.1-1970 TOLERANCE CLASS 6 F
TYPE OF FIT FILLET ROOT SIDE
NUNBER OF TEETH 15
SPLINE PITCH 32/64 2.60
PRESSURE_ANGLE 30° 166,11 ﬁ L
BASE DIAVETER 4050494 _REF '
PITCH DIAVETER . 4687500 REF
WAJOR DI AVETER .495/.489 - =
FORM DI AMETER .433 T
WINOR DIAMETER .395 Wi . G
CIRC TOOTH THK ) © —
NAX_EFFECTIVE 0491
MIN ACTUAL .0456 } <
FILLET RADIUS ~009 I
I WOP () 5529 REF .99 [25 .
PIN DIAWETER .0600 .95 |24
WAT TN PART No-
SO RV 071288
.99 {25} H
.95 |24
i
i At
() (o) —
=g f
| [l
3
K
THERMAL SENSOR: KTY84-13D
1.54 CONNECTOR: AMP 282104-1 [
1.48 2.106
- —— — MAT ING CONNECTOR: AMP 282080-1
[39-0] [53.5] MATING PINS: AMP 282403-1
37.5 933 WIRE SEAL: AMP 281934-2
3X M4 X .8 [23.7]
MOUNT ING HOLES FOR 3.
THE FAIL-SAFE BRAKE. 3.65 [ —
{95_2} [1
92.7 [
/SPL\NE 1 95.46
[138.6] "
i B | L _ _ _ P4.61
[117]
.585 [
¢ .582
{14.9}
SPLINE 2 14.8 .
$3.46 | 4X ¢.203 THROUGH
[88] H—
S
2.752+.012 [
[69.9+.3] 90°
DRAIN HOLE 6.43
[163.3] 8. 563 P
8.503
{2W7_5}
9.078 216.0,
9.054 [
[230_6}
230.0 SHEET 5 OF 11
E FRAME E (\];DE/‘\SOB R
DATE DRAWN /11/
o
mw HYDRO-GEAR® "~ .
FORWARD MOTIGN THROUGH FORWARD THINKING o T
1.7 KW AC INDUCTION MOTOR S Sl 1 o D [55/05/12
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A
TECHNICAL DATA r
APPLICATIONS: ELECTRIC DRIVE OEM
VEHICLE CALIBRATION TOOL. B
ELECTRIC DRIVE SERVICE
DEALER DIACGNOSTICS TOOL. 52244 r
1571
L $2.028 ¢
152 [51.5]
ACOTZAE HGX. XX POWER ON f[a_g] PLASTIC CASE
MODEL ™ "XXXXX “ OK
‘ T T FIXING BRACKET -
ENTER ///,—HAND—HELD SOFTWARE VERSION # Sigﬁf
SMARTEC p v
CONSOLE 'V HGX. XX DISPLAYED FOR 1.5 SECONDS )
ENTER PLASTIC NUTS TO
ALQEQR@ODE 531 SECURE BRACKET
[13.5] DO NOT OVER TIGHTEN
|_— TRACTION CONTROL SOFTWARE VERSION #
ACOTZAE HOX . XX
48V 125A XXXXX =+ e ADING: DISPLAY FOR 1.5 SECONDS APPLICATION: THE SMARTEC VEHICLE DISPLAY IS A MULTIFUNCT IONAL DASH MOUNTED UNIT WHICH
COMMUN I CATES VIA CAN-BUS LINK WITH THE SMARTEC TRACTION CONTROLLER TO DISPLAY BATTERY .
‘ STATE OF CHARGE, MAINTENANCE DUE REMINDERS, OPERATION HOURS, AND VEHICLE ALARMS.
BATTERY STATE - SMARTEC’S TRACTION CONTROLLER MONITORS BATTERY STATE OF CHARGE AND
DISPLAYS THIS VALUE ON THE SMARTEC DISPLAY.
HOUR METER - SMARTEC'S TRACTION CONTROLLER COUNTS EITHER KEY-ON HOURS OR WORKING HOURS r
ENTER MODEL # ”ai&UiERﬁégE AND STORES THIS VALUE IN PERMANENT MEMORY .
OPERAT | ON » MAINTENANCE - MAINTENANCE |INTERVAL REMINDERS ARE DISPLAYED ON THE SMARTEC DISPLAY.
ALARM DISPLAY - TRACTION CONTROLLER ALARMS ARE DISPLAYED ON THE SMARTEC DISPLAY ¥
ENVIRONMENT - THE SMARTEC DISPLAY IS SEALED TO IP-64.
INTERFACE - THE SMARTEC DISPLAY USES A 6 PIN MOLEX MINI-FIT, JR. CONNECTOR MOLDED INTO THE
