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(57)  The invention relates to a foil heater made from
etched circuit (7) on a PEL-film (5).
According to the invention the foil heater is bonded

Radiator panel for domestic and industrial applications based on heater with single sided

with PP-based hot melt film (5) towards a continuous
fibre reinforced thermoplastic (4) material based on PP
and glass with a 0/90 configuration. The heater has a
curved shape with a radius in the range of 0,3-2 m.
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Description

[0001] Film heaters have been used as panel heaters
for some time. The basic problem with film heaters is that
when the size increases so are the capacitive leakage
currents. This is mainly restricting the size of foil heaters
attached on an electrically conductive material such as
Steel or Aluminium. On radiator panels this has been
solved by using a foam adhesive as in FR2875369 or by
creating an air gap between the heater and conductive
material in different ways. The above solutions all have
the drawback that makes them difficult to use in mass
production.

[0002] The innovation in this case will eliminated the
need of foam adhesive when applying the film heaters
towards the front panel and make the assembly of the
heater simple and fool proof.

[0003] The innovation is based on foil heater made
from etched circuit (7) such as Aluminium, Cu, Brass,
Stainless steel or NiCr on a PET Film (6) carrier. The foil
heater is bonded with PP-based hot melt film (5) towards
a continuous fibre reinforced thermoplastic, FRTP (4)
material based on PP and glass fibre with a 0/90 config-
uration. Two additional layers are needed when used in
Class Il products without protective grounding; with PP-
based hot melt film (3) and PET film (2). The single sided
lamination on a 0/90 laminated will give the heater curved
shape with an inherent radius of 0,3-2 m. The curvature
is used to provide a stress towards the metal front plate
(1) when the heater is assembled in the front panel. In
this way there is no need for any adhesive to keep the
heater in place.

[0004] Topreventthe heater from snappingback, steel
oraluminium springs (8) are used. The springs have PET-
layer (9) bonded with foam adhesive (10) to provide elec-
trical insulation (Class II- heaters mainly) and abrasion
resistance towards the circuit material.

[0005] The concepthas proven leakage currents of 0,4
mA/m2with 0,7 mm FRTP and will then be able to be
used for radiant panels for class Il up to 0,6 m2 and class
[ up to 1,8m?2

Claims

1. A foil heater made from etched circuit (7) on a PET
film (6), characterized in that the foil heateris bond-
ed with PP-based hot melt film (5) towards a contin-
uous fibre reinforced thermoplastic (4) material
based on PP and glass fibre with a 0/90 configura-
tion, and that the heater has a curved shape with a
radius in the range of 0,3-2 m.

2. Afoil heater according to claim 1, characterized in
that the heaterincludes two additional layers, name-
ly a PP-based hot melt film (3) and a PET film (2).

3. Afoil heateraccording to claim 1 or 2, characterized
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in that the etched circuit is of a material selected
from the group consisting of Aluminium, Cu, Brass,
Stainless steel and NiCr.

A heater device including a radiator panel with a met-
al front plate (1), characterized in that the heater
device includes a foil heater according to any of
claims 1-3, whereby the curved shape of the foil heat-
er is stressed towards the metal front plate (1).

A heater device according to claim 4, characterized
in that it includes steel or aluminium springs, which
springs (8) have PET-layer (9) bonded with foam ad-
hesive.



EP 2 346 303 A1

s
R
i
w8 o~
WumJ ay%i ] L
N
Py -
b
e i

L&
oo
&
Franim
wh§
TN
R
iy /_




EP 2 346 303 A1

)

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 10 15 0774

Citation of document with indication, where appropriate,

[JP]) 26 February 1986 (1986-02-26)
* figure 1; examples I, II *

Category of relevant passages Eetl(laavi;m ibﬁf%ﬂ%gnoxp%s "
A,D |EP 1 638 370 Al (THERMOR IND [FR]) 1-5 INV.
22 March 2006 (2006-03-22) HO5B3/26
* paragraph [0009] - paragraph [0014];
figures 1,2 *
A GB 1 481 014 A (HOECHST AG) 1-5
27 July 1977 (1977-07-27)
* page 3, line 18 - Tine 40 *
A US 3 919 441 A (HORIKI SEINOSUKE) 1-5
11 November 1975 (1975-11-11)
* column 5, line 10 - line 40; figure 1 *
A EP 1 009 196 Al (IDEMITSU KOSAN CO [JP]) [1-5
14 June 2000 (2000-06-14)
* paragraph [0030] - paragraph [0041];
figures 1,2 *
A EP 0 172 302 Al (TOKYO COSMOS ELECTRIC 1-5

TECHNICAL FIELDS
SEARCHED (IPC)

1 The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
3 Munich 15 June 2010 Gea Haupt, Martin
j=]
o
& CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
3 E : earlier patent document, but published on, or
b X : particularly relevant if taken alone after the filing date
3 Y : particularly relevant if combined with another D : document cited in the application
‘5‘ document of the same category L : document cited for other reasons
T A technological backgroUund et ettt sr e e e
8 O : non-written disclosure & : member of the same patent family, corresponding
Ie) P : intermediate document document
o
w




EPO FORM P0459

EP 2 346 303 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 10 15 0774

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

15-06-2010
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 1638370 Al 22-03-2006 AT 368365 T 15-08-2007
ES 2292086 T3 01-03-2008
FR 2875369 Al 17-03-2006
PT 1638370 E 09-10-2007
GB 1481014 A 27-07-1977 AT 341628 B 27-02-1978
BE 815693 Al 29-11-1974
CA 1030410 Al 02-05-1978
CH 569347 A5 14-11-1975
DE 2327918 Al 02-01-1975
DK 295174 A 17-02-1975
FI 164874 A 02-12-1974
FR 2232044 Al 27-12-1974
IE 39298 Bl 13-09-1978
IT 1013325 B 30-03-1977
JP 50021298 A 06-03-1975
LU 70201 Al 13-04-1976
NL 7406920 A 03-12-1974
NO 137108 B 19-09-1977
SE 405051 B 13-11-1978
SE 7406964 A 02-12-1974
US 3919441 A 11-11-1975 AU 6342573 A 12-06-1975
CA 1014429 Al 26-07-1977
CS 186780 B2 29-12-1978
DD 109281 A5 20-10-1974
DE 2363650 Al 27-06-1974
FR 2211832 Al 19-07-1974
GB 1463317 A 02-02-1977
EP 1009196 Al 14-06-2000 AU 1398297 A 03-08-1998
CA 2256616 Al 16-07-1998
WO 9831196 Al 16-07-1998
EP 0172302 Al 26-02-1986 CA 1237760 Al 07-06-1988
DE 3568683 D1 13-04-1989
JP 5017835 Y2 12-05-1993
JP 60145594 U 27-09-1985
us 4628187 A 09-12-1986

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



EP 2 346 303 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

FR 2875369 [0001]



	bibliography
	description
	claims
	drawings
	search report

