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Integral Motor Controls Matched to Motor Winding
2 or 4 Quadrant Operation

10Vdc - 48Vdc Range (depending on motor control)
Up to 50 oz-in Torgue (with no gearing)

Mechanical

Long Life Ball Bearing System

» Size 17 or NEMA 23 Mounting Flange
« Neodymium Ring Magnets (not arcs)
» Stainless Steel Shaft

External Motor Module

— For Use with Customer Supplied Motor Control

— Provides Hall Sensor and/or Encoder Outputs

Analog Motor Control

— Economical Control via a Simple Speed Pot or
a 0 - 5Vdc Control Signal

PWM Motor Control

— Control via Customer Generated PWM Signal

Gearing Option

Spur
— Up to 600:1 Gear Ratio

— Up to 200 oz-in of Torque
« AGMA 7 Gear Quality

Over 1.5 Million Hours of Combined Life and
Reliability Testing
In Use at Major OEM’s in Demanding Applications

NI ¥oynamo

+ Reliable Brushless DC Performance
+ Smooth Precision Motion

+ Adjustable Speed

+ Integrated Electronic Controls

+ Modular Motor & Control Approach
+ Encoder Feedback Options

+ Gearing Options Available

Electrical

Reliability

Ultra Smooth Precision Motion Quality
UL Approved Class B Insulation System
100% Final Tested

Custom Windings Available

» Over 20,000 Hours of Design Life @ Rated Torque
» Standard ‘Molex’ Connectors

« Small Package Size with Low Rotor Inertia

» Up to 6000 RPM Operation

Integral Motor Control and Encoders

Digital Motor Control
— Easily Programmed Using a Computer

— Programming Software Available

— Provides User with the Ultimate Flexibility

— Operating Modes - Speed, Voltage, or Torque
External Motor Controls are also Available
Encoders - 100, 250, 256 with Index Pulse, 400, or
1000 Line Resolution

Planetary
— Wide Selection of Gear Ratios and Features

— Inline, Right Angle, and Metric
— High Torque and Low Backlash

QOur Proven Design can Help Reduce the Test Time
Needed to Validate Your Design
Contact Hurst for Detailed Life and Reliability Data

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



Brushless DC Selection Guide

N ¥osnamo

Typical Applications

Model Selection Guide (for gearmotors see page 8)

Office Automation
Instrumentation

Medical Equipment
Pumps
Variable Speed Feeder Equipment

To construct a motor part number substitute the appropriate digits for the x's as shown below.

DMXXXXXXX000 x

L

Control

A = Analog*
B = External
C = Digital
D =PWM

* no encoder
available

RS232 Interface Kit and Software

Encoder

0 = None

1 =100 Line
2 =250 Line
3 =400 Line
4 = 1000 Line

5 = 256 Line w/ index*

*use only w/ External Motor

Control 'B’

Model

Refer to

Speed Torque

Curves
1= 5o0z-in
2 =10 oz-in
3 =20 oz-in
4 = 30 oz-in
5=40 oz-in
6 = 50 oz-in

f=———
Voltage
12= 12\
24 = 24V

36 = 36V
48 = 48V*

* Cannot use
Analog or
PWM Motor
Control at this
voltage

Curve
Refer to
Speed Torque
Curves

Mechanical
1= Size 17
2 =NEMA 23

The RS232 Interface Kit and Software package is required to change
the factory program settings on the Digital Motor Control or to

operate the Dynamo motor using your computer’s RS232 port.
The RS232 kit includes:

+ RS232to TTL converter
+ Converter power supply
« Converter interface cable
* Programming software

» |[nstallation instructions
Hurst Part Number: 120034

Cables

0 = None

1 = Analog
2 = External
3 = Digital
4 = PWM
All 24" long

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com




Torque 12Vdc 24Vdc 36Vdc 48Vdc
Range Supply Supply Supply Supply

500 i 5T 4300
Model 1 B :
I A 4050 4 42?&\ D
i i c
0 -5 o0z-in 2504 zm&\ 50 21501 '
Continuous c D
13504 D 14251 , :

Torque

RPM

30 f6000; ls000; 4000+
Model 2 1 -ﬁm\ um}\ \
5-100z-in = B mw\ 3000+ zmn—\
Continuous |, > \E\ | N‘
Torque o D TR -

ww'\\ﬂ\ 1500
N\
6 9

0o 3 & 9 12 18| o 3 12 18] o 3 & 9 12 1§ 0 3 6 9 12 14
3000, 5000,

Model 3 it e

6
\ 45001 '“"“"LH,\ 4500
000 3 "
10 - 20 oz-in -HHE““JLH oo 000

Is000, 4000

\\c
: [ c e A
Continuous n_“m\ =2, e .
Torque | | TT—n - 15w% =l =B
0 lIlr o L,
0 3 10 15 2 25 30 0 310 15 20 35 30 0 s 10 15 20 25 3 0 3 10 15 20 25 3y
1800,

3?Nr 15500, -‘WU“\\

Modnl 4 \ ﬂfﬁ'\ﬂ 41 25-\B >
um\s >{: \‘3 ) \E

D

20-300z-in = 1850, ors0{ ——__ D 2000
Continuous a |, [ e - B
Torque o 925 1375
n i - i - i - i - A - i 1 n i . i . i - i - A - i 3 n - i | E. i : i . i ! i ; i | " !
0 10 20 30 40 50 60 0 10 20 30 40 50 e0f| o0 10 20 30 40 50 6of 0 10 20 30 40 50 &0f
180 600, 4500, 2700
odel 5 - \ \
MI_ zrm}\ 3375
- D I
30 - 4:0 oz-in = c 1800 D 2250 13501
Continuous o D) \5 e B ~
Torque o 900 1125
L T T T T T 1 Ll | TR S A S . S, L o oL ok o e | s o S e e S—]
0 10 20 30 40 50 60 0 10 20 30 40 50 60 70/ O 10 20 30 40 s0 60 70 0 10 20 30 40 50 60 70

T A [T750, A D500, Bs00—— A
\\—\ \ A. —__B__
Model 6 - e
S . B o |ers —_B : 26251
40 - 50 oz-i — ¢ : s Ty :
% 0z-In - =g, 879 1250 17501 D
Continuous o == D : b
Torque o 625 ' 875,
H--—L-r-r-rr——rrr1 || || T T '} e e T o R PR, RN TR RO SHE
D 10 20 30 40 50 60 70 80 90100{| O 10 20 30 40 50 60 70 80 90100| O 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Torque (0z-in) Torque (o0z-in) Torque (oz-in) Torque (oz-in)
Note:

» Performance data shown is typical. More detailed data is available from Hurst for each of the above ratings. Ambient operating
temperature range: 0 - 40°C.

» The solid portion of the diagonal line is continuous duty and the dotted line represents momentary operation.

» At 25°C ambient the max motor winding operating temperature rise is 65°C with motor mounted toa 2.50" x 2.50" x 0.25"
aluminum plate.

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



Brushless DC Mechanical Features B @

Size 17 and NEMA 23 Non-Geared Dynamo Motor

A Inches [mm] | A Inches [mm] | A Inches [mm] | A Inches [mm]

External Analog PWM Digital

Model Control Control Control Control
1 3.18 [80.8] 3.79 [96.3] 3.79 [96.3] 4.13 [104.9]
2 3.43 [87 .1] 4.04 [102.6] 4.04 [102.6] 4.38 [111.3]

3 418[106.2] | 4.79[121.7] | 4.79[121.7] | 5.13[130.3]
4.5, 86 | 568[144.3] | 6.29[159.7] | 6.29[159.7] | 6.63 [168.4]

Size 17
o MAX 1004020 o 45° 4371
bab [254 £ 51] o 31250000 [
r@ % . 'DGGS
s = Jr o 7,938 1000 ;
9% 013 I
A | ' ] % N
(2.300) 90" +2° 1732+ .020
[58,42] * [43,99 + 51]
T { i ‘ ’ o
AN
@ e
150+ 010 o - 4 @ 1.000 ":ggg i"::']t:]' #E?"Sggza
[19.05 + 25| ' 4% [1029] peep
- 1.732) A+ 0480 @ 25 40 +,00 . 9,78
Eﬂifi 99) [A+229] - [ .08 EQQ' SP.ON
2 508% 13 O
NEMA 23
100+ 020 _
— 085 pax [2.54 + 51]
[2,18] +.0000
— 82500, rnh
@ | S — b
C +000
! 1] [ 6350
S \ T -013
(2.300) 2.270 + 020
[58,42] 1 \ 57,66 + 51]
T { 45 + 7
C ©D \\\\ a
H e L
800 + .010 . 2 1.500 +g%g
20,32 + 25] -
(1.732) " A+ 090 .4 [0 38.10"% (4X) THRU “H
43,99 A+229 . , é; g
e l ] EQSP.ONo N C

[66,68 £ 13]

Note: Above views are shown with Analog control.

Connection Gabling

¢ Refer to the Dynamo Model Number Chart for choosing
the correct cable

All standard cables are 24" long

Flying leads are supplied on customer end

Cabling includes Control, Power, and Encoder cables
Custom cables are available upon request

Contact Hurst af 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com




Extemnal - The External Control Module {commutation board) simplifies the connection of an external motor drive to the
Dynamo motor by providing the user with a standard set of hall signals, humerous encoder options, and a high current
connector for the motor phase windings. The module is compatible with external motor drives using a 10 to 48Vdc power

supply.

The External Control Module provides a standard system for rotor position sensing required by most brushless motor
drives. Three hall devices spaced 120 electrical degrees apart, sense a magnetic disk which is synchronized to the rotor
of the motor. The hall signals can be used to provide inexpensive speed feedback to the motor drive, or for more precise
control a wide array of integral, two channel quadrature encoder options are available. The quadrature nature of an
encoder allows the user to determine the direction of motor rotation as well as the speed.

Analog - The Analog Open Loop Motor Control converts DC input voltage into three phase waveforms. The control
performs 2-quadrant commutation when an analog control signal is supplied. The control is compatible with 20Vdc to
36Vdc power supplies. The flexible customer interface allows for the following input signals:
+ Analog (0-5Vdc)
+ Contact Closure for Start/ Stop and Fwd/ Rev
Open loop speed control is accomplished by the user supplying a 0-5Vdc analog input or by using the controls 5Vdc output
with a potentiometer. Contact closures (PLC’s or relays) can be substituted for standard switches. For cost sensitive applications
requiring minimal speed feedback a tachometer output can be accessed. The tachometer output is based on the signals from the hall
devices used to commutate the motor. The tachometer signal is an open collector output with a 1K ohm resistor in series.
The output is 30 pulses per revolution {ppr). The signal pulses low for 300ns minimum, 600ns typical.

PWM - The PWM Motor Control converts DC input voltage into three phase waveforms. The control performs 4-quadrant
commutation when a PWM control signal is supplied. The control is compatible with 20V/dc to 36Vdc power supplies.
The flexible customer interface allows for the following input signals:

+ PWM

+ Contact Closure for Start/ Stop
Open loop speed control is accomplished by the user supplying a logic level PVYWM input. Contact closures (PLC’s or
relays) can be substituted for standard switches. For cost sensitive applications requiring minimal speed feedback a
tachometer output can be accessed. The tachometer output is based on the signals from the hall devices used to
commutate the motor. The tachometer signal is an open collector output with a 1K ohm resistor in series. The output is
30 pulses per revolution {ppr}. The signal pulses low for 300ns minimum, 600ns typical. For applications requiring more
precise control a Hurst encoder can be added internally to the control for true closed loop operation.

Digital - The ASIC based Digital Motor Control converts DC input voltage into three phase waveforms. The control
performs 4-quadrant commutation, thus allowing the motor to produce motoring and generating torque in both directions.
Three types of motor operation can be performed with the Digital Control: Torque, Speed, and Voltage. The control is
compatible with 10V/dc to 48\/dc power supplies. The flexible customer interface allows for the following control methods:

« PVWM

+ Analog (0-5Vdc or 0-10Vdc)

+ Contact Closure for Start/ Stop and Fwd/ Rev

+ Serial Communications via RS232
The control is easily programmed using a computer and the Hurst RS232 interface kit. The program is stored in non-volatile EEPROM.
Once you program the control to your needs, Hurst can then provide your future motors with your
program pre-installed in the EEPROM. You only program the motor oncel Actual operation of the motor can be handled
via the computer interface or by using standard switches and voltage signals. For applications requiring more precise

control a Hurst encoder can be added internally to the control for true closed loop operation.
Flexible - Reliable - and Affordable.

If more detailed information on the motor controls is needed, please contact Hurst.

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



Power
Input Voltage (Vdc)
Hall Input Valtage (Vdc)
Encoder Input Voltage (Vdc)

Encoder Options (# Lines)
100, 250, 400, 1000
256 wiindex

Inputs
Analog (0-5Vdc)
Analog (0-10Wde)
PWM
Serial
External Control Needed

Connectors & Terminals
(Mating)
Power (Molex brand)
Control/Hall (Molex brand)
Encoder (FCI brand)

Pin Configurations

Digital

10 to 48
Mot required
Mot required

= =

Z <= <=

39-01-20:20, 39-00-0039
80-57-0412, 16-02-0103

Analog

20 to 26
N/A
N/A

MIA
/A,

ZZZZX

39-01-2020, 39-00-0039
30-57-0410, 16-02-0103

PWM

20 to 36
47510 5.25
Uses Hall Input Veltage

=z =

ZZ<Z2Z

39-01-2020, 39-00-0039
50-37-9410, 16-02-0103

External

10 to 48
421024
4.7oto 5.25

< =<

<~ Z2ZZZ

39-01-2040, 39-00-0039
20-57-9408, 16-02-0103
65846-016, 48236-000

Connector/ Pin # |Function Connector/ Pin# |Function Connector! Pin # |Function Connector/ Pin # Function
Power 1 \'s Power 1 Vs Power 1 Vs 1 Phase C

2 VSEm 2 Vs iam 2 Vs 2 Phase B
Control 1 +5V Qutput* | |Control 1 Tach Signal | [Control 1 N/A 3 Phase A

2 0-5Y Input 2 0-5V Input 2 MN/A 4 Gnd

3 0-10V Input 3 INA 3 MN/A 1 Vi

4 Return 4 [N/A 4 Encoder B 2 VSimmy

5 Encoder B 5 MNFA 9 Encoder A 3 Hall 52

5] Encodear A 5] MNIA (3] MIA 4 Hall 51

7 |Data Out" 7  |Fwd/Rev 7 PWM Input 5 Hall 53

8 Data In™* 8 |Run/Stop 8 Run/Stop 6 MN/A,

9 RurhfStDp 9 +5vIR!NI 2] +5V-:RTN| 7 MNIA

10 |Fwd/Rev 10 |+5V Cutput” 10 |+5Vs 3 NIA

11 [PWM Input Encoder 1 +5Vs

12  |Fault Output 2 Encoder A

3 Encoder B
4 Encoder Index

*This output is not to be used for powering other circuitry. 5 +3Vam
It is intended for use with a potentiometer G Encoder /A
{1k ohm minimum, 10k ohm recommended) for speed input only. 7 Encoder /B
** Used for R3232 serial communication 8 Encoder /index

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com




Hurst will assist you in the selection of the best gearhead solution for your application.

Some factors to consider in maximizing your application system’'s performance:
Torque Multiplication Speed Reduction Inertia Matching
Radial Loading Acdal Loading Noise

Spur gearheads will suit most needs in relatively low-torque applications. However, spur configurations have higher
backlash and are usually less efficient than planetary types of similar construction. For constant velocity and unidirectional
applications where backlash is less of a concern, spur gearheads are ideal.

Planetary gearheads are generally specified for their high rated torque and high input speed. Planetary gearheads are
more robust with higher accuracy, lower backlash and longer life than spur gearheads. They are well suited for higher load
applications in small packages ranging from nut runners and nut setters to small medical tools, pumps, and other devices.

The gearhead solution (Spur Vs. Planetary) is primarily dependent upon the application. Some factors to be considered in
making proper trade-offs between cost and performance are shown below.

GEARHEAD TYPE
DESIGN FACTORS SPUR PLANETARY
Torque Capacity Lower Higher
Power to Weight Ratio Lower Higher
Power to Size Ratio Lower Higher
Torsional Stiffness Lower Higher
Backlash Higher Lower
Available Number of Gear Ratios Higher Lower
Operating Speed Lower Higher
Size Larger Smaller
Cost Lower Higher

Gearmotor Selection Guide ¢or non-gearmotors see previous sections)

To construct a gearmotor part number substitute the appropriate digits for the x 's as shown below.

DMxxx24xxXxXx0Xx

| ‘ | I

CONTROL ENCODER || mopEL VOLTAGE GEAR # CABLES
A = Analog* 0 = None Refer to 24 = 24V Refer to Gear Chart 0 = None
B =External || 1= 100 Line Gez;s:a“ page 9 or 11 1= Analog
C = Digital 2 =250 Line 9or 11 2 = External
D = PWM 3 = 400 Line 3 = Digital
*no encoder 4 = 1000 Line 4 = PWM
Byataie 5 = 256 line w/index* All 24" long

*use only w/External

Motor Control ‘B’

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



Brushless DC with Spur Gear

Features

+ Torque Ratings up to 200 oz-in

+ Gear Ratios to 600:1

« 24V/dc Standard - For Other Voltages Consult Factory

« Available with Integral ‘External’, PWM, Analog, and Digital
Motor Controls

+ Ball Bearing Design

+ All Gears and Pinions are Hobbed to AGMA 7 Quality

+ Pinions are Extruded from a Special Steel with a
Modified Long Addendum Tooth Form to Provide
Higher Strength

+ Extremely Compact Design

+ Both Pinion and Gear Teeth are Case Hardened for
Wear Resistance and Rotate on Hardened and
Ground Steel Studs

(4X) #8-32 X

530
406

13,46
10,31

048 + 015 2498 DEEP TAPPED MTG. HOLES . (6.25)
_.I [2,18] .345 597
[° 6337 591
- /%‘;\ 1 15,01
! Y
(2.300) ] (1.906)
[58,42] ] [48.41]
6,10
@ L]F_ 599 R 1.347
[ R 3421
R [ P ‘ 1.00 + .03 2375+ .030 34,06
(43,99] (254 + 8] (60,32 + ,76]
s A +.090
[A+ 229
MNote: Above views are shown with Analog control.
COMTROLLER TYPE PART NUMBER
-DIGITAL -DIGITAL
-PWM -ANALOG
-EXTERMAL |-PWM RATED | RATED See instructions at
-EXTERNAL TORQUE|CURRENT MAX. | MAX. beginning of gear
(w/100 LINE @ i@ GEAR GEAR | RADIAL | AXIAL section to establish
ENCODER)} |(wfo ENCODER) | 24vDC | 24VDC RATIO |STAGE| LOAD | LOAD | WT. LENGTH "A" INCHES [mm] Model number
EXTERNAL | ANALOG PWM DIGITAL
RATED SPEED (RPM) (OZ-IN) | (AMPS) (LE) (LE) | (LE)| CONTROL | CONTROL | CONTROL | CONTROL |MODEL #| GEAR &
5.6 1o 280 93 o 280 15 0.35 21 2 7 5 1.6 | 4.27 [108.4] | 4.87 [123.7] | 4.87 [123.7] | 5.21 [132.3] 0 EGOO
75 1.4 23 | 6.52[165.6] | 7.12[180.8] | 7.12 [180.8] | 7.46 [189.5] 5] EGO0
2210112 3710112 38 0.35 5:1 2 7 5 | 15 | 4.27 [1084] | 487 [123.7] | 4.87 [123.7] | 5.21 [132.3] 0 EGO1
188 14 23 | 652[1656]| 7.12[180.8] | 7.12 [180.8] | 746 [180.5] 3 EGO1
1.1 to 56 18 to 56 75 0.35 10:1 2 7 5 16 | 427 [108.4] | 4.87 [123.7]| 4.87 123.7] | 5.21 [132.3] 0 EGO2
200 (1) 14 20 | 6.52[16586)]| 7.12 [180.8] | 7.12 [180.8] | 7 46 [180.5] 3 EGO02
041018 6.21t018 200 (1) 0.35 30:1 3 7 5 1.6 | 4.27 [108.4] | 4.87 [123.7] | 4.87 [123.7] | 5.21 [132.3] 0 EGO3
02t09.3 311093 200 (1) 0.35 60:1 3 7 5 16 | 4.27 [108.4] | 4.87 [123.7] | 4.87 [123.7] | 5.21 [132.3] 0 EGO4
011056 181056 200 (1) | 0.35 100:1 4 7 5 | 15 | 4.27 [1084] | 4.87 [123.7] | 4.87 [123.7] | 5.21 [132.3] 0 EGO5
004to1.8 0G6to1.8 200 (1) 0.35 3001 5 T 5 156 | 427 [1084] | 487 [123.7] | 4.87 [123.7] | 5.21 [132.3] 0 EGODE
0021009 03008 200 (1) 0.35 600:1 5 7 5 16 | 427 [108.4] | 4.87 123.7]| 4.87 123.7] | 5.21 [132.3] 0 EGO7
MNote: 1) Motor rated torque will exceed the 200 oz-in maximum geartrain rating. If this service is anticipated, a current limiting device should be used.

