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1) IN TORQUE MODES,

THE DRIVE NEEDS
A SPEED INPUT T3
ASWELL AS TORQUE
DEMAND IN T6

2) LOWEST WINS,
SCALE CORRECTLY

(page 20)

(page 11, 17 18, 5) +10 VOLT REFERENCE

10mA

THIS PRECISION +10V
SOURCE CAN PROVIDE
UP TO 10mA, AND IS
ABLE TO SUPPLY
POTS WITH RESISTANCE
1K OR HIGHER. 10K
IS RECOMMENDED.

THE MIN SPEED T2
IS SIMPLY A 5K PRESET
TO COMMON. IT LIFTS
THE BOTTOM END OF
THE EXTERNAL SPEED
POT. IT ALSO TRIMS
THE BURDEN RESISTOR
IN 4-20mA LOOP
MODE OF OPERATION

SUMMING SPEED I/P.
T66 IS NON-INVERTING
AND ACCEPTS + OR -
SIGNALS.
AND ACCEPTS + OR -
SIGNALS. SATURATION

  . T65 INVERTS

OF THE RAMP CIRCUIT

RAMP O/P T55
BUFFERED SUMMATION

TOTAL DEMAND O/P
T57. IS AN INVERTED
TOTAL SUMMATION OF
ALL THE SPEED I/PS

OF RAMPED SPEED
DEMAND INPUTS.

T56 SPEED
OUTPUT
TACH/AVF.
BUFFERED

STALL TIMER (page21)
THIS DETECTOR LOOKS
AT CURRENT DEMAND.
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STALL OUTPUT LATCH
TRIPS THE MAIN
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AVAILABLE ON RL1

THE MAX CURRENT
PRESETS. THE CURRENT

DEMAND IS FED INTO
THE CURRENT LOOP
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THE MAX LEVEL WILL
DEPEND ON MAX
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MAIN POWER INPUTS

CABLE SIZES, FUSE
RATINGS AND LINE
REACTORS PAGE 4

PHASE ROTATION IS
NOT IMPORTANT.

FUSING AND REACTORS

POWER CONTACTOR.
IT IS ESSENTIAL THAT

THE POWER TO L1/2/3
IS CONTROLLED BY A
CONTACTOR WHICH IS
ENERGISED FROM THE
SLAVE RELAY ON T31
AND T32 .

THIS WILL ENSURE
THAT WHEN THE
POWER OFF COMMAND
OCCURS, THE MAIN
CONTACTOR REMAINS
ENERGISED WHILST THE
ARMATURE CURRENT IS
COMMUTATED TO ZERO

MOTOR ARMATURE.
CHECK THE RATING
PLATE TO CONFIRM

CALIBRATION PROCEDURE
CURRENT AND VOLTAGE
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AUXILIARY SUPPLY
EL1, EL2, EL3.
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SAME RESPECTIVE
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INPUT TRANSFORMERS
ARE DUAL TAPPED. 3
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AUXILIARY SUPPLY
MAIN CONTACTOR
SLAVE T31 T32.

THIS MUST BE USED
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CONTACTOR
WARNING. DAMAGE

MAY OTHERWISE OCCUR

POWER ON/OFF
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USE T28 T29 T30
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TO ALLOW CURRENT
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STALL OR AUX. TRIP
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COIL
RL4
COIL

THE COMMENT BOXES SURROUNDING
THE BLOCK DIAGRAM ARE INTENDED
TO GIVE A BRIEF DESCRIPTION ONLY
OF THE KEY FEATURES.

PLEASE REFER TO THE MANUAL FOR
A MORE COMPLETE DESCRIPTION.

THE CHECKLIST AT THE TOP OF THE
PAGE HIGHLIGHTS THE KEY AREAS
OF CONCERN FOR COMMISIONING.
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RL1 (PAGE 8,26)

THE FUNCTION OF
THIS RELAY IS SET
BY S 2/5/6

THE RELAY IS SHOWN
DE-ENERGISED

RL1
THE RELAY FUNCTIONS
CAN BE LOGICALLY
"ANDED"
EG. S2 AND S6
(TIMER AND ZERO
SPEED) GIVE A TACHO
LOSS FUNCTION

RL1 CAN ALSO GIVE
A ZERO REFERENCE
INTERLOCK FUNCTION.
THIS IS IMPLEMENTED
BY LINK CHANGES ON
THE CONTROL MODULE.
ZERO SPEED S6
BECOMES ZERO REF.

THE TACHO INPUT
POLARITY MUST BE
OPPOSITE TO T3.
(SAME AS T57).
SCALING ON S 3/4.
A DIFFERENTIAL TERM
MAY BE IMPLEMENTED
BY ADDING  0.1uF CAP 
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70
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T70 PROVIDES A
DIRECT INPUT WITH A
FAST RESPONSE. THE
RAMP IS BYPASSED.
THIS INPUT MAY BE
USED FOR DIRECT
SPEED INPUTS IF T6
IS IN TORQUE MODE

THIS INPUT IS VIA AN
UP DOWN RAMP AND
MAY BE SUMMED WITH
OTHER INPUTS FROM
T66 AND T65

FIELD OUTPUT

THE FIELD BRIDGE IS
AN INDEPENDANT
FACILITY AND MAY BE
CONFIGURED AS 2 OR
3 PHASE. VARIOUS
MODES OF OPERATION
ARE POSSIBLE

