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ED MOTORS

OPERATING PRINCIPLE OF ED MOTORS:

If a U-magnet, which can freely rotate about the
axis of a Metal Disc as shown in Fig. 1, holds a i Direction of eddy-

Metal Disc (rotating on its own axis) between its currents — Axis
poles by leaving a space for free rotation, it will
rotate in the same direction as the Disc. The
operation of the ED motor is an application of this
principle (Arago Effect). The Drum and the Inductor F: Direction of
Assembly correspond to the Metal Disc and the U- Electromagnetic
magnet respectively. Force

v: Direction of rotation
of metal disc

When the Drum is rotated counter-clockwise by an
electric motor and a direct current is passed
through the excitation coil, adjacent projections of
the Inductor Assembly become alternately the
north pole and the south pole and eddy-currents
pass through the Drum as shown in Fig. 2.
Electromagnetic force works between the eddy-
currents and the magnetic fluxes, causing the
Inductor Assembly to rotate in the same direction
as the Drum. The product of this electromagnetic
force and the radius of the Drum becomes the
transfer torque.

metal disc

Inductor

The transfer torque, when plotted against the
number of rotations of the output shaft with the
excitation current as the parameter, becomes
greater as the excitation current becomes greater
with a corresponding decrease in the number of
rotations of the output shaft. Since the ED motor
speed fluctuates considerably with any load torque
changes, a speecon control panel is used to O o Direction of eddy-currents

minimise these speed fluctuations. <= Direction of drum rotation
4= Direction of inductor rotation

TORQUE CHARACTERISTICS OF ED MOTORS:

The output torque of ED motors transmitted from
the Prime Mover to a Driven Load is at any moment
the same as that of the Prime Mover. Therefore,
ED motors provide an adjustable speed drive of
CONSTANT TORQUE CHARACTERISTICS.

L High Exciting Current 100 —-—4—-+-1—t—=*
T Low Exciting Current =
i 7 Area of
8 8 . Speed ,
ol Impossible Field For T Reguiatin
Ly Speed Control =
™ 10 p—-—--1- bV XL
0 (GPEED %) 100 0 SPEED (%) 100
Fig. 3 Torque-Speed Characteristics Fig. 4 Torque-Speed Characteristics
(Without Feedback Control) (With Feedback Control)




CONTROL PRINCIPLE OF ED MOTORS:

The Tacho-Generator on the ED motor shaft will produce a voltage (El) in proportion to the output speed of the ED motor,
This voltage (E1) will then be compared with the speed preset voltage (E2) of the Speecon Control panel which will automatically
regulate the current of the exciting coil of the ED Coupling. The ED motor is thus maintained at its predetermined speed.

SPEECON CONTROL PANEL
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Fig. 5 Block Diagram of ED Motor Drive
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CONSTRUCTION

4)(5)(6)(7)(8)(2)1011) 12)(13) 14) 15)16)(17) (18 @ 1. A.C. Induction motor

2. Motor Bearing

3. Motor shaft

4. L Bracket

5. Stop Ring

6. NDE Bearing of ED Coupling
7
8

. Frame of ED Coupling

Rolling Drum

/ 9. Inductor
. DE Bearing of ED Coupling
. Bracket of ED Coupling

== =
p 10. Exciting Coil
( 1] : f 11. Yoke
D 15. Bearing Cover
\ 16. Tacho Generator
l’r"/ i 17. Bracket of Tacho Generator

= 12. Air Ring
18. Stop Ring
, 19. Output Shaft
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ED MOTORS

