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FEATURES

* Com

the control cabinet.

*  Self monitoring with "Alarm Signal" and "Alarm Signal"
output.

* Alternate remote start signal, 24 VDC or closed hard
contact.

* Analogue temperature output signal, 0-10 VDC, to
indicate actual temperature.

* Snap on terminal connectors for convenient hook-up.

% High

* Jumper for easy selection of frequency 50/60 Hz.

* Easy installation and operation.

% Cost

29SS TROM
54203

pact in size with easy DIN rail mounting for inside

reliability, hybrid technology.

effective - Improved production, less scrap.
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TEMPERATURE CONTROLLER
FOR HEATSEAL BANDS
TO SEAL PLASTIC FILMS
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POWER SUPPLY: Standard: 220 VAC, 60 Mz
Special: 110 or 380 VAC

MAX CURRENT, Continuous: 5 Amps.
Peak, 20% Duty Cycle: 20 Amps.

CONTROL TEMPERATURE RANGE: 0-300 'C {0-500 °C, Special)

ALARM SIGNAL RELAY CAPACITY: 0.2 Amps, 50 Volts

ATA Ti HERM LING RES - M

The satisfactory performance of the RES cantroller depends upon the ability of the
instrumentation circuit 1o accurately deliver low voltage signals to the controller. Noise and
induced voltages from the high current A/C circuits can send false signals 1o the controlier
thereby disrupting the controller's proper function. Pleass take these precautions seriously,

1. COMPONENT MOUNTING -2l com ponents of the heatseal circuit such asz haat
sealing jaws, sealing transformar and controdler should be mounted as close tagether as
possible in order to avoid long cannecting wires. If this is not possible, the sealing transformer
must be installed as close to the sealing jaws as possible 5o that the length of the high current
heatseal circuit is as short as possible.

2. WIRE SIZES -Wiring within tha high current heatseal circuit must be heavy gauge,
preferably stranded. For standard applications, we recommand 10 ga wire on the heatseal
circuit on the secondary side of the transformer; and 16 ga for the primary side of the
transformer. In very special applications (i.e. when the seaiing elament iz of vary low
resistancel wire diameters of 6 ga. or greater may be required.

3. CONNECTIONS -Take precautian so assure that all connections, especially in the
heatseal circuit are well made to avoid possible "hat spots” or sources of power loss,

4. INSTRUMENTATION WIRES -To assure accurate voltage measurement across the
Alloy-20 heatseal band take precaution to connect these wires at the sealing element ends,
These instrumentation wires carry very low currgnt and small diameter wire can be used. In
order 10 counteract interference from the high currant A/C conductors, and the
electremagnetic field surrounding them, the low voltage instrumentation wires should be
spaced away from the heatseal circuit wires and wound together for thair entire length leaving
only a minimum free length for connection to the sealing element and the controller. Shielding
of the Instrumentation wires is helptul, but not mandatary,

The instrumentation wires fram the current transformer are less critical, & small
diameter is adequate. The current transfosmer should he positioned such that the length of the
sacondary cirguit wires geing to the Alloy-20 heatseal band are as short a5 possible.

\_ J
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1. INTRODUCTION

The RES-203 Heatseal Controller is suitable for most heatseal applications. The compact
contral unit is mountad into the electrical cabinet, whila the operating componants,
temparature control dial and temperature indicater are mounted on the maching’s operating
panal,

Az with other RES controllars, this unit is used to control the temperature of heating elements
ineatseal bands, beaded bands, cutting wires, etc) by measuring the change of heating
glement rasistance. Precision measurement together with high response produces perfect
temperature contral during film sealing processes.  With a carrectly installed systam,
temperaturs is controlled with accuracy of +/-3%.

Standard controllers can be used for gystems with resistance ranging from a few milli-ohms
1o several chms, Easy programming through dip switches, makes this contrallar into a
universal "building block® for temperature control in:

- vertical and horizontal plastic pouch packaging machines

. pouch form/ffill/seal packaging machines

- wrapping machines

- empty powch making machines

- fitment attachmeant

- pther heatsealing applications

Comprehensive self monitoring of tha internal and external circuits by the controller provides
additional aparating safety and reliability.