EF1 EF2 EF3 ARE
THE AC SUPPLY
INPUTS TO THE FIELD
BRIDGE. THEY MUST
BE FUSED EXTERNALLY
WITH CORRECT

SEMICONDUCTOR FUSES

THE AUXILIARY TRIP
INPUT MAY BE USED
FOR A MOTOR
THERMISTOR INPUT.
IT MUST BE TIED TO
COMMON IF UNUSED.
IF TRIGGERED THE
MAIN CONTACTOR
IS DE-ENERGISED

68

IN THE EVENT OF
EXCESSIVE HEATSINK
TEMPERATURE, THE
MAIN CONTACTOR

WILL BE DE-ENERGISED
AND THE LAMP WILL
EXTINGUISH. THIS
SHOWS INADEQUATE
VENTILATION

THE JOG SPEED
PRESET PROVIDES AN
UNCOMMITTED OUTPUT
FOR A SECONDARY
SPEED REFERENCE. IT
MAY BE USED AS A
ZERO SPEED OFFSET
TRIM.
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IN GENERAL THE AC SUPPLY CURRENT PER PHASE IS 0.8 TIMES THE DC OUTPUT CURRENT, AND THE FUSE RATING SHOULD BE APPROX. 1.25 TIMES THE INPUT CURRENT.

THE FUSES SPECIFIED IN THIS TABLE HAVE BEEN RATED TO INCLUDE THE 150% OVERLOAD CAPABILITY AND OPERATE UP TO 50C AMBIENT AT THE MAXIMUM DRIVE RATING. TO 
SELECT A FUSE AT OTHER RATINGS FOR EXAMPLE WHEN USING A MOTOR RATED AT A LOWER POWER THAN THE DRIVE UNIT OR OPERATING AT A REDUCED MAXIMUM 
CURRENT LIMIT SETTING. SELECT A FUSE WITH A CURRENT RATING CLOSEST TO THE ARMATURE CURRENT AND WITH AN I  t RATING LESS THAN THE MAXIMUM SHOWN IN THE 
TABLE. 

UP TO 250V
AC SUPPLY

UP TO 500V
AC SUPPLY

UP TO 250V
AC SUPPLY

UP TO 500V
AC SUPPLY UP TO 250V

AC SUPPLY

UP TO 500V
AC SUPPLY

IR American Style

XL25X50

XL25X70

XL25X70

XL50F060

XL50F080

XL50F100

UP TO 250V
AC SUPPLY

UP TO 500V
AC SUPPLY

IR BS88

L350-63

L350-80

L350-100

661RF00 63

661RF00 80

661RF00 100

FWH - 35AFWX - 35A XL25X30 XL50F035 L350-32 661RF00 35

AUX
FUSE

UP TO 250V
AC SUPPLY

UP TO 500V
AC SUPPLY

FERRAZ

N 81984

W 76655

Z 85559

Y 85558

Z 94828

T 94823

A 94829

Y 94827

6,600 CP URD
 22-58/32

6,600 CP URD
 22-58/63

6,600 CP URD
 22-58/80

6,600 CP URD
 22-58/100

URE 32

URGS 60

URGS 80

URZ 100

A 060 URD
003 T13I

A 060 URD
003 T13IB1000F3A350-3XL25X3 XL50F003FWX-3A FWH-3AL60S 3L25S 32.53

MAX
I  t  OF
FUSE

2

600

5000

5000

11850

50

2

UP TO 500V
AC SUPPLY

(European)

170M1566

170M1566

170M1567

170L1013

FWH 5A14F

150.00

97.00

105.00

220.00

85.00

132.00LR48 up to model SLE24

LR120 up to model SLE44
LR120:   weight  7Kg
RATING: UP TO 120A
TERMINALS: M10 LUGS
MOUNTING HOLES: 4 OFF, 5MM
MOUNTING CENTRES: 190 X 63MM
DISSIPATION AT RATED CURRENT 40W

LR48:    weight   2.5Kg
RATING: UP TO 48A
TERMINALS: M6 STUDS
MOUNTING HOLES: 4 OFF, 4MM
MOUNTING CENTRES: 137 X 44MM
DISSIPATION AT RATED CURRENT 25W

LINE REACTOR 
DIMENSIONS

NOT UL
NOT UL

Note.  Only use CSA certified line reactors for installations complying with 
CSA codes.These units are not CSA certified. Refer to supplier for full ratings 
of CSA certified alternatives.

U
L recognised fuses m

ust be used in
system

s com
plying w

ith U
L codes.

50uH 50uH 50uH
50uH 50uH 50uH

CH00740A
1 POLE 14 X 51 mm CP102053

FUSE
HOLDERSLE14 34A 480 BUSS' 170M1564

SLE24
SLE34

58A
82A

480 BUSS' 170M1566 CH00880A
1 POLE 00                CP102054

FUSE
HOLDER

SLE44 106A 480 BUSS' 170M1567 
CH008100

1 POLE 00                CP102054
FUSE
HOLDER

European stock fuses and fuseholders

Main fuses and holders with coversDrive Current
AC 
volts

fuse 
type

To optimise stock availability some fuses have higher than necessary current ratings
but will still provide protection because  the correct I  t rating is the prime factor.

