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INSTRUCTIONS TO CANDIDATES

from your client including a description of an invention for
which he wishes you to obtain an European patent together
with references to the most pertinent prior art known to your
client.

You should accept the facts given in the paper and base your
answers upon such facts. Whether and to what extent these
facts are used is your responsibility.

You should not use any special knowledge you may have of the
subject-matter of the invention, but are to assume that the
prior art given is in fact exhaustive.

Your task is to draft an independent claim (or claims)
offering the applicant the broadest protection possible while
at the same time having a good chance of succeeding before
the EPO. In drafting your claim(s) you should bear in mind
the need for inventive step over the prior art indicated, the
requirements of the Convention as to the form of claims,
other requirements of the Convention and the recommendations
made in the Guidelines for Examination in the EPO. Dependent
claims should be kept to a reasonable number and so drafted
as to enable you to fall back upon them should the
independent claim(s) fail.

You are also expected to draft an introduction, i.e. that
part of the description which precedes the examples or the
explanation of the drawings. The introduction should begin
with an appropriate title and be sufficient to provide
support for all claims. In particular, you should consider
the advisability of mentioning advantages of the invention in

the introduction.
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You are expected to draft claims and an introduction for on
European patent application only. If you find that the
requirements of the Convention as to unity would in practice
cause you to make any of these claims the subject of a
separate patent application, you should indicate that
separately without further elaboration in this respect.

In addition to your elaborated solution, you may - but this
is not mandatory - give, on a separate sheet of paper, the
reasons for your choice of solution, for example, why you
selected a particular form of claim, a particular feature for
an independent claim, a particular piece of prior art as
starting point or why you rejected or preferred some piece of
prior art. Any such statement should however be brief.

It is assumed that you have studied the examination paper in
the language in which you have given your answer. If this is
not so, please indicate on the front page of your answer in
which language you have studied the examination paper. This
always applies to candidates who - after having filed such a
request when enrolling for the examination - give their
answer in a language other than German, English or French.
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Client’s

We have developed a new hot-melt glue gun. Such a glue gun
melts a solid adhesive which is supplied to it in the form of a
rod. The molten adhesive or glue is then dispensed by applying
pressure to the adhesive rod to advance the rod and force the
molten glue out of the gun. A known problem with these hot-melt
glue guns is that drooling occurs, i.e. the glue continues to
come out when the pressure applied to the adhesive rod is
released. To solve this problem we had already developed the
hot-melt glue gun described in Document I. To prevent drooling in
this device when the pressure on the solid rod of adhesive is
released, the adhesive rod is pushed back by means of a spring,
and the resulting reduced pressure in the melting chamber causes
the molten glue to be sucked back. This principle has proved
successful in overcoming the problem of drooling.

Our invention concerns an improvement to this device designed to
eliminate certain drawbacks that have emerged in its use.

In the known device only the forward portion of the spring is in
the region of the heating device and therefore, at the beginning
of the heating process, the rear portion of the spring is still
embedded in solid adhesive and only the forward portion can be
compressed. Consequently, at the start of the heating process
the spring exefts an inadequate return force on the adhesive
rod.

The object of the present improvement was therefore to create a

similar gun for meltable adhesives with a return motion device
that is fully effective from the outset.
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The melting chamber as now designed can move axially, i.e. in
direction of feed of the adhesive rod, and is slideably mounted
within a heating tube. The spring then acts on the melting
chamber and not directly on the adhesive rod.

The known hot-melt glue gun has resistance heating with a
thermostat to prevent a preset maximum temperature from being
exceeded. This resistance heating is located directly on the
melting chamber, where the adhesive must be sufficiently fluid.
This arrangement does not enable the required operating
temperature to be reached at the same time in all areas. This
results in undesirable delays before the glue gun can function
fully.

It has also been found that, when the rod is advanced too rapidly
into the heated melting chamber, the temperature drops so far
that a delay occurs before the adhesive once more comes up to its
operating temperature. This leads to uneven liquefaction of the
adhesive.

