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IMPORTANT SAFETY NOTES

READ AND UNDERSTAND THE RELAVANT
PRODUCT MANUALS BEFORE APPLYING POWER

The products in this manual are all open chassis components for use in a suitable enclosure

The product is a complex component only for professional assemblers. It is CE marked according to

LVD 73/23/EEC amended 93/68/EEC. Follow the installation guidelines for EMC compatability.

Further measures may be necessary. Installers must have a level of technical competence to €
correctly install. The EMC behaviour is the responsibility of the manufacturer of the system or

installation using this component.

Remember that the equipment you will be using incorporates...

High voltage electrical equipment
Powerful rotating machinery with large stored energy
Heavy components

... and your process may involve ...

Hazardous materials
Expensive equipment and facilities
Interactive components

Always use qualified personnel to design, construct and operate your systems and keep SAFETY as your
primary concern.

Thorough personnel training is an important aid to SAFETY and productivity.

SAFETY awareness not only reduces the risk of accidents and injuries in your plant, but has a direct impact on
improving product quality and costs.

If you have any doubts about the SAFETY of your system or process, consult an expert immediately. Do not
proceed without doing so.

HEALTH AND SAFETY AT WORK

Electrical devices can constitute a safety hazard. It is the responsibility of the user to ensure the compliance of
the installation with any acts or bylaws in force. Only skilled personnel should install and maintain the equipment
after reading and understanding the relevant instruction manuals. if in doubt refer to the supplier.

DANGER

ELECTRIC SHOCK RISK

Note. The contents of this manual are believed accurate at the time of printing. The manufacturers, however, reserve
the right to change the content and product specification without notice. No liability is accepted for omissions or
errors. No liability is accepted for the installation or fithess for purpose or application of any unit or product.
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THE TYPE 430 WINDER UNIT IS DESIGNED TO CONTROL THE WEB TENSION DURING WINDING OR UNWINDING. THE UNIT PROVIDES A
CURRENT DEMAND SIGNAL FOR THE REEL DRIVE. CONTROL IS ACHIEVED BY CALCULATION OF THE REEL DIAMETER FROM THE WEB
AND REEL SPEEDS.. MANY FEATURES ARE PROVIDED TO GIVE OPTIMUM CONTROL.

PRESETTAE PARAMETERS

1) TENSION PROFILE 2) LOSS COMPENSATION 3) CONTROL LIMITS
a) CONSTANT TENSION a) STATIC FRICTION a) MAXIMUM DIAMETER
b) INCREASING TENSION b) DYNAMIC FRICTION b) MINIMUM DIAMETER
c) DECREASING TENSION c) ACCELERATION TORQUE c¢) STARTING DIAMETER

d) CONSTANT TORQUE d) DECELERATION

OPERATIONAL FEATURES

TORQUE d) TACHO SCALING

DIGITAL STORAGE OF REEL DIAMETER AUTOMATICALLY ACTIVATED BY

a) WEB STANDSTILL

b) WEB BREAKAGE

c) POWER LOSS automatic switch to external battery
d) EXTERNAL COMMAND

| SIGNAL INPUTS 4

REEL SPEED FULL SCALE 5V TO 200V

WEB SPEED FULL SCALE 5V TO 200V

PRESET ALLOWS INITIAL STARTING DIAMETER TO BE ENTERED

DIAMETER 0 TO 10V FOR 0 TO 100% STARTING DIAMETER

STANDSTILL REDUCES OUTPUT TO 25% DURING STANDSTILL

HOLD ALLOWS INDEPENDANT STORAGE OF DIAMETER

EXTERNAL PROFILE 2 INPUTS. 1)TENSION 2)TAPER INDEPENDANT ADJUST

WARNING RELAY SINGLE POLE CHANGEOVER CONTACTS
DE-ENERGISED BY ZERO SPEED OR END LIMIT/WEB BREAK
(option to de-energise by SET function)

DIAMETER QUTPUT 0 TO +10V REPRESENTS 0 TO 100% DIAMETER

TAPER CUTPUT TO EXTERNAL TAPER ADJUSTMENT POT.