Auxiliary fuses and
holders with covers

CH00608A
6 X 32   CP102071 

approx. dissipation for 
3 main  fuses at 100%

15 W

50 W

70 W

35 W CH00608A
6 X 32   CP102071 

CH00608A
6 X 32   CP102071 



� �

�

�

�

� �

�

�

�

� �

�

�

�

� �

� �

�

� � � 	 
 � � �  � � � 
 	 � �  � � � � � 	 � �

� 	 � � �  � � � � � 	 � �

� � � 	 � � �  � � 	 � � � �
� � � � � �  � � � 
 � � �

� � � � 
 	 �  � 	 � � �  � � 
 � � �  � � �  � � �  � � � � �  	 � �  � � � � � � 


! 
 � � � � � � �  
 � �  � �  �  � 	 � �   � � �  � 
 � � � � � �

" � � � � � 
 � � �  � �  	 � # � � � 	 � �  � � � � 	 �  � � � 	 � �

! � � � �  � � � 	 �  � � � � � � �  � � �  � 	 � � �

$ � 
 � � � 	 � � � �   � 
 �  	  % & "

" � � 
 � � �  � � 	  � � � �  � � � � � � 
 � �  % & "  � � 
 � � 
 �

' � � � 
 �  � � 
 � � � � 
 (  � � � 	 �  � � �  � � � � �

& � � 	 �  � �  � � � � 
 �  � � � � �  � � � 	 � �  � � � � � 
 � �  � �  �  � 
 � �

) 	 � 
 � � * � � 	 � �  � � � � �  � � � � �  � �

& � 	 �  � � 	 � � � �

+ � � � � � �  	 � � � � � 	 
 � � �  � � � � �  
 � �  � � ,   � � � � �  � 	 � �

-

.             �                 & � � � � � �  � � � � � �  
 � � � 
 � � � (  � � �  
 � � � � (  	 � �  
 � � �

              �                 % �  � �  � �  � � 
 � � � � � �

              �                 ) � 
 � �  
 � � � � � � 
 � �

              �                 " � � 
 	 � 
 � �  � �  	 � � 	 
 � � �  � � � � � � 


              �                 % �  � �  � �   � 
 �  � 	 � � 
 	 � � � �  � � � 
 	 � 


/             �                 0 � � �  � � � � � � � � �  � � 
 � � � � � �

1             �                 ' � � � � � � � �  � � � 
 � �

� ,           �                 2 � � � � �  � 	 � � � � �  	 � �  � � � � � � 
 �

� �           �                 3 � �  � � � � �  � � � � � �   � 
 �  � 	 � �  � � � � � � � � �

              �                 3 � �  � � � � �  � � � � � 
 � �  � �  �  � 
 � �

              �                 3 � � � � � �  � �  � 	 � �  � � � 
 	 � 
 � �   � 
 �  � 	 � �  � � � � � � � � �

              �                 3 � � � � � �  � �  � 	 � �  � � � 
 	 � 
 � �   � 
 �  4 � �  � � � � �  � � � � � � � � �

� �                             ) � 
 � �  � � � � �  � � � � � � 
 �

              �                 �  � � 	 � �  � 	 � �   	 � �  � � � � �  	 � �  � � � � � � �  � � � �

              �                 �  � � 	 � �  � � � � �  � � � � � �   � 
 �  � � � 	 � � �  
 � � �  � � �

              �                 5 � � � �  � � � � � � � � �  � �  � 	 � �  � � � 
 	 � 
 � �

� �           �                 ) $ " ' 6  � 7 � & 6 8  % ' 6 " 9 2 2 6 '

                                2 � � � 	 �  � 	 �  � � � 
 � � � 

� ) 	 � 
 � �  � � 
 � � � � 
  
 �  � � � 
 � � � �  � � � � � �  � � � � �  � � � � � �  � 	 � � :

� � � � � � � �

% 	 � � � � � : � � � � � � 	 
 � � �

� � � 	 
 � �  
 � � � � 
 � � � � � � � � � � � � � � � 	 � � � �

� � �  
 � � � �

� � � � � � � � � � � � �

� � � � �  	 � � � � � 	 
 � � �  � � 
 � �  	 � �  � 
 � � � 
 � �  � � �  	 � � � � 
 	 � � �  � �  
 � �  � � � � � 	 �  � � � � � � � � 
 	 
 � � �  � �   � � � � � � 
 � (  	 � �  	 � �  � � � � � � � �   � � �  � � � � � 	 �  � � � � 	 � � � 

� �  � � � 
 � �  	 � � � � � 	 
 � � � � :  $ 
  � �  � � 
 � � � � �  
 � �  � � � � �  � � � � � � � � � � � � 
 �  
 �  � � � � � �  
 � 	 
  	 � �  � � � 
 � �  � �  � � � 
 	 � � �  � � �  
 � �   	 � � � � � 	 
 � � �  � �  � � � � 
 � � �  	 � �  	 � �  � � � 

� 	 � �  � � �  � �  
 	 � � �   � 
 �  � � � 	 � �  
 �  � � � � 	 � �  � 	 � � 
 �  � �  
 � �  � � � 
 	 � � 	 
 � � � :   � � � �  � � 
  	 � � � � 
  	 � �  � � 	 � � � � 
 �  � �  � � � � � � 
  � �  
 � �  	 � � � � � 	 
 � � � :

� �           �                 " � � 
 � � �  � � � � � � 
  � � 	 � � 	 �

� �           �                 % �  � �  � � � � � � 
  � � 	 � � 	 �

� -           �                 " � � � � � 
  � � 	 � �  � � � � � � � � 
  � 	 � � � 


� .           �                 & � � 	 �  
 � 	 � � � � � � � �  � �  � �  � � � � � � � �

                                % �  � �  � � � � � �  � � � � � 
 � � �

� /           �                 9 ) "  � � � 
 	 � � 	 
 � � �  � � � � � � � � � �

� 1           �                8 � � � � 	 �  �  � � 	 � �  � :  " :  � � � � � �  	 � � � � � 	 
 � � � �

� ,           �                8 � � � � 	 �  �  � � 	 � �  � :  " :  � � � � � �  	 � � � � � 	 
 � � � �

� � � � � � �

BARDAC CORP.

