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(54) Method for assembling an electrical device
(57)  The present invention relates to a method for
assembling an electrical device comprising the steps of:

- positioning a first electrical element on a support,

- positioning a second electrical element in electrical
contact with the first electrical element, and

- fixing the first and second electrical element on each
other, wherein

- the method comprises the step of:

- prior to the positioning of the second
electrical element on the first electrical
element dispensing a liquid between
the connecting services of the said el-
ements in order to thereby create a suc-
tion effect the services to provide said
fixing between the first and the second
electrical element.
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Description

[0001] The present invention relates to a method for
assembling an electrical device comprising the steps of:

- positioning a first electrical element on a support,

- positioning a second electrical element in electrical
contact with the first electrical element, and

- fixing the first and second electrical element on each
other sufficiently to permit further assembly of the
electrical device without movement of the first elec-
trical element with respect to the second electrical
element.

[0002] The method according to the introduction is
known in the prior art. The method is, for instance, used
for assembling a heater element of an electric heater,
each heater element comprising a contact sheetand one
or more PTC elements.

[0003] Inorderto assemble a heater element, accord-
ing to the prior art, the PTC elements are positioned on
the contact sheet and fixed to the contact sheet by means
of an adhesive, such as a glue. The use of such an ad-
hesive on the PTC elements brings the risk of leaking
glue and/or sealing material between the PTC element
surface and the contact sheet. This leakage may influ-
ence the electrical and thermal contacts of the PTC ele-
ments to the contact sheet. This is undesired.

[0004] In case an adhesive is used to fix the PTC ele-
ments on top of the electrical sheet, the adhesive must
resist to relatively high temperatures because the adhe-
sive is in direct contact with the PTC element, which can
reach temperatures up to 180°. The adhesive must also
resist to high mechanical stresses because of the thermal
expansion of the PTC element and the surrounding de-
vices which may lead to cracking in the adhesive material.
[0005] With regard to the above, it is an object of the
present invention to provide a method for assembling an
electrical device wherein the use of adhesive can be
avoided whilst fixing the first electrical element on top of
a second electrical element.

[0006] This object is achieved in that the method for
assembling an electrical device comprises the step of:

- prior to the positioning of the second electrical ele-
ment on the first electrical element dispensing a lig-
uid between the connecting surfaces of the said el-
ements in order to thereby create a suction effect
between said surfaces to provide said fixing between
the first and the second electrical element.

[0007] Because of the presence of a liquid, dispensed
in the form of a very thin layer, between the connecting
surfaces of the first and the second electrical element, a
suction effect due to surface tension will be created to fix
the two opposite electrical elements on each other suffi-
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ciently to hold the elements in place during further as-
sembly of the device. This means that the electrical ele-
ments can be maintained in position, one upon the other,
during further assembly of the device without the need
of additional elements such as plastic frames and/or ad-
hesive material.

[0008] Inapreferred embodiment of the presentinven-
tion the liquid is water.

[0009] To avoid any thermal effects and electrical re-
sistance effect, itis preferred to use de-ionised water that
is dispensed between the first and second electrical el-
ement. The advantage of using water, or de-ionised wa-
ter, is that it does not require any constraining handling
and the use of water is mostly inexpensive.

[0010] In case the electrical elements are not posi-
tioned in a correct way with respect to each other, the
electrical elements can be repositioned or exchanged
rapidly without any further complications.

[0011] According tothe presentinvention, itis possible
to place that the first and the second element in a climate
chamber in order to evaporate the water between the
connecting surfaces prior to using the electrical device.
[0012] Depending on the liquid used between the first
and second electrical element, it might be preferred to
first evaporate the liquid between the surfaces prior to
the use of the electrical device.

[0013] In case the liquid used is water or de-ionised
water, it is possible to immediately use the electrical de-
vice, whereby the water between the surfaces will evap-
orate and disappear creating a clean contact between
the first and second electrical element, without running
the risk of electrical and/or thermal resistance effect.
[0014] The present invention is specifically suited for
assembling a heater element of an electric heater, the
heater element comprising a contact sheet and at least
one PTC element.