CASE. VEHICLE WIRE HARNESS WILL NEED MOLEX MINI FIT CONNECT 6 PIN RECEPT. (5557), WITH FEMALE -
MATES TO CONNECTOR CRIMP TERMINALS (5556 GOLD PLATED). USE 20 AWG WIRE.
/ . *C* ON HYDRO-GEAR
TRACTION CONTROLLERS
ENTER CONNECTOR PIN OUTj ¢
MA N MENU . PIN 1 - +12V (A8
" PROGRAM VACC | g VACC SETTING SEEAERY [CE PIN 2 - CONTROLLER - BATT
ouT OPERAT ION * PIN 3 = CANL
PIN 4 = CANH (A17) -
* ROLL 4 MUST USE A SHIELDED TWISTED PAIR CABLE FOR THE
ENTER WIRES USED ON PIN 3 & PIN 4. SHIELDING TO BE
-— ATTACHED TO VEHICLE FRAME AT ONE END
MAIN MENY ARV M ONLY. SEE CAN-BUS WIRING REQUIREMENT SCHEMATIC g
DIAGNOSTICS - " ON SHEET 4
ouT VOLTAGE BOOSTER % .
FREQUENCY Hz
ENCODER Hz
ST VALUE g MULTIFUNCTION DIGITAL INTERFACE -
BATTERY CHARGE % -
TEMPERATURE “C/oF P/N 53143
MOTOR TEMPERATURE “C/oF .
ACCELERATOR v
CPOTZ
HANDLE/SEAT SWITCH ON/OFF
ROLL 4 FORWARD SWITCH ON/OFF
BACKWARD SWI TCH ON/OFF |
BRAKE SWITCH ON/OFF 2
CRUISE SWITCH ON/OFF - .
PTO SWITCH ON/OFF
- 1. CONTACTOR ENCLOSURE RATING: IP65.
MANLAL BRAKE REL INoEE SMARTELC 2. PERFORMANCE DATA: K
B ERFORMANGE ONVOFF —  rmmoEE MAX IMUM RECOMMENDED COIL VOLTAGE: < 28 V, 300mA
DEok NS e ONSOFF MECHANICAL LIFE: > 5000 CYCLES
L DRk MOT TEMP s DROP-OUT TIME (N/O CONTACTS TO OPEN): < 50ms
R DECK MOT TEMP e BOTH CONTACTS NORMALLY OPEN L
FBECKk MOT SPhep e 3. PART TO BE USED IN CONJUNCTION WITH SMARTEC
R BECK MOT SPEED Ay ELECTRIC DRIVE TRACTION CONTROLLER P/N 53318
DECK CONTR VOLT VDC [:]
EBEEE M8¥ SBEE QBS ROLL(1) ENTER  PARAN.(3) L
F i RMWARE DEGK f Roﬁ) ouT SET(4 1.413 - 256
’ .827
ENTER )3 |
MA N MENU ERROR CODE LIST X f E::EE 17
ALARMS oo SEE SERVICE MANUAL .o 1.293 | 575
1.386 e\ [::i] | 2.244 .
ROLL } =F- A
HAND-HELD CONSOLE P/N 53096 : ) :
ENTER
™ STOP CONTROL ON/OFF ~
MA TN MENU SLIP ON RAMP ON;OFF 2X THE USE OF A WIRE HARNESS M& X 1.0 MAIN TERMINALS
ADJUSTMENTS (= COAD M FROM WD | ONVOFF TERMINAT [ON COVER IS CUSTOMER TO SUPPLY (:F\\l L//*()
ouT CHECK UP DONE ON/OFF RECOMMENDED ON THESE M6 X 1.0 NUTS
SET MOT TEMP °C/°F ELECTRICAL TERMINATIONS, AND LOCK ING WASHERS
ADJUST BATTERY v TORQUE TO 32-35 IN-LBS E::::f:::j N
ROLL (3.6-3.9 N-m) (:%x\i ‘ L//4z)
.25 SPADE TERMINALS
FOR COIL CONNECTIONS L
(BENT 30°) N
3.185 ol [ 1 D ODE
GASKET FITTED HERE BYT01-400
2.705 L 2.476 ?
WARNING: GOLD TERMINALS [ ELECTRICAL L
MUST MATE TO GOLD SCHEMAT I C
TERMINALS AND TIN TO TIN.
PLEASE VERIFY THIS IN ALL SHEET 6 OF 1
HARNESSES . E FRAME E T1-DEAS
R ——[DATE_DRAWN [01/11/08 R
J i EAH' DRAWN BY [ JLP
DOUBLE POLE CONTACTOR L rrlolhs o,,q,ﬁ, prr o 17 S N S S
S T Q= 105,037
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NOTICE - THIS DRAWING CONTAINS HYDRO-GEAR PROPRIETARY INFORMATION.