BARDAC



 

10K

SPEED

SETPOINT

RUN

CONTACT CONTACT

RUN

SETPOINT

SPEED

10K

TACHO

POLARITY

10K

SPEED

SETPOINT

RUN

CONTACT

CONTACT

RUN

SETPOINT

SPEED

10K

the peak breaking current should not exceed 3 times the nominal armature

current. The resistor must be able to dissipate the waste heat.

C1 normally open. C2 normally closed. The relays operate together.

TORQUE

SETPOINT

the current demand comes out of limit and the speed loop takes control.

If the speed exceeds the level programmed by the speed setpoint, then

SELECTED

BASIC CONNECTIONS. MODEL SLE

1) BASIC CONNECTION. ARMATURE VOLTAGE FEEDBACK

3) BASIC CONNECTION. DYNAMIC BRAKING

UG101811 ISS6

4) TORQUE CONTROL, OVERSPEED LIMITING BY SEPERATE SPEED SETPOINT

2) BASIC CONNECTION. TACHO FEEDBACK
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HEALTH AND SAFETY AT WORK. ELECTRICAL
DEVICES CONSTITUTE A SAFETY HAZARD. IT
IS THE RESPONSIBILITY OF THE USER TO
ENSURE COMPLIANCE WITH ANY ACTS OR
BYLAWS IN FORCE. ONLY SKILLED PERSONS
SHOULD INSTALL THIS EQUIPMENT.
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DB RESISTOR

ARM.

-VE

DOES NOT ACCEPT 
ANY LIABILITY WHATSOEVER FOR THE 
INSTALLATION, FITNESS FOR PURPOSE OR 
APPLICATION OF ITS PRODUCTS. IT IS THE 
USERS RESPONSIBILITY  TO ENSURE THE 
UNIT IS CORRECTLY USED AND INSTALLED. 

C
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RUN
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SPEED INDICATOR CURRENT INDICATOR

DIGITAL PANEL METERS TYPE 35S USED

ZERO
SPEED
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LAMP
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ARRAY

4K7

TO SHOW SPEED AND CURRENT

CONTACT

RUN

SETPOINT

SPEED

10K

SW1

CONTACT
RUN

SETPOINT

SPEED

10K

3) CONNECTION OF AUXILIARY SIGNAL RELAY. minimum

coil resistance 1K. STALL, ZERO and TIMER  functions 
available on terminals 52/53 and 60.  They are also
switch selectable functions for the on board relay

10K

SPEED
SETPOINT

RUN
CONTACT

1)

BASIC CONNECTIONS. MODEL SLE

1 2 3 4 5 6 7 8 9 10

TYPE 35S PANEL METER

1 2 3 4 5 6 7 8 9 10

TYPE 35S PANEL METER
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HEALTH AND SAFETY AT WORK. ELECTRICAL
DEVICES CONSTITUTE A SAFETY HAZARD. IT
IS THE RESPONSIBILITY OF THE USER TO
ENSURE COMPLIANCE WITH ANY ACTS OR
BYLAWS IN FORCE. ONLY SKILLED PERSONS
SHOULD INSTALL THIS EQUIPMENT.
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2) OPENING THE RUN CONTACT CAUSES THE DRIVE TO COAST TO REST AND 
RESETS THE SETPOINT RAMP. OPENING SW1 CAUSES THE SETPOINT RAMP OUTPUT TO 

GO TO ZERO AT THE RATE SET ON THE DOWN RAMP PRESET. THE MOTOR WILL 

FOLLOW THE DOWN RAMP PROVIDING THE COAST DOWN RATE IS FASTER.

4) USING RELAY DRIVERS FOR LAMPS
The relay drivers may also drive various types of indicators. 
Shown here are 3 types. The lamps must be 24V 25mA types. 
Max. total 25mA.
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THE DRIVE SPEED IS  SET BY A REMOTE 0 TO +10 VOLT SIGNAL. THE DRIVE

ZERO IS LOCALLY TRIMMED BY SUMMING  THE  JOG OUTPUT REFERENCE INTO T66.

THE MAXIMUM SPEED WILL BE THE SUM OF THE REMOTE AND ZERO SIGNAL.

THE TOTAL IS LIMITED TO 10.5VOLTS INTERNALLY

REMOTE SIGNAL

LOCAL OR REMOTE SPEED DEMAND SELECTED BY SWITCH . THE DRIVE WILL RAMP

BETWEEN THE SETPOINTS WHEN SWITCHED.
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SET TERMINAL 66 TO 1V, USE
JOG SPEED

EXTERNAL

TENSION

ADJUST

EXTERNAL

TAPER

ADJUST

10K

10K

WEB DRIVE IN SPEED MODE

WEB SPEED
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C1 CLOSE TO RUN

REEL DRIVE IN TORQUE MODE

CLOSE TO RUN

C2

JOG

C3 CLOSE

TO RUN

REEL DRIVE MUST

THE MAXIMUM WEB SPEED

AT MINIMUM DIAMETER.

(SET THIS UP FIRST IN

SPEED MODE INITIALLY)

WINDER CARD TYPE 430

BE IN

TORQUE MODE.

