
EP 0 299 635 B1 Description Technical Field 5     The invention presented
herein relates to hot melt adhesive applicators and, in particular, to the
means providing control of the operating temperatures of the applicator.
Background Art 10     Hot melt adhesive applicators currently available
have their heating elements powered from a commer- cial alternating current
source with control of the temperature of the heat block to melt the
adhesive being obtained by the use of a bimetal-type thermostatic switch.
The thermostatic switch is mounted within the applicator body to respond to
the temperature of the heat block. While temperature adjustable
bimetal-type thermostats are available for higher power applications (above
about three amperes), they are large and 15  tend to be expensive. Also,
adjustment accuracy is poor. For these reasons, hot melt adhesive
applicators that use bimetal-type thermostatic temperature control are
almost entirely single temperature devices. The typical approach for a
multi-temperature applicator is to have two or more single temperature
thermostats that are switch selectable. Even then a bimetal-type
thermostatic switch does not provide very close control of the nozzle
temperature. A selected temperature setting can be expected to typically
vary [err] to [err] . There is need for a temperature control system that
has a much reduced swing about a selected temperature setting, since a
smaller temperature swing will allow use of a higher wattage heating
element to reduce the time needed to attain a desired temperature allowing
more adhesive to be applied by an applicator, for a given time period. A
smaller temperature swing will also produce more consistent and desirable
flow rates for an adhesive to provide a desired application result. It is
also desirable that the 25 selection of various temperature settings be
carried out in a manner that is repeatable. A triac heater control
integrated circuit (IC) is shown in application literature published by the
Motorola, Inc., Phoenix, Arizona relating to Motorola's type CA 3079 zero
voltage switches. This circuitry is suitable for control of temperature at
one setting, but can present an uncontrolled mode of operation when It Is
desired to control the temperature maintained by operation of a heater
element at more than one level. If the control circuitry is positioned for
control at one temperature level and the control level is changed to a
temperature at a lower level that is sufficient to cause the voltage at the
positive input of a differential amplifier to go sufficiently negative
relative to the voltage at the negative input, the differential amplifier
operates to provide a signal that causes the triac or thyristor of the
circuitry, which controls the flow of current through a load (such as a
heating element) to be turned on and remain on and thus cause a run :..35.
away condition. A Motorola type CA 3059 zero voltage switch is available
and is like the CA 3079 but with a protection circuit provided. The
protection circuit serves to remove the drive current from the triac or
thyristor used with the CA 3059 device if the sensor used with the CA 3059
opens or shorts. The application literature places a restriction on
employment of the protection circuit. It requires the temperature sensing
element 40  and an associated resistor, which with the sensing element
provides a voltage divider, to have resistance values between 2,000 and
100,000 ohms. This restriction places a limit on the range of temperature
settings that can be used. For example, if temperature control is desired
between about 265 C and 99 C and a 100,000 ohm (at 25 C) thermistor is
selected as the sensor to take advantage of the high end of the resistive
limit, the thermistor will present a resistance around 75 ohms when the
control circuit is set to 46  control at 265 [err] causing the current
drawn by the thermistor circuit to be too large for the power supply
provided as  a part of the device to maintain a workable output voltage
level. Disclosure of Invention 50    The invention presented herein
overcomes the problems associated with the prior art, teachings for using a
zero voltage switch, which includes a differential amplifier to control the
operation of a triac connected with an electrical heating element and
wherein a wide range of temperature control is desired. It solves the run
away problem  presented by the prior art semiconductor temperature control
circuit (Motorola's type CA 3079) of the type that has an electronic switch
connected in series with a heater 55 element and a differential amplifier
with two inputs, one of which receives an input signal from a voltage
divider that includes  a temperature responsive sensing element for sensing
a temperature that is deter- mined by the energization of the heater
element and wherein the differential amplifier provides an output signal
when the input connected to the voltage divider is positive or is too
negative with respect to the other 2  



EP 0 299 635 B1 input and an output signal from the differential amplifier
is required for conduction of the electronic switch. Solving the run away
problem makes it possible to provide an A.C. energized hot melt adhesive
applicator using such a prior art semiconductor temperature control circuit