NEITHER RECEIPT NOR POSSESSION THEREOF CONFERS ANY RIGHT TO REPRODUCE,
THE SPECIFICATIONS AND PRODUCT PROFILE DEPICTED HEREIN ARE APPROXIMATE REPRESENTATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.

USE, OR DISCLOSE,

IN WHOLE OR PART, ANY SUCH
CONSULT YOUR HYDRO-GEAR REPRESENTATIVE TO OBTAIN THE ENGINEERING

INFORMAT ION WITHOUT WRITTEN AUTHORIZATION FROM HYDRO-GEAR

INFORMAT ION APPROPRIATE TO YOUR APPLICATION.

ELECTRICAL SCHEMATIC

ELECTRO-MECHANICAL GRAPH FOR SENSOR

$13.20 MIN

1

T 2

17

WITH SWITCHING N
SENSOR B
c
A Vdd +5V (PIN B12) (190°) 5
L 100nF E
5 oD (PIN A8) SENSOR END STOPS i £
100nF 0
C Vout (PIN B10)
(58°)
D Sw +12V (PIN A16) a ELEC. o
o
Ko e FUNCT I ON e
|~ £ NOT USED o »
(PIN B6) £ £
F Sw oUT
T =~ (10ex10)  F
e e e G - -(100%) 58
| | o <C
90% — A | ==
| | |
I I 30 .
+12V SW SUPPLY -5 — WS2 | swiTcH cLOSED _~ (2217)
| | 35
| | -
! ! xd ELEC. FUNCTION
| | Qo
| | <
| | S
} | - 68.0+.5
| ‘ 10% 29.68+.15 |
| |
. 0% SWITCH OPEN
—~ — 594
S R A © S i
~ [te) ['e) o
¢;i§§ -~ - 2 o - (25.8) 51 g \ 17.6
< H ~
098 .
1094 é © DOR f
= 2X 5.1 MIN
=S BLUE STICKER
LEFT SENSOR ACCELERATOR W/INTERNAL SWITCHING 8.5
- 2X 7775
4x 30“/ P/N 53517
— =
06 _“—“—“—“—“—“—"—“—“—“—“—“—“—| 43.3+.8 (] I @ 38.4
403 MAX Ko , S ; j
: % ! ) AN
o
Q’»Of)% $13.20 MATING CONNECTOR: Delphi 15397577
: N MATING PIN: 15326426
: (43.3.4) WIRE SEAL: 15366021-B
oo s A SECONDARY LOCK: 15317363
o4z :
5 |___ . . . - - _ WIRE: USE 20 AWG - . . ___
7et2° TYP c
L D
2.584.10
SHAFT, ACTUATING — £ ELECTRO-MECHANICAL GRAPH FOR SENSOR
F
WITH SWITCHING
SN (190°)
SENSOR MOUNT POS|TION VERSUS WIRING: S SENSOR END STOPS
\ L \e &9,
\ 2O e
\ %) S
PER THE ELECTRICAL OUTPUT GRAPHS THE VOLTAGE OUTPUT VARIES \\DOR ;'3‘ Ry (58°)
HIGH TO LOW AS THE SENSOR SLOT IS ROTATED CLOCKWISE WHEN LOOK NG . / ZE < o ELEC. o
INTO THE DRIVE SLOT. IN THIS CONFIGURATION THE FORWARD DIRECTION N ) o5 AN = FUNCT I ON =
IS COUNTERCLOCKWISE AND REVERSE IS CLOCKWISE RELATIVE TO THE / i WARNING: GOLD TERMINALS ” o