An external jumper facilitates the selection of 50 or 50 Hz. to conform to the power supplied,
See "Operating Instructions”.

2. PRINCIFLES OF OPERATION

RES controllers are electrical resistance-measuring, 1emperature regulating units. They use
the characteristics of a certain heating element alloy that change its resistance in a fixed ratio
va the change in tamperature.

Tha advantage of this contral method is the instant feed-back of the heatseal element
temparature (resistancel.

The resistance |5 constantly monitored at the heating element by measuring the current
thraugh the element and the applied voltage; this information is fed back 1o thie controller 3
the “actual value". it is also supplied at the analog output. for display on the external
temperature meter or other instrument.

After comparing this information with the "preset value® the controller adjusts the voltage
output to the heating element so that it will always maintain the desired temperature. Voltage
cantrol is accomplished by phase "chopping” of the primary current going to the transformer,
The high rasponse feed back facilitates extramaly fast changes in the *actual value®, as well
as nullifies “spikes” and other intarferences.

J
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A wide range of secondary voltages can be selected for tha system because control is
exarcised on the primary side of the transformer, Thiz allows optimum  "fitting™ of the
transformer secondary voltaga to the application,

3. FUNCTIONS OF THE RES-203

3.1 Contrel Function
The controller performs twao different

functions - measuring or controlling,  If ~ . @
there is no START signal, LED (1) | ¢
"START" is out. The controfler only O @-I @
measures the resistance of the heating S = & anrar

element without heating it up. It ig in sl [= 5 stant @'
this measuring mode that the *Z" s @
calibration is performed. In the

measurimg mode LED (2) "OUTPUT®
blinks with a frequency of 5 or BHz in
synchromism  with the calibration
impulses. If there is a START signal, LED
{1 "START" is ON, the controller starts
the controlling cycle by Increasing the
temperature of the heating element to
the desired preset value as rapidly as
possible.  The maximum secondary
voltage 5 supplied to the heating
element and then subsequently reduced by the phase "chopping” action of the controller as
800N &% the preset temperature is reached. The high frequency of sampling together with
virtually instant feedback pives the controller the high response control capability. The
controlling action is indicated by LED {(ZI"OUTPUT®, which changes its intensity with the
change in voltage output. When mora heat is needed, as in heatmng up or sealing, the LED i
brighter.{also see Sect. 5.3)

RESISTAOM
RES-203

=%

|P02006d
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3.2 ALARM FUNCTION

3.2.1  Alarm Signal

To increase reliability of operation and 10 assure adeguate seals, the RES-203 controller
Contains a comprehensive monitoring system that will send an alarm signal (LED (4)*ALARM"
will turm red} and activate the alarm ralay when:

a - heatseal element breaks, or any discontinuity in the secondary circuit ocours,
b - ONE of the heatseal elements breaks if twoe bands are mounted parallel.

¢ - a full short circuit oocurs at the heatseal elament.

d - any discontinuity occurs in the voltage or monitoring wiring.

€ - any discontinuity occurs in the wiring to the potentiometar,

f - heatseal element overheats by 20% over the selected temperature.

@ - calibration was perfermed incorrectly (below the 2" paint).

J
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MOTE - In order to achieve a proper callbration, functions b, f and @. only operate whan there is
an active start signal,

Other reazons for an alarm signal could be:
= jncofrect voltage range chosen [(dip switch)
- incorrect fraquency rating selected (jumper)
- Incorrect voltage supply le.g. 220V vs 110V}
- Imternal malfunction

It the alarm signal activates the LED (4) "ALARM®, the controller output is disabled, and the
internal relay contact between terminals 5 & § is closed. This feature can be used to close
an external circuit for a remote alarm systam.