to provide multi-temperature controlled operation of the applicator. The
solution to the run away problem with provision for multi-temperature
operation includes the use of an adjustable or selectable resistance as a
part of the voltage divider to select temperature levels to be controlled;
and a clamping circuit connected to the one input of the differential
amplifier that receives an input from the voltage divider, said clamping
circuit supplying a voltage to the one input of the differential amplifier
which prevents such input from being too negative relative to the other of
the two Inputs to cause the operational amplifier to provide an output
signal. 10     The clamping circuit can include a voltage divider and a
diode wherein the voltage divider provides a voltage signal that is applied
to the one input of the differential amplifier via the diode when such
circuits are energized. The adjustable or selectable resistance portion can
take the form of a plurality of resistors connected in series plus one
switch connected across at least one of said resistors for completion of a
short circuit when 15  closed and at least one other switch connected
across a combination of said one of said resistors and at least one
additional one of said resistors for completion of a short circuit when
closed whereby with all of said switches open, all of said plurality of
resistors determine a temperature control point for the control circuit
with a different temperature control point being determined upon closure of
each of said switches. Without the solution to this run away problem
provided by the invention, such an arrangement could not be 20 used with
the semiconductor temperature control circuit described as operation at a
temperature control point followed by selection of a lower temperature
control point would create a run away condition. A further improvement
includes the use of two thermistors with similar response curves connected
In series to provide the temperature responsive sensing element for the
control circuit. Two thermistors provide a a more precise (better accuracy
for a population of applicators) selected temperature than is 25  provided
if a single sensing element were used. Control of a selected temperature
within 4 C is then possible. Brief Description of the Drawings 30     The
novel features and advantages of the present invention will become more
apparent to those skilled in the art upon consideration of the following
detailed description which refers to the accompanying drawings wherein:
Figure 1 Is a partial diagrammatic showing of a hot melt adhesive
applicator embodying the invention; Figure 2 is a block diagram showing of
a zero voltage switch used In the applicator of Figure 1; and 35    Figure
3 is a schematic of the control circuitry for the applicator of Figure 1.
Detailed Description Referring to Figure 1 of the drawings, the invention
is embodied in an AC. energized hot melt adhesive 40  applicator that is
diagrammatically shown where a semiconductor temperature control circuit
for the applicator is contained within a housing 20 located at a point that
is remote from the applicator body 21. The control circuit within the
housing 20 is connected to an electrically energized heating element 22 and
a temperature responsive sensing element 23 located within the applicator
body 21. A three prong A.C. power connector 25 is provided at the housing
20 and has two of its prongs 32 and 33 connected directly to the 45 control
circuit within the housing 20. The electrically neutral prong 24 of the
three prong A.C. power connector 25 Is connected, via a conductor 26,
directly to the heat block (not shown) of the applicator as indicated by
the connection 27 made within the applicator body. Two conductors 28 and 29
are used to connect the heating element 22 to the control circuit portion
in the housing 20 with two conductors 30 and 31 used to connect with the
temperature responsive sensing element 23 to such control circuit portion.
The 50  sensing element 23 has a negative temperature coefficient of
resistance. Conductor 26, which makes the connection at one end with the
heat block in the applicator at 27, extends to and through the housing 20
and has its other  end connected to the electrically neutral prong 24 of
connector 25. The conductors 26 and 28-31 are insulated from one another
and are enclosed along their full length in a rubber or PVC cable jacket. A
portion of such jacket is indicated by the dotted line portion 34. The
arrangement just described 55  makes it possible to use a semiconductor
temperature control circuit for control of the temperature of the heat
block in a hot melt adhesive applicator. 



Referring to Figure 2, circuitry for a zero voltage switch 35, that is used
in the circuitry of Figure 3, is shown in block diagram form. It is
commercially available under the designation CA 3079 from Motorola, 3    EP
0 299 635 B1 Inc., P.O. Box 20912, Phoenix, Arizona 85036. The connecting
points indicated by reference numerals 2, 4, 5, 7-11 and 13 correspond to
the reference numerals used in the application literature published by
Motorola, Inc. for the CA 3079 zero voltage switch. The zero voltage switch
circuitry of Figure 2 includes a limiter 36 and power supply 37 that allows
the circuitry to be operated directly from an A.C. source. The 5  A.C.