THE 100% SPEED SCALING

SHOULD ACCOMMODATE

THE RELAY CAN BE

USED TO INDICATE

THAT THE REEL SPEED

IS BELOW THE THRESHOLD

FOR CALCULATION. THIS

CAN EASILY HAPPEN

EG. FOR A 10:1 DIAMETER

CHANGE AND A 2.5%

THRESHOLD THE DIAMETER
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AT 25% OF LINE SPEED

WHEN THE REEL IS

NEARLY FULL.
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HEALTH AND SAFETY AT WORK. ELECTRICAL
DEVICES CONSTITUTE A SAFETY HAZARD. IT
IS THE RESPONSIBILITY OF THE USER TO
ENSURE COMPLIANCE WITH ANY ACTS OR
BYLAWS IN FORCE. ONLY SKILLED PERSONS
SHOULD INSTALL THIS EQUIPMENT.
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SPEED

SETPOINT

RUN
CONTACT CONTACT

RUN

SETPOINT
SPEED 10K

RUN

CONTACTCONTACT

RUN

SETPOINT

SPEED

10K

LOCAL

MASTER
DRIVE SLAVE FOLLOWER

1) MASTER DRIVE WITH SLAVE FOLLOWING IN SPEED MODE. THE SPEED DEMAND FOR THE SLAVE CAN BE SELECTED TO BE THE RAMP OUTPUT FROM THE MASTER. THE DRIVES ARE 
SHOWN USING ONLY ONE MASTER POWER ON PUSHBUTTON AND INDIVIDUAL POWER OFF PUSH BUTTONS.

OR A LOCAL POT.

Insert a resistor value < 1KOhm in the TFL position on

the slave to rescale the 100% torque demand level to

5V. The slave must be in TORQUE mode.
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1) SPEED FOLLOWING SCHEME.
2) LOAD SHARING
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HEALTH AND SAFETY AT WORK. ELECTRICAL
DEVICES CONSTITUTE A SAFETY HAZARD. IT
IS THE RESPONSIBILITY OF THE USER TO
ENSURE COMPLIANCE WITH ANY ACTS OR
BYLAWS IN FORCE. ONLY SKILLED PERSONS
SHOULD INSTALL THIS EQUIPMENT.

2) LOAD SHARING. THE CURRENT SIGNAL FROM THE MASTER PROVIDES A TORQUE DEMAND INPUT TO THE SLAVE.
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then adjust JOG SPEED preset to give -1V
on terminal 65

Make speed scaling of both drives matched 

ON
CONTACTOR
CONTROL
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ANY LIABILITY WHATSOEVER FOR THE 
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THE RAMP SETTINGS ON THIS DRIVE WILL BE FOLLOWED BY
THE OTHERS

HEALTH AND SAFETY AT WORK. ELECTRICAL
DEVICES CONSTITUTE A SAFETY HAZARD. IT
IS THE RESPONSIBILITY OF THE USER TO
ENSURE COMPLIANCE WITH ANY ACTS OR
BYLAWS IN FORCE. ONLY SKILLED PERSONS
SHOULD INSTALL THIS EQUIPMENT.UG101816 ISS 7
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THIS DRAWING SHOWS HOW THE 
BUFFER CARD CAN BE USED TO 
PROVIDE A MASTER SETPOINT TO 
MULTIPLE DRIVES WITH  A RATIO POT 
FOR EACH OF THE  FOLLOWERS
(Only one channel is needed, the rest 
may be used for other purposes)
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HEALTH AND SAFETY AT WORK. ELECTRICAL
DEVICES CONSTITUTE A SAFETY HAZARD. IT
IS THE RESPONSIBILITY OF THE USER TO
ENSURE COMPLIANCE WITH ANY ACTS OR
BYLAWS IN FORCE. ONLY SKILLED PERSONS
SHOULD INSTALL THIS EQUIPMENT.

A common requirement to prevent drive enable on
turn on if the setpoint reference is not at zero.

Provision has been made on the MICRO ANALOG 
PROCESSOR to have this feature selectable.

The SLE is provided with a zero speed function.
A link on the PROCESSOR is remade and the
zero speed detector becomes a zero reference
detector.

To implement a zero reference interlock it will 
be necessary to wire the relay in series with 
the POWER ON pushbutton as shown.

If this function is implemented by the user, 
please add a label to indicate the change. 

Once the link has been altered it can be tested
by selecting the zero speed relay function 
(SW1.6) and then applying a setpoint to terminal 
3. The relay output should change state at 
0.5V.The relay will be energised for voltages > 
than 0.5V.

To implement the zero reference 
function the S link must be opened and 
the R link made. The links are made by 
solder bridges. Take great care not to 
damage the tracks when removing
the solder.

The S link is
normally made for
the speed function.

A layout of the MICRO ANALOG PROCESSOR is shown below. (Located on the left hand side of the unit).
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MODEL SLE
ARMATURE REVERSING WITH 
ZERO SPEED INTERLOCK AND 
DYNAMIC BRAKING
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HEALTH AND SAFETY AT WORK. ELECTRICAL
DEVICES CONSTITUTE A SAFETY HAZARD. IT
IS THE RESPONSIBILITY OF THE USER TO
ENSURE COMPLIANCE WITH ANY ACTS OR
BYLAWS IN FORCE. ONLY SKILLED PERSONS
SHOULD INSTALL THIS EQUIPMENT.

Provision has been made on the MICRO ANALOG 
PROCESSOR to enable precision rectification of the 
speed feedback signal.
A link on the PROCESSOR is desoldered and the
tacho amplifier will accept positive or negative tacho 
feedback signals. 