3.2.2 Rasst
The contreller can be reset, after the cause of the malfunction has been corrected, by tuming
off the main power for at least 1 second,

3.3 ZERO Calibration [ See also Section 4|

The "zero calibration” is the adjustment of the controller ta the resistance of the cold heatseal
band. This calibration must be performed with the heatseal band at room temperature
|20°C./68°F.) using the "ZERD" potentiometer. Proper calibration is indicated by the use of
the two celor (red-green) LED (3} that is et 1o change colors exactly at 20°C. ‘When the
controller is properly calibrated, LED (3] will be "0OFF® and the analog output will ba .88 volts
which equals 20°C. |If the temperature goes below 20°C, the LED turmns red; when the
termparature reaches more than 20°C, the LED turng groen,

If properly calibrated LED (3} will not be *ON" when the heatseal band is at ambient condition,
When the machine is operating, LED 3| will show green because the temperature will be
above 20°C. Under no circumstance should the LED show red since this would mean that the
temperature is balow 20:C, or nat properly calibrated. If the controller is improperly calibrated

and sert belgw the 7" mark and & "START" is attemptad, the alarm function willl activare and
the controller will shyt down,

3.4 Temperature Satting

The desired temperature is preset by the use of the external potentiometer. The digital
patantiometer P30 or P50 display the preset temperature on the on the dial in "C. The
potentiometer circuit, connected at terminals 16 and 17, is constantly monitored. An open
circuit or defective potentiometer will cause the alarm function to activate.[ Sea "Alarm
function™)

3.6 Temperature Reading (Analog output)

At terminals 14 and 15, the controller provides an analog voltage output of

0-10VDC that is proportional to the temperature of the hearseal element. With a properly
designed system the heatzeal band temperature, in the controlling mode, 5 equal to the pra-
sel value selected on the temperature control potentiometer,

/

ﬁ @ @ H EZ INDUSTRIE - ELEKTRONIK GmbH



——RI0\P/E\R ~

A wvisual display of the heatseal band temperature is strongly recommended because rapid
temparatura changes, as in impulse sealing, can be monitored with 8 temperature meter and
irragular performanca can be easily recognized. The analog temperature meater "ATH™ [seo
accessories) is ideal for this purpose. The analog output signal (max, SmA) can also be used
for other instrumantation, such as a recorder, or temperature limit monitor.

When connecting the analog output to external systems it is essential that the circuits remain
ground free. Fallure 1o do so0 may create a ground bn the circuits connected to terminals 7 &
15 which will intarfara with the proper functioning of the contraller,

3.6 Start function
Whan the controller is activated, given the start signal, LED (1] "START" becomes yvellow, The
controller automatically switches from the calibration mode into the contralling mode |sea
Section 3.1 Control Function). There are two ways to start the controller

= closing tha circuit betwesan terminals 18 and 15, ar

- a 24VDC signal applied at terminals 12 and 13, This signal is isclated by an opto
coupler within the controller,

4. WIRING DIAGRAM

HESTLEITER

- - J

m '@ D 3 Iﬁ INDUSTRIE - ELEKTRONIK GmbH




FPage &

—ale\p/E\s 5

5. OPERATING INSTRUCTIONS RES-203

E.1. Examine the controller and determine that
the power 10 be supplied to the controller is in
agreement with the controller specifications in

both woltage amd frequency, If the unit has E Ra
freqguency options {50/60Hz], the jumper on the o -

side of the unit must be set into its proper =
position.

§.2. Ser the DIP switch (7} 1o select the -
secondary voltage range that will be used. ‘With §_i'i
extreme low resistance heatseal elements (less “

than 100mOhm) or with extremely high e
sacondary currants {larger than BOA] the Noe.5 E

switch must be ON. = i @

5.3. Connect the controfler according to the
wiring diagram. MNo special amention must ba
given 1o the polarity of the measuring wires for
current and voltage as well as the transformer’s
primary or secondary, See Important Pracautions
When Installing RES-Controllers (Section 11)

5.4 IMPORTANT- Make absolutaly sure that there is no Start signal between tarminals 18 and
15, they must ba open. There must be NO signal at tarminal 12.

5.5. Connect power, LED {2} "OUTPUT" will blink at 5 or 6 Hz. , this is caused by the
calibravion impulse. LED [(3) "ZERQ" may be red or green, All other LED's should ba out.

