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INTRODUCTION _
Reuland Electric torque motors are induction motors designed for applications which require occasional or prolonged
stall, or controlled applications nearly stalled. The basic difference between a torque motor and a standard induction motor
is in the shape of the speed torque curve and thermal capacity to withstand locked rotor currents. Torque motors are rated
at locked rotor torque (inch pounds or foot pounds) where standard motors are rated in horsepower.

WINDING AND TENSION CONTROL
In the manufacturing of paper, wire, films, etc. the product often is unwound, coated and rewound. Constant tension is
necessary so the material is not stretched and coatings are of uniform thickness.

It is necessary to wind the product on reels or drums with constant tension and constant linear speeds. As the product is
winding on the reel the diameter will increase so the reel rotational speed must decrease in order to maintain constant
linear speed. Also the motor torque must increase proportionally to the increase in diameter in order to maintain constant
tension.

A torque motor may be used as a dynamic brake, applying torque to the shaftin one direction while the connected load is
actually driving the shaft in the opposite direction. This type of operation is typical of unwinders and hold back rolls. The
principles of operation are similar to winders.

OTHER USES
A torque motor is also well suited for clamping devices, valve actuators, or indexing. For these applications the torque
motor will start and operate for a short period of time, slow down, and then stall. In some cases the power will be removed at
this point where others such as clamps will remain energized maintaining torque on the device. An evaluation of the
specific duty cycle detailing running time, stall time, repetition rate, and if power is removed at stall, may result in a motor
rated for less than continuous stall. This may yield a smaller more economical motor.

A specially designed wound rotor motor may also be used as a torque motor. In that a large component of the losses are in
the rotor, a wound rotor motor has the advantage of relocating a portion of its rotor losses to the external rotor resistors
outside of the motor enclosure. This technique allows some ratings and speeds not obtainable in conventional torque
motors.

CONTROL
The most common method of controlling a torque motor is by varying the motor’s terminal voltage. The two most often used
devices are a variable auto-transformer or a solid state variable voltage control. By reducing the applied terminal voltage,
the motors magnetic strength is reduced (by the square of the voltage change), thus lowering the torque of the motor.

ENCLOSURES
Torque motors, when stalled or operating at very low speeds, generate considerable losses which the ventilation system
must dissipate. The open blower-cooled enclosure (A-VENT) offers the best possible ventilation system for a torque motor.
A constant speed blower continuously moves cooling air through the interior of the motor directly cooling both the rotor
and stator. This enclosure offers the smallest frame size for a given torgue.

The open drip-proof enclosure (VENT) is similar to the open blower-cooled except the cooling air is moved by internal fans.
The ventilation effectiveness reduces with motor speed, making this enclosure suitable where the application requires
limited speed range and only occasional stalling.

Sometimes the environment is contaminated and must not be allowed into the interior of the motor. Enclosed motors must
be used. The enclosed blower-cooled enclosure (A-TEFV) offers continuous ventilation over the exterior of the motor frame.
The frame size is larger than the open blower cooled because the rotor is not directly cooled.

The totally enclosed fan cooled (TEFC) motor, similar to the open drip-proof enclosure is used where speed ranges as well
as stall times are limited.

The totally enclosed not ventilated (TENV) motor has no blowers or external fans. The cooling is completely dependent
upon frame surface cooling. The total cooling capacity is low so this type of enclosure is used for very small torque rate
motors where the total losses are small.
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TYPICAL CONDITIONS FOR SIZING A
CONSTANT TENSION WINDER MOTOR

Given Conditions:

@ 600 feet/minute = Line Speed

® 22 pounds = Tension )
® 14 nches = Empty Spool Diameter
® 31 inches = Full Spool Diameter 100%
Tensi
22# Tension 22# Tension
R
P
M
Efinty: Spool Full Spool
0%
1. Determine Speed (RPM) of Spool

rA

Line Velocity (inch/minute)

(RPM) = Spool Circumference (inch/revolution)
FULL EMPTY
feet  12.inch feet 12inch
rReM= 890 minute 1 foo RPM = 600 inute T foot
(3.14) (31 inch) per revolution (3.14) (14 inch) per revolution
RPM Full=73.97 RPM RPM Empty = 163.78 RPM

Due to machinery variables, the speed of the empty spool shaft must be faster than maximum line speed. The general
rule is to increase the RPM to 120% of the calculated value.

RPM Empty = (RPM calculated) (1.2) = (163.78) (1.2) = 197 RPM

. Determine Torque Rating

The torque rating of the motor is based upon the desired tension and radius.