source is applied between connecting point 5 for limiter 36 and ground at
50 to which connecting points 7 and 8 are connected. The output of power
supply 37 provides about 6.5 volts D.C. to connecting point 2. The
circuitry of Figure 2 also includes a zero crossing detector 38, a
differential amplifier 39, an AND circuit 40, a triac drive 41 and two
resistors 42 and 43. The zero crossing detector is connected between one
input of the AND circuit 40 and the connection common to the limiter 36 and
power supply 37 -io:: serving to provide a signal at each zero crossing of
the A.C. supply. The differential amplifier 39 has its output connected to
a second input of the AND circuit 40 to supply a signal to the AND circuit
whenever the positive input of the differential amplifier, which connected
with connection point 13, is positive relative to the negative Input of the
operational amplifier. The negative input of operational amplifier 39 has a
positive voltage presented to it via the connecting point 9, which is also
connected to connecting points 10 and 11. 15  Resistors 42 and 43 present a
resistance of 10 K and 9.6 K ohms, respectively, and are connected In
series between ground 50 and the output 2 of the power supply 37 to form a
voltage divider. The positive voltage present across resistor 43 is
presented to the negative input of the differential amplifier 39. Turning
to Figure 3, circuitry is shown which includes a circuit portion that can
be used for the control circuitry positioned within the housing 20 for the
hot melt adhesive applicator described in connection with Figure 1. The
portion shown within the dotted line 44 can be provided on a printed
circuit board for placement within the housing 20. The circuitry includes a
zero voltage circuit 35, which is in accordance with the circuitry shown in
Figure 2. Reference numerals used in Figures 1 and 2 are used in Figure 3
to identify the same or corresponding components or connecting points. The
small rectangles appearing within the dotted line 44 identify connecting
points made between the circuit board and circuit components located 25
outside the housing 11. The output 4 of the triac drive 41 of the zero
voltage circuit 35 is used to control the operation of an electronic
switch. In the case of the circuitry of Figure 3, output 4 is connected to
the gate of a triac (bidirectional triode thyristor) 45, which is an
electronic switch. Conductor 28 connects one side of the triac 45 to one
end of the electrically energized heating element 22 located within the
applicator body 21, as 30 shown in Figure 1. The other side of the triac 45
is connected to the ground reference 50 of the circuit, which connects to
the prong 33 of the A.C. connector 25 (Figure 1). The prong 32 of the A.C.
connector is connected to the conductor 29 which is connected to the other
end of the heating element 22. Accordingly, with the A.C. connector
connected to an A.C. source, a current path is established that includes
the heating element 22 and the triac 45 with the heating element 22
energized for a half cycle of the A.C. source 36. provided the triac has
received a gating pulse from the output 4 of the triac drive 41, which will
occur at each zero crossing of the A.C. source, and provided the
differential amplifier of circuit 35 is also then providing an output
signal to the AND circuit 40 of the circuit 35. The prong 32 of the A.C.
connector is also connected via a current limiting resistor 48 to the
connecting point 5 to supply A.C. to the power supply 37 (Figure 2) of
circuit 35 via the limiter 36. The output 2 of the 40  power supply 37 is
connected to a circuit portion, generally indicated at 49, that presents a
resistance which via the conductor 31 is connected in series with the
temperature responsive sensing element 23 that is located within the
applicator body 21 (Figure 1). The other end of the sensing element 23 is
connected via conductor 30 to circuit ground reference 50 and prong 33 of
the A.C. connector. The connection common to circuit portion 49 and sensing
element 23 is connected via a conductor 64 to the connecting point 13,
which 45  is the positive input for the differential amplifier 39 of zero
switching circuit 35. The power supply 37 of the zero voltage switch 35,
described in connection with Figure 2, does not have an output filter
capacitor. A capacitor 65 is connected between the output 2 of the power
supply 37 and ground 50 to provide such an output filter capacitor. 



Viewing the circuit portion 49 as a single resistor, the circuitry of
Figure 3 described up to this point will 50  operate in accordance with the
functional block diagram shown in the application literature (DS 9450)
provided for the Motorola, Inc. CA 3079 zero voltage switch. When the
resistance presented by the sensing element 23, which has a negative
temperature coefficient, is larger than the resistance presented by the
circuit portion 49, a voltage signal is presented to the positive input 13
of the operational amplifier 39 which causes the input 13 to be more
positive than the positive voltage provided at the negative input 9 of the
55 operational amplifier. This causes the operational amplifier 39 to
provide an input signal to the AND circuit 40 which, when the zero crossing
detector 38 produces a pulse at the beginning of each half cycle of the
A.C. Input to the circuitry, produces an output signal that causes the
triac drive 41 to operate to turn the triac 45 on. The triac 45 is thus
turned on every half cycle of the A.C. until the heat generated due to 4
EP 0 299 635 B1 current flow through the heating element 22 causes the
temperature sensed by the sensing element 23 to rise to cause the
resistance of the sensing element 23 to be reduced to a point where the
voltage present across sensing element 23 is no longer more positive than
the voltage proided to the negative input 9 of the operational amplifier
39. The output from the operational amplifier 39 for the AND circuit 40 is,
therefore, 5   terminated so the triac 45 remains off for each half cycle
of the A.C. for as long as such condition exists. As the temperature sensed
by the sensing element 23 drops (since current flow through the heating
element ceases when the triac is off) the resistance of the sensing element
23 increases causing the signal to the input 13 of the operational
amplifier to increase sufficiently to again provide an output which results
in the triac 45 being turned on at the beginning of each half cycle causing
the heater element to be energized to 10 raise the temperature sensed by
the sensing element 23 to a point where the triac is again turned off.