[0015] The presentinvention also relates to an electri-
cal device assembled using the method of the invention.
[0016] The present invention will now be described
with respect to the pending Figures, wherein:

Figure 1 shows an electrical heater assembled, us-
ing the method according to the present invention;
Figure 2 shows, in cross-section, the electrical heat-
er according to Figure 1 according to the line A-A.

[0017] In Figure 1, an electric heater element 1 is
shown, having PTC elements 2 used to convert electrical
energy in heat. The heater element 1 comprises a contact
sheet 3 in order to transfer electrical energy to the PTC
elements. The current flows from the contact sheet 3
through the PTC elements 2 towards the upper part of a
tube 4. In order to avoid the electrical contact between
the contact sheet 3 and the bottom part of the tube 4A,
an insulator 5 is positioned in between the contact sheet
3 and the bottom part 4A of the tube 4.

[0018] The heater element 1 is shown in cross-section
in Figure 2.
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[0019] Figure 2 clearly shows the functioning of the
insulation layer 5 separating the contact sheet 3 and the
bottom part 4A of the tube 4.

[0020] In order to assemble the heater 1 according to
Figures 1 and 2, the contact sheet is positioned on a first
support. Thereafter a liquid is dispensed on the surface
of the contact sheet prior to receiving PTC elements 2
on the contact sheet 3. Alternatively, the liquid may be
dispersed on the connecting surface of the PTC ele-
ments.

[0021] The presence of the dispersed liquid will create
a suction effect due to surface tension of the liquid as
soon as the PTC element is placed on the contact sheet.
This suction effect will assure a fixation of the PTC ele-
ments 2 on top of the contact sheet 3. This fixation is
sufficient to permit the combination of contact sheet 3
and PTC elements 2 positioned on the sheet to be han-
dled, without risking an undesired movement of the PTC
elements 2 with respect to the contact sheet 3.

[0022] The combination of contact sheet 3 and PTC
elements 2 is thereafter positioned with the insulation
sheet 5 inside a tube 4. The presence of the tube 4 will
thereafter provide a contact force in order to hold the PTC
elements in place on the contact sheet 3. As soon as the
tube 4 is placed around the assembly of PTC elements
2,the contact sheet 3 and insulation layer 5, the presence
of the liquid is no longer required in order to provide the
fixing between the PTC elements 2 and the contact
sheets 3. That means that the liquid then is allowed to
evaporate, leaving a clean contact without the risk of an
electrical and/or thermal resistance effect on the contact
between the PTC elements and the contact sheet 3.
[0023] The liquid in between the PTC elements 2 and
the contact sheet 3 may evaporate during the first use of
the electrical heater 1. Alternatively, the liquid may be
evaporated in a conditioned environment, such as a cli-
mate chamber.

[0024] In the present text the wording "climate cham-
ber"isused. "Climate chamber" refers to any space, open
or enclosed, with a controlled temperature, suitable for
advancing the evaporation of the liquid between the con-
necting surfaces of the first and second electrical ele-
ment.

[0025] Itshould be understood thatthe method accord-
ing to the present invention is not limited to the assembly
of heater elements having PTC elements and contact
sheets 3. The method according to the invention can be
used for the assembly of any electrical device having first
and second electrical elements which need to be located
and held in place one upon the other during assembly.

Claims

1. A method for assembling an electrical device com-
prising the steps of:

- positioning a first electrical element on a sup-
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port,

- positioning a second electrical elementin elec-
trical contact with the first electrical element, and
- fixing the first and second electrical element
on each other, characterised in that,

- the method comprises the step of:

- prior to the positioning of the second electrical
element on the first electrical element dispens-
ing a liquid between the connecting surfaces of
the said elements in order to thereby create a
suction effect between said surfaces to provide
said fixing between the first and the second elec-
trical element.

A method according to claim 1, characterised in
that, the liquid is water.

A method according to claim 1 or 2, characterised
in that, the liquid is de-ionised water.

A method according to one of the preceding claims,
characterised in that, the first and the second ele-
ment are placed in a climate chamber in order to
evaporate the water between the connecting surfac-
es thereof prior to using the electrical device.

A method according to one of the preceding claims,
characterised in that, the first electrical element
has the form of a contact sheet, wherein the second
electrical element is a PTC-element.

An electrical device having afirst and a second elec-
trical element, wherein the electrical device is as-
sembled using the method of one of the preceding
claims.
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