+10V +10 VOLTS PRECISION REFERENCE

CURRENT DEMAND 0 TO +10V OUTPUT TO REEL DRIVE CURRENT INPUT

[LAMPS 4

MAINS POWER ON

HOLD ACTIVATED

MAXIMUM DIAMETER LIMIT
MINIMUM DIAMETER LIMIT

POWER SUPPLY

100 TO 120 VAC / 200 TO 260 VAC 3VA OR +/-24V. EXTERNAL BATTERY TO POWER DIAMETER STORE DURING

POWER LOSS 9V. UNIT PROVIDES AUTOMATIC CHARGING.
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Block diagram Page 2

HOLD RL1 RL2 AL3
12 16 17 18
SET L < L
11 option link see page 11 Jj 14

relay d jised when SET {open) ?

+10 relay de-energised when SET op (open) F
OR when reel speed « zero spead threghold. ) 15
1 This is standsrd connection o /

A

DIA ZERO [
L 19
2 PRESET SPEED > sTORE POWER
7_>_
——»— LOGIC —<@—— SUPPLY — -
HOLD 20
'm iy | e v,
ReeL | S22 | DIAMETER END —
3 CALC. LIMITS
v =o TAPER OUTPUT 7
WEB/REEL < MIN op'3
STORE
SOT1
WEB - . Dop
5 10

T

DYNAMIC STATIC P
coMm TENSION Ll
4 flr %5 o TAP

}__;7‘77 ACCEL. - 5 21
+ |+ - P
com DECEL INERTIA TORQUE
. |-
COMP.

-] +

|
L

System configuration

< ) —————» Nweb (web speed) TE@ON

( ) Moment at reel surface is provided
by shaft torque (armature current)
Hence TENSION * R CX current (@=2R) R

TENSION X current/R (1) Q

diameter d

thus for constant tension the
armature current must be in
proportion to the reel diameter.

Nweb CX 2TT R*  Nreel 2
current (X d X Nweb/Nreel

e -
LT
WINDER DC
O$ UNIT | DRIVE REEL
TYPE 430 (Torque MOTOR
WEB control) e
TACHO Nreel

A \ /oo 3
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Layout and terminal specification.

ﬂ 80mm >|
= % wi w (o] -~
O = - ¥ 2232 2 =2 4 Q
TEST POINT
e N 5|2 =jele|=
MAX sets the upper O B FUSE
limit of diameter | Ve | TEST POINT DESCRIPTION 100
detector.
MIN MAX pot wiper 0-5V for MA
MIN sets the lower > O 0-100% DIA. upper limit
- . (fully cw no action)
limit of diameter @ MIN
detector LAMP
MIN pot wiper 0-5V for O =)
INERTIA 0-100% DIA. lower limit > = -
INERTIA provides ‘ (fully acw no action) e @ o
compensation during 8 & b
accel. or decel. INERTIA 0-10V for 0-100%
DYNAMIC compensation. 100% comp

DYNAMIC provides
compensation for
speed related friction

STATIC
STATIC provides
compensation for
starting friction

TENSION

TENSION adjusts the

Q_

represents 5V current demand
at the maximum allowable
acceleration time of 10 seconds.

DYNAMIC 0-100% of reel speed
for 0 t0 5V current demand
(max reel speed is 10V)

STATIC 0-10V for 0-5V current
demand. note compensation is

profile of tension only applied below 5% or 2.5% 165mm
during winding reel speed. level selected by link

TORQUE @\
TORQUE allows the I TORQUE 0-10V for 0-5V current
addition of constant Cz demand
t component |
arqus Gomp o PRESET 0-10V for 0-100% preset

PRESEL T diameter. Source signal must be
PRESET adjusts the ! input via DIA terminal 2.
starting diameter C:i
fi 1
fom 0'to 100% @ﬂng\ WEB 0-10V for 0-100% web speed

WEB coarse adjustment SOT1, fine by
WEB scales the WEB pot. (This is forced to 1V if SET is open)
signal from the web ]

d

tachometer vamp  REEL O-V for 0-100% reel speed. V= S

REEL [OF——__ Coarse adjustment SOT2, fine by REEL pot.
REEL scales the Ty (This is forced to be the same