Considering the circuit portion 49, seven resistors 51-57 are shown
connected in series between the connecting point 2 and one end of the
conductor 31, with six single pole switches 58-63 used to selectively short
out one, two, three, four, five or six of the seven resistors 51-57, for
purposes of selecting seven possible temperature control points. One side
of each switch is connected to the connection common to the 15  circuit
portion 49 and the sensing element 23. Switch 58 has its other side
connected to the connection common to resistors 51 and 52. Switches 59-63
are similarly connected to the connections common to resistors 52 and 53;
53 and 54; 54 and 55; and 56 and 57, respectively. If an effort were made
to use a resistive arrangement as shown in Figure 3, using the circuitry
described by the published literature for the CA 3079, to provide for seven
temperature settings, and if the 20  temperature control were operated to
maintain one temperature level and a lower level was then selected, the
voltage present across the sensing element 23 would be low enough, due to
the additional series resistance (resistors 51 though 57) introduced in the
circuit portion 49 for the lower temperature setting, to cause the input 13
of the operational amplifier 39 to be sufficiently negative with respect to
the negative input 9 to cause the operational amplifier to produce an
output signal to cause the triac 45 to be turned on. 25 This, of course,
only causes the temperature sensed by the sensing element 23 to rise,
lowering its resistance, to make input 13 of the operational amplifier even
more negative with respect to the negative input 9 to cause a run away
condition to exist. A circuit as described is, therefore, not usable when
more than one temperature control point is to be used and a temperature
control point selection is made for a lower temperature control point after
the control has been operating at a higher temperature control point. 30
The operating problem just described is solved by the use of additional
circuitry which functions as a clamping circuit serving to keep the
positive input 13 of the operational amplifier 39 from going sufficiently
negative with respect to the negative input 9 which, if allowed to occur,
would, as described earlier, cause the operational amplifier 39 to provide
an output that results in the triac 45 being turned on and remaining on.
The additional circuitry includes two series connected resistors 66 and 67
which are connected between 35 the output 2 of the power supply 37 and
ground 50 to provide a voltage divider plus a diode 68. The diode 68 has
its anode connected to the connection common of resistors 66 and 67 and its
cathode connected to input 13 for the differential amplifier. Other voltage
clamping circuits can also be used to carry out the function of the
additional circuitry described provided they do not load down the power
supply for the zero '  voltage switch to cause its output to drop too low.
One possible alternate clamping circuit is provided by 40  replacing
resistor 67 with a Zener diode. Resistor 66 and diode 68 would still be
required. An external 



power supply must be used since the power supply provided as an integral
part of the CA 3079 cannot supply enough current for a Zener diode. With
the use of the additional circuitry described, it is possible to use the
circuitry of Figure 3 for controlling the operating temperature of the hot
melt adhesive applicator at a number of points without 45  having a run
away condition established when switching from operation at a high
temperature to a low temperature. Even, though such switching from a high
to a low temperature setting introduces more resistance in the circuit
portion 49 leg of the voltage divider, the voltage at the input 13 of the
differential amplifier 39 is determined by the clamping circuit portion
provided by resistors 66 and 67 plus the diode 50    A control circuit
using the circuit components and values, as iset forth below, will provide
operation from a 120 volt A.C. source for temperature control at the
temperatures indicated, with switches 58-63 operated as indicated.    EP 0
299 635 B1 All switches off  -    [err] Switch 58 closed   -   [err] Switch
59 closed   -   177C Switch 60 closed. -   [err] Switch 61 closed   -
[err] Switch 62 closed   -   238C 10             Switch 63 closed   -
[err] Component                          Value or Type Zero Voltage Switch
35              CA 3079  (Motorola) Triac                               MOT
Type,  MAC 15-8  (120 V. A.C.) 20        Capacitor 65
220  [err] 16 V. D.C. Sensing Element 23                  2 NTC
Thermistors,  each 500,000 ohm at [err] (Fenwal) 25 Heating Element 22
26 ohm Nichrome wire resistor (Steady State Operation) 30       Resistor 48
Dale type CW-5-7.5 K ohm Resistor 51                         51.1 K ohm 1%,
1/8 W. Resistor 52                           20.5 K ohm +1%, 1/8 W.