When developing a new glue gun we therefore also redesigned the
heating device to make the gun ready for use more quickly and to
avoid differences in the viscosity of the emerging adhesive.

For this purpose we now use a PTC heating resistor.

This is a resistor with a positive temperature coefficient, this
means that the resistance increases considerably with
temperature, for example, linearly or according to an exponential
law. Such a PTC heating resistor at constant supply voltage
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maintains a substantially constant operating temperature as a
drop in temperature produces a higher current flow through the
resistor and thus a higher heat production, and vice versa.
Sintered material has proved suitable for the PTC heating
resistors.

The PTC heating resistor extends a relatively large distance
parallel to the longitudinal axis of the heating tube.

The PTC heating resistor can take the form of one or more PTC
wires or one or more discrete PTC resistor elements. -

The PTC wires can be linear and located on or in the body to be
heated. Alternatively, the wires can be wound like a coil around
the body.

A further improvement to the heating device which allows
different operating temperatures to be obtained comprises several
strings of series-connected PTC resistor elements connected in
parallel in a heating cartridge with the individual parallel
strings selectively connectable. When the resistor strings are in
parallel, the total resistance of the heating cartridge is lower
than the resistance of a single string, therefore, at a constant
supply voltage, an increase occurs in the current supplied and
thus in the heating cartridge output, which is proportional to
the square of the current. In this way, different, self-
stabilising operating temperatures can be achieved at a constant
supply voltage, e.g. 220 volts, by selectively switching parallel
PTC resistor strings. This enables adhesives with different
melting points to be used in the same gun.
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The heating device, and in particular the heating cartridge,
also be manufactured and sold separately from the glue gun.

In the drawings:-
Figure 1 shows a side view of a hot-melt glue-gun;

Figures 2 and 3 show an axial section through the melting device,
in a first and second operating state respectively;

Figure 4 shows an axial section through a heating cartridge;

Figures 5 and 6 each show a cross-section along the line A-A of
Figure 4 with parallel resistor strings and a single resistor
string respectively.

Figure 1 is a diagrammatic view of a hot-melt glue gun. In it a
melting device 40 is held in place by two positioning rings 51
and 37 made of resilient heat-resistant material. The gun’s
plastic housing consists of two half-shells joined by screws (not

shown) .

The gun comprises a heating tube 10 (Figures 2 and 3), which is
of a very good heat-conducting material, which is associated with
a heating device which is described below. The heating tube has
a through bore having a cylindrical portion 12 which houses a
melting chamber 16 in an axially slideable manner. The melting
chamber 16 is heated by the surrounding heating tube 10 until the
thermoplastic adhesive inserted into the melting chamber 16
melts. The melting chamber has an inlet 17 through which the
thermoplastic rod of adhesive 50 (Figure 1) is pressed, and an
outlet 19 (Figures 2 and 3) from which the molten adhesive passes
via the bore 13 of an intermediate piece 14 into a nozzle
assembly 22 having an outlet end 20.
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By means of its external thread 28 the intermediate piece 14
screwed into an internal thread 27 provided at the melting
chamber outlet 19, with the interposition of a heat~resistant
metal seal 24. Thus the intermediate piece 14 is rigidly fixed to
the melting chamber 16 and slides with it in the heating tube 10.
The free end of the intermediate piece 14 is located in a
cylindrical central bore 23 in the nozzle assembly 22. This bore
23 in the nozzle assembly has a diameter only slightly larger
than the external diameter of the free end of the intermediate
piece 14. The intermediate piece can slide inside the bore 23 in
the nozzle assembly 22, there being provided an O-ring seal 25 of
the heat resistant material therebetween.

Between the nozzle assembly 22 and the melting chamber 16, which
is slideably mounted in the heating tube 10, is a coil spring 26
which forces the melting chamber 16 rearwardly away from the
nozzle assembly 22 in the direction opposite to the feeding
direction of the adhesive rod indicated by the arrow 31. A
shoulder 21 in the heating tube 10 limits the rearward movement
of the melting chamber 16. Thermal coupling between the melting
chamber 16 and the heating tube 10 is achieved by means of a
lubricant which is a good conductor of heat such as a
graphite/silver/oil emulsion. The inside of the melting chamber
16 has axial heating fins 11. The cross-section of these fins
increases in size towards the outlet 19, so that a larger area is
available adjacent the outlet for heat transmission to the

adhesive.