] as the PRESET voltage if SET is open)
signal from the reel |
tachometer HOLD
SOT1 web tacho LAMP +c—o taperinput
SOT2 reel tacho o -0 © signlink
. 5%C—0 02.5%
These resistors S (s) zero spee d link ON O
prescale the tacha 1‘_3 ? o
full scale signals. 1 2 Oinertia i/p LAMP
(vin). The scaled 1 /23|45 |6 7|8 9 10 11 12 13
output (Vout) is
on the pins near Q o « © Z2 @ 22 4 a Q T Q —
the presets. T & €€ O 2 6 0w & Q& T g 5mm
Rsot (KOhms) = i
(Vin/Vout)*300-200 J
70mm
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TERMINAL LISTING Page 4

1 +10
2 DIA
3 REEL
4 COM
5 WEB
6 COM
7 o/P
8 STS
9 /P
10 DO/P
11 SET
12 HLD
13 TAPER
14/15 L/N
16/17/18
19 +VE
20 -VE
21 TI/P
22 BAT

UG100477 Igs 1

10 volt precision reference. 10mA max. Used to drive external
pots (10K) or input directly to DIA terminal 2.

input to top of PRESET pot. to determine starting diameter. (10K)
If various starting diameters are required, then rotate PRESET
fully clockwise and input 0-10V for 0-100% starting diameter.
Input terminal for valtage proportional to reel speed (Vin)
system OVOLTS

input terminal for voltage proportional to web speed (Vin)

system OVOLTS

0-10V output. signal comprises sum of diameter calculation
plus compensation components

the output signal is used to control the current in the reel drive
STANDSTILL compensation. Used to provide a reduced tension
during periods of standstill to prevent overheating. This terminal

must be connected to +10V (1) to operate, otherwise open.

This input allows an external 0-10V signal to be summed in to
allow external programming of the tension profile. The impedance

is 100K. see fig. 1 10 DO/P
DIAMETER OUTPUT
0-10VOLTS for 0-100% TENSION o 9P

diameter 10mA max. see fig. 1

This terminal allows the starting FIG 1

conditions to be determined when

open circuit.

1) the reel amp. is internally held at 1V.

2) the web amp. is internally reconnected to the PRESET pot.

3) the upper and lower limit pots are able to be adjusted
without the lamps being latched. The HOLD function is inhibited.

The unit changes from PRESET to ‘live" operation 1 second after

the SET terminal is connected to common.

HOLD. this allows independant storage of the diameter when open,
connect to COM to inhibit. Internal pull up 4K7 +12V. HOLD lamp

0 to -10V output representing MIN to MAX diameter (not 0 to MAX)

to summing amp

ac supply input 240V AC or 110V AC +/-10%. via select jumper.

RL1 pole /RL2 NO contact / RL3 NC contact. de-energised if
reel drive speed falls below zero speed threshold.

This terminal is connected to the unregulated +ve rail +24V

This terminal is connected to the unregulated -ve rail -24V

19/20 may be used as outputs 10mA max. Or as inputs if no
mains power is available. input range min +/-15V max +/-24V
taper input summing terminal. 0-10V 100K. +/- link on board
Connect 9V battery plus if back up required. Trickle output 1.5mA
A PP3 type rechargeable battery will provide 10 hours storage.



WARNING. THIS EQUIPMENT MUST NOT BE ADJUSTED
SET UP PROCEDUE BY UNQUALIFIED PERSONNEL. HIGH VOLTAGE PRESENT Page 5
Check that the supply select jumper is correct Vot fres contact de-energises at end Imit, web break
and at zero speed OR sat oparation.

ggl:nctgn;ﬁ;a . ﬁ@_TOLD AL3| shown de-energised
@

set contact SET

open to activate 'ﬁ'@ & Qf Q! AC SUPPLY

INPUT 110/240

on board range selactor

diameter input vy
normally +10V
v +28V optional external
»- STORE POWER —_—— DC. power source
-D IC | —a— suPPLY W -24v 20 mA capability
A
The unit will not + soT2 END v ﬁlQ-IOLD BAT v | CELL ot
work with negative » DIAMETER | | "lng K 3 battery
speed signals. CALC. TAPER QUTPUT 13 axtemal
Reversing systems 'D WEBREEL (&% A MN - external 10K
s + soTi STORE TAPER
must use a > > noe TENSION pOT
n;:ctiiiled speed \t,,: . POT
signal. cho ﬂ s8__p
= . > m 0-10V current demand signal

standstill contact
REFER TO CCT. DIA. HF100543 page 10 | O— +10 close ta reduce
° output to 25%

The unit is used in conjunction with a reel drive set up to control the armature current of the reel motor. A 0-10V
signal is produced by the 430 and this is used as the current reference to the reel drive. The 430 computes the
current reference by dividing the WEB speed by the REEL speed and then adding compensation for torque losses.
The computed signal actually represents the REEL diameter and this is available as an output. The compensation
signals are added at the final stage if required. Follow the steps in sequence to commission the system.