Resistor  53                        2.26 K ohm 1%,  1/8 W. Resistor 54
1.27 K ohm 1%, 1/8 W. Resistor 55                         1.10 K ohm
[err]1%,  1/8 W. Resistor  56                        698      ohm [err]1%,
1/8 W. 40        Resistor 57                         1.13 K ohm [err]1%,
1/8 W. Resistor 66                         1.8 K ohm  5%,  1/4 W. Resistor
67                         1.8 K ohm 5%,  1/4 W. Diode 68
IN 4001 Switches  51-57                     DIP Switch,  6 position
(Grayhill Part No. 765B065RA) 50 It will be noted in the component listing
that two thermistors are used to provide the sensing element 23. While a
single thermistor providing a resistance equal to the combined resistance
of the two thermistors can be used, a smaller temperature variation over a
population of applicators for a selected temperature control point is
obtained by using two thermistors in place of a single thermistor. The two
thermistors are 55  matched to provide the least amount of deviation along
their temperature versus resistance response curves. By using the two
thermistors, control at a selected temperature is possible within [err]
over a 



population of applicators. It should also be noted that while a
potentiometer could be used to provide the various selected 6    EP 0 299
635 B1 temperature control points, greater accuracy and repeatability is
obtained by the use of the fixed resistors and switches as set forth in
Figure 3. The circuitry of Figure 3 has been described so the neutral side
of the A.C. line will normally be connected to the circuit ground 50 (prong
33). This is not an absolute requirement provided the sensing 5  element
23, which is positioned at the heating block (not shown) in the applicator
body 21, is electrically insulated from the heating block along with the
conductors in the immediate area of the sensing element. High temperature
insulating tubing material having a wall thickness of .01 centimeters,
which is available under the trademark "Kapton" owned by the E.l. duPont de
Nemours and Company, Wilmington, Delaware 19898, can be used to provide the
desired insulation. The tubing described will tolerate the temperature 10
environment that It will encounter. Under these conditions an applicator,
made for the U.S. market, can be connected to a non-polarized power
receptacle, even though the A.C. Input could then be reversed causing the
sensing element to be at A.C. line potential relative to the heating block.
Use of the insulating tubing would be of similar value for an applicator
made for the European market. The particulars of the foregoing description
are provided merely for purposes of illustration and are 15 subject to a
considerable latitude of modification without departing from the novel
teachings disclosed therein. For example, while the control circuit set
forth in the foregoing description uses a negative temperature coefficient
thermistor for the sensing element 23, a positive temperature coefficient
resistive element can be used for the sensing element 23. This, of course,
requires an interchange of the positions in the circuitry for the sensing
element 23 and the circuit portion 49 with all of the switches 58-63 being
closed 20  to obtain the lowest temperature control point and the highest
temperature control point selected when all of the switches 58-63 are open.
Selection of a PTC resistive element will, of course, require recalculation
of the values of resistors 51-57 to obtain the desired temperature control
points. Accordingly, the scope of this invention is intended to be limited
only as defined in the appended claims, which should be accorded a breadth
of interpretation consistent with this specification. 25 Claims 1. An A.C.