If the armature voltage feedback mode is required then 
no changes need to be made. 

If tacho feedback mode is required and the link broken, 
then it is normally acceptable to revert to armature 
voltage feedback without remaking the link.

Please identify any changes with an appropriate label.

Once the link has been altered it can be tested by temporarily connecting 
the  JOG SPEED terminal T64 to the tacho input T9 and then applying a + 
and - signal by fully rotating JOG SPEED. The speed output signal on T56 
should give a positive output independant of the input sign.

To implement the tacho rectification 
function the B link must be opened. 
The link is made by a solder bridge. 
Take great care not to damage the 
tracks when removing the solder.

The B link 
is normally 
made.

A layout of the MICRO ANALOG PROCESSOR is shown below. (Located on the left hand side of the unit).
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C1 C2 C1 C2

C1a C2b

C1

L

I

O

C

REV FWD

C2a C1b

C1

C2

DB RESISTOR

MODE OF OPERATION
1) C1 and C2 are initially de-energised
2) When FWD is selected, the aux FWD contact 
and the zero speed relay enable the drive slave 
contact on T31/32 to latch on, energising the C1 
coil  via aux C2a. 
3)The C1 coil latches itself on via C1b and the 
motor rotates forward with the DB resistor off. The 
REV function is disabled via aux C1a
4) When power off is selected , the drive slave 
contact on T31/32 opens. C1 de-energises and 
the DB resistor is connected across the armature.
5) The REV function cannot be selected until the 
zero speed relay de-energises at  a speed<5%.
6) The sequence is repeated for REVERSE in a 
similar fashion.
7)If AV feedback is used it may be necessary to 
put a 47K 5W resistor across A+ A- to ensure the 
correct operation of the internal zero detector.

SPEED

1
0
K RUN CONTACT

SELECT RL1 ZERO SPEED 
RELAY FUNCTION WITH S6 
ON AND S2/5 OFF. 
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APPLICATION UTILISING DANCING ARM

MOTOR CONTROLLED

BY DRIVE IS
SETTING SPEED OF
CONTINUOUS

WEB OF MATERIAL

THE CONTROL SYSTEM IS DESIGNED TO GIVE PROPORTIONAL CLOSED LOOP
CONTROL OF THE POSITION OF THE DANCING ARM

THE POSITIVE SETPOINT RAMP OUTPUT AND THE NEGATIVE SETPOINT OUTPUT

ARE APPLIED ACROSS THE SENSOR POT. THIS GIVES A SENSOR POT STRENGTH

THE CENTRE ZERO POT AND BALLAST RESISTOR

ALLOW ADJUSTMENT OF THE NULL POSITION
BY +/-50% OF THE SENSOR POT TRAVEL. THEY
CAN BE OMITTED IF THIS FUNCTION IS NOT WANTED
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HEALTH AND SAFETY AT WORK. ELECTRICAL
DEVICES CONSTITUTE A SAFETY HAZARD. IT
IS THE RESPONSIBILITY OF THE USER TO
ENSURE COMPLIANCE WITH ANY ACTS OR
BYLAWS IN FORCE. ONLY SKILLED PERSONS
SHOULD INSTALL THIS EQUIPMENT.
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JOG

CONTACTOR REMAINS ENERGISED DURING JOG
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 IF MOMENTARILY PRESSED, THE JOG BUTTON WILL RELEASE THE JOG SPEED 
REFERENCE WHICH  WILL BE SUMMED WITH THE MAIN SPEED REFERENCE.
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JOG

CONTACTOR REMAINS ENERGISED DURING JOG
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FEILD

 IF MOMENTARILY PRESSED, THE JOG BUTTON WILL RELEASE THE JOG SPEED 
REFERENCE WHICH  WILL BE  INPUT TO THE DRIVE  IF THE JOG SWITCH HAS BEEN 
SET TO THE JOG POSITION. THE MAIN SPEED REFERENCE WILL BE INOPERATIVE.

JOG
SWITCH
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 THE MAIN CONTACTOR WILL ENERGISE BUT NOT LATCH WHEN THE  JOG 
PUSHBUTTON IS PRESSED. THE MAIN SPEED PRESET WILL DETERMINE THE JOG 
SPEED..

HEALTH AND SAFETY AT WORK. ELECTRICAL
DEVICES CONSTITUTE A SAFETY HAZARD. IT
IS THE RESPONSIBILITY OF THE USER TO
ENSURE COMPLIANCE WITH ANY ACTS OR
BYLAWS IN FORCE. ONLY SKILLED PERSONS
SHOULD INSTALL THIS EQUIPMENT.
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SLE     1) JOG SPEED SUMMED WITH MAIN REFERENCE
           2) JOG SPEED SELECTED BY SWITCH
           3) JOGGING ON MAIN CONTACTOR WITH MAIN REFERENCE 
           4) JOGGING ON MAIN CONTACTOR WITH JOG SPEED REFERENCE
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CHANGEOVER RELAY

WHEN JOG IS PRESSED THE CONTACTOR IS ENERGISED BUT NOT LATCHED, AND THE SPEED REFERENCE 
IS PROVIDED BY THE JOG SPEED PRESET

1) 2)

3) 4)
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The field bridge can be configured to suit various output voltages. It may be supplied 
separately or  from the auxiliary supply fuses. Fuse rating see page 29. The field output 
current rating is 2.5A DC maximum.