5.5, Turn the "Zero™ trimmear [B) until LED (31,"ZERQ" is OFF, [neither green nor redl. Which
way to turn? If the LED is red, turn the trimmer clockwise; if the LED is green, turn counter
clock-wise. When property calibrated LEC (3] "ZERO" will be OFF and the analog autput will

be .68V | 20°C]. If the analog temperature meter “ATAR" is connected, the needle should rest
at "2 | 20°Cl.

5 7. If the "ZERO" calibration is not possible becausa LED (3] *ZERO" remains green, the
sacondary circuit wire must be threaded through the current transformer a second time. This
situation might occcur when the heatseal alement is very long or thin [high resistancel. After
creating the second pass through the current transformer re-calibrate the controller. Re-
calibration is also recommended after each heatseal element replacement,

o J
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5.8. Set the desired temperature on the
potentiometer, e.g. 150°C and activate the
controller, LED [1] "START™ will turn gn yellow,
The temperature will rise and can be observed at S —

chack the "ZERD" calibration again, and adjust if
necessary. The controller is now ready for
opearation.

= 3

the analog temperature meter. Tha movemeant of | 8 |- e | O
'u -y

the analog temperature meter needle must be a G| |~ E @

“calm® and rhythmical, equivalent to the gradual ol [& & “--.@

increase and decrease in the temparature of the o r & T s

heatseal element. After a few heating cycles — —\{i‘}

NOTE: When turning an the cortraller, follaw
the torract sequence. FIRST - power, THEN the i
START signal. NEVER baoth togethar orin revarsa
saquence. Howaver, the temperature may be
pre-set before tuming on the controllar.

&. OPERATING MODES

Twe completely different modes of operation can be chosen, Constant heat or Impulse. The
choice of mode and the correct timing of the impulse sealing will be determined by practical
tests with the machine, the product and the film.

6.1 Constant Heat

The START signal is turned on for the duration of the machine use, and the heatseal slement
s constantly monitored and maintained at tha pre-set temperature. Du ring the sealing phasas,
the controlier autematically compensates for the "lost”™ heat by adjusting the voltage supply.
Curing pauses, only occasional controlling is necessary to maintain the preset temperature to
offset the heat lost into the jaw and the environment. When the jaws are open, the contraller
will compensata and overheating is not possible. The constant heat feature s wsually used
for speeds over 50-80 cycles/minute when the interval between seals is short and cool down
tima is minimal.

The advantage of this method is that the heatseal element is not constantly cycled. Therefore
the power demand during the initial heating phasa can ba legs than in the impulse mode. Alza
there 15 less demand upon the heatseal element (less expansion and contraction); the band
remaing in its expanded condition. The disadvantage of the constant heat is the loss of
controlled cool down time while the jaws hold the seal. |f the jaws opan before the seal cools
the seals may tend to shrink, pucker or deform. Whan operating with constant heat, the seal
is frequently cocled immediately after [aw opening by use of coaling air or a subsequent
guenching jaw.

N P
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Whan using the "Constant Heat™ feature, a fast cool down of the heatseal element is not
important, therefore, there should be good thermal insulation between the heatseal element
and tha jaws. Tha heat flow into the jaws, and the heating of the jaws, will be reduced. Less
total energy will ba consumed placing less demand on the transfarmer and the controllar.

6.2 Impulss Sealing )

The impulse sealing mathod occurs when the star signal is synchronized with the machine
rhythm, every heatsealing cycle is followed by & cooling phase with jaws closed. Cooling is
effacted with jaws closed so that the seal has already set and has good strength and
appearance when the jaws are opened. This method is preferred when sealing time is not
critical since seam strength and appearance ara batter,

Since the heat sealing is a thermodynamic reversible procedure, and often influenced by time
restraints, it is very important that the relevant parameters - temperature, time and pressure -
are very carafully synchronized with regards to time and temperature cycle. The fallowing
diagram shows an example of the tmely setung of temperature and jaw mavement.