energized hot melt adhesive applicator having a heating element
(22)controlled by a semicon- ductor temperature control circuit (20) that
has an electronic switch (45) connected in series with the 30    heating
element (22), a differential amplifier (39) with two inputs (9, 13), one
(13) of which receives an input signal from a voltage divider (33, 51-57)
that includes a temperature responsive sensing element (23) for sensing a
temperature that is determined by the energization of the heater element
(22) and wherein the differential amplifier (39) provides an output signal
when the one input connected to the voltage divider is positive or is too
negative with respect to the other Input and the output signal from 35
the differential amplifier is operatively applied for controlling
conduction of the electronic switch (45), characterized by an adjustable
resistance (51-57) as a part of the voltage divider providing for
multi-temperature control selection; and a clamping circuit (66-68)
connected to the one input (13) of the differential amplifier (39) that 40
receives a voltage signal from the voltage divider, said clamping circuit
supplying a voltage to the one input (13) of the differential amplifier
which prevents such input from being too negative relative to the other of
the two inputs to cause the operational amplifier to provide an output
signal. 2. An A.C. energized hot melt adhesive applicator according to
claim 1 characterized by said clamping 45     circuit (66-68) including a
diode (68) and a voltage divider (66, 67) which provide a voltage signal
when the semiconductor temperature control circuit is energized, said diode
(68) connected between said voltage divider (66, 67) included in said
clamping circuit and the one input (13) of the differential amplifier (39)
to apply the voltage supplied by said clamping circuit to the differential
amplifier. 50  3  An A. C. energized hot melt adhesive applicator according
to claim 1 characterized by said adjustable resistance (51-57) including a
plurality of resistors (51-57)  connected in series plus one switch (58) 



connected across at least one (51) of said resistors for completion of a
short circuit when closed and at least one other switch (59) connected
across a combination of said one (51) of said resistors and at least one
additional one (52) of said resistors for completion of a short circuit
when closed whereby 55   with all of said switches open, all of said
plurality of resistors (51-57) determine a temperature control point for
the control circuit with a different temperature control point being
determined upon closure of each of said switches. 7    EP 0 299 635 B1
temperature control points, greater accuracy and repeatability is obtained
by the use of the fixed resistors and switches as set forth in Figure 3.
The circuitry of Figure 3 has been described so the neutral side of the
A.C. line will normally be connected to the circuit ground 50 (prong 33).
This is not an absolute requirement provided the sensing 5  element 23,
which is positioned at the heating block (not shown) in the applicator body
21, is electrically insulated from the heating block along with the
conductors in the Immediate area of the sensing element. High temperature
insulating tubing material having a wall thickness of .01 centimeters,
which Is available under the trademark "Kapton" owned by the E.l. duPont de
Nemours and Company, Wilmington, Delaware 19898, can be used to provide the
desired insulation. The tubing described will tolerate the temperature 10
environment that it will encounter. Under these conditions an applicator,
made for the U.S. market, can be connected to a non-polarized power
receptacle, even though the A.C. input could then be reversed causing the
sensing element to be at A.C. line potential relative to the heating block.
Use of the insulating tubing would be of similar value for an applicator
made for the European market. The particulars of the foregoing description
are provided merely for purposes of illustration and are 15  subject to a
considerable latitude of modification without departing from the novel
teachings disclosed therein. For example, while the control circuit set
forth in the foregoing description uses a negative temperature coefficient
thermistor for the sensing element 23, a positive temperature coefficient
resistive element can be used for the sensing element 23. This, of course,
requires an interchange of the positions in the circuitry for the sensing
element 23 and the circuit portion 49 with all of the switches 58-63 being
closed 20  to obtain the lowest temperature control point and the highest
temperature control point selected when all of the switches 58-63 are open.
Selection of a PTC- resistive element will, of course, require
recalculation of the values of resistors 51-57 to obtain the desired
temperature control points. Accordingly, the scope of this invention is
intended to be limited only as defined in the appended claims, which should
be accorded a breadth of interpretation consistent with this specification.
25 Claims 1. An A.C. energized hot melt adhesive applicator having a
heating element (22)controlled by a semicon- ductor temperature control
circuit (20) that has an electronic switch (45) connected in series with
the 30     heating element (22), a differential amplifier (39) with two
inputs (9, 13), one (13) of which receives an input signal from a voltage
divider (33, 51-57) that includes a temperature responsive sensing element
(23) for sensing a temperature that is determined by the energization of
the heater element (22) and wherein the differential amplifier (39)
provides an output signal when the one input connected to the voltage
divider is positive or is too negative with respect to the other input and
the output signal from 35     the differential amplifier is operatively
applied for controlling conduction of the electronic switch (45),
characterized by: an adjustable resistance (51-57) as a part of the voltage
divider providing for multi-temperature control selection; and a clamping
circuit (66-68) connected to the one input (13) of the differential
amplifier (39) that 40     receives a voltage signal from the voltage
divider, said clamping circuit supplying a voltage to the one input (13) of
the differential amplifier which prevents such input from being too
negative relative to the other of the two inputs to cause the operational
amplifier to provide an output signal. 2. An A.C. energized hot melt
adhesive applicator according to claim 1 characterized by said clamping 45
circuit (66-68) including a diode (68) and a voltage divider (66, 67) which
provide a voltage signal when the semiconductor temperature control circuit
is energized, said diode (68) connected between said 



voltage divider (66, 67) included in said clamping circuit and the one
input (13) of the differential amplifier (39) to apply the voltage supplied
by said clamping circuit to the differential amplifier. 50  3. An A. C.