FIELD

F+ F- EF1 EF2 EF3

FIELD
AC SUPPLYVF

2 phase supply

Field voltage 108 187 216 373 432
VF = 0.9 x AC

AC

DC 342

120 208 240 415 480380

F+ F- EF1 EF2 EF3

FIELD
AC SUPPLYVF

3 phase supply 120 208 240 415 480

Field voltage 162 281 324 560 648
VF = 1.35 x AC

AC

DC

380

513

Dotted line shows
alternate half wave
connection 

VF = AC X  0.45           54      94       108     171       187    216

Dotted line shows
alternate 2/3 wave
connection 

VF = AC X  0.67           81      140     162     256      280    323

To make the half wave connection
remove the connection from F- and
remake it to EF2.  DO NOT BREAK
THE FIELD CONNECTION UNLESS
THE FIELD CURRENT IS ZERO

To make the 2/3 wave connection
remove the connection from F- and
remake it to EF1. DO NOT BREAK
THE FIELD CONNECTION UNLESS
THE FIELD CURRENT IS ZERO

10K

SPEED

SETPOINT

RUN

CONTACT

2) 2 PHASE FIELD SUPPLY USING DELAYED TURN OFF RELAY
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HEALTH AND SAFETY AT WORK. ELECTRICAL
DEVICES CONSTITUTE A SAFETY HAZARD. IT
IS THE RESPONSIBILITY OF THE USER TO
ENSURE COMPLIANCE WITH ANY ACTS OR
BYLAWS IN FORCE. ONLY SKILLED PERSONS
SHOULD INSTALL THIS EQUIPMENT.
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 MODEL SLE 1) 3 PHASE HALF WAVE FIELD AND ECONOMY MODE
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                     2) 2 PHASE FIELD SUPPLY WITH DELAYED TURN OFF

DOES NOT ACCEPT 
ANY LIABILITY WHATSOEVER FOR THE 
INSTALLATION, FITNESS FOR PURPOSE OR 
APPLICATION OF ITS PRODUCTS. IT IS THE 
USERS RESPONSIBILITY  TO ENSURE THE 
UNIT IS CORRECTLY USED AND INSTALLED. 
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HEALTH AND SAFETY AT WORK. ELECTRICAL
DEVICES CONSTITUTE A SAFETY HAZARD. IT
IS THE RESPONSIBILITY OF THE USER TO
ENSURE COMPLIANCE WITH ANY ACTS OR
BYLAWS IN FORCE. ONLY SKILLED PERSONS
SHOULD INSTALL THIS EQUIPMENT.

Provision has been made on the MICRO ANALOG 
PROCESSOR to enable monitoring of some useful 
signals.

A layout of the MICRO ANALOG PROCESSOR is shown below. (Located on the left hand side of the unit).
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The rectangular signal pads on the processor are able to accept a 
standard 2 by 10 surface mount pin header.
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Ramp Control Output. This signal indicates the setpoint ramp status 
and is -11V when ramping up and 0V when the ramp has finished
Torque Command Input. This signal pad is connected to terminal 6 
and shows the level of the auxiliary reference 0 to +/-10V

Current Output. This signal is connected to terminal 54 and shows the 
magnitude of the armature current. 0 to +5V for 0-100% current.
Run.  Shows the status of the RUN signal within the drive. 0 to +11.5V 
when the RUN terminal 7 is open or main contactor disabled, 0V to run

Torque Demand Output. 0 to +7.5V represents 0 to150% torque 
demand (armature current). +5V represents 100%.
Demand Output. 0 to -10V represents 0 to +100% speed demand. 
This signal is also on terminal 57. 
Direct speed Input. This signal is also on terminal 70, and terminal 6 if 
the drive is in speed mode. 0 to +10V represents 0 to 100% speed.
+10V. ultra stable speed reference voltage. Also on terminal 1. 
Absolute value 10V +/-5%. Output capability 10mA maximum.

-24V. Unregulated -24V power supply. May vary between -18V and 
-32V depending on unit supply voltage and loading. 25mA max, T51

+24V. Unregulated +24V power supply. May vary between +18V and 
+32V depending on unit supply voltage and loading. 25mA max. T67

Inverting ramped  speed input. Also on terminal 65. 0 to -10V represents 0 
to +100% ramped speed demand. True bi-polar arithmetic summing.

Offset speed input. 0 to +10V represents 0 t0 -25% speed demand. This 
input  is used for the 4-20mA signal loop offset function.

Input terminal 3. This signal is the main speed demand signal normally 
input via terminal 3. 0 to +10V for 0 to +100% speed demand.

Ramp input Auxiliary. Non-inverting speed input also on terminal 66. 0 to 
+10V for 0 to +100% speed demand. True bi-polar arithmetic summing.
Ramp sum total. This signal is the summation of all the speed ramp 
inputs. 0 to +5V represents 0 to +100% speed demand prior to ramping.
Ramp Output. This signal is the ramped version of the signal on 85. 0 to 
+10V represents 0 to 100% speed demand. It is also on terminal 55.

Speed output. This signal represents the scaled speed feedback signal, 
either tacho or armature volts. Full scale output is proportional to MAX 
SPEED preset rotation (4V ACW-9V CW). Also on terminal 56.
Common. Electronic 0V

+12V regulated rail. 10mA maximum available. Tolerance 5%.

+12V regulated rail. 10mA maximum 
available. Tolerance 5%.
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HEALTH AND SAFETY AT WORK. ELECTRICAL
DEVICES CONSTITUTE A SAFETY HAZARD. IT
IS THE RESPONSIBILITY OF THE USER TO
ENSURE COMPLIANCE WITH ANY ACTS OR
BYLAWS IN FORCE. ONLY SKILLED PERSONS
SHOULD INSTALL THIS EQUIPMENT.