NEUTRAL ALIGNMENT POSITION. THE ELECTRICAL WIRING SCHEMATICS H‘h TERMINALS AND TIN TO TIN. £ £
APPLY WHEN THE SENSORS ARE MOUNTED IN A MANNER THAT PRODUCES ~ EERBESYERIFY THIS IN ALL B — = (Qocz1e) F
THE ROTATION AS DEF INED. ) | i
(3210 I B O S B -(100%) 22
1 \ |
ELEC. FUNCTION 907 i [ 55
NOTE THAT SENSORS CAN BE MOUNTED IN AN OPPOSING ORIENTATION THAT st | ! vs2 °9
RESULTS IN A REVERSE OF THE VOLTAGE OUTPUT AS SHOWN IN THE SCHEMATICS. +12V SW SUPPLY T — ¢ SWITCH CLOSED 25
WHEN SENSORS ARE MOUNTED IN THIS MANNER |T WILL BE NECESSARY TO | | S
CORRECT THIS BY MODIFYING THE CONTROLLER DEFAULT HARDWARE SETTING. | | .
| | oo
| ! ! b
29.68%.15 ELECTRICAL SCHEMATIC ! ! 0w
> | | N
| |
(25.8) | | Y woO: SWITCH O°EN
&) 21,9 Tiﬂ 175 SENSOR N ? ;
t T A Vdd +5V (PIN B12) = . S <
100nF z ps L h o N
2X 5.1 MIN o B GND (PIN A8) ~ ~ ; =
n > K
C Vout (PIN B10) a e DOR
=z N
GREEN STICKER oy 8.53 D Sw +12V (PIN A16) -
7.75 <o
| RIGHT SENSOR ACCELERATOR W/INTERNAL SWITCHING =5 [~ E NOT USED
A
P/N 53518 (N F Sw OUT (PIN B6) SHEET 7 OF 11
43.3+.8 B I 38.4 FRAME E T1-DEAS
= T MATING CONNECTOR: Delphi 15397577 = S i P
@ i A | MATING PIN: 15326426 -J"mno'GEAn SCALE FULL
WIRE SEAL: 15366021-B "”'”"""ffﬁ';_“%};g{:};;ﬁgﬁ"’H;’"“"“ 005,15
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NOTICE — THIS DRAWING CONTAINS HYDRO-GEAR PROPRIETARY INFORMATION. NEITHER RECEIPT NOR POSSESSION THEREOF CONFERS ANY RIGHT TO REPRODUCE, USE, OR DISCLOSE, IN WHOLE OR PART, ANY SUCH INFORMATION WITHOUT WRITTEN AUTHORIZATION FROM HYDRO-GEAR.
THE SPECIFICATIONS AND PRODUCT PROFILE DEPICTED HEREIN ARE APPROXIMATE REPRESENTATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. CONSULT YOUR HYDRO-GEAR REPRESENTATIVE TO OBTAIN THE ENGINEERING INFORMATION APPROPRIATE TO YOUR APPLICATION.
A
B
KEY SW DECK CONTROLLER PIN 6 KEY SW 12 AMP_FUSE 48 VOLT
o o © =) patTeRY
B2 CM (+ BATTERY OUT) B2 CM (+ BATTERY OUT) —
B3 B3 ‘
¢
B4 B4 BRAKE RELEASED SW
B5 B5 |
B6 ENABLE LEFT ACCELERATOR (PIN F) —— B6 ENASLE RIGHT AGCELERATOR (PIN F)
B7 B7 >
B8 PTO O/ B8 SEAT SWITCH