Basic rules for impulsa heatsealing:

A. The pre-set temperature should always be attained when the sealing jaws are still
open. This allows the sealing element 1o expand without interference and avoids over-
stressing of the ands |phass 2],

B. The system should be designed to drive the heatseal band 1o the pre-set
temperature in minimum time. Howevar, the maximum rate of temperature rise should not
exceed 1°C./mSec. The rotal system, principally the secondary voltage, must be aptimized
to achieve the best result. (Dur applicaton service will give you the necessary data for your
spacial application.)

C. The cool down of the heatseal band while stlll under the force of the jaws is the
main advantage of impulse sealing (phase 51, After turning off the energy most of the excess
heat is absorbed by the jaws. Cooling of the jaws is sometimes recommended so that they
can absorb enough heat from the heatseal band gquickly. Contrary 1o the constant heat
feature, a constant heat flow between the sealing element and the jaws must be assured by
using a thin backup material with good thermal conductivity behind the heatseal band,

Undar certain conditions, sealing is also possible with the so-called rest-heat procedure.
During such a phase the remaining heat in a sealing element is calculated just to be enough
for the sealing process. This means that in the timing process, phase 4 goes 1o zero in favor
of phase 5. The current is cut off whan the jaws touch, The heat flaws inta the film and
"unloads™ the heatseal band, which results in a fast cooling phase. For this method 1o be
effective tha thickness, therefore the mass, of the heatseal band must be great enough to haold
the raguirad total heat,

/
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PRECISION TIMING FOR PERFECT IMPULSE HEATSEALS

High perfarmance, productivity with perfection, reguires coordinated

timing beatwean the heatseal impulse and tha jaw action. The wming chart
below describes the relationships of (A} Impulse Start [B] Heatseal Band
Temperature (L) Heatseal Jaw Action (D) Power Output. Mouca that it is

possible to  anergize tha heat seal band prior to jaw closing becausa the
remparature controller eliminates the risk of overheating.

- PHASE 1 - Power is "off*,. Jaws are

"open” and the heatseal band is
A cooling from the pravious cycle.
are Qe
1

PHASE 2 - Powear "on". Heatsaal
band temperature rises to the "get-
] point". Jaws are closing.

o —— PHASE 3 - Fower output Is
o | controlled. Temperature remains at
sat-point”. Jaws become

! 1 completely closad.

PHASE 4 - Powar output is
controlled. Jaws are closed. Heat
CPEN is baing transfarred into the matesial

AN e B

PHASE B - Power "off*. Heatseal
band cocls as remaining haat is
Ta draw off into the mass of the jaws.
Jaws remain closed.

)
ANW ACTIDN

I e = — — = —

CALNRATION PHASE 8 - Jaws ara gpeaning.

. ,
ROEPEX  woustrE-ELekTRONK GmbH




Page 10

e Rl O\ P AERS X ~

6.3 Currant Flow

Current flow may be observed by watching LED (2) "OUTPUT® during the impulse sealing, The
LED indicates the change in current by a variation in light intensity. Diagram D shows the rate
of currant flow during & sealing phase. This can also be measurad with an amp-matar,

Phasa 1: Controller "OFF™. LED (2] "OUTPUT" is blinking.
Phase 2: Controller “ON" and heating up with full secondary voltage, maximum powar.

Phase 3: Controller "ON" and regulating to maintain the preset temperature while the jaws
ara still open,

Fhase 4: Caontroflar "ON" and regulating. Increased power is being supplied to maintain the
praset tamperature during the sealing process.

Phase 5 + 6: Controller "OFF" and the heatseal band is cooling, LED {2} "OUTPUT" is
blinking.

LED (2) "OUTPUT™ is useful in detecting temperature "overshoot®., After phase (2) the LED
may turn OFF for a briaf perind. This is an indication that the controller has shut off 1o
compansate for a temperature avershoot. In this case the secondary valtage is too high and
must be reduced for proper operation,

The controller is also capable of regulating low temparatures, such az 50°C, Depending upon
the cooling phase and secondary valtage, the controller may go inte an on-off made of
control, because the current phasa angle is too small and normal control is not passible.
Whan this condition occurs the LED will blink more ar less rhythmically,

If pewer cyeling is observed while at sealing temperature ranges e.g. 150°C, the secondary
voltage 15 too high and should be reduced.