energized hot melt adhesive applicator according to claim 1 characterized
by said adjustable resistance (51-57) including a plurality of resistors
(51-57) connected in series plus one switch (58) connected across at least
one (51) of said resistors for completion of a short circuit when closed
and at least one other switch (59) connected across a combination of said
one (51) of said resistors and at least one additional one (52) of said
resistors for completion of a short circuit when closed whereby 55     with
all of said switches open, all of said plurality of resistors (51-57)
determine a temperature control point for the control circuit with a
different temperature control point being determined upon closure of each
of said switches. 7    EP 0 299 635 B1 4  An A.C. energized hot melt
adhesive applicator according to claim 1 characterized by said temperature
responsive element (23) including two series connected thermistors having
similar response curves. PatentansprUche 5 ;1. Mit Wechselstrom gespeister
Applikator fUr Hefischmelz-Klebstoff mit einem Heizelement (22), das von
einer temperatursteuernden Halbleiterschaltung (20) gesteuert wird, die
elnen mit dem Heizelement (22) in Relhe geschalteten, elektronischen
Schalter (45), enthlit, femer einen Differentialverstarker (39) mit zwei
Eingingen (9, 13), von denen der eine (13) ein Eingangssignal von elnem
Spannungsteller (33, t10    51-57) empflnot, der einen Temperatursensor
(23) zum Erfassen einer Temperatur enthilt, die von der Energiezufuhr zu
dem Heizelement (22) abhangig Ist, wobei der Differentialverstirker (39)
ein Aus- gangssignal erzeugt, wenn der mit dem Spannungsteiler verbundene,
eine Eingang positlv oder gegenaber dem anderen Elngang zu negativ ist, und
das Ausgangssignal des Differentialverstirkers zur Steuerung des
Lelffihigkeitszustandes des elektronlschen Schalters (45) verwendet wird,
gekennzelch- z. 15.    net durch: elnen einstellbaren Widerstand (51 bis
57) als einem Tell des Spannungsteilers, so daB mehrere
Temperatur-Sollwerte fUr die Regelung wahlbar sind; und elne Klemmschaltung
(66-68), die mit dem einen, von dem Spannungsteller emn Spannungsslgnal
emfangenden Eingang (13) des Differentialverstarkers (39) verbunden ist und
an den einen Eingang (13) des Differentialverstarkers eine Spannung anlegt,
die verhindert, daB dieser Eingang gegenUber dem anderen der beiden
Einglnge so negativ ist, daB der Operationsverstirker ein Ausgangssignal
erzeugt. 2. Mit Wechselstrom gespeister Applikator fUr
HelBschmelz-Klebstoff nach Anspruch 1, dadurch gekenn- 26     zelchnet, daB
die Klemmschaltung (66-68) eine Diode (68) und einen Spannungsteiler (66,
67) besitzt, die ein Spannungssignal erzeugen, wenn die temperatursteuernde
Halbleiterechaltung elngeschaltet ist, und daB die Diode (68) zwischen dem
Spannungsteller (66, 67) der Klemmschaltung und dem elnen Eingang (13) des
Differentfalverstarkers (39) so geschaltet ist, daB sie die von der
Klemmschaltung angelegte Spannung an den Differentlalverstarker anlegt. 30!