B9 SLAVE CONTROL IDENTIFIER B9 L
10K 10K cPoT
OHM B10 CroT LEFT ACCELERATOR (PIN C) — PIN 4 PIN 1 OHM B10 F———————— RIGHT ACCELERATOR (PIN C)
B11 PINS / PIN 2 B11 :
N P PPOT (+5 VOLTS 0OUT) 3/ I PPN PPOT (+5 VOLTS 0OUT) AT ACCELERATOR
‘ LEFT ACCELERATOR | —A17 A16 M BT - |
A1 Al | NMe CONTACTOR COIL *-# —————— [
I A7
A2 5 )
N
Az NEB LEFT F/S BRAKE (PIN 1) >< P ‘ N 3 AZ
A4 L | PIN 6 = A3 | NEB RIGHT F/S BRAKE (PIN 1) X B
A5
m _L A4 BLDC CONTROLLER DECK CONTROLLER (PIN 5) — ¢
AB _
L SENSOR — A5 PPC/PEV (+ BATTERY OUT)
N A [—DLED 4 POSITION -
AR NPOTTR1 LEFT AGCELERATOR (PIN B) 5300 O 1 ‘i/N SENSOR
A7
A9 ENC + TRANSAXLE ENCODER+ (PIN 1) NPOTTR1 .
ENC - A8 —————————— RIGHT ACCELERATOR (PIN B)
TRANSAXLE ENCODER- (PIN 3
ATO v ( ) pg NG+ TRANSAXLE ENCODER + (PIN 1)
AT1 B ENC - -
FONTARTER cott DN PN A0 = TRANSAXLE ENCODER - (PIN 3)
-BATTERY 1 1
A12 MOTOR TEMP (PIN 1) I i I oen
MOTOR THERMAL ! : ! AT
A13 MOTOR TEMP (PIN 2) o ’ —BATTERY !
D— - > EvERGENCY A12 MOTOR TEMPERATURE (PIN 1)
A4 STOP SWITCH
LEFT R\GHQF A13 MOTOR THERMAL MOTOR TEMPERATURE (PIN 2) |
ATS AT4
+12V OUT
A16 LEFT ACCELERATOR (PIN D) A15
CAN-H K
AT7 A1B +12Vv _OuT RIGHT ACCELERATOR (PIN D)
CPOTTR2 % VEHICLE DISPLAY (PIN 1)
—1 A18 A17 |
ENC A
A19 TRANSAXLE ENCODER A (PIN 2) CPOTTR2
— A8 —m—F—
A20 ENC B TRANSAXLE ENCODER B (PIN 4 ENC B
e VEHICLE A9 =B  TRANSAXLE ENCODER B (PIN 4) L
DISPLAY A20 | ENeA TRANSAXLE ENCODER A (PIN 2)
. (PIN 4) B
o CONNECT TO THE
. RIS e L CONNECT THIS BATTERY POST ¢ ;
SMARTEC HAND-HELD CONSOLE LTS B ) POST_TO THE ~ ON THIS SIDE c2
C4 COMMUN I CATION PORT TRACT ION -
cs CONTROLLER SMARTEC HAND-HELD CONSOLE 7
C4 COMMUN | CAT ION PORT
C6 o5
o <} N
C6
WARNING: |F THE “BRAKE RELEASED" SWITCH TIED TO
B3 AND B4 IS NOT ACTIVATED WHEN THE
FAIL-SAFE BRAKE IS MANUALLY ACTUATED, P
THE VEHICLE WILL STILL BE ENABLED BUT
NOT SAFETY PROTECTED. THIS SWITCH IS
REQUIRED. H— 1\
SHEET 8 OF 11
O — L,
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NOTICE - THIS DRAWING CONTAINS HYDRO-GEAR PROPRIETARY INFORMATION.