7. HEATSEAL ELEMENTS

The heatsealing element Is an Important component of the control system since it is
simultaneously the sealing eleément and the temperature sensor. There are so many different
shapes and sizes of heatsealing elements that we cannot discuss them all here, howaver,
some vary important physical and electrical characteristics are emphasized here.

- The controlling principle demands that alloy of the heatssaling element has a pre-
determined temperature co-efficient. Therefare only Alloy - 20 heatseal bands can be used
with the RES controllers. With other alloys the controller may swing from extreme to extrems,
or “rum away”.

- During the first heat up to 260-300°C  the allay will experience a one time change
in resistance (burn in effect). The rasistance of the cold element is reduced by approx. 2-3%.
This rather small change in resistance however results in a zero point discrepancy of 20-30°,
Iherefore, it is necessary to readjust tha zero point after a few heating cycles.

. /
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- A overheated [burnad out) heatseal element cannot be used and must be replaced
because of an irreversible change in the temperature co-efficient at high tempearaturas.

A wvery important option s to copper plate or silver dip the ends of the heatseal
glements. Protected ends will rFesult in better temperature control and extend “life” of the
heatseal elamant as well as of the teflon cover or coating.

B. TECHNICAL SPECIFICATIONS

Type of Construction: Howsing designed for mounting Inte the electrical control
cabinet on a 35mm DIN rail,

Line Voltage: Standard 230 VAL, 115 or 400 VAC optional
{allowable deviation -10% +15% |

Fraquency: 50 or B0 Hz; selected with an external jumper
{allowable deviation +/- 1 Hz.}

Selection of Temperature: Potentiometer 2K [see Accessorias]
Analog Output: 0-10VDC equals 0-200°C

Internal resistance - 33 ohms

max, output current, SmA

Logic Thresheld, 24VDC Start Signal: (Terminalz 12 & 13, 8 ma, reverse palarity

protectad)
LOow: 0. 2 NDC
HIGH: 7..... 30 VDo
Alarm Cutpun: Internal relay contacts closa on "alarm”™ (terminals 5 & B)

Max.: 50V, 0.2 Amps

Sampling frequency: Ewery tenth cycle of line voltaga n the calibration made.
[200 msec at 50 Hz /168 mSecs at 60 Hz.}l, avery voltage cycle in
the controlling mode (20 mSecs at 50 Hz. / 16.6 m3acs at 60 Hz.)

Max. Primary Current: Impulse with 20% Duty Cycle, 204
Constant heat, 84

Ambient Temperatura; + 5, +45°C
Electrical Connection: Terminal blocks with connectors

Waight: Controller . Tkg{1,.54ibs),
Current transformer .15kg!. 331bs)

ke >,
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9. INSTALLATION DRAWINGS
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HOW TO ORDER

RES - 203 - X / 230V - 50/60Hz

Frequency: 50Hz/60Hz selectable by moving the
jumper on tha side of the controller,

Line Valage: 230V Sid,
115V ar 400V availabla

Temperature Range: 3 = 0-300°C
b = 0-800°C

Maodel of controller

10. " ACCESSORIES

AMALOG TEMPERATURE METER - o be
mounted into contral panel, Zero
calibration at "2 available for
temperature ranges of 0-300 and
0-500°C.

Size: 30 x 50mm front plate
Depth: 40mm
Fanel cut-out: 28 x 48mm,

Modal ATR-3 for 300°C
Modal ATR-5 for S00°C

DIGITAL POTENTIOMETER - with dial for
iemparature setting. The valua selecied
on the dial is the temperature in °C

Diamaeter of the dial: 30mm
Mounting hole dia: 28mm
Solder lug connectors

Madel P30 for 300°C
Meodel PSD for 500°C

\ J
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INSTALLATION INSTRUCTIONS
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