SPECIFICATION O)
Model EramiNo: Drive Motor Max. Output Torque (kg-m) Speed Control Range Standard Accessory ‘
Poles HP 60Hz 50Hz 60Hz 50Hz Speecon Panel
VSED405B A-0917B Yz 0.2 0.24
VSED41B A-1020B 1 0.4 0.48
VSED42B A-1122B 2 0.8 0.96 1500—150 P
VSED43B A-1325B 3 1.2 1.44
VSED45B A-1427B 5 2.0 2.4 10
VSED47B A-1635B 2 3.0 36
VSED410B B-1635B 10 40 48 1650—150
VSED415B A-2040B 15 6.0 72
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Fig. 1 L Fig. 2 Ls J
Dimensions in mm
Model HP Frame No. | Fig C D E F G H J K KL L M N R
VSED405B V2 A-0917B ? 90 | 200 80 | 890 15 225 40 119 | 453 | 200 | 210 |182.5
VSED41B 1 A-1020B 100 210 80 |101.5] 15 248 45 — 121 484 210 240 |191.5 ‘)
VSED42B 2 A-1122B 112 | 230 95 |114.0( 15 272 50 60 | 150 | 575 | 230 | 270 |221.5
VSED43B 3 A-1325B 132 | 270 | 108 |127.0( 20 311 60 75 | 173 | 631 270 | 300 |2425
VSED45B 5 A-1427B 9 145 | 300 127 [1395( 20 343 65 85 182 | 683 | 300 | 330 |270.0
VSED47B 72 A-1635B 160 | 340 | 127 |178.0| 25 390 75 95 | 218 | 816 | 340 | 425 |337.5
VSED410B 10 B-1635B 160 | 340 | 127 |178.0]| 25 390 75 95 | 218 | 854 | 340 | 425 |3375
VSED415B 15 A-2040B 200 | 400 | 159 (203.0( 30 460 85 | 125 256 | 977 | 400 | 500 |372.5
Shaft End Approx.
FIAmRY: g Q QK s T u w Weight (kg)
A-0917B 12 40 25 18 6 35 6 28
A-1020B 12 40 25 18 6 3.5 6 35
A-1122B 12 50 35 22 6 35 6 58
A-1325B 12 60 45 28 7 4.0 8 77
A-1427B 15 60 45 28 7 4.0 8 106
A-1635B 15 80 65 35 8 5.0 10 175 J
A-1635B 15 80 65 35 8 5.0 10 190
A-2040B 19 90 70 42 8 5.0 12 296 |

REMARKS: 1. Tolerance of Dimension S’ according to (ISA) h6.