Empty Spool Torque = (Tension) (Radius) Full Spool Torque = (Tension) (Radius)
= (22 pounds) (7 inch) = (22 pounds) (15.5 inch)
= 154 inch pounds = 341 inch pounds

Due to machinery variables the Full Spool Torque should be increased by 120% to assure adequate torque.
Full Spool Torque = (Torgue Calculated) (1.2) = 410 inch pounds

. Determine Motor Rating

A winder duty motor directly coupled to the winder shaft is the simplest drive system. However, due to the unavailability
of the very low speed motors and the fixed increments of motor speeds, a higher speed motor and some format of speed
reduction are often used. Torque motors in the lower range of available speeds generally are selected as performance,
size, and price result in the best value.
Desired Speed = 197 RPM Desired Torque = 410 inch pounds

Ifa 600 RPM (Sync) motor is selected, the speed reduction drive would be approximately 3 to 1 ratio. (The actual loaded
motor speed will typically be 5 to 15% less). Select the closest available ratio and check to assure the empty spool
speed is still greater than the value calculated in Step 1. Divide the desired torgue value by the speed reduction ratio to
find the motor nominal stall torque rating.
Desired Speed = 197 RPM times 3 to 1 ratio yields 591 RPM motor speed
Desired Torque = 410 inch pounds divided by 3 to 1 ratio yields

137 inch pounds motor torque
Details of the process technique must be evaluated to determine the stall time rating. Most lines will leave the torque
motors energized when the web is at stand-still in order to maintain tension. This would require a continuous stall rated
motor. However, some special applications with roll buildup of 5:1 or less may be suited for short time stall ratings, such
as 5 minute stall. Smaller, less costly motors may be used. All application details of these special applications should be
refered to the factory for review.

Select Motor Frame Size

The customer must determine what type of motor enclosure is suited for the ambient conditions of the job site. Refer to
the enclosure descriptions to assist in selection. Once the enclosure is selected, then refer to the torque tables. Find the
torque rating associated to the selected RPM. If the exact torque value is not found, select the next larger rating. For an
open blower cooled, the frame size would be 145T. As an enclosed blower cooled, the frame would be 256T.
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TYPICAL CONDITIONS FOR SIZING A
CONSTANT TORQUE HELPER MOTOR

A helper motor differs from a winder motor in that it does not see the wide speed range of the winder. Once line speed is set,
the motor speed remains constant. The motor speed will vary with different line speed. The shape of the speed/torque curve
is designed so that torque is constant up to about 66% of synchronous speed. Therefore the highest operating speed of a
helper motor should be 66% or less of its synchronous speed.

1.

Given Conditions:
@ 600 feet/minute = Line Speed

® 22 pounds = Tension
® 12 inches = Roll Diameter
100%
R
P
M
0% [

Determine Speed of Roll

_ Line Velocity (inch/minute)
Speed (RPM) = Roll Circumference (inch/revolution)

(600 ft/min) (12 inch/1 foot)
(3.14) (12 inch) per revolution

=191 RPM Roll Speed

Since the roll speed must not exceed 66% of the motor speed, the desirable motor synchronous speed would be a
minimum of 286 rpm.

. Determine Torque Rating

Torque (inch Ib) = (Tension {pounds}) (Radius {inch})
= (22 pounds) (6 inch)
= 132 inch pounds
Determine Motor Rating
Like a winder motor, a speed reduction drive may be necessary to match available motor speeds with desired applica-
tion speeds. The calculation is the same as step 3 of a winder calculation. The stall time rating is also determined in the
same manor as the winder motor.

Select Motor Frame Size

Select the motor frame size from the torque tables based upon the enclosure and the RPM desired. In this example, a
300 RPM motor could be used as a direct drive. An open blower cooled enclosure would yield a 145T Frame, where an
enclosed blower cooled enclosure would be a 256T Frame.

TYPICAL CALCULATIONS FOR DYNAMIC BRAKE MOTORS

The dynamic brake is the opposite of the winder and the helper. The motor may be connected to the roll of material being
unwound, or to a hold back drum. In either application the motor electrical field rotates in the opposite direction of the
actual shaft rotation. Torque and speed are calculated using the same techniques as the helper motor.

Generally the 800 RPM helper motor rating (from the torque table) is used for up to 1800 RPM maximum braking speeds.
For braking speeds in excess of 1800 RPM, please refer all application details to the factory.