- Allvalues are at nominal rated input voltage.
- Ambient temperalure range: 0 - 40°C,

- At 25°C ambient, the max motor winding operating temperature rise is 65°C with gearmotor mounted to a 2.50" x 2.50" x 0.25" aluminum plate.

- Performance data shown is typical. More delailed data is available from Hurst for 2ach of the above ratings.

Contact Hurst for other gear ratios & voltages (10Vdc to 48Vdc ).

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



less DC Planetary Gearmotor

MM Series - High Performance
+ True Planetary Design
+ Integrated Design
- Motor, Gearhead and Motor Control in One Compact Package
- Eliminates Extra Parts
- Improves Reliability and System Performance
+ Lowest Backlash Design...Less than 10 Arc. Min.
« Strong, Caged Roller Bearings
+ High Shaft Loading Capacity
+ High Efficiency Over 90%
+ High Torque
+ Viton O-Ring Sealed at Each Joint
+ Sealed Ball Bearings
» All Gears are Heat Treated
+ NEMA Mounting Standards

Size 17
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Note: Above views are shown with Analog control.

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com




Brushless Planetary Gear Table

CONTROLLER TYPE PART NUMBER
DIGITAL See instructions at
DIGITAL ANALOG RATED | RATED GEAR | GEARHEAD beginning of gear
PWM PWM TORQUE| AMPS | GEAR| GEAR | HEAD | BACKLASH section to establish
EXTERMAL |EXTERNAL| @ 24Vdc | @ 24Vdc| RATIO | STAGE | INERTIA | (STD/LOW) | WT. LEMGTH "A" INCHES [mm] Model number
W/ 1DOLINE | WITHOUT
ENCODER | ENCODER
(OZ-IN- EXTERNAL| ANALOG PWM DIGITAL
RATED SPEED (RPM) (LB-IN) | (AMPS) SECY) | (ARC-MIN) | (LB)| CONTROL | CONTROL | CONTROL | CONTROL | MODEL #| GEAR #
13510675 | 22510675 1.7 1 31 | Single | 3.83E-04 6/3 2.1 | 5.89 [149.6]| 6.49 [164.8]| 6.49 [164.8]| 6.83 [173.5] 0 BP10
68 36 31 | Single | 3.83E-04 6/3 34 |8.14 [206.7]| 8.74 [222.0] | 8.74 [222.0] | 9.08 [230.6] 4 CP10
10t 506 | 168 to 506 2.3 1 4:1 Single | 241E-04 6/3 2.1 | 5.89[140.6]| 649 [164.8] [ 6.40 [164.8] | 6.83 [173.5] 0 BP11
g9 36 4:1 Single | 241E-04 613 34 | 8.14 [206.7]]| 8.74 [222.0] | 8.74 [222.0] | 9.08 [230.6] 4 CP11
7 to 368 122 to 368 3.1 1 551 | Single | 1.76E-04 6/3 21 |589[1496]| 649 [164.8])|6.49 [164.8]| 6.83 [173.5] 0 BP12
12 36 55:1 | Single | 1.76E-04 6/3 3.4 [8.14 [206.7]] 8.74 [222.0]| 8.74 [222.0]]| 9.08 [230.6] 4 CP12
6 lo 289 96 to 289 38 1 71 Single | 1.51E-04 6/3 2.1 |5.89[149.6]| 649 [164.8]| 6.49 [164.8]| 6.83 [173.5] 0 BP13
16 36 741 Single [1.51E-04 613 34 |8.14 [206.7]| 8.74 [222.0] | 8.74 [222.0] | 9.08 [230.6] 4 CP13
4 to 202 67 to 202 5.6 1 10:1 | Single | 1.54E-04 6/3 2.1 |589[149.6]| 649 [164.8] | 6.49 [164.8]| 6.83 [173.5] 0 BP14
P~ 23 36 10:1_| Single | 1.54E-04 6/3 34 [8.14 [206.7]] 8.74 [222.0]| 8.74 [222.0]| 9.08 [230.6] 4 CP14
= [ 25w127 | 42t0 127 85 1 16:1 | Double | 2.22E-04 10/5 27 |6.38[162.0]| 688 [177.3]|6.98 [177.3]| 7.32 [185.9] 0 BP15
(1} 34 36 16:1 | Double | 2.22E-04 10/5 4 |8.63[219.2]]9.23 [234.4]|9.23 [234 4] | 9.57 [243.1] 4 CP15
H 2to 92 311to 92 12 1 221 | Double | 1.73E-04 10/5 27 |6.38[162.0]| 6,98 [177.3]|6.98 [177.3]| 7.32 [185.9] 0 BP16
(/p) 47 i6 22:1 | Double | 1.73E-04 10/5 4 |8.63[219.2]] 9.23 [234 4] | 9.23 [234 4] | 9.57 [243.1] 4 CP16
141072 241072 15 1 28:1 | Double | 1.50E-04 10/5 27 |6.38[162.0]| 698 [177.3]|6.98 [177.3)| 7.32 [185.9] 0 BP17
&0 316 28:1 | Double | 1.50E-04 10/5 4 | 8.63[219.2]] 9.23 [234.4)| 9.23 [234 4] | 9.57 [243.1] 4 CP17
1to 51 17 1o 51 21 1 40:1 | Double | 1.32E-04 10/5 27 |6.3B[162.0]1] 6.8 [177.3]1| 6.98 [177.3]| 7.32 [185.9] 0 BP18
85 36 40:1 | Double | 1.32E-04 10/5 4 |8.63[219.2]]9.23[234.4]| 9.23 [234.4]| 9.57 [243.1] 4 CP18
0.7 to 37 1210 37 29 1 55:1 | Double | 1.31E-04 10/5 27 |6.38[162.0]| 6.98 [177.3] | 6.98 [177.3]| 7.32 [185.9] 0 BP1A
117 (1) 36 55:1 | Double | 1.31E-04 1015 4 | 8.63[219.2]] 9.23 [234 4] | 9.23 [234 4] | 9.57 [243.1] 4 CP1A
06to 29 10to 29 a7 1 70:1 | Double | 1.30E-04 10/5 27 |6.38[162.0]| 6.98 [177.3] | 6.98 [177.3]| 7.32 [185.9] 0 EP1B
128 (1) 36 | 70:1 |Double | 1.30E-04 10/5 4 |[863(219.2)|9.23 (234 4] 9.23 (234 4] 9.57 [243 1) 4 CP1B
0.4 to 20 6.7 to 20 52 (1) 1 100:1 | Double | 1.30E-04 10/5 27 |6.38[162.0)| 698 [177.3]|6.98 [177.3]| 7.32 [185.9] 0 BP1C
13510675 | 2250 675 1.7 1 3 Single | 1.68E-03 63 3.2 |6.07[154.2]| 6.68 [169.7]| 6.68 [169.7]| 7.02 [178.3] 0 BP20
6.8 36 31 Single | 1.68E-03 613 4.5 |8.32[211.3]| 8.93 [226 8] | B.93 [226 B]| 9.27 [235.4] 4 CP20
10 to 506 | 168 to 506 23 1 41 Single | 1.27E-03 6/3 32 |6.07[154.2])) 6.68 [169.7]| 6.68 [169.7]| 7.02 [178.3] 0 BPZ21
101 36 411 Single | 1.27E-03 6/3 4.5 | 8.32[211.3]] 8.93 [226.8] | 8.93 [226.8]| 9.27 [235.4] 4 CP21
Tlo3es | 12210 368 3.1 1 5511 | Single | 1.08E-03 6/3 3.2 |6.07[154.2]| 6,68 [169.7]| 6.68 [169.7]| 7.02 [178.2] 0 BP22
12 36 55:1 | Single | 1.08E-03 6/3 4.5 |8.32[211.3]| 8.93 [226.8] | B.93 [226.8]| 9.27 [235.4] 4 cp22
6 to 289 06 to 289 39 1 ] Single | 1.01E-03 6/3 32 |6.07 [154.2)| 6.68 [169.7] | 6.68 [169.7]| 7.02 [178.3] 0 BP23
16 36 741 Single | 1.01E-03 6/3 4.5 |8.32[211.3]] 8.93 [226.8] | 8.93 [226.8]| 9.27 [235.4] 4 CP23
L9, 4 to 202 67 to 202 5.6 1 10:1 | Single | 9.50E-04 613 3.2 |6.07[154.2]| 6.68 [169.7]| 6.68 [169.7]| 7.02 [178.3] 0 BP24
N 23 36 10:1 | Single | 9.50E-04 63 4.5 18.32[211.3]| 8.93 [226.8] | B.93 [226.8]| 9.27 [235.4] 4 CP24
< | 250127 | 4210 127 85 1 16:1 | Double | 1.28E-03 10/5 42 |6.80[175.0]| 7.50 [190.5] | 7.50 [190.5] | 7.84 [199.1] 0 BP25
E 34 36 16:1 | Double | 1.28E-03 10/5 55 914 [2322]) 9.75[247 6] | 9.75 [247 6] | 10.1 [256.3] 4 CP25
T 2t0 92 3 to 92 12 1 22:1 | Double | 1.09E-03 10/5 4.2 | 689 [175.0]]| 7.50 [190.5]| 7.50 [190.5]| 7.84 [199.1] 0 BP26
= 47 36 221 | Double | 1.09E-03 10/5 55 19.14 [232.2]| 9.75 [247 6] | 9.75 [247 6] | 10.1 [256.3] 4 CP26
141072 | 241072 15 1 28:1 | Double | 1.01E-03 10/5 42 |6.89[175.0]| 7.50 [190.5]| 7.50 [190.5]| 7.84 [199.1] 0 BP27
&0 3.6 28:1 | Double | 1.01E-03 10/5 55 |9.14 [232.2]] 9.75 [247 6] | 9.75 [247 6] | 10.1 [256.3] 4 CP27
1to 51 17 to 51 21 1 40:1 | Double | 9.53E-04 10/5 4.2 |16.89 [175.0]1| 7.50 [180.5]| 7.50 [190.5]| 7.84 [199.1] 0 BP28
85 36 40:1 | Double | 9.53E-04 10/5 5.5 | 9.14 [232.2]| 9.75 [247 6] | 9.75 [247 6] | 10.1 [256.3] 4 CcpP28
07037 | 121037 29 1 55:1 | Double | 9.51E-04 10/5 4.2 6.89[175.0]| 7.50 [190.5]| 7.50 [190.5}| 7.84 [199.1] 0 BP2ZA
117 36 55:1 | Double | 9.51E-04 10/5 55 |9.14 [232.2]| 9.75 [247 6] | 9.75 [247 6] | 10.1 [256.3] 4 CP2A
06tc 29 1010 29 a7 1 70:1 | Double | 9.50E-04 10/5 4.2 |6.89 [175.01| 7.50 [180.5]| 7.50 [190.5] | 7.84 [199.1] 0 EP2E
149 36 70:1 | Double | 9.50E-04 10/5 5.5 |9.14 [232.2]| 9.75 [247 6] | 9.75 [247 6] | 10.1 [256.3] 4 CP2B
04 to 20 6.7 to 20 53 1 100:1 | Double | 9.49E-04 10/5 4.2 |6.89[175.0]| 7.50 [180.5]| 7.50 [180.5]| 7.84 [199.1] 0 BP2C
MNote: 1) Motor rated torque can exceed indicated maximum gearhead rating. If this service is anticipated a current limiting device should be used.

- Allvalues are at nominal rated input voltage.
- Ambient temperature range: 0 - 40°C.

- AL 25°C ambient, the max motor winding operating temperature rise is 65°C with gearmotor mounted to a 2.50" x 2.50" x 0.25" aluminum plate.
- Performance data shown is typical. More detailed data is available from Hurst for each of the above ratings.
Contact Hurst for other gear ratios & voltages (10 to 48Vdc ).

Contact Hirst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com




JB Series - Moderate Performance Inline Planetary

True planetary design

Low backlash design

Strong, caged roller bearings
Sealed ball bearings

All gears are heat treated
NEMA mounting standards

SE Series - High Performance Metric Inline Planetary

+ Metric and NEMA mounting available

* True planetary design

+ High radial and axial shaft loading capacity

* Low start-up torque

» High torque capability

» Popular metric output shaft and front bracket design
+ Low backlash design

EVW Series - Precision Right Angle Planetary

« True planetary design

Tapered roller bearings

Low backlash design

Strong, caged roller bearings
High shaft loading capacity

Case hardened spiral bevel gears
Sealed ball bearings

All gears are heat treated

NEMA mounting standards

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 vwwww.hurst-motors.com



Hybrid Stepper Series ' @

Hybrid

Stepper Motor

The term, hybrid, is due to the motor being operated under the combined principles of permanent magnet and variable reluctance. The
most popular step angle for the hybrid stepping motor is 1.8 degrees, or 200 steps per revolution.

The Hybrid Stepper is the motor solution for precision movements or higher speed applications in factory and office automation.

Hybrid Stepping Motor Mechanical Construction

The construction of a hybrid stepper motor is characterized by havindc_; a coil, multi-toothed stator and rotor poles with a permanent magnet.
This construction offers small step angle, sufficient torque and speed.

A 200 step per revolution (1.8 step motor with 2 phases “on” (4 phase instant) has 50 rotor teeth on each rotor yoke. These are referred
to as poles. The stator has 8 poles. A phase state in a motor with permanent magnets is considered a single polarity current or voltage. A
cycle is considered a positive and negative current or voltage.

These motors are usually wound with a bifilar winding, this makes it possible to drive a motor from a single polarity voltage without usin
reversing switches or transistors to reverse the current to the motor windings. Each of the poles has 2 windings and is mistakenly called a
4 phase motor because of this. If the motor is driven from a bipolar drive or ac power source only 1 winding per pole is required.

Advantages of Hybrid Stepper Motor

+ Higher Torques than variable reluctance and permanent magnet step motors
+ Allows for small step angles (higher rps)
* Highly Accurate - step angle error is small and non-cumulative

Driving System of Hybrid Stepping Motor

The DC power supply is switched to each phase in sequence to operate a stepping motor. Ordinary DC or AC power supplies will not run a
stepping motor unless the driving circuit includes a switching circuit. The signal circuit is used to generate pulses, change or stop
frequencies and to generate reversing signals. The logic circuit distributes signal pulses to each wire according to the number of phases
and the excitation method.

Stepper Drives

Unipolar Drives
Motor phase winding current is switched in only one direction

(typically to ground).
N

Sequencing Charts

mple low cost drive circuit Full Step (1 Phase)
* Requires a center tap winding CW Rotation viewing Mounting End
* Lower output Torque Step| A (Red)| B (Yellow) [ /A (Blue) [ /B (Brown)
+ 6 & 8 lead motors 0 on
Bipolar Drives ; 2L P
Motor phase winding current is switched in both directions 3 o
+ Higher cost drive circuit L
* No center tap winding required 4 On
* Higher output torque
« Approx 1.4 X Unipolar Drive Full Step (2 Phase)
4 6 & 8 lead motors CW Rotation viewing Mounting End
+ 8 Lead motors are more efficient when used with a bi-polar drive Step| A (Red)| B (Yellow)| /A (Blue) | /B (Brown)
0 On On
Stepping Methods 1 on on
Full/Half Stepping — e
Steps the motor by alternating phase windings in fully on or fully off mode 2 on on
+ Full Stepping (1 Phase)
* Energize 1 phase at the same time Half Step (2 Phase)
» 1 Phase stepping uses half the power devices as CW Rotation viewing Mounting End
2 phase stepping Step| A (Red) | B (Yellow) | /A (Blue) | /B (Brown)
+ Full Stepping 0 On On
» Energize 2 phases at the same time 1 On
» Rotor step is function of motor pole count 2 on Oon
+ Half Stepping 3 on
» Sequences 2 phases “on” and “off’ a on on
» Rotor step 1/2 of full step value 5 on
» 510% less torque than with full step control 6 on on
- - 7 On
Microstep Stepping 5 B o

Gradually energizes a phase to create smaller subdivisions of each full-step.
+ Requires sophisticated control electronics

+ Resonance speeds become an issue

» 20-30% less torque than with full step

+ Motor design becomes significant

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



H17 Specifications

Mounting Flange:

Step angle:
Fositional Acc

Uracy:

Mumber of Phases:
Temperature Rise:
Insulation Resistance:

Diglectric Stre

ngth:

Insulation Class:
Mumber of lead wires:

L ead wire:

Operation Ambient Temp:

MEMATT

1.8°

+ 5% max.

2 ord (4 Phase standard)

70 °C max

1000 ohms at S00VDC for 1 minute
SO0VAC for 1 minute

iZlass B

G lead uni-polar, bi-polar upon request
LIL3265 AVWGHZE

-10°C ~ +50°C

Fadial Play: 0.03 mm max at 04 kg load
Axial Play: 0.02 mm max at 0.5 kg load
H17 Dimensions
MILLIMETERS
UL 3265 DIMENSIONS = " ivcHEs
1— AWG 26
ol+ -8 |8
E' ? ;?1 gg 24305 = LH 10+0.5
4 - M3 TAP =1 ol8 ol T [0.84+0.02] L*0.04 0.4+0.02
, 4.0 - x| plA
DEEP: 5== (MIN) & Slo
1 o
i ¥ Q " L " —E"
] 63 | ﬂ ) '_ _ :--]
| @ «—yﬂ!' -E L\—GF’TIDNAL
L ] —I -
2.0+0.05
O03140.2 —] p— ~
| 039403 |
01.54 +0.01
H17 Hybrid Options
Example: H 17 032 4 34
Motor Family | Frame Size | Phase Voltage Phase Length
Options Hybrid Stepper |17=17mm 032=3.2VDC 4=4 Phase Unipolar 31=31mm
040=4.0VDC 2=2 Phase Bi-polar 34=34mm
045=4.5VDC 40=40mm
120=12.0vVDC
H17 Wiring Diagram
RED A CCW Full Step (2 Phase)
E— CW Rotation viewing Mounting End
Step| A (Red) | B (Yellow) | /A (Blue) | /B (Brown)
BLUE A CW 0 On On
1 On On
2 On On
B BCOM B 3 On On
YELLOW  BROWN 4 On On
WHITE

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 vwww. hurst-motors.com




Hybrid Stepper Series

H17 Motor Specifications Table

Total | Detent | Holding = Rotor
Watts | Torque | Torque tnerﬂi Weight | Length-L
Hurst Voltage | Resistance Inductance | Current  Input gf-cm Kagf-cm g-cm g mm
Part-Number DC Ohms mH/phase | A/Phase (W) {0z-in) {oz-in) { oz—in‘?} {0Z) {in)
70 1.0 16 180 31
H17045431 45 9.0 6.0 0.50 4.5 (1.0) (13.9) | (0.087)  (6.3) (1.22)
H17120434 12 75.0 85.0 016 3.84 an 1.1 20 200 34
H17040434 4 | 4D 42 | 100 8.0 (1.25) (15.3) | (0.109) (7.0) (1.34)
H17032434 a2 | 27 2% | 198 7.68
H17120440 12 | 300 330 | 040 96 100 1.8 30 250 40
H17040440 4 40 37 1.00 8.0 (1.39) | (25.0) | (0.164) (8.8) | (1.575)
|

H17 Typical Performance Curves

H17045431 H17040434
12 18 — =T -T
16
14
12
10

TORQUE (oz-in)
4% ] .- (=3 oo E
TORQUE (oz-in)
-3 NI . .