Figure 2 shows the melting device before the spring 26 is
compressed by the insertion of a rod of adhesive, i.e. with the
melting chamber in its rearward position of rest. If a rod is
pressed into the melting chamber 16 through the inlet 17, the
spring 26 is compressed and the melting chamber takes up the
forward position shown in Figure 3. As long as the rod continues
to exert pressure on the melting chamber, the latter remains in

this position.
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diameter of this internal thread 47 is at least the same as or
greater than the outer diameter of the melting chamber 16 and of
the intermediate piece 14 attached thereto. If the nozzle
assembly is unscrewed, the intermediate piece 14 along with the
melting chamber 16 attached to it can be removed from the heating

tube. This is a great advantage if a new adhesive is to be used
which cannot be mixed with or has a considerably different
melting point from the first one. In such cases the change of
material can be effected quickly, cleanly and smoothly using a
second melting chamber and intermediate piece.

The heating tube 10 has evenly distributed around its
circumference three housings 39 for heating cartridges 45. Each
of these housings has a bore running parallel to the axis of the
heating tube. The heating cartridges, which are described in
detail below, are inserted in the housings 39 in such a manner
that a good heat transmission is provided between the cartridge
and the heating tube.

Figure 4 shows a heating cartridge with at least one series-
connected resistor string consisting of resistor elements R1l, R2
and R3. The heating cartridge 45 has an electrically-insulating,
heat-resistant, and preferably resilient sleeve 70. Inside the
sleeve the elongated PTC resistor elements Rl, R2 and R3 are
received between respective pairs of thermally-conductive contact
bodies 61, 71, 62, 72, 63 and 73. Leaf springs 81, 82 and 83 are
provided between the resistor elements and contact bodies so as
to provide a force fit of the whole arrangement in the sleeve.
This heating device can therefore be assembled extremely easily.
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The leaf springs produce not only a tight force fit inside th
sleeve 70 but also constant contact pressure between the PTC

resistor elements and the contact bodies even in the event of
wide fluctuations in temperature, the leaf springs automatically
compensating for dimensional changes in the individual elements

and thus ensuring constant thermal resistance.

Even ageing of the material of the heating cartridge’s individual
elements has no detrimental effect on the thermal contact of the
PTC resistor elements with the rest of the cartridge. If for
example, the sleeve material becomes harder and less resilient,
with the possible result that its interior becomes slightly
enlarged, this is compensated by the leaf spring which is able to
curve slightly. The sleeve advantageously consists of a mixture
of silicon with one or more metal oxides.

Although the heating cartridge could in theory be designed in a
number of different ways, it has proved particularly advantageous
to give the sleeve interior a circular cross-section and to make
the contact bodies more or less semi-circular in cross-section.
The circular cross-section ensures that the arrangement
consisting of the PTC resistor elements, the contact bodies and
the leaf springs are compressed evenly from all sides and hence
at the same time ensures uniformly distributed transmission of
heat to the the housing 39 and the heating tube 10.

Various designs are also possible for the PTC resistor elements.
They may, for example, be of square, oblong or semicircular
cross-section, entailing appropriate variations in the design of
the contact bodies and the leaf springs. In the embodiments
considered here the PTC resistor elements are of oblong cross-
section.
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The heating cartridge has one or more strings of series-conn
PTC resistor elements. Between each pair of adjacent resistor
elements is a thermally and electrically insulating disc 66 whose
external diameter corresponds approximately to the internal
diameter of the sleeve 70 and which has a central bore 65 for
electrical connection between the resistor elements.