The rectangular 
signal pads on the 
processor are able 
to accept a 
standard 2 by 10 
surface mount pin 
header.

 DOES NOT ACCEPT 
ANY LIABILITY WHATSOEVER FOR THE 
INSTALLATION, FITNESS FOR PURPOSE OR 
APPLICATION OF ITS PRODUCTS. IT IS THE 
USERS RESPONSIBILITY  TO ENSURE THE 
UNIT IS CORRECTLY USED AND INSTALLED. 

C
1994

BARDAC CORP.



 



 



 

Larger DC motors normally 11KW and above require the use of 3 phase DC converters. Whilst there are many control comparisons with the 1 phase 
drives, the 3 phase converter has additional features which are useable in more sophisticated drive applications.

1. Field Weakening. (this function is not available on the SLE model)
An additional feature on the SL/SLX range of drives is auto field weakening. This built in device 
proportionately reduces the field flux, whilst  maintaining the armature flux constant to give an increased 
speed output. Most DC motors have some inherent field weakening range  which can be  used to good 
effect on certain applications, as shown later. The output characteristic of the drive/ motor combination is 
as shown, and gives a flat top constant KW  characteristic to the motor. Field ranges in excess of 3:1 can 
be achieved at the  smaller KW sizes (say up to 30KW) but reduces as the DC motor gets larger.

2. Load Sharing
Where an application demands close control between a number of drives, but any one drive must not be 
allowed to overhaul the rest, drives are  configurable for load sharing. Each drive is given an equal 
torque demand, so any change in load demand is shared equally between drives. The simplest form of this 
is a nip, containing product, where each roll is driven. If both drives were independent, it is likely one of the  
drives would start to drive the other, to a point where one drive was idling and the other was taking twice 
the load. There can be several configurations of mechanical systems that involve load sharing, but they 
invariably have a product web of some type (metal, paper, textile) joining them together in the process line. 
The drive configuration is described in the application manual.

To determine the motor power, we need the maximum torque applied, and the maximum speed of the motor shaft.

The maximum torque is at the O/D of the reel., ie:

   Torque    =Tension (n) x Radius (m)
                  = 200n x 0.32m                   = 64nm.

The maximum speed is at the I/D of the reel.

And    Nmax   = Max line speed (m/min)
                          Core circumference (m)

                       = 100M/min
                          2 x  pi x 0.32  

     = 500RPM

3. Master/Slave Applications.
Where a process involves multiple drive sections that require speed following, 
all 3 phase drives are configurable for master/slave operation. A number 
of follower drives can be controlled from single master drive so that an 
increase or decrease in the master speed produces a  proportionate increase 
or decrease in the speeds of the following drives. Most multi drive process 
lines have some form of master/slave operation to allow the operator a single 
pot control for the machine (see Figure 3)
Caution!
If the process line has follower drives that require increases in speed relative to 
the master, say metal forming or wire drawing, the relative increase  must be 
accounted for in the mechanical system, as the master drive will only give out 
a maximum speed signal to the followers i.e. if the last drive on the system  is 
20% faster than the master, an increased output speed on the motor must be 
selected to accommodate this.The drive configuration is described in the 
application manual.
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4. Winder Applications.
For coiling applications using any materials, there are a number of fundamental principles which apply.
a)  The power (KW) requirement is the same at any diameter to maintain a constant tension in the product.
b) When selecting a suitable motor for winding applications, the maximum torque output is at maximum reel diameter, the maximum speed is at 
minimum diameter.
c) The operating speed range of the drive motor combination is not just the reel build up, but is additional to the line speed.
Constant tension in the reel is normally desired to prevent the core from overtightening and/or crushing.

Required motor KW   =T(nm) x n (rpm)
       9549

     = 64nm x 500RPM
      9549

     = 3.35KW.

This would be the selected motor KW to give max torque and maximum speed for the conditions above. Acceleration torque must be added to the 
above to provide a complete picture. With the reel at maximum diameter, additional motor power is required to accelerate the reel and maintain 
tension during acceleration.
It should also be noted that if the line was running at minimum speed, and the reel was near maximum, the actual motor shaft speed would be:

The motor/drive combination should therefore be capable of a speed range of 5-500RPM Ie. 100:1, and for this reason most coilers require a very 
wide speed range. This speed range (100:1) is normal with 3 phase drive and motors fitted with tachogenerators, but please check the motor 
is capable of the speed range. Sprint have available a winder card which takes a line speed ref and compares it with the drive motor speed to give 
automatic control of motor torque (and thus of tension) as the reel builds up. Other features available on the winder card are:
Inertia Compensation        A large heavy reel may require additional torque during acceleration to prevent the reel "lagging" behind the line - a 
pre-settable compensation function is provided to help prevent this.
Static Compensation:        Frictional losses in the mechanical system will subtract from the torque applied by the motor. An offset is provided for this.
Dynamic Compensation:  Other effects such as "windage" ie. rotating losses can be compensated for.
Taper Current Control:      Certain applications require the tension to be "backed off" as the reel diameter increases, useful when winding say paper 
onto soft cardboard cores to prevent core crushing. The taper setting is variable and set as required. See the winder card manual.

LINE SPEED
MIN  10M/min
MAX 100M/min

TENSION 200N

32mm radius
core

320mm radius
full reel

N RPM   =      10m/min   
                    2 X pi X 0.32 

               = 5 RPM (at maximum torque)
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