STEP 1 NN IR TR TP ser on T11 must be closed

Each tacho input is provided with a scaling network and buffer amp with fine adjustment preset and output
monitoring pin. The diameter calculator performs arithmetic on the voltages present at the 2 tacho amp pins. EG.
WEB amp +10V, REEL amp +2V = diameter output 5V. DIA. output = Web / Reel

1) Determine the full scale calibration voltages. To do this find out the maximum and minimum diameters.

EG MAX dia = 1000mm, MIN dia = 200mm.
For build up ratios (BUR) > 10:1. These
The WEB amp must be calibrated to +10V full scale systems will result in a Reel amp
calculation exceeding 10V. Apply a
The REEL amp must be calibrated to 1000/200 = 5V full scale. (MAX/MIN) multiplication factor to both calculated
amp voltages of 10/BUR

This will provide a minimum diameter output of 2V and a maximum of 10V.

2) Having determined the desired calibration voltages the next step is to calculate the tacho scaling resistor values.

Vin SOT monitoring pin o Formula for SOT
SOT(KOhms) = (Vin/Vout)*300 - 200
e — Vout
preset * EG full scale TACHO input 40V

desired Vout 5V

SOT = (40/5)*300 -200
— = 2400 -200
= 2200 KOhms = 2M2

amplifier gain of 2

H This formula will give the desired
4 output with the preset midway

+—{ 100K 100K |

3) Calibrate both amps accordingly. When checking, if the full scale input voltages are not availabie then a lower dc
voltage eg +10V from terminal 1 may be used but the output voltage must be calibrated in proportion to full scale
(the amps are linear).

4) Fit the nearest value SOT resistor, and fine adjust the WEB and REEL presets. 1g100467 e 3



Calibration Continued. Page 6

STEP 2

start with MAX clockwise and MIN anticlockwise

The object of this exercise is to provide a seamless start up situation. When the reel is empty, the ratio of the web
and reel speeds is defined by the core starting diameter. Hence the unit needs to be pre-conditioned to think that
the starting tacho voltages are already present and correct, before the drive system is actually running. This is
achieved by the SET function on T11 and the PRESET pot on the unit.

With +10V entered into the DIA (2) and SET (11) open, a clockwise rotation of the PRESET pot produces a 0-10V
diameter output on (10). With SET open, adjust PRESET to give a voltage on the dia. output which represents the

starting dia. EG. minimum diameter 250mm, maximum diameter 1250mm, then starting diameter output is
(250/1250)*10 = 2V.

Provided that the tacho amps have been correctly calibrated as described in step 1, the calculated starting
DIAMETER output voltage T10, will now match the PRESET output DIAMETER voltage when SET is opened..
Hence when the system is waiting to start with the SET contact open the output voltage represents the starting
diameter. When the system starts running and the live calculation process begins, the result will be the same. This
will give a seamiess transition between stopping and starting.

Note, because the PRESET function can be used to produce any dia. output, it can be used to statically check the
current demand, and set up end limit detection (MAX, MIN). Also any dia. display units may be exercised.

STEP 3

INITIAL SETTINGS

INERTIA, DYNAMIC, STATIC,and TORQUE anticlockwise TENSION clockwise. acw if external TENSION pot used.
NOTE. Adding the loss compensation signals should be left to the final stage of commissioning. This is an open
loop compensation process and requires considerable care to complete successfully. In highly efficient systems
this step may be unnecessary. Systems that require significant compensation loss adjustment are likely to suffer
degradation of performance over time due to mechanical wear etc.

The reel must be run in speed first to find out the magnitude of the current needed to overcome losses. The
diagram below shows possible current components for typical speed variations.