2. Tolerance of Dimension “C"" +0, —0.5
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 SPECIFICATION
/‘

Model Erants Mo Drive Motor Max. Output Torque (kg-m) Speed Control Range (rpm) Standard Accessory
’ Poles HP 60Hz 50Hz 60Hz 50Hz Speecon Panel
VSED420B B-2040B 20 8.0 96
VSED425B A-2246B 25 10.0 12.0
VSED430B B-2246B 4 30 12.0 14.4 1550—140 1200—120 JVTMBSTER400YN-—-
VSED440B A-2550B 40 16.2 19.4
VSED450B B-25508 50 20.0 24.0
| | .-—fn-..
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u H T ] 16
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J |
Dimensions in mm
Frame Shaft End
i E KL M R
Model No. Fig| C D E G| H J K L N z a TakT s W U T
VSED4208B B-2040B 3 | 200 | 440 |178.0|203.0| 30 | 490 | 80 | 120 | 256 | 1035 [ 440 | 480 [360.0| 19 | 110 | 90 | 48 14 | 55 9
VSED4258 A-2246B 3 | 225 (490 |203.0(2285( 36 | 575 | 80 | 130 | 301 [ 1060 [ 490 [ 530 [382.5] 24 [ 110 | 90 | 48 14 | 5.5 9
VSED4308B B-2246B 3 | 225 [ 490 [203.0(228.5( 36 | 575 | 80 | 130 [ 301 [ 1098 | 490 [ 530 (3825 24 | 110 | 90 | 48 4. | 5.5 9
VSED440B A-2550B 3 [ 250 | 540 |228.5| 2540 42 | 628 | 95 [ 140 | 334 | 1216 | 540 | 570 | 4380 24 | 140 | 110 55 16 | 6.0 | 10
VSED4508B B-2550B 3 | 250 [ 540 [228.5|254.0| 42 | 628 | 95 [ 140 | 334 | 1254 | 540 | 570 |438.0| 24 | 140 | 110 | 55 16 | 6.0 | 10
REMARKS: 1. Tolerance of Dimension *'S” According to (ISA) h6
% ) 2. Tolerance of Dimension “C" tgs for 235mm and Under, f? for 280mm and Above
Dri Max. - I Standard Accesso
Model s N& rive Motor ax. Output Torque (kg-m) Speed Control Range (rpm) a ry
Poles HP 60Hz 50Hz 60Hz 50Hz Speecon Panel
VSED4608B A-3563B 60 24.0 28.8 1650—165 1350—135
VSED475B A-35638 4 75 30.0 35.0 1600—265 1275—215
VSED4100B A-3563B 100 40.0 47.0 1500—600 1200—600
VSED650B A-3563B 6 50 30.0 35.0 1000—165 800—135 JVTMBSTER400YN--—
VSED660B A-3563B 60 36.0 42.0 950—315 750—250
) VSEDB30B A-3563B 30 24.0 28.8 750—75 600—60
VSED840B A-3563B 8 40 32.0 38.0 650—215 500—165
VSED850B A-35638B 50 40.0 47.0 600—300 450—225
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Fig. 4 Ls_{
. B Dimensions in mm
Shaft End
Fi F N
Model ig| C D E G H J K KL L R z a Tax [ s T U ™
VSED460, 830 4 355 | 711 [ 265 [ 315 | 45 | 725 | 130 | 210 | 377 |1480| 660 | 720 [ 564 | 24 | 140 | 110 60 11 4 18
VSEDA475, 650, 840 | 4 355 | 711 [ 265 [ 315 | 45 | 725 | 130 | 210 | 377 [1480| 660 | 720 | 562 | 24 | 140 | 110 60 11 7 18
VSED660, 850 5 355 | 711 [ 265 | 315 | 45 | 758 [ 130 | 210 | 490 | 1517|660 | 720 | 564 | 24 | 140 | 110 75 12 | 7.5 20
VSED4100 1 355 [ 711 [ 265 | 315 | 45 | 758 | 130 | 210 | 490 [1555( 660 | 720 | 564 | 24 140 [ 110 | 75 12 -5 20

REMARKS: 1. Tolerance of Dimension‘'S" According to (ISA) m6
2. Tolerance of Dimension"C"tl




SPECIFICATION
Drive Motor Max. Output Torque (ka-m) | Speed Cotrol Range (rpm) Standard Accessory
Model Frame No. Remark
Poles | HP | 60Hz | 50Hz 60Hz 50Hz Speecon Panel :

VSED4125 3590 4 125 47 57 1650—165 | 1300—130 TLa N2
VSED4150 3590 4 150 57 68 1650—165 | 1300—130 TLa N2
VSED675 3590 6 75 40 49 1000—100 850—85 I TLa N2
VSED6100 3590 6 100 54 65 1000—100 850—85 TLa N2
VSED860 3590 8 60 40 49 700—70 550—55 TLa N?
VSED875 3590 8 75 50 60 700—70 550—55 TLa N?

REMARKS: 1. TL: Load Torgue 2. N: Speed (r.p.m.)
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Fig. 6
3 Dimensions in mm
Drive Motor Shafe End
Model C D E F G J KL M N R 74
®  |poles| HP H K L Qlok|[s|[TJuw
VSED4125 " 125 | 355 | 750 [ 305 | 450 | 40 | 855 | 150 | 240 | 520 |1779| 730 | 980 | 754 | 628 1701140 | 85 | 14 9 22
VSED4150 150 | 355 | 750 | 305 | 450 | 40 | 855 | 150 | 240 | 520 [1829| 730 | 980 | 754 28 |170|140| 85 | 14 9 22
VSED6E75 6 75| 355 | 750 | 305 [ 450 | 40 | 855 | 150 | 240 | 490 |1760| 730 | 980 | 754 | 28 170 (140 | 85 | 14 9 22
VSEDG6100 100 | 355 | 750 | 305 | 450 | 40 | 855 | 150 | 240 | 520 {1779| 730 | 980 | 754 28 1170|140 | 85 | 14 9 22
VSED860 a 601355 [ 750|305 | 450 | 40 | 855 | 150 | 240 | 490 [1760| 730 | 980 | 754 28 |170|140| 85 | 14 9 22
VSED875 75| 355 | 750 | 305 [ 450 | 40 | 855|150 | 240 | 520 [1779| 730 (980 | 754 | 28 170 (140 85 | 14 9 22