G ! ! : ]
500 1000 3000 5000 7000 10000 500 1000 3000 5000 7000 10000
INPUT PULSE (PPS) INPUT SPEED (PPS)
Constant Current Driver, Current:0.5A/PH(2Phase Constant Current Driver, Current :1.0A/PH(2Phase
QM) ON)
Input Power: 24VDC Input Power; 24VDC
H17032434 H17120434

18
16
14
12
10

TORQUE (oz-in)
o N A O O
TORQUE (oz-in)
O 2 MW A O N WO

500 1000 3000 5000 7000 10000 100 200 300 500 566 o0b
INPUT SPEED (PPS)
Constant Current Driver, Current :1.2A/PH(2Phase INPUT SPEED (PPS)
ON) Constant Voltage Driver

Input Power: 24VDC Voltage (12V/PH(2Phase ON)

H17040440 H17120440
18

16
14
12
10

25

20

15

10

TORQUE (0z-in)
4]
TORQUE (oz-in)
o M OB S

i}
500 1000 3000 5000 7000 10000
INPUT SPEED (PPS) 200 400 600 800 1000 1200
Constant Current Driver, Current ;1.0A/PH(2Phase INPUT SPEED (PPS)
ON) Constant Voltage Driver,
Input Power: 24VDC Voltage: 12V/IPH(2Phase ON)

Mote: Typical performance data generated by full step unipolar controller

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 vwww. hurst-motors.com
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H17ET Dimensions

H17ET Specifications

rMounting F

lange:

Step angle:
Fasitional Accuracy:

Mumber of Fhases:
Temperature Rise:

Insulation Resistance:

Dielectne Strength:

Insulation Class:
Mumber of lead wires:

Lead wire:

Operation Ambient Temp:
Radial Play:

Axial Play:

MNENM A
1.8"

7

+ 5% max.
2 ord (4 Phase standard)
T0°C max
1000 ohms at S00VDC for 1 minute

S00WAC for 1 minute

Zlass B

6 lead uni-polar, bi-polar upon reguest

UL3265
e B

AWVGEZD
+507C

0.03 mm max at 04 kg load
0.08 mm max at 0.5 kg load

MET
DIMENSIONS = M'Hi'&”gggﬁs
UL 3265
]—-/7 AWG 26 OR 24
ol«, s |8
+1 ptd = O
g?' glf 8IS _ 20305  t# 10+0.5
4 - M3 TAP G o wl8 alf TTloesr0.02 L0.04 0.4 0.02
.40 nan \ | IS a|® 5
DEEP: ! g8 LB
o ' P ™
‘lg =
— - -~ LJ&— —t - =
L e 1] ||
. : wy| 9 = )
d ; ({'3: o] e OPTIONAL
2.0 H0.05
03140.2 =
LTI 0.079+0.002
01,65 +0.01
H17ET Hybrid Options
Example: H 17 032 4 34
Motor Family | Frame Size | Phase Voltage Phase Length
Options Hybrid Stepper |17=17mm 032=3.2VDC 4=4 Phase Unipolar 31=31mm
040=4.0VDC 2=2 Phase Bi-polar 34=34mm
045=4.5VDC 40=40mm
120=12.0vDC
H17ET Wiring Diagram
RED A CCW
Full Step (2 Phase)
BLACK A COM ) CW Rotation viewing Mounting End
Step| A (Red) | B (Yellow) | /A (Blue) | /B (Brown)
BLUE A C\W 0 on On
1 On On
2 On On
B BCOM B 3 On On
YELLOW  BROWN 4 On On
WHITE

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com
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Hybrid Stepper Series

H17ET Motor Specifications Table

Total | Detent | Holding | Rotor
Watts | Torque | Torgque Inertrig Weight | Length-L
Hurst Voltage | Resistance | Inductance | Current | Input gf-cm Kaf-cm g-cm g mm
Part-Mumber DC Ohms mH/phase | A/Phase | (W) {oz-in) {oz-in) | (oz-in?) (ozZ) {in)
H1TET120434 | 12 40 23 | 03 | 7.2 | 120 1.6 33 200 34
HITETO32434 | 3.2 2.7 1.8 | 1.2 | L7 ] {(1.7) (22.2) (0.18) (7.0) (1.34)
H1TET120440 | 12 30 27 | 04 96 | 140 2.5 53 250 40
HI7ETO60440 | 6 10 95 . 06 72 | (195) (34.7) (0.29) (8.8) (1.58)
H17ETD40440 4 3.3 3.2 1.2 2.6 .
200 32 | 60 340 46
H17ET040446 4 3.3 3 1.2 0.6 (2.78) | (44.5) | (0.33) (12.0) (1.81)

H17ET Typical Performance Curves

H1TET120434 HI1TET032434
18 25 1 =T T
16
20
14
E. —
g 12 $ 15 |
L 1 w
% a
g * € 10
m =
O 6
= 5 |
4
- 0
0 500 1000 3000 5000 7000 10000
200 400 G600 g00 1000 1200 INPUT SPEED (PPS)
INPUT SPEED (PP5) Constant Current Driver, Current:
Constant Voltage Driver 1.2A/PH{2Phase ON)
Voltage: 12VIPH(2PhaseON) Input Power: 24VDC
H17ET120440 H1TET060440
2[} | 35 . — I — — -y
18
16 30
T M £ 25
8 12 8 2
w 1g w
= =
o 8 o 15
7 @
2 s 2 10
* 5
2
0 0
200 400 600 800 1000 1200 e e T e 2000 sa
INPUT SPEED (PPS) INPUT SPEED (PPS)
Constant Voltage Driver Constant Current Driver,Current: 0.6A/PH(2Phase ON)
Voltage: 12V/IPH(2Phase ON) Input Power: 24VDC
H1TETO040440 HATET040446
35 45 — ———
30 40
- = . 35
£ 25 =
" 30
2 20 8 .5
w w
g 15 3 2
& E 15
O 10 o
S |
0 0
500 1000 3000 5000 7000 10000 500 1000 3000 5000 T000 10000
INPUT SPEED (PPS) INPUT SPEED (PPS)
Constant Current Driver, Current: Constant Current Driver, Current:
1.2A/PH(2Phase ON) 1.2A/PH(2Phase ON)
Input Power: 24VDC Input Power:- 24VDC

Mote: Typical performance data generated by full step unipolar controller

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com
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HZ23R Dimensions

H23R Specifications

Step angle:

Lead wire:

Fadial Play:
Axial Play:

Mounting Flange:

Fositional Accuracy:
Mumber of Phases:
Temperature Rise:
Insulation Resistance:
Dielectric Strength:
Insulation Class:
Number of lead wires:

Operation Ambient Temp:

MEMA 23

1:8%

+ 5% max.

2 ord {4 Phase standard)
g0°C max

S00VAC for 1 minute
Zlass B

100M ohms at 500VDC for 1 minute

6 lead uni-polar, bi-polar upon reguest

UL3265 or UL 1007 AWG#22

SRR e i B
0.03 mm max at 0.5 kg load
0.08 mm max at 0.7 kg load

MILLIMETERS
DIMENSIONS = INCHES
UL 3265 or 1007
1 AW 20.640.5 L+ 1940.5
0.8140.02 L+0.04 | [ 0.75+0.02
(=] i-B 5.1
HI% 0.20 G .
Al 5|8 w©lg 1540.5
i ] = b 0.59+0.02
l oo HIF
7 s G e,
i + 0| ey
T Loss BRI
N - l
02 L2
= 412 el —l 1 | | be—m————
2% of8 1
Olet. 0 k
0 El‘
i ‘ OPTIONAL
1.6 +0.05
|

H23R Hybrid Options

0.06310.002

Example: H 23R 028 4 51
Motor Family Frame Size Phase Voltage Phase Length
Options Hybrid Stepper [23R= 23mm (Round Maotor) |028=2.8VDC 4=4 Phase Unipolar | 51=51mm
030=3.0vDC 2=2 Phase Bi-polar | 56=56mm
060=6.0vDC
120=12.0vVDC

H23R Wiring Diagram

RED A CCW Full Step (2 Phase)
BLACK A COM 2 ) CW Rotation viewing Mounting End
Step| A (Red) | B (Yellow) | /A (Blue) | /B (Brown)
BLUE A CW 0 On On
1 On On
2 On On
B BCOM B o On On
YELLOW  BROWN 4 On On
WHITE

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com
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Hybrid Stepper Series

H23R Motor Specifications Table

Total | Detent  Holding ~ Rotor Length-
Watts| Torque  Torque Inertlf Weight L
Hurst Resistance | Inductance Current Input| gf-cm Kgf-cm g-cm g mm
Part-Number | Voltage DC Ohms mH/phase A/Phase (W) | (oz-in) (oz-in) (oz-in®) | (oz) (in)
H23R120451 12 20.0 30.0 0.60 1440 | 400 5.0 120 500 51
H23R028451 28 14 2.0 2.00 11.20| (5.6) (69.5) (0.656) | (17.6) (2.01)
H23R120456 12 20.0 38.0 0.60 14.40 450 6.0 155 620 56
H23R060456 6 5.0 9.8 120 1440| (8.3) (83.4)  (0.847) | (21.9) (2.205)
H23R030456 3 1.4 2.9 2.20 13.20
H23R Typical Performance Curves
H23R028451 H23R120451
70
E|:| -“""""--..____
50 =
£ £
% 40 5
§o
" 20 x
r—
10
0 L L 28 -
200 500 700 1000 3000 5000 L : - :
INPUT SPEED (PPS) 200 400 600 1200 1500
Constant Current Driver, INPUT SPEED (PPS)
Current:2. 0A/PH{2Phase ON) Constant Voltage Driver
Input Power: 24VDC Voltage: 12V/PH{2Phase ON)
H23R120456 HZ3R060456
70
60
50 £
z S
% 40 w
g % g
=] [w]
=
20
10
0 500 1000 3000 5000 7000 10000
100 200 300 500 760 1000 INPUT SPEED (PPS)
CIHFUT ArE=d (Fr Sy Constant Current Driver, Current:1.2AFPH(2PhaseON)
anslant 'ual:age Dirver Inpu[ Power 24VDC
Voltage: 12V/PH{2Phase ON)
H23R030456
BD
70
= 60
E 50
w 40
g %
o
= 20
10
0
500 1000 3000 5000 7000 10000
INPUT SPEED (PPS)
Constant Curment Drriver, Current
2. 2A/PH(2Phase ON)

Input Power. 24VDC

Mote: Typical performance data generated using full step uni-polar controller

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com
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H23S Specifi

cations

Mounting Flange:
Step angle:
Fositional Accura

Dielectne Strengt
Insulation Class:

Lead wire:

Fadial Play:
Axial Play:

H23S Dimensions

s

Mumber of Phases:
Temperature Rise:
Insulation Resistance:

h:

Mumber of lead wires:

Operation Ambient Temp:

MEMA 23
1.82

+ 5% max.

2 ord (4 FPhase standard)

B0°C max

1000 ohms at 500VDC for 1 minute
S000VAC for 1 minute

Zlass B

G lead uni-polar, bi-polar upon reguest
L3265 or UL1007 AWG#22

QST ek 50
0.03 mm max at 0.5 kg load
0.08 mm max at 0.7 kg load

MILLIMETERS
DIMENSIONS = INCHES
UL 3265 or 1007
AWG 22 20.6+0.5 L+ 15+0.5
e 0.81+0.02 L+0.04 0.59+0.02
e of i«
a2 o|2 S ey 15305
¥ & ‘g’]‘ﬁ 0.590.01
Lﬂt{‘] |
Ml 98
[T L s -
offf 3 gt | |
o8 o8 e e S
| YRS L Bl T 2
Oiew =T -
o 0o )
l L ! ] l ﬁ_:: OPTIONAL
. 1.6+0.05
0.063 +0.002
H23S Hybrid Options  exampte: H 238 050 2 42
Motor I'-:Hmiljf Frame Size Phase Voltage Phase Length
Options Hybrd Stepper  |235=23mm (Square Motor)  |013=1.3VDC 4=4 Phase Unipolar 42=42mm
021=2.1vDC 2=2 Phase Bi-polar S54=54mm
025=2.5VDC TE=TEmm
030=3.0vVDC
35=3.5v0OC
045=4.5VDC
050=5.0VDOC
073=7.3vVDC
085=85VDC
H23S Wiring Diagram
RED A CCW
Full Step (2 Phase)
BLACK A COM ) CW Rotation viewing Mounting End
Step| A (Red) | B (Yellow) | /A (Blue) | /B (Brown)
BLUE A CW 0 On On
1 On On
2 On On
E BCOM B 3 On On
YELLOW  BROWN 4 On On
WHITE

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com




Hybrid Stepper Series

H23S Motor Specifications Table

Total | Detent | Holding | Rotor
Watts | Torque | Torque Inenlg Weight ' Length-L
Hurst Resistance Inductance | Current Input | gf-cm Kgf-cm g-cm g mim
Part-Number  Voltage DC | Ohms mH/phase | A/Phase (W) | (oz-in) {oz-in) {oz-inz) (oz) {in)
H235050442 5.0 5.0 6.9 1 10 150 90 450 42
H235025442 2.5 1.3 1.5 2 10 (2.1) (55.55) (0.492) (16) (1.654)
H235013442 1.3 0.45 0.5 3 7.8
H23S073454 7.3 7.3 14 1 146 | 250 230 650 @ 54
H23S035454 | 3.5 1.75 2.6 2 14 | (3.5) (111.2) | (1.26) (23) | (2.125)
H235021454 2.1 0.7 1.3 3 12.6
'H235085476 | 85 85 18 1 17 | 400 370 980 | 76
H23S045476 4.5 2.3 4.3 2 18 | (5.6) | (1876) | (2.02) (35 | (2.992)
H235030476 3.0 1.0 1.7 3 18
H23S Typical Performance Curves
H235050442 H235025442 H235013442
Eﬂ ] e p
50
3 H H
% 30 - 3
z & $
= 20 2 =
10
0 o ; . ; il J 0
500 1000 3000 5000 7000 10000 500 1000 3000 5000 7000 10000 S00 1000 3000 5000 7000 10000
Input Speed (PP IMPUT SPEER [PPS) INPUT SPEED (PPS)

120

100

TORGUE {oz-in)
(] = n (o]
[ ] o ] [ ]

=

180
160
140
120
100
a0
60
40
20
0

TORQUE {oz-in)

Conslant Current Oriver, Current: 1.0APH{2Phase ON),
Input Power: 24VDC

H235073454

300 500 1000 1500 2000 3000
INPUT SPEED (PPS)
Conslan! Currenl Driver, Curment:1.0APH{2Phase ON)
Input Power: 24VDC
H235085476
100 1000

200 | B0Pspeesd ?IQPS} L

Constant Currenl Driver, Curreni: 1.00PH(2Phase ON)
Input Diriver: 24V0C

TORQUE (az-in)

TORQUE {oz-in)

Conglant Cusrant Driver, Currant: 2 QAPH{ZPhase ON)
Ingiid Peswar: 249VDC

H235035454

3000 5000 10000

INPUT SPEED {PPS)
Conslant Currenl Driver, Current: 2.00/PH(ZPhase ON)
Input Power: 28VDC

500 1000 yooa

H235045476
180
160
140
120
100
80
[i54]
40
20
0
100 500 1000 S0 000 TO00

INPUT SPEED (PPS)
Consatant Current Driver, Current; 2.00PH(2FPhase ON)
Input Powar: 24VDC

Mote: Typical performance data generated by full step unipolar controller

an
an
T
1]
=11
&

30

TORQUE {oz-in)

20

10

u

S0 10040

TORQUE {oz-in)

Constant Current Drver, Current: 3.0APH{2Phase OMN)
Inpat Power: 24VDC

H235021454

3000 100040

INPUT SPEED (PPS)
Conslant Current Driver, Cumrent:3.0APH(ZPhase ON)
Input Power: 24VDC

S000 TO0G

H235030476

180
160
140
120
100
80
60
40
20
0
500

1000 3000 5000 7000 10000

INPUT SPEED (PPS)
Constand Current Driver, Current: 3.00PH[2Phase ON)
Inpul Power: 24VWDC

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 Www. hurst-motors.com
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Permanent Magnet Stepping Motor Application Notes

Hurst offers a broad line of permanent magnet stepping motors of the economical can-stack construction type with step angles in

the range of 7.5 to 18° degrees. A complete line of high quality gearing is available for several of the models. Stepping is achieved

by electronic commutation of the stator windings. Each pulse input to the commutation circuitry produces a fixed angular increment

of rotation of the output shaft. The error in this increment is non-cumulative and is typically less than £5% of the nominal step angle value.
Up to a maximum pulse rate known as the pull-in rate, a stepping motor maintains an error free ratio rotational position to

input pulses with the ability to start, stop or reverse direction. Above this rate, the motor must be accelerated and decelerated to
maintain pulse to step integrity. Because of the precise incremental motion characteristics, stepping motors are well suited to
positioning applications of all types. The permanent magnet rotor also provides inherent detent torque when the stator is not

energized. The performance of a stepping motor in a given application is highly dependent upon its control circuitry.

A ‘—a el @2
: : - g A[B[c]|D
Stepping Motor Construction and Operation g3 T« [£] « | &
"Can-stack" stepping motors consist of two stacked sets of toothed stator poles, %gl “{; i . : 5
circular coils and a cylindrical ceramic permanent magnet rotor with radial alternating F 3 S — o

north and south poles. The number of rotor poles is equal to the number of stator teeth
in each set of poles. VWhen the stator pole coils are energized, the rotor will align itself
between the two equal stator fields. Typically the number of poles are such that the = — — —
motors have step angles in the range of 7.5 to 20 degrees. ATBC -

A single step of the rotor corresponds to a change of magnetic polarity for one set of
stator teeth. This change in polarity is brought about by reversing the direction of
current flow in the coil associated with those teeth. The rotor motion for a single step
with no load applied is that of a damped oscillation. The dampening characteristics are 2
modified by frictional and inertial loading, the sequence in which windings are
energized, and the electronic dampening in the drive circuitry.

+
+ +|+|O
@l N =
+

e
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+
L]
Is
+

% Wave Drive Sequence
L ]

+
L]

+ + -

@)~ | | )| G| B | =
+
L]
+
L]

+

Half-Step Sequence

ROTOR
POSITION

Stepping Motors Step Angle Accuracy fﬂ p "|

The average value of the measured step angles of an unloaded stepping motor over | 1| / l'lll X\H\f\/\f
360° will be equal to the nominal step angle. The maximum deviation of the ||

individual steps from the nominal step angle is the error usually specified as a b J
non-cumulative or incremental step angle error. The typical maximum value for this
error in a can-stack motor with two phases energized is £5%. /

TIME
SINGLE STEP RESPONSE

Stepping Motor Stepping Sequences

For continuous rotation a repeating sequence of changing tooth polarity is required. Differences in motor performance characteristics
result from different sequences.

A commonly used scheme for stepping is to energize both stator coils and to reverse the current in alternate coils with each successive
step. This results in a four step sequence. Reversing the sequence reverses the direction of rotation. This is called a
full step mode with two phases on.

It is also possible to step the rotor with the same angular increment by energizing only one phase each step. This is also a four
step sequence and is known as a wave drive. Since only half the copper volume is being used, the efficiency is lower and there is less
damping with this scheme than with two phases on.

A third sequence alternates between one and two phases energized to produce 1/2 the step angle of the previous sequences.
The half step sequence requires eight steps. Angular resolution is improved and the smaller step angle provides an improvement
in damping. However, it should also be noted that this scheme produces alternate "weak" steps when only one phase is energized.