NEITHER RECEIPT NOR POSSESSION THEREOF CONFERS ANY RIGHT TO REPRODUCE,
THE SPECIFICATIONS AND PRODUCT PROFILE DEPICTED HEREIN ARE APPROXIMATE REPRESENTATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.

USE, OR DISCLOSE,

IN WHOLE OR PART, ANY SUCH INFORMATION WITHOUT WRITTEN AUTHORIZATION FROM HYDRO-GEAR.
CONSULT YOUR HYDRO-GEAR REPRESENTATIVE TO OBTAIN THE ENGINEERING INFORMATION APPROPRIATE TO YOUR APPLICATION.

SLAVE (LEFT) CONTROL

RED

MASTER (RIGHT) CONTROL

WHT /RED
g1 |WHT/RED B WHT/GRAY T }RED} ORG — @
B2 [0 5o LB
B3 [RED B3 |2 | SEE WARNING BELOW
B4 ga LRED o ORNAYEL }‘/
B5 @ B5
B |WHT/ORG BG | WHT/ORG
B7 B7
WHT /GRN
B8 4 Bg |GRN o/o
Bo -2 B9
10K 10K
OHM B10Q [HI/BRN - OFM B10 | MHT/BRN
PIN 4
B11 — PIN 1 B11
| —A-B12 PW5%)/ PIN 2
WHT/PUR WHT/PUR
— B12 — @ | —B-A8 A7 S @@/ ISERY — B12
@Z'* WHT B
A1 IS — g0 A1
W @\ A7 S
A2 )
BLU % [ be PIN 6 PN
A3 X A2
L BLU
A4 LW A3
re &\\J/ - r-B6 [-]
. BLK P INK ||
a6 POSITION A4
SENSOR X
CABLE PAIR BLK o AS
A7 X POSITION
WHT/BLU AB SENSOR
A8 CABLE PAIR BLK
A9 TEL N WHT/BLU
/
A10 ORS " YELLOW
BRN A9
=) e -
o WA T & L oo A1Q RS
A12 Lo BRN
GRA QO AT1
ATS EMERGENCY. WHT
WHTAYEL RED O/ STOP SWITCH A12
AT4
Al3 LORA
A15
= AT4
Alg | WHT/GRN &
S A15
CABLE PAIR CLR =
A17 = Alp | WHT/GRN
— A18 IHT/PUR CABLE PAIR CLR
A9 1N o WHT/PUR
/
PUR 1 A8
A20 A19 PUR
App LGRN
C1
C2
s BRN ¢
SMARTEC HAND-HELD CONSOLE c2
C4 COMMUN I CATION PORT o3
c5 SMARTEC HAND-HELD CONSOLE
Cc4 COMMUN I CATION PORT
C6
C5
C6
SHEET 9 OF 11
SMARTEC ZT WIRING HARNESS COLOR CHART & =
-J "mno'GEAn SCALE FULL
Bt ey i YIS AT
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THE SPECIFICATIONS AND PRODUCT PROFILE DEPICTED HEREIN ARE APPROXIMATE REPRESENTATIONS SUBJECT TQO

NEITHER RECEIPT NOR POSSESSION THEREOF CONFERS ANY RIGHT TO REPRODUCE,

CHANGE WITHOUT NOTICE OR OBLIGATION.