: 3. Mit Wechselstrom gespelseter Applikator fUr Heilschmelz-Klebstoff nach
Anspruch 1, dadurch gekenn- zeichnet, daB der einstellbare Widerstand
(51-57) eine Mehrzahl von in Relhe geschalteten Teilwider- stinden (51-57)
und elnen Schalter (58) besitzt, der mindestens einen (51) der
TellwiderstInde Uberbrackt und im geschlossenen Zustand kurzschlielt, und
mindestens einen weiteren Schalter (59), 36:    der eine Kombination aus
dem einen Teilwiderstand (51) und mindestens elnem weiteren (52) der
Teilwiderstande OberbrOckt und im geschlossenen Zustand kurzschlleBt, so
daB wenn alle genannten Schalter often sind, alle Tsilwiderstinde (51-57)
der genannten Mehrzahl derselben einen Temperatur- Sollwert fUr die
Steuerschaltung bestimmen und durch das Schlieflen jedes der genannten
Schalter ein anderer Temperatur-Sollwert bestimmt wird. 40 4. Mit
Wechselstrom gespelster Applikator far HelBschmeiz-Klebstoff nach Anspruch
1, dadurch gekenn- zeichnet, daB der Temperatursensor (23) zwei in Reihe
geschaltete Thermistoren mit ahnlichen 



Ansprechcharakteristiken umfafit. 46  Revendlcatlons 1. Applicateur
d'adhdsif de soudage b chaud (hot-melt), aliment4 en courant alternatif,
comportant un 6lment chauffant (22) g~rd par un circuit (20) de regulation
de temperature & semi-conducteurs, quil comporte un commutateur
4lectronique (45) connect4 en sdrie avec l'l6ment chauffant (22), un 60
amplificateur differentiel (39) comportant deux entr6es (9, 13), dont l'une
(13) regoit un signal d'entr~e venant d'un diviseur de tension (33, 51-57),
qul comprend un 4lement de detection (23) sensible a la temperature,
destine a ddceler une temperature qui est ddtermin~e par l'alimentation de
ll'ment chauffant (22), et dans loquel lPamplificateur diff6rentlel (39)
foumit un signal de sortie lorsque l'entr~e connect~e au diviseur de
tension est positive ou est trop negative par rapport A I'autre entrde, et
le 65     signal de sortie venant de l'amplificateur differentiel est
appliqu4 pour le fonctionnement en vue du contr8le de la conduction du
commutateur dlectronique (45), caract*rise par: une resistance rdglable
(51-57) en tant que partie du diviseur de tension et foumissant une
selection de regulations de temperatures multiples, et un circuit de
blocage (66-68) connect6 a i'entrde susdite (13) de l'amplifica- 8    EP O
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teur diff4rentiel (39), qui regoit un signal de tension du divisour de
tension, ce circuit de blocage fournissant une tension a l'entree susdite
(13) de l'amplificateur diffdrentiel, qui empache cette entrde d'Atre trop
n6gative par rapport & Pautre des deux entrees pour amener I'amplificateur
op6rationnel a fournir un signal de sortie. 5 2. Applicateur d'adhislf de
soudage & chaud, aliment6 en courant alternatif, suivant la revendlcation
1, caract6ris6 en ce que le circuit de blocage susdit (66-88) domprend une
diode (68) et un diviseur de tension (66, 67), fournissant un signal de
tension lorsque le circuit de regulation de temperature & semi- conducteurs
est excite, cette diode (68) dtant connecthe entre le diviseur de tension
susdit (66, 67) 10     compris dans le circuit de blocage pr~cit6 et
l'entree susdite (13) de l'ampllficateur differentiel (39) pour appliquer
la tension foumie par le circuit de blocage susdit a l'amplificateur
diffirentiel. 3 Applicateur diadhisif de soudage a chaud, alimente en
courant alternatif, suivant la revendication 1, caract&rWs6 en ce quo la
r6sistance r6glable prdcit6e (51-57) comprend plusleurs resistances (51-57)
15     connect6es en serie plus un commutateur (58) connect6 aux bornes
d'au moins l'une (51) de ces resistances pour compliter un court-circuit
lorsqu'il est ferme, et au molns un autre commutatour (59) connect6 aux
bornes d'une combinaison de la resistance prIcitte (51) et d'au moins une
resistance supplementaire (52) parmi les r~sistances susdites pour
compliter un court-circuit lorsqu'll est fermn, de sorte que, lorsque tous
les commutateurs prdclt~s sont ouverts, toutes les resistances prdcltees
(51- K-o20      57) d~terminent un point de contr8le de temperature pour le
circuit de regulation, un point de contr8le de temperature diff~rent dtant
dkterminM lors de la fermeture de chacun des commutateurs prdcitds. 4
Applicateur d'adhesif de soudage A chaud, alimente en courant alternatif,
suivant la revendication 1, caract6rise en ce que l'4lMment sensible a la
temperature prkcit4 (23) comprend deux thermistors 25     connect~s en
sdrie, ayant des courbes de reponse similaires. 30 35 40 45 60 55 ..   .  .
. .~~~~~~~~~    