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 vwww. hurst-motors.com



Stepper Motor Series ' ,,

Stepping Motor Resonance

All stepping motors exhibit resonance at certain pulse rates. In typical can-stack stepping
motor applications resonances are most commonly encountered at low frequencies (less
than 100 pulses per second). Although there is no loss of steps at these frequencies,
there is an increase in vibration and noise. This becomes even more noticeable when a
gear train is coupled to the motor. VWWhen operation at resonant frequencies cannot be
avoided, some improvement in damping may be obtained with increased frictional
damping, reduced input power, modified drive circuitry or half-stepping.

TORQUE
{OZ-IN)
AVERAGE
DC
CURRENT

{ma)

TORAQUE

CURRENT

- R W = W 3 O~ OB WD
Ll i i i b 3 i 1

50 100 150 200 250
STEPPING RATE (PULSES/SECOND)
. T DYNAMIC TORQUE

Stepping Motor Torque Characteristics
The maximum torque developed by the motor is the static or holding torque. It is measured while displacing the rotor one step
with one or two phases energized. During continuous stepping with a constant voltage supply the dynamic torque developed
decreases with increasing stepping rate. This reflects the relatively large inductance to resistance ratio of the motor. In a typical
dynamic torque curve {commonly called an L/R curve) the lower curve represents the maximum torque load which the motor will
start and stop without losing steps (pull-in). The upper curve represents the maximum torque which the motor can develop at a
given pulse rate or alternately, the maximum rate to which a given load can be accelerated {pull-out).

Motor torque at high pulse rates can be increased by increasing the input to the motor using a variety of drive techniques. These
include simple schemes such as increasing the voltage directly or decreasing the time constant by adding external series
resistance, and more elaborate techniques such as bi-level voltage drives in which winding current is controlled. VWhen overdriving
techniques are used to extend motor performance, consideration must be given to the maximum permissible temperature rise of
the motor winding based on the insulation rating of the motor.

Stepping Motor Bifilar and Bipolar Operation

The terms bifilar and bipolar refer to two different types of windings that may be used

in the stator coils. Bipolar windings contain a single coil in each stator half. The +V

switching circuitry used to reverse the direction of current flow with this coil is typically

of the full bridge or dual supply type. Bifilar windings contain two coils in each stator

half. When they are connected as shown in the figure, the magnetic polarity of the stator .

teeth can be reversed by switching from one coil to the other of each pair with a unipolar  «, ¢ - g g E g Aa
supply. Note that although a bifilar-wound motor does contain four coils or "phases," it g 7
is operated as a two phase motor. Bifilar-wound PM steppers are widely used because — =
of the drive circuit simplicity. All stock Hurst stepping motors use this winding .
configuration. - — L —

Bifilar and bipolar-wound motors do exhibit some performance differences. Since the
winding volume per phase of a bifilar-wound stepper is only half that of a bipolar-wound
stepper, the attainable ampere-turns for a given input power will not necessarily be
lower for the bifilar-wound motor. Therefore, the torque is lower. However, with an L/R +V +V
drive the bipolar coil with its larger volume will have a larger time constant. At high = i - T
stepping rates the bipolar-wound motor's torque will decrease to approximately the
same level as that of the bifilar-wound motor. ~

The choice of winding type will depend upon the application. The holding torque for a i 8 o
bipolar version of a given motor will be 20-30% higher than the bifilar version. Dynamic
torque differences will depend upon the drive circuitry. With the simplest drive circuits —

the bipolar performance exceeds the bifilar only at low frequencies. As drive circuit 1 et o
complexity increases the bipolar performance becomes superior. '

Dual Supply and Full Bridge |
Drivers for Bipolar Windings

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com
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LS 35MM Direct Drive

LS 35MM Specifications

Frame Size:

Step Angle:

Torgue Ratings:
FPositional Accuracy:
Mumber of Fhases:
Insulation Class:
Lead wire:

Cperation Ambient Temp:

Temperature Rise:
Insulation Resistance:
Dielectnc Strength:

FENM

e

Up to 150 0z-in

+ 5% max.

4 phase bifllar

Clazz A (105°C)

g leads 28AWG (approx. 9in)
107 3~ 4407 &

0% & max.

100 Meg ohms at 500 VDC
00 VAC second

Gear Unit: Zinc Die Cast—AGMA 7 Standard with hardened steel gears

Mote: Typical Data subject to change without notification.

Black/White

BluseWhite

@4 @3 |22 | &
White | Black | Blue Red

+2Z 1 0 1 0 z

{1 o | o | 1]|E

5 a

g o |10 | 1|8

Sl1loe |11 )0 5
1 = ON, 0 = OFF
SWITCHING SEQUENCE

866 9 7 [228,6 1308] LONG X
[22,00) "™ | —__453 & 020 373 % .030  grpippep
[11.51 = ,51] (953 % .76]
28 AWG PVC
— H (UNI-STRAND)
L00 £ 0068 4. ! | 059 + 006 R 157 £ 010
[1,50 £ ,15] [1.50 + ,15] (4,00 £ ,25]
1
.000 |
1 & .394 :B%E{EX}
1.9694.005 (10,00 T:55]
[50,01+.13] | |
i 1,653 + .008
1.378+.005 | [42.00 + ,
[35.004,13]
. o 0787 +-9080
| [2,00 *97] 1
£7].005 [,13]] 126 4 .004
G [3.20 £ ,10] (2X)
LS 35MM Geared
1550 4030
(39,37 + ,76] [12.7 + ,76) 938 + 003
125 + 010 [23,83 + ,08]
318 £ .25] | [ ¢ 636 + 030
[22.0 MAX] /
[3.96 % ,25] 1
059 + 006 il i i
[1.50 % ,15]
T H—_EM
7 ) [12,67 + ,03]
@ 28t 008 ] e i
[35,00 + ,13] i (4,76/4,75]
| | (oxy 2156 & 030 [71,42 £ ,76]
(2X) 1396 % .76]
43 & 002
(@) D563+ 08)
1 2187 £+ 030 =
[55,55 £ 78]
9*2 [228.6 1308 Long x 1372, % 00 STRIPPED

[9.53 + ,76]

#28 GAGE PVC

Contfact Hurst at 812-385-2564 or Fax: 812-386-7504 vwww. hurst-motors.com



LS 35MIM Stepper Motor

LS 35MM Speed-Torque

L535 Typical Torque

LS35 Typical Torque

5 350
300
4
250
9 £ 200
8, o 150
g 2 100
4 § w0
"o | | 0
50 100 150 200 250 o0 100 130 200 250
Pulses per second Pulses per sacond
Pull-Out Torque === ==Puli-In Torque Pull-Out Torque === ==pPy|-In Torque
LS 35 Options
Example: LS G 35 12 EO2 P
Motor
Family Gearing Motor Size Voltage | Gear Ratio Gear Box
Options |LS D=Direct Drive |35=35MM 005=5VDC Gear P=Pear-Shaped Gearbox
G=Geared 42=42MM 006=6VDC Options
012=12VDC
024=24VDC
LS 35MM Motor Specifications - Direct Drive
Minimum Pull-Out
Total | Holding Torque | Detent R""‘fr Length
Hold |Watts| Torque @ @175P/S @ Torque '"““‘: Weight (L)
Hurst Voltage Resistance Inductance | Current | Input oz-in 02z-in 0z-in oz-in oz in
Model |Part-Number| VDC Ohms/Phase | mH/Phase A w (gf-cm) (gf-cm) (gf-cm) | (g-cm?) (a) {mm)
5.8 21 1.8 0.0372 29 866
LS35 |LSD35005D 5 16.0 6.9 0.625 32 (420) (151) (130) (6.8) (82) (22)
6.0 2.1 18 0.0372 2.9 .BB6
LS35 |[LSD35006D 6 17.5 9.0 0.686 42 (430) (151) {130) (6.8) (82) (22)
6.3 21 1.8 0.0372 2.9 866
LS35 |LSD35012D 12 65.0 27.0 0.369 4.5 (450) (151) (130) (6.8) (82) (22)
6.0 2.1 1.8 0.0372 2.9 .B66
LS35 |LSD35024D 24 280.0 130,0 0.172 4,2 (430) (151) (130) (6.8) (82) (22)

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



L

S 35MM Motor Specifications - Geared
Minimum
Step Steps Nominal | Holding Fuli-Out Detent | Rotor : Length
. Torque @ . Weight

odsl | Botiinters Angle per Reduction | Voltage anque 175 pls anc!ue JHGHI? (02) {.L}
(degrees) Rev. (VDC) (0z-in) (oz-in) (oz-in) | (o0z-in") (in)

LSG35 | LSG35012E02P 4.500 80 1213 12 15 2 4.3 0.0372 8.6 1.55
LSG35 | LSG35012E04P 3.750 96 2 12 18 3 5.1 0.0372 8.6 1.55
LSG35 | LSG35012E06P 3.600 100 2 112 12 19 3 5.4 0.0372 8.6 1.55
LSG35 | LSG35012E08P 3.000 120 2 1/2 12 22 4 6.4 0.0372 8.6 1.55
LSG35 | LSG35012E10P 2.500 144 3 12 27 4 7.7 0.0372 8.6 1.55
LSG35 | LSG35012E12P 2.250 160 3 1/3 12 30 5 8.6 0.0372 8.6 1.55
LSG35 | LSG35012E16P 1.875 192 4 12 36 6 10.3 0.0372 8.6 1.55
LSG35 | LSG35012E18P 1.800 200 4 1/6 12 37 6 10.7 0.0372 8.6 1.55
LSG35 | LSG35012E20P 1.500 240 9 12 45 7 12.9 0.0372 8.6 1.85
LSG35 | LSG35012E22P 1.200 300 6 1/4 12 56 9 16.1 0.0372 8.6 1.55
LSG35 | LSG35012E24P 1.000 360 71/2 12 67 11 19.3 0.0372 8.6 1.55
LSG35 | LSG35012E28P 0.900 400 8 1/3 12 74 12 21.4 0.0372 8.6 1.55
LSG35 | LSG35012E30P 0.750 480 10 12 89 15 257 0.0372 8.6 1.55
LSG35 | LSG35012E34P 0.625 576 12 12 107 18 30.9 0.0372 8.6 1.55
LSG35 | LSG35012E36P 0.600 600 12 1/2 12 112 18 32.1 0.0372 8.6 1.56
LSG35 | LSG35012E38P 0.563 640 13 1/3 12 119 20 34.3 0.0372 8.6 1.55
LSG35 | LSG35012E40P 0.500 720 15 12 134 22 38.6 0.0372 8.6 1.55
LSG35 | LSG35012E42P 0.469 768 16 12 143 24 41.1 0.0372 8.6 1.56
LSG35 | LSG35012E44P 0.450 800 16 2/3 12 149 25 42.9 0.0372 8.6 1.55
LSG35 | LSG35012F46P 0.375 960 20 12 150 27 56.3 0.0372 8.6 1.55
LSG35 | LSG35012F48P 0.360 1000 20 5/6 12 150 28 58.6 0.0372 8.6 1.55
LSG35 | LSG35012F50P 0.300 1200 25 12 150 34 70.3 0.0372 8.6 1.55
LSG35 | LSG35012F52P 0.250 1440 30 12 150 40 84.4 0.0372 8.6 1.55
LSG35 | LSG35012F54P 0.240 1500 31 1/4 12 150 42 87.9 0.0372 8.6 1.55
LSG35 | LSG35012F56P 0.225 1600 33 1/3 12 150 45 93.8 0.0372 8.6 1.55
LSG35 | LSG35012F58P 0.200 1800 37 1/2 12 150 50 106.5 | 0.0372 8.6 1.55
LSG35 | LSG35012F60P 0.188 1920 40 12 150 54 112.5 | 0.0372 8.6 1.55
LSG35 | LSG35012F62P 0.180 2000 41 2/3 12 150 56 117.2 | 0.0372 8.6 1.55
LSG35 | LSG35012F64P 0.150 2400 50 12 150 67 1406 | 0.0372 8.6 1.55
LSG35 | LSG35012F66P 0.139 2592 54 12 150 73 150.0 | 0.0372 8.6 1.55
LSG35 | LSG35012F68P 0.133 2700 56 1/4 12 150 76 150.0 | 0.0372 8.6 1.55
LSG35 | LSG35012F70P 0.125 2880 60 12 150 81 150.0 | 0.0372 8.6 1.55
LSG35 | LSG35012F72P 0.120 3000 62 1/2 12 150 84 150.0 | 0.0372 8.6 1.55
LSG35 | LSG35012F74P 0.113 3200 66 2/3 12 150 90 150.0 | 0.0372 8.6 1.55
LSG35 | LSG35012F76P 0.100 3600 75 12 150 101 150.0 | 0.0372 8.6 1.55
LSG35 | LSG35012F78P 0.094 3840 80 12 150 108 150.0 | 0.0372 8.6 1.55
LSG35 | LSG35012F80P 0.090 4000 83 1/3 12 150 112 150.0 | 0.0372 8.6 1.55
LSG35 | LSG35012E82P 0.075 4800 100 12 150 109 150.0 | 0.0372 8.6 1.55
LSG35 | LSG35012E84P 0.067 5400 112 1/2 12 150 123 150.0 | 0.0372 8.6 1.55
LSG35 | LSG35012E86P 0.063 5760 120 12 150 131 150.0 | 0.0372 8.6 1.55
LSG35 | LSG35012E88P 0.060 6000 125 12 150 137 150.0 | 0.0372 8.6 1.55
LSG35 | LSG35012E90P 0.050 7200 150 12 150 150 150.0 | 0.0372 8.6 1.56
LSG35 | LSG35012E96P 0.030 12000 250 12 150 150 150.0 | 0.0372 8.6 1.55
LSG35 | LSG35012E98P 0.025 14400 300 12 150 150 150.0 | 0.0372 8.6 1.55

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



Stepper Motor

LS 42MM Direct Drive
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LS 42MM_ Geared
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LS 42MM Specifications

Frame Size:

Step Angle:

Torgue Ratings:
Positional Accuracy:
Mumber of Phases:
Insulation Clazs:
Lead wire:

Operation Ambient Temp:

Temperature Rise:
Insulation Resgistance:
Dielectnc Strength:

42MM
Thive

Up to 150 0z-in

+ 5% max.

4 phasze bifilar

Class A (105°C)
B leads 28AWGE (approx. 9in.)
107 O~ 4407 C

B0° C max.

100 Meg ohms at 500 VDG

c00 VAC/zecond
Gear Unit: Zing Die Cast—AGMA 7 Standard with hardened steel gears

Mote: Typical Data subject to change without notification.

9 *% [228,6 130:8] LonG X

_.[3_15_1_.1111;}_9 53 + ,76] STRIPPED

28 AWG PVC (UNI-STRAND)

w238 % 005 .

" [16.66 £ ,76]
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T
I

2812 & 030
[71.42 £ 78]

|

Black/White

BluaMhite

@4 (@3 [@2 [
White | Black | Blue | Red

é 110 |1 |0 z

<10 |0 | 1|

S o

g o | 1|0 |1 |&

alle |5 |3 |6 5
1 = ON, 0 = OFF
SWITCHING SEQUENCE

Contact Hurst af 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com




6 450
400
1 350
S By £ 300 |
s B 250
g ° S 200 |
= g
= e 2 150
100
1 |
50
0 0
60 100 150 175 232 250 60 100 150 175 232
Pulses per second Pulses per second
—— Pull-Out Torque — =Pull-In Torque — Pull-Out Torque — =Pull-In Torque
LS 42MM Options
Example: LS G 42 12 EO02 P
Motor Gear
Family Gearing Motor Size Voltage Ratio Gear Box
Options |LS D=Direct Drive |35=35MM 005=5VDC Gear |P=Pear-Shaped Gearbox
G=Geared 42=42MM 006=6YDC Options
012=12VDC
024=24VDC
LS 42MM Motor Specifications - Direct Drive
Minimum | Pull-Out
Total Holding Torque Detent Rotor Length
Hurst Hold | Watts Torque | @175PI/S Torque Inertia | weight (L)
Part- Voltage | Resistance Inductance Current | Input oz-in oz-in oz-in oz-in’ oz in
Model Number vDC Ohms/Phase mH/Phase A w (gf-cm) (gf-em)  (gf-em) (g-cm?) (g) {(mm)
LS42 LSD42005D 5 9 58 1.110 55
LS4z LSD42006D 6 12 o5 1000 | 6 80 36 18 00394 [ 48 | .866
LS42 LSD42012D 12 50 33 0483 | 58  (576) (259) (130) (7.2) | (135) | (22)
L542 LSD42024D 24 190 140 0.253 6.1

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 vwww. hurst-motors.com



LS 42MiM Stepper Motor

LS 42MM Motor Specifications - Geared

Minimum

Pull-Out

Ste Steps Nominal : Detent | Rotor Length

Angre pepr Reduction | Voltage Holding | ‘Torque @ Torque | Inertia weight »{LE}I
Model |Part-Number epress) Rev. (VDC) Torque 175 pis (0z-in) | (oz-in) (oz) (in)

(oz-in) (oz-in)

LSG42 |LSG42012E02P 4.500 80 12/3 12 19 4 4.3 0.0394 10.2 1.55
LSG42 |LSG42012E04P 3.750 96 2 12 23 5 5.1 0.0394 10.2 1.55
LSG42 |LSG42012E06P 3.600 100 2 112 12 24 5 54 0.0394 10.2 1.55
LSG42 |LSG42012E08P 3.000 120 21/2 12 29 6 6.4 0.0394 10.2 1.55
LSG42 |LSG42012E10P 2.500 144 3 12 34 8 T.7 0.0394 10.2 1.55
LSG42 |LSG42012E12P 2.250 160 31/3 12 38 8 8.6 0.0394 10.2 1.55
LSG42 |LSG42012E16P 1.875 192 4 12 46 10 10.3 0.0394 10.2 1.556
LSG42 |LSG42012E18P 1.800 200 4 1/6 12 48 11 10.7 0.0394 10.2 1.55
LSG42 |LSG42012E20P 1.500 240 h 12 hY 13 129 0.0394 10.2 1.55
LSG42 |LSG42012E22P 1.200 300 B 1/4 12 71 16 16.1 0.0394 10.2 1.556
LSG42 |LSG42012E24P 1.000 360 712 12 86 19 19.3 0.0394 10.2 1.55
LSG42 |LSG42012E28P 0.900 400 81/3 12 a5 21 214 0.0394 10.2 155
LSG42 |LSG42012E30P 0.750 480 10 12 114 25 25.7 0.0394 10.2 1.55
LSG42 |LSG42012E34P 0.625 576 12 12 137 30 30.9 0.0394 10.2 1.55
LSG42 |LSG42012E36P 0.600 600 12 1/2 12 143 32 32.1 0.0394 10.2 1.55
LSG42 |LSG42012E38P 0.563 640 13 1/3 12 150 34 34.3 0.0394 10.2 1.55
LSG42 |LSG42012E40P 0.500 720 15 12 150 38 38.6 0.0394 10.2 1.55
LSG42 |LSG42012E42P 0.469 768 16 12 150 40 41.1 0.0394 10.2 1.55
LSG42 |LSG42012E44P 0.450 800 16 2/3 12 150 42 429 0.0394 10.2 1.55
LSG42 |LSG42012F46P 0.375 960 20 12 150 46 56.3 0.0394 10.2 1.95
LSG42 |LSG42012F48P 0.360 1000 20 5/6 12 150 48 58.6 0.0394 10.2 1.55
LSG42 |LSG42012F50P 0.300 1200 25 12 150 a8 70.3 0.0394 10.2 1.55
LSG42 |LSG42012F52P 0.250 1440 30 12 1580 69 84.4 0.0394 10.2 1.55
LSG42 |LSG42012F54P 0.240 1500 31 1/4 12 150 72 879 0.0394 10.2 1.556
LSG42 |LSG42012F56P 0.225 1600 331/3 12 150 77 93.8 0.0394 10.2 1.55
LSG42 |LSG42012F58P 0.200 1800 37 1/2 12 150 B6 105.5 0.0394 10.2 1.56
LSG42 |LSG42012F60P 0.188 1920 40 12 150 92 1125 | 0.0394 10.2 1.55
LSG42 |LSG42012F62P 0.180 2000 41 2/3 12 150 96 117.2 | 0.0394 10.2 1.55
LSG42 |LSG42012F64P 0.150 2400 50 12 150 115 140.6 0.0394 10.2 1.55
LSG42 |LSG42012F66P 0.139 2592 54 12 150 124 150.0 | 0.0394 10.2 1.55
LSG42 |LSG42012F68P 0.133 2700 56 1/4 12 150 130 150.0 | 0.0394 10.2 1.55
LSG42 |LSG42012F70P 0.125 2880 60 12 150 138 150.0 | 0.0394 10.2 1.55
LSG42 |LSG42012F72P 0.120 3000 62 1/2 12 150 144 150.0 0.0394 10.2 1.55
LSG42 |LSG42012FT4P 0.113 3200 66 2/3 12 150 150 150.0 | 0.0394 10.2 1.55
LSG42 |LSG42012F76P 0.100 3600 75 12 150 150 150.0 | 0.0394 10.2 1.55
LSG42 |LSG42012F78P 0.094 3840 80 12 150 150 150.0 | 0.0394 10.2 1.55
LSG42 |LSG42012FBOP 0.090 4000 B3 1/3 12 150 150 150.0 0.0394 10.2 1.585
LSG42 |LSG42012E82P 0.075 4800 100 12 150 150 150.0 | 0.0394 10.2 1.55
LSG42 |LSG42012E84P 0.067 5400 112 1/2 12 150 150 150.0 0.0394 10.2 1.55
LSG42 |LSG42012E86P 0.063 5760 120 12 150 150 150.0 | 0.0394 10.2 1.55
LSG42 [LSG42012E88P 0.060 6000 125 12 150 150 150.0 0.0394 10.2 1.55
LSG42 |LSG42012E90P 0.050 7200 150 12 150 150 150.0 | 0.0394 10.2 1.55
LSG42 |LSG42012E96P 0.030 12000 250 12 150 150 150.0 0.0394 10.2 1.55
LSG42 |LSG42012E98P 0.025 14400 300 12 150 150 150.0 | 0.0394 10.2 1.55

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



PAS, PBS - Direct Drive

PAS, PBS Specifications

S & PBS Stepper Motor

Step angle: FieRage 45
Torgue Range: Up to 200 0z4n
Fositional Accuracy: + 5% max.