Figure 5 depicts a cross-section through the heating cartridge 45
corresponding to the line A-A of Figure 4, with three resistor
strings which can be connected in parallel. This enables
different operating temperatures to be set with one and the same
heating cartridge using an appropriate switching means. The
contact bodies 61 and 71 have a more or less semicircular cross-
section and, together with the respective PTC resistor elements
Rla, Rlb and Rlc, of the three resistor strings, form a virtually
circular cross-section. '

For each of the three resistor strings a recess 76a, 76b and 76c
is provided in the sleeve 70 for the respective return conductor
75. Between the contact body 61 and the corresponding oblong PTC
resistor elements are inserted leaf springs 8la, 81b and 8lc. The
three resistor elements Rla, Rlb, and Rlc are made of different
PTC materials with a different temperature-dependence. These
resistor elements are electrically insulated from each other by
insulating leaves 69. The resistor elements are thus identical
within a single string, but differ from string to string.

Figure 6 is a cross-section through an alternative embodiment
where instead of a number of resistor strings being operated in
parallel connection the heating cartridge contains only a single
resistor string R1’, which allows only a single operating
temperature at a constant supply voltage.
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it is in contact with the heating fins 11 and its forward porti
begins to melt. To dispense the molten adhesive pressure is
applied to the rear end of the adhesive rod by the user’s thumb,
whereby the solid part of the advancing rod expels the molten
adhesive from the nozzle assembly 22 in the manner of a piston.
When the pressure on the rod is released, the return force of the
spring 26 pushes the melting chamber 16 back into its position of
rest where it contacts the shoulder 21. This rearward movement
of the melting chamber causes the molten adhesive to be sucked
back from the region of the nozzle assembly thereby preventing
drooling.

When the adhesive rod is advanced, a relatively cool portion of
the rod enters the rear part of the melting chamber 16 and causes
a temperature drop therein. This temperature drop is transmitted
firstly to that section of the heating cartridge 45 in which the
resistor element R3 is located. This considerably reduces the
resistor element’s resistance value and at constant supply
voltage there is a consequent increase in the current taken by
the resistor string. This increase in current causes an increase
in the heat production of the resistor string. As a consequence
the heat production is adapted to the speed of advancement of the
adhesive rod and thereby the amount of adhesive dispensed.
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Text of Document I (State of the Art)

The device shown in the drawing is used in a hot-melt glue g
With such guns it is vital to avoid the drooling of molten
material from the nozzle orifice when application of the adhesive
is terminated.

The device shown in the Figure has a body 10 made of material
which is a very good conductor of heat and having a melting
chamber 12 with a conical interior surface 14 and a hollow
cylindrical part 16. In the hollow cylindrical part 16 of the
melting chamber 12 is a coil spring 26 which is fixed at its
front end to a shoulder of the melting chamber. The rear end of
the spring acts on the front end of a rod of adhesive 11 inserted
in the device.

In a housing 34 of the device there is provided a thermostat-
controlled electric heating device 36 for heating the melting
chamber 12. Attached to the inlet 18 of the body 10 is a
resilient silicone rubber tube 28 which forms an extension of the
hollow cylindrical part 16 of the body, the tube having an inlet
30. The silicone rubber tube 28 has on its inside, adjacent to
the inlet 30, a resilient lip 32 of circular cross-section. When
a rod of adhesive 11 is inserted through the inlet 30 into the
silicone rubber tube, it is gripped and held by the 1lip 32.

When the device described is used in a hot-melt glue gun, a rod
of adhesive 11 is pushed under pressure through the inlet 30
against the coil spring 26 into the melting chamber 12 where the

rod is melted.

The liquid adhesive emerges from the nozzle assembly orifice 22
via a one-way ball valve 24. When application of the adhesive is

terminated by releasing the pressure exerted on the rod, the coil
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rod back. This removes the pressure on the molten adhesive in th
melting chamber 12. As a result of the reduced pressure thereby
produced, some liquid adhesive is sucked in a rearwards direction
from the melting chamber, and consequently drooling from the
nozzle assembly orifice 22 is prevented when application of the
adhesive is terminated.
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