DESCENDING TORQUE-SPEED CURVE
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DIMENSIONS OF SPEECON PANELS
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SPEECON APPLIED SERIES

(JVEP)
MANUAL CONTROLLER

These units are designed to manually adjust the running speed of E.D
Motors by their speed setting rheostat.

(JVTA)
OPERATIONAL AMPLIFIER

This unit converts an output current of PID controllers into a proper
input signal D.C voltage as a speed command for E.D drives.

(JVMR)
(JVTR)
RANGE DRIVERS

JVMR is used to set the master speed, and JVTR used on ratio control
or sequence interlock control.

(JVTQ)
TIME STARTER

This unit prevents circuit devices and process line from being sub-
jected to undesired electrical or mechanical shock when a rapid speed
controlled signal such as ‘start’ or ‘stop’ is applied, and converts a
signal of a short time limit into one of a long time limit.

(JVTK)
CURRENT DETECTOR

This unit converts the load current, detected from the E.D driving
motor, into D.C Voltage suitable for E.D regulator, hence we can
utilize it as torque control.

(JVMD)
DISPLACEMENT DETECTOR
(JVTD)
DEFLECTION DETECTOR

These units convert mechanical deflection amount, which is detected
as A.C Voltage by synchro for detection of rotating angle, into signal
amount in the form of D.C voltage suitable for E.D motor regulator.

(JVAV)
MOTOR-OPERATED SPEED
SETTING RHEOSTAT

This unit is most suitable where other controllers might encounter
with induction interference, because of relatively long distance (1km
and above) between controller and E.D motor regulator, or where
operation is made from two or more different places.

6
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APPLICATIONS OF ED MOTORS
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DRIVER DRIVER
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CONTROL
JVTD .
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REGULATOR E":;':"A" CONTROLLER CONTROL
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necutator [+ ZETECTOR M contRoLLen AENCIDR
CURRENT CONTROL

* Cement industry
Speed control or helper drive of rotary kiln
Proportional speed drives of supply feeders, clinker feeders
and air quenching coolers
Operation of constant weighing feeders
Exhaust fan or cooler grate drives for pressure control
e Rubber and Chemical Industries
Calender drive
Operations of extruder, pelletizer, granulator, etc.
e Operations of feed pump, circulating pump of other process
pumps on the outputs of PID regulators '
¢ Paper industry
Main drive of group drive papér machine
Starting motor for paper machine
Helper drive for paper machine
Drive of rewinder, cutter, etc.
Pump drive
Proportional speed drive of hard board corrugating machine
* Chemical Fiber Industry
Coordinate drive of resin finishing machine, slusher, etc.
Printing machine drive
Warper drive

* Electric Wire Making

Operation of tubing machine, extruder, wire winding, etc.

Torgue control of wire drawing machine
Speed control of cooper casting machine
¢ Metal Industry

Coordinate drive of strip processing machine

Helper drive of strip processing machine

Speed control of electric weld tubemill, rollers

Operation of winder or rewinder
Drive of fans and pumps

* Mining Industry
Drive of conveyors, feeders, etc.
Helper drive of long distance conveyors
Excavator drive

¢ Other Industries
Dredger pump drive
Drive of bread baking machine
Operation of fans, pumps, blowers, etc.
Conveyor drives.

TELCD ELECTRIC & MACHINERY CO., LT

156-2, SUNG CHIANG ROAD, TAIPEI, TAIWAN, R.OC.
TELEX: 22261 TECO  CABLE: TECO TAIPEI

PHONE: (02) 2562-1111

TELEFAX: (02) 2521-8341

JAN. 2000/TA8038