Mumber of Phases:
Inzulation Class:

Lead wire:

Cperation Ambient Temp:
Shaft Bearing:

4 phase bifilar

Class A (105°C)

6 leads 24 AWG (approx. 8.51n.)
107G ~ +40°C

Sleeve beanng

Gear Unit: Zinc Die CGast—AGMA 7 Standanrds with hardened steel gears
Mote: Typical data subject to change without notification.
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PAS, PBS - Geared Drive
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SWITCHING SEQUENCE

Contfact Hurst atf 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



PAS & PBS Stepper Motor

MODELS PAS 3205-001 AND PAS 3229002 MODELS PBS 3207-001 AND PBS 3231-002

UNIPOLAR L/R DRIVE UNIPOLAR L/R DRIVE
vT= T T 1 L Y O AL
o M mwﬁn‘?ﬁ%m g-‘ . \'\.\ mnﬁ%’ﬁ%ﬂu
N\ HI-TORQUE 5 T m-1|~unuu||
o »  ROTOR — ~. ROTOR
E 10 ™~ 5 s AN LN
H e E 4 RN
5 x nrannm\“x
S,
5. E 5 SN
= N
E 4 o \ It
0 S0 00 150 200 260 300
2 STEPPING RATE {P/8)
~ R st PO S e !
\ﬁ. 0 100 200 300 400 500 800 700
o ROTOR SPEED (RPM)
o 50 100 150 200 2850 300
STEPPING RATE {P/8})
| L
& 0 150 140 100 250 200 880
ROTOR SPEED {RPM)
Motor Specification - Direct Drive
Holding Full
Step Steps Ratad Torque Torque Otput Input | Nominal Winding Rotor Load
Part Torque Speed Weight
Model Sumbar Angle per 175 pls @4-5pl/s | (2Phase @ 200 pls Power | Voltage | Resistance | Inertia | Temp. (02)
{degrees) | Rev. = {oz-in) Energized) (watts) (VDC) {(ohms) (0z-in2) | Rise
{sa-in) (0z-in) e (°C)
PAS | 3205-001 7.5 48 4.8 8.5 14 250 8 12 35 0.34 50 13
PAS | 3205-003 7.5 48 4.8 8.5 14 250 B 24 135 0.34 50 13
PAS-ET | 3229-002 7.5 48 5.1 11.5 16.5 250 8 12 35 0.34 50 13
PBS | 3207-001 15 24 3.2 5.8 11 500 8.5 12 32 0.19 b 13
PBS-ET | 3231-001 15 24 3.2 5.8 11 500 8.5 6 7.4 0.19 52 13
PBS-ET | 3231-002 15 24 3.2 7.3 12.3 500 8.5 12 32 0.19 52 13
Motor Specification - Geared
Rated Output 2 e
Part Step Angle Sieps : Torque Speed ot |omne WI!‘IdIHg Weight
Model per Reduction Power | Voltage Resistance
Number (degrees) Rev @175 p/s | @ 200 p/s (watts) (VDC) (ohms) (oz)
— ' (o0z-in) (RPM)
__PAS 3206-044 2.5 144 3 K1 83.33 8 5 6 18
__PAS 3206-020 0.25 1440 30 101 8.33 8 6 8 18
PAS 3206-042 0.06 6000 125 200 2 8 6 8 18
PAS 3206-024 0.025 14400 300 200 0.83 8 6 8 18
PAS [ 3206-010 3.75 96 2 7 125 8 12 35 18
PAS 3206-041 1.8 200 417 1S 60 8 12 35 18
PAS__| 3206-009 1.5 240 5 18 50 8 12 35 18
PAS 3206-043 0.9 400 8.33 30 30 8 12 3 18
PAS | 3206-012 0.375 960 20 67 12.5 8 12 35 18
PAS | 3206-011 0.25 1440 30 101 8.33 8 12 35 18
PAS 3206-004 0.15 2400 50 168 5 8 12 35 18
PAS 3206-003 0.1 3600 75 200 3.33 8 12 35 18
PAS | 3206-002 0.05 7200 150 200 1.67 8 12 35 18
PAS | 3206-001 0.025 14400 300 200 0.83 8 12 35 18
PAS 3206-013 03 1200 25 84 10 8 24 135 18
PAS 3206-030 0.25 1440 30 101 8.33 8 24 135 18
__PAS 3206-031 0.15 2400 50 168 5 8 24 135 18
PAS 3206-034 0.025 14400 300 200 0.83 8 24 135 18
PBS 3208-016 0.75 480 20 45 25 8.5 6 7.4 18
PBS 3208-009 0.75 480 20 45 25 8.5 12 32 18
PBS 3208-004 0.5 720 30 67 16.67 8.5 12 32 18
PBES 3235-005 0.5 720 30 67 16.67 8.5 12 32 18
PBS 3208-036 0.5 720 40 89 12.5 8.5 12 32 18
PBS 3208-005 0.3 1200 50 112 10 8.5 12 32 18
PBS 3208-003 0.2 1800 75 155 6.67 8.5 12 32 18
PBES 3208-002 0.1 3600 150 200 3.33 8.5 12 32 18
PBS 3208-001 0.05 7200 300 200 1.67 8.5 12 32 18
PBS 3208-024 0.75 480 20 45 25 8.5 24 130 18
PBS 3208-028 0.1 3600 150 200 3.33 8.5 24 130 18
PBS-ET | 3235-004 0.3 1200 50 112 10 8.5 12 32 18

Note: Contact Hurst Mfg for aldﬁitional voltages and reductions.

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 Www.hurst-motors.com
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§ SAS & SBS Stepper Motor

SAS Specifications

Step angle: 6% & 156°

Torgue Ratings: Up to 200 oz-in.

Fositional Accuracy: + 5% max.

Mumber of Phases: 4 phasze bifilar

Insulation Class: Class A (105°C)

Lead wire: g leads 24 AWG (approx. 91n)
Ciperation Ambient Temp: -10°%C ~ +40°C
=haft Bearnng: Sleeve bearing

Gear Unit: finc Die Cast—AGMA ¥ Standards with hardened steel gears
Mote: Typical data subject to change without notification.

SAS - Direct Drive SBS - Direct Drive
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SAS & SBS Stepper Motor

MODELS SAS 4003-002 and SAS 4019-001 MODEL SBS 4007-002
UNIPOLAR L/R DRIVE ; UNIPOLAR L/R DRIVE
10 = T T I T TYPICAL PERFORMANCE
'\\ TYPICAL PERFORMANCE s HOT INTENDED AS MOTOR SPECHICATION
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Motor Specification - Direct Drive

Holding Output
Part Step st Rated Torque| Torque Torque Speed Input Nominal Winding Rotor | Full Load Weiaht
Model Nu:mar Angle ;F'::v @175pis | @4-5pls | (2Phase | @200 | Power | Voltage | Resistance | Inertia | Temp. :ng}
(degrees) P (oz-in) (oz-in) Energized) pls (watts) (VDC) (ohms) (oz-in) | Rise (°C)
(oz-in) (RPM)
SAS | 4003-004 7.5 48 4.8 7.5 10.5 250 8 5 6.25 0.17 65 8
SAS 4003-001 7.5 48 4.8 7.5 10.5 250 a8 6 9 0.17 65 8
SAS | 4003-002 7.5 48 4.8 7.5 10.5 250 8 12 36 0.17 65 8
SAS 4003-003 7.5 48 4.8 7.5 10.5 250 a 24 144 0.17 65 8
SAS-ET | 4019-004 7.5 48 4.9 9 119 250 8 5 6.25 0.17 65 8
SAS-ET | 4019-001 7.5 48 4.9 9 11.9 250 5 12 36 0.17 65 8
SAS-ET | 4020-002 7.5 48 4.9 9 11.9 250 8 12 36 0.17 65 8
5BS | 4007-002 15 24 2.2 4.6 8 500 8 12 36 0.17 65 8
SBS 4007-003 15 24 2.2 4.6 8 500 a 24 144 0.17 65 8
Motor Specification - Geared
Step Steps Rated Torque | Output Speed| Input Nominal Winding Weiaht
Model Part Number Angle per Reduction @ 175 pis @ 200 pls Power Voltage Resistance ;:f]
(degrees) Rev {oz-in) {(RPM) (watts) (VDC) (ohms)

SAS 4004-026 0.25 1440 30 101 8.33 8 6 9 16

SAS 4004-021 0.025 14400 300 200 0.83 8 6 9 16

SAS 4004-019 3.75 96 2 7 125 8 12 36 16

SAS 4004-014 0.75 480 10 36 25 8 12 36 16

SAS 4004-012 0.5 720 15 54 16.67 8 12 36 16

SAS 4004-010 0.25 1440 30 101 8.33 8 12 36 16

SAS 4004-009 0.2 1800 37.5 126 6.67 8 12 36 16

SAS 4004-006 0.1 3600 75 162 3.33 8 12 36 16

SAS 4004-004 0.05 7200 150 185 1.67 8 12 36 16

SAS 4004-002 0.025 14400 300 200 0.83 8 12 36 18

SAS 4004-001 0.0125 28800 600 200 0.42 8 12 36 16

SAS 4004-025 0.75 480 10 36 25 8 24 144 16

SAS 4004-027 0.1 3600 75 162 3.33 8 24 144 16

SAS-ET 4024-003 0.2 1800 37.5 126 6.67 8 12 36 16

SBS 4008-020 0.2 1800 75 107 6.67 8 6 9 16

SBS 4008-019 7.5 48 2 3 250 8 12 36 16

SBS 4008-012 1 360 15 23 33.33 a8 12 36 16

SBS 4008-010 0.5 720 30 46 16.67 8 12 36 16

SBS 4008-006 0.2 1800 75 107 6.67 8 12 36 16

SBS 4008-002 0.05 7200 300 200 1.67 8 12 36 16

Note: Contact Hurst Mfg for additional voltages and reductions.

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



TS - Direct Drive

TS Stepper Motor
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TS Specifications

Step Angle:

Torgue Ratings:
Fozitional Acclracy:
Mumber of Phases:
Insulation Class:
Lead wire:
Operation Ambient Temp:
Shaft bearnng:
Gear Unit: Zng Die Cast—AGMA 7 Standard with hardened steel gears
Mote: Typical Data subject to change without notification.
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Contfact Hurst af 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com

b4 D3 | &2 | &1
Wyhile | Black | Blue | Red
S 1 0 1 0 %
= =
<|[1]0 |0 |1|E
S O
; 0 1 0 1 ||x
Slloe |11 |0 5
1= 0N, 0 = OFF
SWITCHING SEQUENCE



MODELS TS 2605-001 AND TS 2610-002
UNIPOLAR L/R DRIVE
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Motor Specification - Direct Drive
Holding Full
Rated Output
Part Stp i Torque @ Torque Jorgue Speed Input Power N inging Lt ~oad Weight
Model Angle per (2 Phase Voltage Resistance Inertia | Temp.
Number 175 pls @ 4-5 pls @ 200 pls (watts) i ; (0z)
(degrees) Rev. ¢ Energized) (VDC) {ohms) (oz-in") Rise
(oz-in) {oz-in) : {(RPM)
(oz-in) (°C)
TS 2605-002 7.5 48 3.6 8.5 14 250 8.5 6 9.8 0.34 52 20
TS-ET | 2610-002 7.5 48 54 10.4 15.5 250 8.5 12 31 0.34 40 20
Motor Specification - Geared
Step Steps Rated Torque | Output Speed Input Nominal Winding Weiaht
Model Part Number Angle per Reduction @175 pls @ 200 p/s Power Voltage Resistance {af}
(degrees) Rev. (oz-in) (RPM) (watts) (VDC) (ehms)
IS 2606-013 0.1 3600 30 76 8.3 8.5 6 9.8 27
TS 2606-012 0.1 3600 75 176 3.3 8.5 5] 9.8 27
TS 2606-010 0.025 14400 300 250 0.83 8.5 6 9.8 27
TS 2606-009 3.75 96 2 7 125 8.5 12 31 27
TS 2606-008 1.8 200 417 14 60 8.5 12 31 2T
s 2606-007 0.75 480 10 35 25 8.5 12 31 27
15 2606-006 0.6 6500 12.5 40 20 8.5 12 31 27
TS 2606-005 0.375 960 20 64 12.5 8.5 12 31 27
IS 2608-001 0.25 1440 30 78 8.3 8.5 12 31 27
TS 2606-004 0.25 1440 30 97 8.3 8.5 12 31 27
TS5 2606-003 0.1 3600 75 218 3.3 8.5 12 31 27
TS 2606-042 0.075 4800 100 233 2.5 8.5 12 31 27
L] 2606-002 0.05 7200 150 240 1.67 8.5 12 31 27
TS 2606-001 0.025 14400 300 250 0.83 8.5 12 31 27
TS 2606-045 1.8 200 417 14 60 8.5 24 135 27
TS5 2606-033 0.25 1440 30 76 8.3 8.5 24 135 27
T8 2606-044 0.025 14400 300 250 0.83 85 24 135 27
Mote: Contact Hurst Mfg for additional voltages and reductions.

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-moftors.com



Synchronous Motors

Permanent Magnet Synchronous Motor Application Notes

The Hurst permanent magnet synchronous motors are reversible permanent-split capacitor motors identical in
construction to the Hurst stepping motors. In operation the permanent magnet rotor poles lock-in with the effectively
rotating stator field and the motor runs at synchronous speed. The 60 Hz can-stack motors operate at synchronous
speeds of 300 and 600 RPM. High quality gearing is available for the can-stack motors.

The ceramic rotor magnet material provides a relatively high flux resulting in a good torque to size ratio at moderate cost.

In addition the permanent magnet construction provides inherent dynamic braking and low rotor speed for quiet operation
and rapid acceleration.

The disadvantages of permanent magnet motors are a limited ability to accelerate inertial loads and a high sensitivity to
the parameters of voltage and phasing capacitor. The first of these problems may be minimized by gearing or in some
cases flexible couplings. The sensitivity to voltage and phasing capacitor directly affects the directional reliability of both
starting and running under load. In Hurst motor designs directional reliability is a primary consideration and is assured
when motors are operated with the recommended capacitor within a voltage range of £10% of nominal.

Variable Frequency Operation of AC Motor

Sometimes a single motor is specified for both 50 and 60 Hz operation. Since inductive reactance and capacitive
reactance vary dissimilarly with frequency, optimum performance must usually be compromised when a single
winding/capacitor combination is operated at different frequencies. Some types of motors are more sensitive than others
to frequency changes. As a general rule synchronous motors and especially permanent magnet motors are more sensitive
than induction motors. The factory should be consulted before 50/60Hz operation of a motor is planned. Operation over a
wider frequency range is extremely difficult to accomplish with capacitor phased motors and is not recommended. Reliable
operation requires a two phase power supply with applied voltage a function of frequency.

Applying S0Hz to synchronous motors design

Permanent magnet synchronous motors designed for optimum performance at 60Hz will be directionally un-reliable when
operated at 50Hz. Rated torque will be 20% to 25% lower at 50Hz. Additionally, the output speed will be 5/6 the speed
while applying 50Hz to the motor.

By increasing the capacitor value of the recommended capacitor by 30%, 50Hz may be applied to 60Hz motors without
sacrificing reliability. 50Hz torque will be approximately 5% less than rated 60Hz torque.

Why Capacitor Start AC Synchronous Motors?

All Permanent Magnet AC Synchronous motors manufactured at Hurst are of the capacitor start variation. These motors,
which are classified in the sub-fractional group, find various applications in situations requiring frequent and prolonged
starting periods. As the name suggest these motors run at synchronous speed. The speed of a single phase AC
synchronous motor can be determined using the formula Synchronous speed {in RPM) = 120f/p where f is the frequency
of the power supply & p is the # of poles For the same starting torque, the capacitor motor when compared to the split-
phase motor requires half of the current for starting. The auxiliary winding of the capacitor motor has twice the number of
turns ofthe split-phase AC motor. A split phase AC motor basically has an inductive auxiliary winding. The lesser current
in the auxiliary winding of the capacitor motor results in less copper loss and subsequently less heat generated by that
motor. Because of the capacitor in the winding, the capacitor motor has the advantage of a greater phase shift between
the current of the stator winding and that of the auxiliary winding. Phase shift is typically about 80% compared to 20% for
the split-phase motor. The increased phase shift translates into easier starting for the capacitor start motor.

Starting & Stopping Characteristics

Virtually instant starting and stopping characteristics are among the principal advantages of an AC Synchronous motor.
Generally, the motor will start within 1 1/2 cycles of the applied frequency and will stop within 5 mechanical degrees. The
motor will start and reach its full synchronous speed within 5 to 25 miilliseconds. The unusually short stopping distance of
an AC Synchronous motor is obtained by simply de-energizing the motor. No mechanical or electrical braking is
necessary. The quick stopping is the result of the slow rotor speed and the presence of a no-load reluctance torque
produced by the permanent magnet and the tooth construction of the stator and rotor.