30% thin line: speed
20% thick line: current
10% | —

static dynamic s continuous + inertia - inertia

starting friction loss current current current

20% 5% change 12% cont. +5% change -4% change

The observations must be made with a full and empty reel. The empty reel is mare likely to be used at high speeds
and the full reel at low speeds. The purpose of these observations is to find out how much current will be used to
overcome the losses and hence be unavailable to provide tension in the web. A system with low losses will be the
most accurate. A system with high losses and low tension requirement will be the least accurate.

After making the speed observations the calibration can be completed. The unit is designed to provide a signal
proportional to diameter and sum this via the tension control pot with the loss adjustment preset signals to give a
torque demand to the reel drive.

Hence for a perfect system with no losses the diameter signal can range up to +10V, but for a system with 20%
losses the diameter signal can only range up to 8V to allow the 2V compensation component to be added and not
saturate the torgue output signal. The diameter signal is summed with the loss signals via the TENSION preset. This
must be set to the required strength. If an external tension pot is used, the on card TENSION must be set to zera
(ACW). Also it may be necessary to limit the magnitude with series resistor if saturation occurs.

In reality the static component only exists at starting. The highest dynamic component occurs with low diameters.
The inertia component is only transient. The best starting point is to assume that the diameter signal can excurse to

+10V and then observe the final running systemn for saturation.
ug100487 Ise 3
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TYPICAL APPLICATIONS

SNOSH3d QI TINS AINO "30HOL NI SMVIAS
HO 81OV ANV HLIM JONVIINOD 36NSN
OL H3SN 3HL 50 ALTMIAISNOJSIH 3HL

1) ‘QYYZVH AL34VS V 3LNLILSNOD $30
TVOILOTTI HHOM LV AL3VS ONV HL

isnrav
H3dvl
TVNH3LX3

(ATTVILINI 3QOW Q33dS
NI 1SHH dN SIHL 138)
"HIALINVID NNINININ LY
Q33dS 83M WNINIXVYIN FHL
31VAOWNODOY GINOHS
DNITYOS Q33dS %004 JHL
"300W 3NDHOL