9,
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A.C. TORQUE MOTORS
MAXIMUM STALL TORQUE RATING FOR CONTINUOUS STALL

Enclosed Not Ventilated (TENV)

RPM Winder Duty Helper & Brake Duty
Frame 1800 | 1200 | 900 600 300 1800 | 1200 | 900 600 300
56 2 3 4 5 | N/A 1 2 3 4 | N/A
63 3 4 5 6 N/A 2 3 4 5 N/A
71 3 5 6 7 N/A 2 4 5 6 N/A
80 4 6 8 10 N/A 3 5 6 7 N/A
90 5 8 10 12 N/A 4 6 7 8 N/A
145 6 12 15 24 30 5 6 10 15 24
184 12 15 18 30 36 10 12 14 18 30
215 15 20 24 36 48 12 15 18 | 30 40
256 18 30 36 48 72 15 18 24 40 64
286 24 36 48 80 120 20 24 36 60 100
326 30 48 72 90 144 24 36 48 72 120
365 72 80 90 144 | 180 36 50 68 100 140
Enclosed Blower Cooled (A-TEFV)
RPM Winder Duty Helper & Brake Duty
Frame 1800 | 1200 | 900 600 300 1800 | 1200 | 900 600 300
145 12 18 24 30 48 10 12 15 18 48
184 18 24 30 36 72 12 15 18 36 72
215 24 48 60 84 120 15 36 36 48 120
256 48 72 108 144 | 216 36 48 60 108 | 240
286 72 96 144 | 216 | 360 60 84 120 168 | 360
326 96 120 | 216 | 300 | 420 84 120 144 | 240 | 540
365 130 180 | 270 | 420 | 525 120 144 | 200 | 330 | 630
Open Blower Cooled (A-VENT)
RPM Winder Duty Helper & Brake Duty
Frame 1800 | 1200 | 900 600 300 1800 | 1200 | 900 600 300
145 60 72 108 144 | 216 45 60 72 120 180
184 84 108 144 192 | 300 60 84 108 168 | 260
215 96 144 168 | 240 | 400 84 108 144 | 192 | 360
256 120 | 168 | 240 | 300 | 500 108 144 168 | 240 | 480
286 168 | 240 | 300 | 480 | 700 120 192 240 | 420 650
326 360 | 600 780 | 1200 | 1920 300 | 480 | 600 | 960 | 1800
365 480 | 780 | 1200 | 1920 | 2400 360 580 | 900 | 1360 | 2160

For enclosures and torque ratings not shown, please consult the factory.
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A.C. TORQUE MOTOR DEFINITIONS

— An induction motor with a very high locked rotor torque which is suited for operation at stalled con-
ditions. The time duration at stall and locked rotor torque both determine motor size and cost.

— The web is the material being processed. It may be plastic film, cardboard, paper, wire, etc.

— This type of winder has a driven center shaft. The spools or cores are mounted to this shaft. Most often a
gear speed reducer or belt reduction is used to match motor and winder speeds. The web is wound
onto the spools.

— These motors are designed to provide automatic constant tension from empty core to full roll on center
winders. Adjusting voltage to motor provides infinite variety of concentric tension curves. Voltage
adjustments are made at the beginning of new product run to required tension. This tension will be
maintained from beginning to full roll. Proper torque rating and drive ratio are necessary to provide
satisfactory performance.

— This motor will tolerate 100% stall conditions continuously at full voltage. This rating is recommended
to avoid disconnecting power to the motor every time the production line is stopped. The web will
remain in tension until the line is started and the motor will automatically adjust to the preset tension
and line speed.

— This motor will not tolerate 100% stall condition at full voltage. Minimum speed, usually at full roll, must
not be below 16 to 35% of synchronous speed. The motor frame is usually the size of the next smaller
100% torque rating hence it is less costly. Generally this rating is employed where roll buildup is 5:1 or
less. Extreme caution must be undertaken to either de-energize or substantially reduce the line voltage
when the production line is stopped.

— These motors are designed to provide constant torque from stall to a nominal 67% of synchronous
speed. They are called helpers since they are often utilized to overcome friction loads in a processing -
line, to assist in unloading the main line drive, to avoid stretch problems on web, to drive idlers, etc. Like
the winder duty, they are usually operated on variable voltage.

Dynamic Brakes — The electrical field rotates in the opposite direction of its actual shaft rotation. This causes a braking or .

"hold back” torque. Variable voltage to the motor will generate a family of curves in the fourth quadrant.
To maintain constant tension on the material being unwound, the voltage needs to be reduced with the
decreasing diameter of the roll.