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



LY35MM Direct Drive

LY 35MM Specifications

Torgue Range:
Cutput Speed:

standard Voltages:

Insulation Class:

Dielectne Strength:

Lead wire:

Operation Ambient Temp:

Lp to 150 0z-in

1 to 300 RPM

MoVAC & 24VAC S0/60Hz
ULClass A {105°C)

1200 VAC/Sec.

4 leads 284G (approx. 91in.)
-10°C ~+40°C

Gear Unit: Zinc Die Cast—AGMAT Standard with hardened steel gears

=hatt Bearings:

Sleeve bearings

C-UL Recognized: E174872, Component-Impedance Protected Motors

115 Standard Rotor

Capacitor is required for operation. Capacitor supplied with 119VAC motors
Mote: Typical data subject to change without notification.
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Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com




LY 35MM  Synchronous Motors

LY35MM Options

Example: LY G 35 115 EO2 P
Motor Gear
Family Gearing Motor Size Voltage Ratio Gear Box
Options |LY D=Direct Drive {35=35MM 024=24VAC 50/60Hz Gear |P=Pear-Shaped Gearbox
G=Geared 42=42MM 115=115VAC 50/60Hz Options
Motor Specification - Direct Drive
Wil Output Input NORLNGS Winding A Capacitor | Weight Length
Torque S Voltage : Inductance | Capicator Value (L)
i pead | Power Resistance not oz 2
Hurst oz-in (RPM) | (watts) (VAC) {ohms) mH/Phase MFD sipphied (g) in
Model | Part-Number (gf-cm) 50/60 HZ (mm)
23 35 0.866
LY35 LYD35024D {100) 250/300 2 24 316 0.368 4.0, 100VDC +/-5% X {100) (22)
23 35 0.886
LYa5 LYD35115D {100} 250/300 2.5 115 6115 5.4 0.25, 400VDC +/5% {100) (22)
Motor Specification - Geared
s | outeet | e | O | i Length
" Voltage : Inductance Capicator Value Weight
Model Part Number Reduction Torque Speed Power (VAC) Resistance mH/Phase MED (on (L)
{oz-in) (RPM) | (watts) B0 Ha (ohms) {in)
LYG35 | LYG35115E02P 1 2/3 3 180.0 2.5 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYGab | LYG35115E04P 2 3 150.0 25 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYG35115E06P 2 112 3 144.0 2.5 115 6115 5.4 0.25, 400VDC +/5% G2 1.55
LYG35 | LYGa5115E08P 212 3 120.0 2.5 115 6115 5.4 0.25, 400VDC +/5% 92 1.55
LYGa3h | LYG35115E10P 3 5 100.0 2.5 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYGa5115E12P 3 1/3 5 90.0 2.5 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYGan | LYGa5115E16P 4 6 75.0 25 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYG35115E18P 4 16 7 72.0 2.5 115 6115 5.4 0.25, 400VDC +/5% 8.2 1.55
LYG35115E20P 5 8 60.0 2.5 115 6115 5.4 0.25, 400VDC +/5% 9.2 7.55
LYG35 | LYG35115E22P 614 10 48.0 2.5 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYG35115E24P 7 12 12 40.0 25 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYG35115E28P 8 1/3 13 36.0 2.5 115 6115 54 0.25, 400VDC +/5% 9.2 1.55
LYG3b | LYG35115E30P 10 16 30.0 25 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYG3s | LYGA51165E34P 12 19 25.0 2.5 115 6115 5.4 0.25, 400VDC +/5% 0.2 1.55
LYGas | LYGao115E36P 12 112 20 24.0 25 115 6115 54 0.25, 400VDC +/5% 9.2 1.55
[YGa5s | LYGao1 10ESBP 13 113 21 22.5 2.5 115 6115 5.4 0.25, 400VDC +5% 9.2 1.55
LYGas | LYGao115E40P 15 24 20.0 2.5 115 6115 54 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYGA5115E42P 16 26 18.8 25 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYGa5115E44P 16 2/3 27 18.0 2.5 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYG35115F46P 20 29 15.0 2.5 115 6115 54 0.25, 400VDC +/5% 9.2 1.55
LYGan | LYG35115F48P 20 5/6 31 14.4 25 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYG35115F50P 25 37 12.0 2.5 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYG35115F52P 30 44 10.0 2.5 115 6115 54 0.25, 400VDC +/5% 9.2 1.55
LYGab | LYGa5115F54P 37 1/4 46 9.6 2.5 115 6115 54 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYG35115F56P 33173 49 9.0 25 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYG25115F58P 37 172 55 8.0 2.5 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYG35115F60P 40 50 7.5 25 115 6115 54 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYG35115F62P 41 213 61 7.2 2.5 115 6115 54 0.25, 400VDC +/5% 92 1.55
LYG3b | LYG35115r64P 50 74 5.0 25 115 6115 54 0.25, 400VDC +/5% 9.2 1.55
LYGas | LYG35115F66P 54 79 56 2.5 115 6115 5.4 0.25, 400VDC +/5% 0.2 1.55
LYGas | LYG35115F6BP 56 1/4 83 53 25 115 6115 5.4 0.25, 400VDC +/5% 9.2 155
LYG35 | LYG35115F70P 60 88 5.0 2.5 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYG3b | LYG35115F 2P 62 112 92 48 2.5 115 6115 54 0.25, 400VDC +/5% 92 1.55
LYG35 | LYG35115F 74P 66 2/3 98 45 2.5 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYGas | LYGa5115F 16P 75 710 4.0 2.5 115 6115 54 0.25, 400VDG +/57%% G2 1.55
LYG35 | LYG35115F78P 80 118 3.8 25 115 65115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYG25115F80P 83173 123 3.6 25 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYG25115E82P 100 120 3.0 2.5 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
LYG35 | LYGa5115E84P 112 172 135 2.7 25 115 6115 5.4 0.25, 400VDC +/5% 0.2 1.55
LYG35 | LYG25115E86P 120 144 2.5 2.5 115 6115 5.4 0.25, 400VDC +/5% 8.2 1.55
LYG35 | LYG35115E88P 125 150 2.4 25 115 6115 5.4 0.25, 400VDC +/5% 9.2 1.55
[YG35 | LYGA5115E90P 150 150 2.0 2.5 115 6115 5.4 0.25, 400VDC +/5% g2 1.55
LYGa5s | LYG35115E06P 250 750 1.2 2.5 715 6115 5.4 0.25, 400VDC +/5% .2 1.55
LYG35 | LYG35115E98P 300 150 1.0 2.5 115 6115 5.4 0.25, 400VDC +/5% 0.2 1.55
LYG3b | LYG35115F00P 900 150 0.3 25 115 6115 54 0.25, 400VDC +/5% 9.2 1.55

Mote 1: Contact Hurst Mfg for additional voltages and reductions.
Note 2: Motors will also operate at 50Hz but will run at a slower speed.
Mote 3: DC Capacitors must be non-polarized. Electrolytic types are not suitable.

Contact Hirst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



Synchronous Motors

LY 42MM Specifications

Torgue Range:
Output Speed:
Standard Voltages:
Insulation Class:
Dielectric Strength:
Lead wire: 4 leads 28205 (approx. 91in.)
Operation Ambient Temp: “10%C. 4070

Gear Unit: Zinc Die Cast—AGMAT Standard with hardened steel gears
=haft Beanngs: Sleeve bearings

C-UL Recognized: E174872, Component-Impedance Frotected Motors
114V Standard Rotor

Capacitoris required for operation. Capacitor supplied with 112VAC motors
Mote: Typical data subject to change without notification.

Up to 150 oz-in

1to 300 RPM

MEVAC & 24VAC S0/80Hz
ULClass A (105°C)

1200 VACSSec.

LYA42MM Direct Drive
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Contact Hurst at 812-385-2564 or Fax: 812-386-7504 vww. hurst-motors.com



LY 42MM  Synchronous Motors

LY 42 Options

Example: LY G 42 115 ED2 P
Motor Gear
Family Gearing Motor Size Voltage Ratio Gear Box
Options |LY D=Direct Drive |35=35MM 024=24\VVAC 50/60Hz Gear |P=Pear-Shaped Gearbox
G=Geared 42=42MM 115=115VAC 50/60Hz | Options

Motor Specification - Direct Drive

Minimum Nominal - . Length
Torque | Qutput | Input |\ 0 ge | Winding | . ctance | Capicator valye | ©3P3citor | Welght [
Speed Power Resistance not oz
Hurst oz-in = it (VAC) h mH/Phase MFD lied in
Model | Part-Number| (grcmy | (RPM) | (walts) | oo o0z [ (ohmS) i © (mm)
4 4.8 0.866
LY42 LYD42024D (288) 250/300 4 24 160 0.211 10, 100VDC +/-5% X (135) (22)
4 4.8 0.866
LY42 LYD42115D (288) 250/300 4 115 3700 47 10.39, 400VDC +/-5%) (135) (22)
Motor Specification - Geared
Minimum | Output | Input e Winding ; . Length
" Voltage Inductance | Capicator Value | Weight
Model Part Number Reduction | Torque Speed | Power Resistance (L)
. (VAC) mH/Phase MFD (oz)
(oz-in) (RPM) | (watts) 0Hz (ohms) {in)
LYG42 | LYGA42115E02P 12/3 5 180.0 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55
LYG42 | LYG42115E04P 2 6 150.0 4 115 3700 4.7 0.39, 400VDC +-5%] 10.2 1.55
LYG42 | LYG42115E06F | 2 1/12 6 144.0 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55
TYG42 | LYG42115E08P 212 7 120.0 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 155
LYGA42 | LYGA4Z115E10P 3 8 100.0 4 115 3700 4.7 0.39, 400VDC +/-5%| _10.2 1.55
LYG42 | LYG42115E12P 31/3 g 90.0 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55
LYG42 | LYGA2115E16P 4 11 75.0 4 115 3700 4.7 0.30.400VDC +/-5%] _10.2 1.55
LYG42 | LYG42115E18P [ 4 1/6 12 72.0 4 115 3700 47 0.39, 400VDC +/-5%| 10.2 1.55
LYG42 | LYG42115E20P 5 14 60.0 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55
LYG42 | LYGA42115E22P 61/4 18 48.0 4 115 3700 4.7 0.39, 400VDC +/-5%| 10.2 1.55
LYG42 | LYG42115E24P 7112 21 40.0 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55
LYG42 | [YG42115E28P 8173 23 36.0 4 115 3700 47 0.39, 400VDC +-5%| 10.2 1.55
LYG42 | LYG42115E30P 10 28 30.0 4 115 3700 4.7 0.39, 400VDC +/-5%| 10.2 1.55
LYG42 | LYG42115E34P 12 34 25.0 4 115 3700 4.7 0.39, 400VDC +/-5%| 10.2 1.55
LYG42 | LYG42115E36P | 12 1/2 35 24.0 4 115 3700 4.7 0.39, 400VDC +/-5%| 10.2 1.55
LYGA2 | LYGA42115E38P 13 1/3 a7 22 5 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 155
LYG42 | LYGA42115E40P | 15 42 20.0 4 115 3700 4.7 0.39, 400VDC +/-5%| _10.2 1.55
LYG42 | LYG42115E42P 16 45 18.8 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55
LYG42 | LYG42115E44P 16 2/3 47 18.0 4 115 3700 4.7 0.39, 400VDC +/-5%| 10.2 1.55
LYG42 | LYGA42115F46P 20 51 15.0 4 115 3700 47 0.39, 400VDC +/-5%[ 10.2 1.55
LYG42 | LYGA42115F48P 20 5/6 53 144 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55
Tv¥Gaz | [YGaz2ii5F50P 25 64 12.0 4 1156 3700 4.7 0.39, 400VDC +/-5%]| __10.2 156
LYG42 | LYG42115F52P 30 77 10.0 4 115 3700 47 0.39, 400VDC +/-5%] 10.2 1.55
LYG42 | LYGA42115F54P a1 1/4 80 0.6 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55
L[YG42 | LYGA42115F56P 33 113 85 9.0 4 115 3700 4.7 0.39, 400VDC +/-5%| 10.2 1.55
LYG42 | LYGA42115F58P 37 112 06 8.0 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55
LYG42 | LYGA42115F60P 40 102 7.5 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 155
LYG42 | LYGA42115F62P 41273 107 7.2 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55
LYG42 | LYG42115F64P 50 128 6.0 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55
LYG42 | LYGA42115F66P 54 138 5.6 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55
LYG42 | LYGA42115F68P | 56 1/4 144 5.3 4 115 3700 4.7 0.39, 400VDC +-5%]| _10.2 1.55
LYGA42 | LYG42115F70P 60 150 5.0 4 115 3700 4.7 0.39, 400VDC +/-5%| _10.2 1.55
LYG42 | LYGA42115F72P 62 112 150 4.8 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55
TYG42 | LYGAa2115F74P 66 2/3 150 4.5 4 115 3700 4.7 0.39, 400VDC +/-5%| _10.2 1.55
LYG42 | LYG42115F76P 75 150 4.0 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 155
LYG42 | LYGA42115F78P 80 150 3.8 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55
LYG42 | LYGA4Z115F80P 83 1/3 150 3.6 4 115 3700 4.7 0.39, 400VDC +/-5%| 10.2 1.55
LYG42 | LYGA42115E82P 100 150 3.0 4 115 3700 4.7 0.39, 400VDC +/-5%)] 10.2 1.55
LYG42 | LYGA42115E84P 112 172 150 2.7 4 115 3700 4.7 0.39, 400VDC +/-5%| 10.2 155
LYG42 | LYG42115E86P 120 150 2.5 4 115 3700 4.7 0.39, 400VDC +-5%] 10.2 1.55
LYG42 | LYG42115E88P 125 150 2.4 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55
LYG42 | LYG42115E90P | 150 150 2.0 4 115 3700 4.7 0.39, 400VDC +/-5%| 10.2 1556
LYG42 | LYGA2115E06P | 250 150 1.2 4 115 3700 4.7 0.39, 400VDC +/-5%| 10.2 1.55
LYG42 | LYG42115E98P | 300 150 1.0 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55
LYG42 | LYGA2115F99P | 900 150 0.3 4 115 3700 4.7 0.39, 400VDC +/-5%] 10.2 1.55

Mote 1; Contact Hurst Mfg for additional voltages and reductions.
Note 2: Motors will also operate at 50Hz but will run at a slower speed.
Note 3: DC Capacitors must be non-polarized. Electrolytic types are not suitable.

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



BLES A &AB Synchronous Motors

A AB Specifications

Torgue Range: Up to150 oz-in

Output Speed: 1to 600 RFEM

Insulation Class: LLClass A (105°C)

Lead wire: 4 leads 228WG (approx. 9in.)
Operation Ambient Temp: -10°C ~ +40°C

shaft Beanngs: Sleeve bearings

Gear Unit: Zinc Die Cast—AGMAT Standard with hardened steel gears
ULRecognized: E37 163, Component-Time- Indicating and Recording Appliances
115Y, 60 Hz Standard Rotor

CsACertified: Card Mo 42576, Motors and Generators

119Y, 60 Hz, Standard Rotor, 3 watts max.

Capacitoris required for operation. Capacitor supplied with 112VAC motors.
Mote: Typical data subject to change without notification

AAB - Direct Drive

IN
(MM)
1.015+.030 , _ e, B56+.030
(25.78  .76) (16.66 + .76) 1.875 + 030
~olie 085 + .01 (47.63 £ .76)
(1.65 % .25)
.075 + 003 >
(1.91 + .08) | @ ‘
21937 * 00 374+ 001
——— e : | (©9.50 £ .03)
(@49.20" %" | | = 2.375 + .030 £ 2.750 + .030
: ﬁ_ ;'a _ (60.33 £ .76) AN (69.85 £ .76)
1249 & WIRING DIAGRAM
(@ 3.17 £ .003)
Z 1 4 |
& Y 9% \\45** +2° @ .142 + 003 \
o— g — (2X)\@'367 £ .08)
(228”55 ) A

#22 GAGE (FOR SYNCHRONOUS MOTOR, 4 LEADS) /
#24 GAGE (FOR STEPPER MOTOR, 6 LEADS) //
A AB - Geared Drive BLUE ;- RED ) eap |——BLACK

g 1.937*3%0 N - | spor
(@492 +.ﬂm:| {MM} BEVERSING
= - T6 SWITCH
1.625 + .030 I§%Q -4 ﬁ?ﬂ i
= 938 + .003 LN L 938+ 003 Current applied to the tlue and red
(41.28 + .76) 12.7 + .76) (23.83 + .08) (23.83 = .08) leads producss GW rotation. Switch-
4 01 imng the cument {0 the blue and Black
=i = R .656 +.030 leads produces COW rotation.
AR \PiaEs PAES ) R1660 £ 76
(2 . i :‘—_ﬂ
[ | I 1
156 + 003 Ty ) O 28124030
(3.96 + .25) (X (@361 + .00 (71.42 £ .76)
& 1874 +£ .0001
(@ 4.76 + .003)
'1. A
5 Py ,
1 j :
¢ i) (228"50) AT —

#22 GAGE (FOR SYNCHRONOUS MOTOR, 4 LEADS)
#24 GAGE (FOR STEPPER MOTOR, 6 LEADS)

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com
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A & AB Synchronous Motors

Motor Specification - Direct Drive

Rated | Output | Input Voltage Voltage | Full Load Capacitor : :
Model H:r;:ar Torque | Speed Power (VAC) (VAC) Temp. Value “E: ::mtﬁ; d ﬂ‘::}ht
(oz-in} | (RPM) | (watts) 50HZ 60HZ | Rise (°C) {mfd) PP
A 3001-003 2 300 3 24 21 5.7, 100VDG, +- 10% X 6.8
A 3001-001 2 300 3 115 21 0.25, 400VDGC. +/10% 6.8
A | 3001-005 2 300 3 230 21 0.062, 440VAC, +- X 6.8
A-ET | 3009-002 2.7 300 3 24 21 5.7, 100VDC, +/- 10% X 6.8
AET | 3009-001 2.7 300 3 115 21 0.25, 400VDC, H10% 6.8
AR 3005-003 2.3 800 5 24 36 10, 100VDC, +/- 10% X 6.8
AB 3005-001 2.3 600 5 115 36 0.50, 400VDC, +/- 6.8
AB 3005-004 28 500 4 220 36 0.15, 440VAC, +I- pod 6.8
AB-ET | 3011-001 3.75 600 8.5 115 43 0.62, 400VDC +/-10% 6.8
Motor Specification - Geared
Kated Cutput Input Valtage Capacitor e
Model Nllf;:ﬂr Reduction | Torque | Speed | Power (VAC) Value w:;f}ht
(oz-in) | |_(watts) | 60HZ Bt
A 3002-020 25 4 120 3 115 0.25, 400VDC, +/10% 11
A 3002-016 H 8 60 3 115 0.25, 400VDC, +/10% 11
A 3002-027 7.5 12 40 3 115 0.25, 400VDC, +/10% 17
A 3002-015 10 16 30 3 115 0.25, 400VDC, +/10% 11
A 3002-013 15 24 20 3 115 0.25, 400VDC, +10% 11
A 13002-010 25 37 12 3 115 0.25, 400VDC, +/10% 11
A 3002-009 30 44 10 3 115 0.25, 400VDC, +10% 11
A 3002-008 37.5 55 8 3 115 0.25, 400VDC, +/10% 11
A 3002-007 50 74 5 3 115 0.25, 400VDC, +/10% 11
A 3002-006 60 88 5 3 115 0.25, 400VDC, +/10% 11
A 3002-005 75 110 4 3 115 0.25, 400VDC, +/10% 11
A 3002-004 100 120 3 3 115 0.25, 400VDC, +10% 17
A__| 3002-003 150 131 2 3 115 0.25, 400VDC, +/10% i
A 3002-002 200 138 1.5 3 115 0.25, 400VDC, +/10% 11
A | 3002-001 300 150 1 3 115 0.25, 400VDC, +/10% K
A 3002-025 600 150 0.5 3 115 0.25, 400VDC, +/10% 11
A 3002-023 900 150 0.33 3 115 0.25, 400VDC, +10% 11
A-ET | 3014-012 5 10 60 3 115 0.25, 400VDC, +/10% 11
A-ET | 3014-010 10 19 30 3 115 0.25, 400VDC, +10% 11
A-ET | 3014-008 15 29 20 3 115 0.25, 400VDC, +/10% 11
A-ET [ 3014-005 25 44 12 3 115 0.25, 400VDC, +/10% 11
AB 3006-019 2 3 300 5 115 0.50, 400VDC, +/-10% 11
AB 3006-017 3 5 200 5 115 0.50, 400VDC, +/-10% 11
AB | 3006-018 3.5 5 180 5 115 0.50, 400VDC, +/-10% 11
AB 3006-014 5 8 120 5 115 0.50, 400VDC, +/-10% 11
AB 3006-013 10 16 60 5 115 0.50, 400VDC, +/-10% 11
AB -01 12 19 50 5 115 0.50, 400VDGC, +-10% 11
AB 3006-011 15 24 40 5 115 0.50, 400VDC, +/-10% 11
AB 3006-010 16.67 27 36 5 115 0.50, 400VDC, +/-10% 11
AB 3006-009 20 29 30 5 115 0.50, 400vDC, +/-10% 11
AB 3006-007 30 44 20 5 115 0.50, 400VDC, +-10% 11
AB 3006-061 40 59 15 5 115 0.50, 400VDC, +/-10% 11
AB 3006-005 50 73 12 5 115 0.50, 400VDC, +-10% 11
AB 3006-004 []4] 88 10 5 115 0.50, 400VDC, +/-10% 11
AB 3006-002 100 105 5] 5 115 0.50, 400VDC, +/-10% 11
AB-ET | 3013-019 2 5 300 6.5 115 0.62, +1-10% 17
AB-ET | 3013-017 3 8 200 6.5 115 0.62, 400VDC +/-10% 11
AB-ET | 3013-016 3.33 9 180 6.5 115 0.62, 400VDC +/-10% 11
AB-ET | 3013-014 5 13 120 6.5 115 0.62, 400VDC +/-10% 17
AB-ET | 3013-001 10 26 60 6.5 115 0.62, 400VDC +/-10% 11
AB-ET | 3013-012 12 32 50 6.5 115 0.62, 400VDC +/-10% 11
AB-ET | 3013-009 20 48 30 6.5 115 0.62, 400VDC +/-10% 11
AB-ET | 3013-008 25 60 24 6.5 115 0.62, 400VDC +/-10% 11
AB-ET | 3013-007 30 72 20 6.5 115 0.62, 400V DC +/-10% 11
AB-ET | 3013-002 &0 a5 10 6. 115 0.62, 400VDC +/-10% 11
Mote, Contact Hurst Mfg for additional voltages and reductions.
Capacitor Table
VOLTAGE 115 V. 115 V. 24V, 24V, 220 V. 220 V. 230 V. 230 V. 240V, 240 .
FREQUENCY 60 Hz. 50 Hz. 60 Hz. 50 Hz. 60 Hz. 50 Hz. 60 Hz. 50 Hz. 60 Hz. 50 Hz.
Model 25smF0 | 25MFD | 56MFD | semFo | 068 mFD | 068 MFD | .062 MFD | 062 MFD | .056 MFD | .056 MFD
A soovoe | 400voe | 10ovpe | 10ovoe | 4sovac | 44ovac | dadovac | saovac | sdovac | 440vac
+10% +10% +10% +10% +10% +10% +10% +10% +10% +10%
Model .25 MFD 5.6 MED 068 MFD 062 MED 056 MFD
A 400 VDC 100 VDC 440 VAC 440 VAC 440 VAT
High Torque +10% +35% +5% +5% +5%
Madal B0 MFD B0 MFD 10 MFD 10 MFD A5 MFD A5 MFD A2 MFD A2 MED A2 MFD A2 MFD
AB 400 VDC 400 VDC | 100WDC | 100 VDC 440 VAC 440 WVAC 440 VAC 440 VAC 440 WVAC 440 VAC
+10% +10% +10% +10% +10% +10% +5% +5% +5% +5%
Model .52 MFD 15 MFD A8 MFD A5 MFD A5 MFD
AB 400 VDC 100 VDo 440 VAC 440 YAC 440 WAC
High Tergue +10% +5% +5% 5% +5%