USE, OR DISCLOSE, IN WHOLE OR PART, ANY SUCH

CONSULT YOUR HYDRO-GEAR REPRESENTATIVE TO OBTAIN THE ENGINEERING

INFORMAT ION WITHOUT WRITTEN AUTHORIZATION FROM HYDRO-GEAR.
INFORMAT ION APPROPRIATE TO YOUR APPLICATION.

NOTES:

1. HRNS IS BRAIDED.

2. SHRINK W/S ON ALL SPLICES.

6.0
3. SEE HARNESS LAYOUT DETAIL SHEET 2.
FLag
EiBGber Arant ENCODER
RIGHT
68.0 o b 2.0 “
e 3101921
R wofe i
\ =
B 5 20 (B A7 RIGHT
- 8.0 o | 2.0 = ECo—@D—D W MOTOR TEMP
152 152 182
GUAET B e 3102080
19-2 AT CRYEN 102, ATVBYEN 162
gAY Yoo Pk
& 8
oKTS 13,15, .. L L Fuag
)\ e \r L —
1 oo
APEROX- R i oen 3.25 68.0 .| 2.0 s WD THIS CONNECTOR
: (3) : - USES ALL GOLD
THIS CONNECTOR weene /T . ol 1 pyped CONN TERMINALS
USES ALL GOLD | | FLAg
B il 20 TERMINALS [ | UL o 2 BATT
@ & ! I eaditlice) 27 o0 & &k gap
77 20 T I
wALL S N, a
SES wige i 20 EBRRTORZ0T  Lapel " Sar0003
oz 550005 iz R N
P F 74.0 F=0 CONTACTOR
750, : colL
(&Y 2 Flag
- - e S
N7 Tz APPROX ® e 2
B [ . (3
2.0 &R RIGHT
2B @ ~ %% - 62.0 h=20 B raE
2
wiew 57 R B sw
0
Fuag
3.25 O 40
2
33 | o SEAT
| 67.0 P | 2.0 m W
NONE RED
2)
THIS CONNECTOR
USES ALL GOLD 15
TERMINALS
20 CAVITY PLUG
o 2 338000t Lo 10003 0051
wirr (D 2 PR RIGHT ACCELERATORj
&/ W 17,18 69.0 = | 2.0 oF 20 2 RIGHT
20 (ZIYTBYTRY ! L= ’ o | . WHIZPUR & wHT/aRe ACCELERATOR
wwm
() 3.5 3007577
2 L e X
2
27 ﬁpw/s WBLU | ao /o
0 & &
Wi /oRG N o N
Lo o
2
& _— Py i B 3.5
(EyayD
RERROW ARy
hisssed
35 3.0 23
53 =)
3 SHRINK W/S
s 28,31,
I A
Nz
F“; a e, S hgronas "$Hhonds .R:o
3 = ?
e - iosos s = 5.0 - S_Q/@-O S EMERGENGY
E = 5-0%3.0‘@ 20 SWITCH
NONE RED
9" Yy 20
& "
0
LABEL ™
ED wiur
22.5 20
T wHT/PUR
20 20
& wrtzpur DECK /AB\WHT/PUR
fLAG CONTROLLER
SESR-contaotteR
4 B 69 = | 3.0 8s
L= : = = | :
"
v Laaet ™ Sa10003 3112001
AT R D 20
28
B 67.0 1\ 2 0 MANUAL BRAKE BY
= : o . PASS SWITCH RIGHT
@ 3.5 rire )
Leer 5210003
s e ALY s & B
" ® 2 L= 7.0 EE | 2.0 = & ﬂ' & Il - sare NOTES:
45 ® TN 1. DIMENSIONS ARE IN INCHES.
1wl ) e
. whisReD wiied_ » A oo = T & KEy 2. WIRE DIMENSIONS ARE TO WIRE ENDS. HARNESS
5 ) 3 ' =N Rl /5 12 SWITCH DIMENSIONS ARE TO END OF COVERING, BETWEEN
swelie w/s o {30 o BREAKOUT CENTERS, AND TO SIDE OF COVERING
@, e FOR BREAKOUT LENGTHS.
Laoet 510003
3.5 13.0 Eizs 3. SEE CIRCUIT CHART FOR CIRCUIT DETAILS.
18 =
sriNE W