Variable Voltage — An auto transformer or salid state controller is usually utilized to provide the variable voltage supply to

the torque motors. The auto transformer is the most efficient and provides a ripple-free sinusoidal wave
from zero to full voltage. The solid state controller is less efficient and does not produce a sinusoidal
wave, and may cause erratic behavior of the motor at very low voltages.
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r GENERAL DIMENSIONS
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TEFC |A-TEFV| TENV |A-VENT KEY
56 7.81 — 7.0 — 219 | 1.756 | 2.81 25 438 | 434 | 375 125 | 353 | 1.41 FLAT
63 8.88 = 7.88 | 244 | 197 | 316 28 4.91 484 | 500 150 | 375 | 156 | FLAT
71 988 — 8.44 — | 275 | 219 | 356 28 550 | 544 | 500 150 | 409 [ 1.78 | FLAT
80 11.44 — 1013 — 312 | 247 | 394 38 6.22 | 614 | B25 | 188 | 469 | 197 | 188
90 11.88 =k 10.25 — 3.50 | 244 | 3.00 38 700 | 694 | 625 | 188 | 584 | 219 | .188
1457 1400 (1750 (1162|1750 | 3.50 %2.75 5.00 34 7.25 75_)0 875 | 225 | 600 | 2.25 E.188
184T 16.37 11987 1407 | 1987 | 450 | 375 | 550 41 944 | 988 (1125|275 | 750 | 2.75 { 250

216T | 2000|2457 1726|2457 | 525 | 425 | 700 | 41 |11.00 [1150 |1375| 338 | 900 | 350 | 312

2566T |24.25|29.50|22.38|2950| 6.25 | 500 |10.00| 53 |12.75|13.00 (1.625| 400 |10.00 | 425 | 375

286T |26.88|33.63|25.00|33.63| 700 | 550 |11.00| 53 |1425 1450 |1.875| 462 (1225 | 475 | 500

326T |30.63|36.38 |26.93 3‘6.38 8.00 | 625 |1200| 66 |[16.88 [15650 (2125 | 525 |14.00 | 525 | 500

365T |32.14|38.39 2968|3839 | 900 | 700 |1225| 66 |17.88 [17.756 |2375| 588 |14.00 | 5.88 | 625

NOTE: These dimensions are typical and are not to be used for construction. Certified prints will be furnished upon request.
( NEMA C-face, D-flange, and custom mounting configurations are available. Please consult the factory for details.
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Brakemotors

We've comhined all the features and modifications
of Resland motors with the tme-proven Reuland
hemvy-duty Direct Acting disc brakes and MagnaStop
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for applications with
. _.'li_mited mounting areas

‘machine tools
-textile machines
-cranes and hoists
-door cpeners
‘tensioning devices
-8pecial machinery
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Standard
modifications

Available on all Rewland motors.

- : Part winding starting.
Auwxiliary cooling, Rotors, fabrscated bay
Balance, special. Raotors, ventilated.
EBrake, motor mounted. Safety wire.
Bearing: special, Screened openings
OVETSIA
Breathers and drains. Stmn]P!
Cadmiun plating. aquarni.ssme]
Chemical casting treatments. Tapered.
Conduit box, oversize. Double exlended.
Step reduction,
s G face. Various bore sizes.
¥ ﬁang\:. Shaft seals,
‘P’ b&ase = Space heaters.
.. "DIN" flange (metric), Speed switches (anti-phugging),

th{n;]tm:gns_ gge_rcdclta starting,

igh altitide, ial ambient.
Insulation Lass Super B.E Super EH - Tachometers,

and Super I Taconite protection.
Marine duty {]bhh 45, USCG, ABS).  Tests, special.
Metric fanges (DIN). Trpical protection.
Paint, special, Zine chromate primer,
REULAND EI.EQLR”IQ
17964 E. Rain 1, PO R 1444, [ndusery, Calforris, 31749,

R84 BT, TWX 10 584 1306

REULAND ELECTRIC

Electric Motors and Related Products

INDUSTRY PLANT
17969 East Railroad Street, P.O. Box 1464
Industry, California 91749
Phone: (626) 964-6411 Fax: (626) 965-1283

HOWELL PLANT
4500 East Grand River Avenue, P.O. Box 110
Howell, Michigan 48843
Phone: (517) 546-4400 Fax: (517) 546-0596

CINCINNATI PLANT

2060 Waycross Road, P.O. Box 40385
Cincinnati, Ohio 45240

Phone: (513) 825-7314 Fax: (513) 825- 0016

Bulletin TQ 200
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