Capacitors are furnished with 115V 60Hz motors
Note: DC Capacitors must be non-polarized. Electrolytic types are not suitable.

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com
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PA.PB - Specifications
Torgque Eange:

Up to 200 oz-in

Output Speed: 1to GO0 RPM
Insulation Class: LLClass A(105°C)
Lead wire: 4 leads 2220 (approx 8 1/21n.)

Operation Ambient Temp: -10°C ~ +40°C

Gear Unit: Zinc Die Cast—AGMAT Standard with hardened steel gears
Shaft Beanngs: Sleeve bearings

ULRecognized: ES357E(N), Component-Impedance Protected Motors
115Y, B0Hz Standard Rotor

CSACertified: Card Mo, 42576, Motors and Generators

MoV, 60 Hz, Standard Rotor, 7 5 watts max. PA, 10 watts max PBE
Capacitoris required for operation. Capacitor supplied with 115VAC motors
Mote: Typical data subject to change without notification.

PA PB - Direct Drive

IN
1562 + 030 VMY
=PRI 68 £ 76) (MM)

N35.71 £ .76) (19.08/+ .76) (57.94 + 76)
- 9 4991+ 001 I

067+ 005
(170 + .13) @ 12.67 £ .03)

R0 —

230+ 2 _‘|'

‘\ | W
4 L — —
= \ | A
@ 1874 + .0001 |
5 : L (@ 4.76 + .003)
+
' = S — ——1 190005
(030515 76 —5 4828 £.13 WIRING DIAGRAM
@ .165 + 003
Wigaros o ! /A
| i N S
.|-'l ; +i“ II."Ir
¢ mﬁh = ot A I
i + . 9
(2159733 )
#22 GAGE (FOR SYNCHRONOUS MOTOR, 4 LEADS)
#24 GAGE (FOR STEPPER MOTOR, 6 LEADS) _— RED—| cap L—BLACK
PAPB - Geared Drive ﬁ_il:l]h
IN :
Y S.P.D.T.
. pp 2:290 £ 030
PA(57.15 + .76) (MM) EWE"FFSE e
2125 + 030 | 1,00+ 030 _ " 2,375 + 030 _ :
~— PBis3ggxt.76) | (254 £.76) i (60.33 £ .76) bbbl ki
250+ 010 - e @ 466 + .002 - ing the current to the blue and black
(6.35 + .25) (@ 11.84 + 05) leads produces CCW rotation. For
dual speed versions switching the
i current produces a change in speed
([ J‘ l but net in direction of rotation. Direc-
Tl _| _l ‘ EE) \ tion of rotation must be specified
separately,
(2343 + 030 igﬁt‘gﬁ} J a0 190 +.005
(35051 + .76) \ (48.26 % .13]
@ 2500 /.2497
(@ 6.35/6.34) }
q R 1344 + 003 ]
1 (R34.14 £ 08) =
Y |lI =

A § II'I +2||
. 852 468 MIN
&,,7] — —35_1" (4X) #8-32 X727 89 MIN)
Y (2159251 TAPPED MTG. HOLES

24 GAGE LEADS (6) FOR STEPPER MOTORS

22 GAGE LEADS (4) FOR SYNCHRONOUS MOTORS

DEEP /

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



PA & PB Synchronous Motors

Motor Specification - Direct Drive

Rated Qutput Voltage Voltage Full Load Capacitor A 5
Model Part Number Torgue Speed oputEowey (VAC) (VAC) Temp. Value Capanlt:.rr e it
(oz-in) ®ewy | (Yot 50HZ 80HZ | Rise(°C) (mfd) supplied (o2)
PA 3201-004 8.5 300 7.5 24 31 15, 100VDC +/-10% X 13
PA 3201-001 85 300 7.5 115 3 0.68, 400VDC +/-10% 13
T PA 3228-001 11 300 45 115 42 0.85, 250VAC +/- 5% 13
PA 3236-001 11 300 9.5 115 42 0.85, 250VAC +/- 5% 13
PA 3228-004 12.25 250 11 115 42 0.85, 250VAC +/- 5% 13
T PA 3201-003 85 250 6 220 3 0.18, 440VAC +-10% X 13
PA 3228-003 12.25 250 11 220 42 0.22, 440VAC +-10% X 13
PE 3203-001 55 B0 10 115 44 0.82, 400VDC +/-10% 13
~ PB 3230-001 7.5 600 11 115 45 1.0, 250VAC +/-10% 13
PE 3203-007 6.6 500 10 230 44 0.25, 440VAC +/-10% X 13
PE 3203-006 6.6 500 10 240 44 0.22, 440VAC +/-10% X 13
Motor Specification - Geared
Rated Qutput Maximum Input Voltage Voltage Capacitor Weight
Model Part Number Reduction Torque Speed gear train Power (VAC) (VAC) Value (02)
- {oz-in) (RPM) loading (watts) S0HZ 60HZ {mfd)
PA 3232-007 2.5 20.5 120 9.5 115 0.85, 250VAC +/- 5% 18
PA 3202-026 5 32 60 7.5 115 0.68, 400VDC +/-10% 18
PA 3232-004 5 41 60 9.5 115 0.85, 250VAC +/- 5% 18
PA 3202-024 10 64 30 7.5 115 0.68, 400VDC +/-10% 18
PA 3232-003 10 82.5 30 9.5 115 0.85, 250VAC +/- 5% 18
PA 3202-070 15 89 20 7.5 115 0.68, 400VDC +/-10% 18
PA 3202-020 16.67 1] 18 7.5 115 0.68, 400VDC +/-10% 18
PA 3202-019 20 116 15 7.5 115 0.68, 400VDC +/-10% 18
PA 3202-017 30 126 10 X 7.5 115 0.68, 400VDC +/-10% 18
PA 3202-014 50 140 6 X 7.5 115 0.68, 400VDC +/-10% 18
PA 3202-011 75 152 4 X 75 115 0.68, 400VDC +/-10% 18
PA 3202-007 150 174 2 X 7.5 115 0.68, 400VDC +/-10% 18
PA 3202-003 300 200 1 X 7.5 115 0.68, 400VDC +/-10% 18
PA 3202-001 600 200 0.5 7.5 115 0.68, 400VDC +/-10% 18
PR 3204-033 1.67 6 360 10 115 0.82, 400VDC +/-10% 18
PE 3234-009 1,67 9.5 360 11 115 1.0, 250VAC +/-10% 18
PB 3234-008 2 11.25 300 1 115 1.0, 250VAC +/-10% 18
PB 3234-016 2.5 12 240 11 115 1.0, 250VAC +/-10% 18
PE 3204-029 3 12 200 10 115 0.82, 400VDC +/-10% 18
PE 3234-007 3 17 200 1 115 1.0, 250VAC +/-10% 18
PB 3204-026 5 20 120 10 115 0.82, 400VDC +/-10% 18
PB 3234-006 5 28 120 11 115 1.0, 250VAC +/-10% 18
PB 3234-004 8.5 47 72 11 115 1.0, 250VAC +/-10% 18
PB 3204-024 10 41 60 10 115 0.82, 400VDC +/-10% 18
PB 3234-003 10 56 60 11 115 1.0, 250VAC +/-10% 18
PB 3234-001 11 101 30 X 11 115 1.0, 250VAC +/-10% 18
PB 3204-022 12 49 50 10 115 0.82, 400VDC +/-10% 18
PB 3234-002 12 67 50 11 115 1.0, 250VAC +/-10% 18
PB 3204-019 20 77 30 10 115 0.82, 400VDC +/-10% 18
PB 3234-014 25 106 24 11 115 1.0, 250VAC +/-10% 18
PE 3204-017 30 110 20 10 115 0.82, 400VDC +/-10% 18
PB 3234-027 30 110 20 11 115 1.0, 250VAC +/-10% 18
PB 3204-050 40 116 15 10 115 0.82, 400VDC +/-10% 18
PE 3204-013 60 126 10 10 115 0.82, 400VDC +/-10% 18
PB 3204-009 100 140 6 10 115 0.82, 400VDC +/-10% 18
PE 3204-007 150 152 4 10 115 0.82, 400VDC +/-10% 18
PE 3204-003 300 174 2 10 115 0.82, 400VDC +/-10% 18
FB 3204-001 600 200 1 10 115 0.82, 400VDC +/-10% 18
PB 3204-046 8.33 41 60 10 115 1.0, 480VAC +/-10% 18
PB 3234-025 25 20 20 11 115 1.0, 250VAC +/-10% 18
PB 3204-041 50 126 10 10 115 1.0, 480VAC +/-10% 18
Note: Contact Hurst Mfg for additional voltages and reductions.
Capacitor Table
VOLTAGE 115 V. 115 V. 24V, 24 V. 220 V. 220 V. 230V. | 230V. 240 V. 240 V.
FREQUENCY 60 Hz. 50 Hz. 60 Hz. 50 Hz. 60 Hz. 50 Hz. 60 Hz. 50 Hz. 60 Hz, 50 Hz.
Modals &G8MFD | s8MFD | 150MFD | 150MFD | 18MFD | 1BMFD | 18MFD | 18MFD | A5MFD | .15 MFD
PA, LA, T 400 VDC 400 vVDC 100 VDC 100VDC | 440 WVAC | 440 VAC | 440 VAC | 440VAC | 440 VAC | 440 VAC
+10% +10% +10% +10% +10% +10% +5% +3% +5% +5%
Models .85 MFD 20 MFD 22 MFD .22 MFD .20 MFD
PA LA T 250 VAC 100 VDC 440 VAC 440 VAC 440 VAC
High Targue +5% +5% +5% +5% +5%
Models A2MFD | 1.OMFD | 18 MFD 22MFD | 22MFD | 2TMFD | 20MFD | 25MFD | 18 MFD | .22 MFD
FPB, LB 400 VvDC 480 VAC 100 VDC 100 VDC 440 VAC | 440 VAC | 440 VAC | 440 VAC | 440 VAC | 440 VAC
+10% +10% +10% +10% +10% +10% *10% +10% +10% +10%
Models 1.0 MFD 22 MFD 27 MFD 25 MFD 22 MFD
PE,LB 250 VAC 100 VDG 440 VAC 440 VAC 440 VAC
High Torque +10% +10% +10% +5% +10%

Capacitors are furnished with 115V 60Hz motors

Note: DC Capacitors must be non-polarized. Electrolytic types are not suitable.

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com
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SA - Direct Drive
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SASBE Specifications

Torgue Range:
Output Speed:
Insulation Class:

Lp to 200 0z-in

1to 600 RPM

ULClass A {10552

Lead wire: 4 leads 24AWG (approx. 91n.)
Operation Ambient Temp: -10°C ~ +40°C

Gear Unit: Zinc Die Cast—AGMAT Standard with hardened steel gears
=haft Bearings: Sleeve bearings

ULRecognized: ES3575(N), Component-Impedance Protected Motors
15y, B0Hz Standard Rotor

CSACertified: Card No. 42576, Motors and Generators

119Y, 60 Hz, 8 4 watts max. 54, & 4 watts max =SB

Capacitor is required for operation. Capacitor supplied with 112V AC motors
Mote: Typical data subject to change without notification.
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SA & SB Synchronous Motors

Motor Specification - Direct Drive

Rated Qutput Input Voltage Full Load Capacitor Capacitor not Weight
Model Part Number Torque Speed Power (VAC) Temp. Value supplied Shaft bearing (0z)
{oz-in) {(RPM) {watts) GOHZ Rise (°C) {mfd)
SA 4001-003 ] 300 55 24 28 10, 100VDC +/-10% X sleeve 8
SA 4018-003 B.5 300 ¥ 24 37 15, 100VDC +/-10% X ball 8
SA 4001-001 ] 300 55 115 28 0.5, 400VDC +/-10% sleeve 8
SA 4009-001 7 300 55 115 28 0.5, 400VDC +/-10% ball 8
SA 4017-001 8.5 300 7 115 37 0.62, 400VDC +/-10% sleeve 8
SA 4018-001 8.5 300 7 115 37 0.62, 400VDC +/-10% ball 8
SB 4005-001 5.5 600 7 115 30 0.68, 400VDC +/-10% sleeve )
SB 4011-001 55 600 7 115 36 0.68, 400VDC +/-10% ball ]
Motor Specification - Geared
Rated Output Input Voltage Voltage Capacitor Weight
Model Part Number Reduction Torque Speed Power (VAC) {(VAC) Value
(0z-in) (RPM) (watts) 50HZ 60HZ (mfd) i
SA 4002-018 2.5 11 120 55 115 0.5, 400VDC +/-10% 16
SA 4021-018 25 16 120 7 115 0.62, 400VDC +/-10% 16
SA 4002-015 5 22.5 &80 55 115 0.5, 400VDC +/-10% 16
SA 4021-015 5 a2 60 7 115 0.62, 400VDC +/-10% 16
SA 4002-014 10 45 30 55 115 0.5, 400VDC +/-10% 16
SA 4021-014 10 64 30 7 115 0.62, 400VDC +/-10% 16
SA 4002-010 30 126 10 5.5 115 0.5, 400VDC +/-10% 16
SA 4002-008 50 140 6 5.5 115 0.5, 400VDC +/-10% 16
SA 4002-007 B0 145 5 55 115 0.5, 400VDC +/-10% 16
SA 4002-006 75 152 4 5.5 115 0.5, 400VDC +/-10% 16
SA 4002-005 100 161 3 55 115 0.5, 400VDC +/-10% 16
SA 4002-004 150 174 2 55 115 0.5, 400VDC +/-10% 16
SA 4002-002 300 200 1 55 115 0.5, 400VDC +/-10% 16
SA 4002-001 600 200 5 55 115 0.5, 400VDC +/-10% 16
SA 4002-040 417 17.5 60 55 115 0.5, 400VDC +/-10% 16
SA 4002-039 8.33 28 30 55 115 0.5, 400VDC +/-10% 16
SA 4002-038 25 84 10 55 115 0.5, 400VDC +/-10% 16
SA 4002-034 41.67 140 6 55 115 0.5, 400VDC +/-10% 16
SB 400G-011 1.G67 T 360 T 115 0.G8, 400vDC +/-10% 16
SB 40086-009 3 12 200 7 115 0.68, 400VDC +/-10% 16
SB 4006-008 5 20 120 7 115 0.68, 400VDC +/-10% 16
SB 4006-006 10 41 (=[] 7 115 0.68, 400VDC +/-10% 16
SB 4006-004 20 7 30 7 115 0.68, 400VDC +/-10% 16
SB 4006-003 30 115 20 7 115 0.68, 400VDG +/-10% 16
SB 4006-016 100 140 6 7 115 0.68, 400VDC +/-10% 16
Note: Contact Hurst Mfg for additional voltages and reductions.
Capacitor Table
VOLTAGE 115 V. 115 V. 24 V. 24 V. 220 V. 220 V. 230 V. 230 V. 240 V. 240 V.
FREQUENCY 60 Hz. 50 Hz. 60 Hz. 50 Hz. 60 Hz. 50 Hz. 60 Hz. 50 Hz. 60 Hz. 50 Hz.
Models .50 MFD S50MFD | 10MFD | 1OMFD | ASMFD | AS5MFD | 12MFD | 12MFD | .12 MFD | .12 MFD
SA, SL 4o0vDc | 4o0vDC | 100vDC | 100VDC | 440VAC | 440 VAC | 440VAC | 440 VAC | 440 VAC | 440VAC
+10% +10% +10% +10% +10% +10% +10% +10% +10% +10%
Models 62 MFD 15 MFD 18 MFD .15 MFD .15 MFD
SA, SL 440 VAC 100 VDC 440 VAC 440 VAC 440 VAC
High Torque +10% +10% +10% +10% +10%

Capacitors are furnished with 115V 60Hz motors
MNote: DC Capacitors must be non-polarized. Electrolytic types are not suitable.

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



T - Direct Drive

T Specifications

Torgue Range: Up to250 oz-in

Cutput Speed: 25910 300 RPM

Foles: T senes 24 poles; TA series 20 poles
Insulation Class: LLClass A{105°C)

Lead wire: 4 leads 228WG (approx. 12 1n.)
Operation Ambient Temp: =N0RC i+ 40°C

shaft Beanngs: Sleeve bearings

ear Unit: Zinc Die Cast—AGMAT Standard with hardened steel gears

ULRecognized: ES3578(M), Component-lmpedance Protected Motors
115Y Standard Rotor

CsACertified: Card Mo, 42576, Motors and Generators

1MoV, 60 Hz, Standard Rotor, 7 watts max.

Capacitor is required for operation. Capacitor supplied with 115VAC motors
Mote: Typical data subject to change without notification.