4. HARNESS COVERING IS CONVOLUTED CONDUIT.
6.0
5. TAPE CONDUIT AT ENDS AND BREAKOUTS.
6. CONNECTOR DETAILS SHOWN FROM WIRE ENTRY END.
7. ALL NOTES ARE FOR STANDARD HRNS ASS’Y UNLESS
OTHERWISE SPECIFIED.
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Frow
iy
s
s 7210s03
N waer 1050
WARGA arAKE DY
SRS B
e - - o MANUAL BRAKE BY
: 7.0 69.0 2.0 PASS SWITCH LEFT
S B 2508 s
NN SRUMEL
(2)
FLag
Lee %
&Ly ChAga
iy 9 e
D B85her (215 ENCODER
“ 8 55,5657 ,58 o LEFT
s B 72.0 e d 2.0
2@
4.25
15 MHEGRN THIS CONNECTOR L
U areP 388k 52
TERMINALS 58,60 - - S\ bo ~ 5@ e &% LEFT
= ' = i ' wJTRII W yoTOR TEWP
Nz D& | e Tie s102080
AeR0C
i
20 | B
R T \ LaseL 10003
2 SEAL 3140171 3.0, T LEFT BRAKE SW
ore @ven 20 @ wihve
E2E5) e o 9.0 5, LEFT
2 s @ | : 2 & 20 BRAKE
e N} e f - moow
i3 S ! 3.25 ®
e
T I
2 mm BRAID ENDS TO BE
T EAY HARNESS LAYOUT DETAIL g o FROM 125 & 20S
1.5 CONNECTORS AND
A SPACED AS CLOSELY
S 6.0— AS POSSIBLE
THIS CONNECTOR > 3.0 o S2s00m s cwyry eLue (12 PLCS)
USES ALL GOLD 5 6 Y 475 ORI LasEL = 7210003 750
TERMINALS ; 7.0 N\
R 6t - 63.0 250} 2. 5F wiopR el
e B . a " ACCELERATOR 55
wn & B 2 ’/ o D wign 3.5 o
o B =
3.
usse
st wrs
3112120
SEAL 3140170 / -250
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70
oars 3952, %
520055 3112200 20
WH%?ORG ) WH%SRED %%%% %E? SEAL 3140171 -
%ED RED 72,74,75 3.0 74,75 ey 0.5
50" sk s 3112120 i—f 250
B80S seat 148971
MIDPOINT =
3.5 T -
3 LaseL " F210803 2.0
FTO SW 18 250
Y oo w\ , 0/@ w0
L= i S 2 Sw e
e RED RIGHT 250
BRAID_BEGINNING_TQ K
B2 5 I
ZomEST b -
70 L
22.5
8.25
L
BRAID END TO BE |
BAPet 107 |2
SolRetroR .
70 —
s Lnee” 9210003 [ B
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B FAIL - SAFE ERQKEj LEFT "
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6.0 -
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E 250 N
NOTES:
1. DIMENSIONS ARE IN INCHES. .0 RALL END3STS Bs r
CONNECTORS AND
2. WIRE DIMENSIONS ARE TO WIRE ENDS, HARNESS SPACED_AS CLOSELY
DIMENSIONS ARE TO END OF COVERING, BETWEEN A oS E
BREAKOUT CENTERS, AND TO SIDE OF COVERING P
FOR BREAKOUT LENGTHS.
3. SEE CIRCUIT CHART FOR CIRCUIT DETAILS.
4. HARNESS COVERING IS CONVOLUTED CONDUIT. ~
5. TAPE CONDUIT AT ENDS AND BREAKOUTS. SHEET 11 OF 11
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