NI 38 1SNIN JAHA 1334

100Z€ ‘1009} STAAON "NOILVIINddV HAANIM

A

0

L

¥
ol
isnrav ju
NOISN3L
TVNH3LX3

ol

or

1IN AHVAN

1 881 2691010N

S17334 IHL NIHM
(033dS ININ 0 %S2 LV

@10H 77IM NOILYINOTVO

H3L3INVIQ 3HL TOHSIHHL

%52 V ONV IDNVHO

H31INVIA 101 YHO4 B3
NaddvH ATISV3 NVO

SIHL 'NOILYINOTVO HO4
QIOHSIHHL 3HL MOT38E SI

(033dS 133 3HL IVHL
3ALVOIONI 0L a3SN
38 NV AV13d 3HL

|

NNd 01
3807060

(2]
NNH 0L 38070

d33dS 83M

oL

——H
Aee

SAON INDHOL NI 3AIHd 1

NNHOL3IS0TO D ——=

© ©

(33dS NIN 3SNAL OL13S




TYPICAL APPLICATIONS

"AN3NdIND3 SIHL TIVLSNI 0INOI

IVOIHLOTTI HHOM 1V AL34VS ONV HLV3

‘JUBLIND eInjeusse eAsod LM
PUIA 0} 6PELL BQ ISNUI OALP BYL

(ATTVILINI 30OW Q33dS
NI 1SHId dN SIHL 138)
‘HILTNVIA WNININIWN LY
033dS 83IM WNINIXYN SHL
31VAOWOIV

INOHS ONITYOS

(33dS %004 IHL

"300W

3INDYOL DZNI 38

1SNA 3AIMA T334

| 851 EES10LON

‘uonesjidde Jopuim ‘49]1013U0Cd X009

oL

oL
1snrav 1_

NOISN3L

VNY3ALX3

isnrav
H3dvl
IVNEILDE

oor

el

N4 ATHVAN

$1 7334 IHL NIHM
(33dS 3INITH0 %E2 LV

TT0H TIM NOILYINDTVYO

H313AVIA 3HL 0TOHS3HHL
%59T ¥ ONY 3DNVYHO

H313NVIA L0} V HO4 '©3
N3ddvH ATISVaNVD

SIHL 'NOLLVINOTvO HO4
(T0HSIUHL JHL MO13E S

(033dS 1334 3HL 1VHL
31VOIONI OL a3sn
38NV AVI3H 3HL

NNd 0L
3070 €0

O O

20
NNd 0135072

(033dS 8mM

oL

3AON 3NDUOL NI 3AIHA 133Y

NNd 0L 380D+ ——

a33dSNIN 3SNAL OL 138

JAON a33dS NI AIUAG g3M




"INJNJIND3 SIHL TIVLSNI

1334 ALdW3 NV
HLIM LINIT INJHHND NI
SNIVIN3H JAIHA 3HL 1VHL
SIHNSNA 135440 %01+

3HL IAOW DNIANIM NI NIHM
"13534d

Q33dS O43Z IHL NO 138 SY
@33dS %01+ 1V SNNH NIHL
JAIHA 3HL "INIOdL3S HL
ONILOINNODSIA ANV LINIM
3INDHOL %00} AlddV Ag
SHHOM TOHLNOD DOF FHL

"INFHHNO FHNLVYINHY
3AILISOd HLIM ANIM OL
3AVIN 38 1SN 3AIHA FHL

(ATTVILINI 3QOW

(d33dS NI 1SHId dN SIHL
138) 'H3LINVIA WNINININ
1V 033dS g3M WNNIXYIN
JH1 31YAONOI2V
dINOHS DNITVYIS d33ds
%001 JHL "JAOW 3NDHOL
0¢ NI 39 1SN 3AIHA 133H

Alddns NO 30
TOUINOD HIMOd HImod

00—
—O

"uojjeIndjed Jajowelp YiM [04uod Bujpuim

1snrav
H3dvl
IVNH3LX3

%01+ 01 033dS 0H3Z 135

isnray €

NOISN3L
IVNH3ILX3

NNd OL
38010 €0

O O

-4

L g

D =

NNY 013s010

v

ol

NNHOL3S00 1) ——

]

1 881 9891010N

033dS 83m

TYPICAL APPLICATIONS

30N 3NDUOL NI 3AINA 133U




ircuit Diagram

C

9 s8] €¥S001DN

N o

WvH5VIA LINDHIO
advO H3ANIM

01 %2SUS 1V

Lgou

24 €1

ISWMUIHIO NMOHS

9 o

d BY o

$STINN 101 % SHOISISH 1IOSIA TV

JNINTNOUGO 4410
o

Z

=K

P *— enbiojyes

%004 mouuou 10}
Nulf SO

Sz 8l € €L

6l OvO "

&80
ZLiLoLe 8 L 9 S

*¥0 09NPoY "UORDARP
E9XQ Gam A4BARII O}
299%0 10 GBI MO

soInka) ES
10859%0°2ION

los




BOARD LAYOUT
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DIFF option. This uses the Web derivative amp
(was inertia comp.) for a different function. It is
useful in systems which include a dancer arm
between the web tacho and the reel. The signal
from the dancer arm pot (position) Is input to the
INERTIA signal pin. The derivative of this signal
(speed) is then added to the web tacho signal.
This will then provide a composite signal which
represents web speed after the dancer. The
INERTIA preset now adjusts the scaling of the
dancer derivative term.

break solder side

?r make solder side

break this link
on solder side

pe
INERTIA

inertia pin

ZERO SPEED THRESHOLD

/ With large build up ratios and reduced web

speeds, the reel speed can easily become
less than the 2.6% threshold. {eg 10: 1
bulld up at 25% web speed = 2.5% reel
speed). To reduce the threshold below
2.5%, remove the jumper and connect an
externally generated voltage signal to the
centre pin of the selector. The voltage level
required is 100mV per % threshold. Note,
the calculation accuracy is reduced below
the standard threshold.

\ Relay option links on solder side

SET

make this link and break ZERO link for
relay to de-energise when SET operates
(open)

ZERO (normally made)

with this link mads the relay de-energises
when SET operates (open), OR when the
reel speed < zero speed threshold.
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Bardac Corporation
40 Log Canoe Circle
Stevensville, MD 21666 USA

Phone: (410)604-3400 Fax: (410)604-3500
www.bardac.com
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