IN
(MM)
1.750  .030 750 + .030 2.375 + .030
(44.45 £ .76) (19.05 £.76) (60.33 +.76)
094010 499 + 001
(2.39 + .25) (@ 1267 £ .03)
R 1.344 + 003

— -

R34.14 % 080) "\
@ 1874 +.0001

(@4.76+ .003)

(S

T - Geared Drive

f

(4X) #8-32 X SO MIN_peeo

{9.53 MIN)

1 -1" 24 GAGE LEADS (6) FOR STEPPER MOTORS
(304.8 %} 22 GAGE LEADS (4) FOR SYNCHRONOUS MOTORS

f\ﬂ
_4}_ |

TAPPED MTG. HOLES L |
+2" / >

1. s:D-DE
6+.13)

WIRING DIAGRAM

—

.N Z

v 42"
12" 5w

(o) ELUE RED -] CAPW,;—BLACI{
L=
2.531 + 030 1.00 +.030 2.375 £ 030 * T
(64.29 + .76) (25.4 + 76) (60.33 + .76) ] 5.P.D.T.
250 010 - @ 486 + 002 o REVERSING
(6.35 £ .25) (@ 11.84 £ .05) SWITCH
R 1.344 + 003 Current applied 1o the blue and red
(R 34.14 + .080) - - leads produces CW rotation. Switch-
_{F,_ @.230 + .010 ing the current to the blue and black
: = _J' { 1 (@5.84 £ .25) leads produces CCW rotation.
i f 2500 3E 00 + NE)
L B 05307 (15.09 + .08) ks
0(833) ’r 8%
375 MIN |
I (4X) #8-32 X 13’53 )iy DEEP
i+ TAPPED MTG. HOLES o —o_

24 GAGE LEADS (6) FOR STEPPER MOTORS

(304.8 +51}| 22 GAGE LEADS (4) FOR SYNCHRONOUS MOTORS

-25

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com




T Synchronous Motors

Motor Specification - Direct Drive

Full - :
Part Rated | Output | Input Voltage | Voltage Laca Capacitor Capacitor Weight
Model Number Torque | Speed Power (VAC) (VAC) Tem Value not (02)
(oz-in) | (RPM) | (watts) 50HZ 60HZ P (mfd) supplied
Rise (°C)
T | 2601-001] 85 300 7 115 27 __|0.68, 400VDC, +/-10% 20
T 2601-005 8.5 250 6 220 27 |0.18, 440VAC, +- 10% X 20
T-ET | 2609-001 | 10.25 300 9.5 115 38 0.85, 250VAC, +/-5% 20
Motor Specification - Geared
Rated | Output | Input | Voltage Capacitor "
Model H:f::ﬂ Reduction | Torque | Speed | Power | (VAC) Value """{:‘E}“t
- Bl . (oz-in) | (RPM) | (watts) | 60HZ | . 2
T 2602-011 2 13 150 7 115 0.68, 400VDC, +-10% 27
T | 2602-015 2.5 16 120 7 115 0.68, 400VDC, +-10% 27
T | 2602-010 3 10 100 7 115 0.68, 400VDC, +/-10% 27
T 2602-081 417 27 72 7 115 0.68, 400VDC, +/-10% 27
T 2602-009 5 32 60 7 115 0.68, 400VDC, +/-10% 27
T 2602-014 10 64 30 7 115 0.68, 400VDC, +/-10% 27
T 2602-008 12 77 25 7 115 0.68, 400VDC, +/-10% 27
T 2602-040 15 96 20 7 115 0.68, 400VDC, +/-10% 27
T 2602-082 16.67 99 18 7 115 0.68, 400VDC, +/-10% 27
T | 2602-007 20 120 15 7 115 0.68, 400VDC, +-10% 27
T 2602-037 25 149 12 7 115 0.68, 400VDC, +/-10% 27
T 2602-006 30 180 10 7 115 0.68, 400VDC, +/-10% 27
T 2602-013 50 210 6 7 115 0.68, 400VDC, +-10% 27
T 2602-017 60 215 5 7 115 0.68, 400VDC, +-10% 27
T 2602-012 75 218 4 7 115 0.68, 400VDC, +-10% 27
T 2602-005 100 224 3 7 115 0.68, 400VDC, +/-10% 27
T 2602-004 150 233 2 7 115 0.68, 400VDC, +/-10% 27
T 2602-002 200 240 15 7 115 0.68, 400VDC, +/-10% 27
T 2602-001 300 250 1 7 115 0.68, 400VDC, +/-10% 27
I8 2602-034 600 250 0.5 7 115 0.68, 400VDC, +/-10% 27
T 2602-039 1200 250 0.25 e 115 0.68, 400VDC, +/-10% 27
T-ET_| 2611-010 2.5 20 120 9.5 115 0.85, 250VAC, +/-5% 27
T-ET | 2611-007 5 40 60 9.5 115 0.85, 250VAC, +/-5% 27
T-ET | 2611-005 10 79 30 9.5 115 0.85, 250VAC, +/-5% 27
Note: Contact Hurst Vifg for additional voltages and reductions.
Capacitor Table
VOLTAGE 115 V. 115 V. 24V, 24 V. 220 V. 220 V. 230 V. 230 V. 240 V. 240 V.,
FREQUENCY 60 Hz. 50 Hz. 60 Hz. 50 Hz. 60 Hz. 50 Hz. 60 Hz. 50 Hz. 60 Hz. 50 Hz.
Models 68 MFD G8 MFD | 15.0MFD | 150MFD | .18 MFD 18 MFD 18 MFD 18 MFD A5 MFD A5 MFD
PA,LA. T 400 VDC 400 VDC 100 VDC 100 VDC 440 VAC | 440 VAC | 440VAC | 440VAC | 440 VAC | 440 VAC
+10% +10% +10% +10% +10% +10% +5% +5% +5% +5%
Models B5MFD | 11MFD | 20MFD | 25MFD | 22MFD | 30MFD | .22 MFD | .27 MFD | .20 MFD | .25 MFD
PA, LA, T 250 VAC 250 VAC 100 VDC 100 VDC 440 VAC | 440 VAC | 440VAC | 440 VAC | 440 VAC | 440 VAC
High Torque *5% +5% 5% +5% +5% +5% +5% +5% +5% +5%
Models B2 MFD 1.0 MFD 18 MFD 22 MFD 22 MFD 2T MFD 20 MFD 25 MFD 18 MFD 22 MFD
FE. LB 400 VDC 480 VAC 100 WDC 100 WDC 440 WVAC | 440 VAC | 440 VAC | 440VAC | 440 VAC | 440 VAC
+10% +10% +10% +10% +10% +10% +10% +10% +10% +10%

Capacitors are furnished with 115V 60Hz motors
Mote: DC Capacitors must be non-polarized. Electrolytic types are not suitable.

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



(LB & LAS/LBS Linear Actuators

LA/LB & L AS/LBS Specifications

Maximum Load: LALAS 10 [bs., LE/LES B.5 |bs

Fotor Assembly: Threaded to accept a std. 1/4"-16 ACME
25 right-hand screw (Class 26 EH)

Insulation Class: LLClass A(105°C)

Lead wire: LA/LE 4 leads 222G

(approx. 8 1/21n)
LAS/LES 6 leads 24AMG
(approx. 8 1/21n.)

Dperation Ambient Temp: =052 ~ +40°C

Motor Construction: Die cast end bells and ball beanng construction
shaft Length: 8 inches with max travel of 5.25 inches
Applications: Fushing, Pulling, Lifting and Fositioning

LALE - ULRecognized: ES3578(M), Component-Impedance Frotected Motors
115V, 60Hz Standard Rotor

LALE - Capacitoris required for operation. Capacitor supplied with 115V AC motors
Mote: Typical data subject to change without notification.
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Motor Specification

Synchronous Linear Actuators

Input Voltage Capacitor Shaft
Model Part Number infsec ;a:;n{*:::} Power (VAC) Tar::"I:i::cll:‘C} Value Length 'll'-‘;:zg:'lt
{watts) 60HZ : (mfd) {in)
LA 3601-001 0.3125 10 7.5 115 34 0.68, 400VDC +/-10% B 22
LB 3603-001 0625 6.5 B 115 a4 0.82, 400VDC +/-10% 8 22
Stepping Linear Actuators
Step Maximum Input Mominal Winding Full Load Shaft 2
Model N Pa: Angle SIMF: Load Power Voltage Resistance | Temp. Rise | Length Weah!
UMPr | (degrees) | '"° (Ibs) (watts) | (VDC) (ohms) (°c) (in) (oz)
LAS 3602-003 7.5 768 10 8 6 8 51 8 22
LAS 3602-001 7.5 768 10 8 12 35.2 51 8 22
[AS | 3602-002 75 768 10 8 24 135 51 8 22
LBS 3604-003 15 384 6.5 8.5 6 74 52 8 22
LBS 3604-001 15 384 6.5 85 12 322 52 8 22
LBS 3604-007 15 384 6.5 8.5 12 32.2 52 12 24
LBS 3604-002 15 384 6.5 8.5 24 122 52 8 22

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



SL/SBL/SLS/SBLS Linear Actuators

SL/SBL/SLS/SBLS Specifications

SLSLS 1% Ibs, SEL/SBELS 10 lbs.
Threaded to accepts a std. 1/4°-20 5/6
ACME 26 nght hand screw

(Class 2G RH)

ULClass A({105°C)

Maximum Load:
Fotor Assembly:

Insulation Class:

Lead wire: SLISEBL 4 leads 24 206
(approx. 910n.)
Lead wire: SLSMSELS B leads 242W G (approc. 91n.)

Operation Ambient Temp: 10°C ~ +40%C

Fotor bearings: Ball bearings are standard

shatt Length: 8 Inches with max travel 5.75 inches
SLASBL - ULRecognized: ES357E(M), Component-Impedance Protected
Wotors 115, B0Hz Standard Rotor

SLSEBL- Capacitor is required for operation. Capacitor supplied with
1MoV AC motors

Mote: Typical data subject to change without notification.
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Motor Specification
Synchronous Linear Actuator
Input Voltage Capacitor Shaft
; Maximum Full Load Temp. Weight
Model Part Number in/sec Load (Ibs) Power {VAC) Rise (°C) P Value Length {ng]
[watts) B0HZ (mfd}) {in})
SL 4013-001 0.24 15 6.5 115 37 0.62, 400vAC +/-10% & 10.5
SBL 4027-002 048 10 T 115 37 0.68, 400vDC +/-10% 8 10.5

Mote: DC Capacitors must be non-polarized. Electrolytic types are not suitable.

Stepping Linear Actuators

Part Steps/ Maximum Input MNominal Wi-nding Full Lr.}a.d Shaft Weight
Model Number TR Load Power Voltage Resistance | Temp. Rise| Length (o2}
(Ibs) (watts) (VDC) (ohms) (°C) (in)
SLS 4014-001 1000 15 11.5 6 6.3 70 8 10.5
SLS 4014-002 1000 15 11.5 12 25 70 8 10.5
SLS 4014-003 1000 15 11.5 24 100 70 8 10.5
S5LS 4014-016 1000 15 11.5 12 25 70 12 12.5
SBLS | 4028-003 500 10 8 12 36 65 8 10.5
SBLS | 4028-004 500 10 8 24 144 65 8 10.5

Mote: Contact Hurst Mfg for additional voltages and reductions.

Contact Hirst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



% KN Induction Motors

KH & KN Specifications

Mounting:
KH Series:

KM Series:

Output Speed:

Insulation Class:

Lead wire:

Operation Ambient Temp:
Gearing:

KH
IN
(MM)
2.187 £ .030
e (55.55 + .76) .ﬁzg + .uau} 2.375 +.030
1.687 £.030 (15.88 + 76 (60.33 + .76)
SHORT (45 85 + 76)
ax 031030 -
(.79 £ .76)
— 3 .1874 £ .0001 ]
— (@ 4.76 +.003)
| 170+ .010
— —] r (4.32 + .25) :
ol b B 1,90 + .005
48,26 + .
1 — 1] (48.26 + 13)
%%& - R1.343+.003 ~ m
(R34.11 + .08)
\ 17 ' 156 & 062
1 &1 #22 GAGE LEADS (4X) #8-32 X m—} DEEP
3048 1) it
( 25 TAPPED MTG. HOLES
KN
. 1.004.030 2,375 + 030
e =k (25.4 +.76) (60.33 £ .76) IN
LONG =10l & 03U s
L - (30.15+ 76 (MM)
SHoRT 8872030
(17.45 £ .76)
250+ 010 | @ 499 + 001 "
(6.35 + .25) (@ 12.67 +.03) |
. R1.343% 003 e
@_ =l ¥ (R34.11  .080)
f=x )
— S 594 + 003 {—B
= - 230+ 010 [(15.09+.08) - 1.90 + .00¢
— (5.84 + .25) i || (48.26 + .1:
= @ 2500/ 2497
(@ 6.35/6.34)
=100
" 343 + 062
—Mg,— L X BT £157)
m . % (2X) #8-32
1" #20 GAGE MTG. SCREV
(3048 2
| FRAME (STACKIGEAR) | LENGTH (L) inl{mn
SHORT / LONG 2 531/(64.29)
LONG / LONG 3.031/(76.99)
LOMNG | SHORT 2.875/73.03)

NEMAZ-11

High Slip—high starting torgue, rapid
reversal andfor dynamic braking is required
Mormal Slip—agreater output torgue,
maintain relatively uniform speed but do not
have synchronous timing characteristics

8 to 1550 RPM

UL Class A {105°C)

3 leads 22AMWG (approx. 12 0n.)

-10%C ~ +40°C

Hell-Spur, pemmanent lubrcation

Capacitor is required for operation. Capacitor supplied with 115VAC 60Hz motors.
Mote: Typical data subject to change without notification.

KH and KN SERIES
WIRING DIAGRAM

BLUE

cw
LINE

Direction of rotation
shown facing shaft end

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



KH & KN Induction Motors

Motor Specification - KH

High 3lip, Reversible, Non-Synchronous

Full-Load Stall Output Input Voltage | Full Load | Capacitor Case Weiaht
Model | Part Number | Reduction | Torque | Torque | Speed Power (VAC) | Temp. Rise Value Length {e g
(oz-in) (oz-in) | (RPM) (watts) 60HZ (°C) (mfd) (in) )
KH 2423-003 7800 250 . 0.8 8.5 115 29 0.85 2.53 34
KH 2423-009 300 175 L3 4.5 8.5 115 29 0.85 2.53 34
KH 2423-010 180 105 200 b 8.5 115 29 0.85 2.53 34
KH 2433-012 120 164 312 10 12 115 35 1.3 3.03 42
KH 24 33-022 30 44 B4 40 12 115 35 1.3 3.03 47
KH 2443-024 18 28 53 b7 12 115 35 1.3 2.88 40
KH 2443-027 6 9.5 18 200 12 115 35 1.3 2.88 40
KH | 2403-001 0.9 1.8 1200 8.5 115 35 0.85 1.69 25
Mote 1: Contact Hurst Mfg for additional voltages and reductions.
Note 2: *Can not be stalled.
Motor Specification - KN
Mormal slip, Reversible, Non-Synchronous
Full
Rated Output | Input Voltage Load Capacitor Case Weiaht
Model | Part Number | Reduction | Torque Speed | Power (VAC) Temp. Value Length {t:zg}
(oz-in) (RPM) | (watts) 60HZ Rise (mfd) (in)
(°C)
KN 2472-591 1800 250 0.9 8.5 115 29 0.85 2.53 34
KN 2472 502 900 220 1.9 8.5 1156 29 0.85 2.53 34
KN 2472-593 600 205 2.8 8.5 115 29 0.85 253 34
KN 2472-596 300 178 5.5 8.5 115 29 0.85 2.53 34
KN 2482-599 180 160 8.8 11 115 32 1.3 3.03 42
KN 2482-603 120 150 13 11 115 32 1.3 3.03 42
KN 2482-609 72 125 22 11 115 32 1.3 3.03 42
KN 2482-611 60 105 26 11 115 32 1.3 3.03 42
KN 2482-613 30 54 52 11 115 32 1.3 3.03 42
KN 2492-615 18 35 86 11 115 32 1.3 2.88 40
KN 2492-616 12 24 130 11 115 32 1.3 2.88 40
KN 2492-618 6 12 260 11 115 32 1.3 2.88 40
KN 2462-590 2.4 1550 11 115 32 1.3 3.03 34

Mote: Contact Hurst Mf

Capacitor Table

g for additional voltages and reductions.

VOLTAGE 115 V. 115 V. 24V, 24V,

FREQUENCY 60 Hz. 50 Hz. 60 Hz. 50 Hz.
Models 0.85 MFD 1.00 MFD | 20 MFD 25MFD
KS, KN, KH 250 vAC 250 VAC | 100VDC | 100 VDC
Short Stack +10% +10% +10% +10%
Models 1.3 MFD 1.6 MFD 30 MFD 36 MFD
KS, KN, KH 250 VAC 250WAC | 100VDC | 100 VDC
Long Stack +10% +10% +10% +10%

Capacitors are furnished with 115V 60Hz motors
Note: DC Capacitors must be non-polarized. Electrolytic types are not suitable.

Contact Hurst at 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com



e

KD Specifications

M aunting:

Targue Rating:

Mominal Voltage:
Operation Ambient Temp:
Gearing:
Leads:

Mote: Typical data subject to change without notification.

3.438 +,030
LONG a7 33+ 76) 10500 2375 + 030 IN
3281+ .030 EF (60.33 £ .76)
SHORT (6334 + 76) lasl)
sy ™ @ .499 £ 001
6.35 + .25 499+ .
i 012675.09)
R 1.344 £ 003 1
?{ Fimm | (R 34.14 £ .080) e | =
Y | {“\% ”; Eﬁ [
= B 04 000D
—lal - L .280+010 [(1509+08) | 1.90 £ .005
= \ﬁf (5.84 £.25) H (48.26 + .13)
= @ 2500/ 2497 |
(06357634 |
;:_E = (111 '

RPM

M

g

* _ FULL LOAD

MEMA 2-11 Standard.

L8 10 237 0zHn

90 Volt DG

< 50°C

Heli-=pur design

2 leads 2280 G (approx. 16 inches)

AMPS

TORQUE - OZ. IN.

L343 + 062 TYPICAL OPERATING CHARACTERISTICS FOR 90 VOLT
) [ ZESRDARGE 1o ﬁ%ﬁgﬁws MOTOR WITHOUT GEAR REDUCTION.
LONG STACK 2X [i?.? 3 1-5'?]
16"*2
-1 #22 GAGE LEADS
(406.475%)
Motor Specification
Track . .
Track Speed Speed Rated | Output| Input | Nominal Typical Full | Typical Full .
i Range Full Load Load Weight
Model | Part Number| Ratio Range Torque | Speed | Power | Voltage

Load No Load (0z-in) (RPM) | (watts) (VDC) Current Current (oz)

RPM RPM (amp) Low | (amp) High
KEI 3402-001 1E'3D_D:G1 00 .95-1 2 1.1-1 5 gﬁ' 1.2 2,25 90 0.018 0.028 3f
KD 3402-002 | 900:01:00 2.3-2.5 2.6-3.2 206 2.5 2.25 90 0.022 0.03 37
KD 3402-003 | 600:01:00 3.1-3.7 3.9-4.5 190 3.7 2.25 90 0.025 0.03 37
KD 3402-004 ] 300:01:00 6.3-7.4 7.7-90 166 7.4 2.25 90 0.032 0.04 37
KD 3402-005 | 180:01:00] 11.5-12.2 14-15 150 12.2 2.25 90 0.039 0.046 37
KD 3402-006 60:01:00 30-35 40-45 69 35 2.25 90 0.048 0.06 37
KD 3402-007 30:01:00 65-75 80-90 35 75 2.25 90 0.048 0.06 37
KD 3402-008 18:01 120-135__ | 145-170 | 225 135_| 2.25 90 0.048 0.06 37
KD 3402-009 9:01 220-245 | 270-305 10 245 | 2.25 90 0.048 0.058 37
KD 3402-010 6:01 345-385 430-475 7 385 2.25 90 0.05 0.058 37

Note: Contact Hurst Mfg for additional voltages and reductions.
Mote: All perfomance data are based are based upon operation with uniform direct curent.

Rectified and non-filtered A.C. will give different performance values.

Contfact Hurst af 812-385-2564 or Fax: 812-386-7504 www. hurst-motors.com
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