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Description

[0001] The present invention relates to a heating de-
vice, in particular for a vehicle air conditioning system.
[0002] Known heating devices with a housing having
a first frame part and a second frame part, in which at
least two, preferably even a plurality of, elongated heat-
ing elements are arranged, are to be found in almost
every modern air conditioning system and are therefore
generally known. Here, each heating element is held in
a shared upper seal by a respective upper longitudinal
end, whereas it is held by a respective lower longitudinal
end in an associated lower seal. Both the upper and the
lower seal are arranged or respectively clamped here at
two opposite sides between the two frame parts, wherein
to assist the installation and also the gas tightness be-
tween the seals and the frame parts, a lubricating/sealing
material is arranged. In order to be able to electrically
contact the electric heating elements with a voltage sup-
ply, the upper seal has a number of through-openings,
corresponding to the number of heating elements,
through which respectively an electrical connection of an
associated heating element is directed and in which the
heating elements are respectively received in a sealed
manner. The first and the second frame part have here
a permeable, in particular gas-permeable grid structure
between the two seals, and delimit in this region a heating
chamber. This heating chamber is sealed in a fluid-tight
and gas-tight manner via the upper seal with respect to
a connection chamber, in which the electrical connec-
tions of the heating elements are arranged.
[0003] A generic heating device is known from EP 2
395 295 A1. Another heating device is known from EP 2
293 648 a1.
[0004] A disadvantage in the heating devices known
from the prior art, however, is the comparatively laborious
installation thereof and the sealing of the connection
chamber, because in particular the upper seal is highly
fissured and therefore requires a laborious application of
lubricating/sealing material. The lubricating/sealing ma-
terial is, however, also absolutely necessary for facilitat-
ing the installation, because a comparatively great fric-
tional resistance exists between the frame parts and the
seals, so that an installation without using such a lubri-
cating/sealing material would not be possible. The lubri-
cating/sealing material therefore fulfils two functions.
[0005] The present invention is concerned with the
problem of indicating for a heating device of the generic
type an improved or at least an alternative embodiment,
which in particular increases the tightness and facilitates
the installation.
[0006] This problem is solved according to the inven-
tion by the subject matter of the independent claim 1.
Advantageous embodiments are the subject matter of
the dependent claims.
[0007] The present invention is based on the general
idea of constructing so as to be distinctly less fissured a
seal for sealing a heating chamber with respect to an

electrical connection chamber and for holding individual
electric heating elements, whereby the tightness is in-
creased and the application of a lubricating/sealing ma-
terial is facilitated. The heating device according to the
invention, which can be used in particular for a vehicle
air conditioning system of a motor vehicle, has here in a
known manner a first frame part and a second frame part,
which together form a housing, wherein in this housing
at least two elongated electric heating elements are ar-
ranged. The at least two heating elements are held here
respectively by an upper longitudinal end in an upper
seal and by a lower longitudinal end in an opposite lower
seal. The two seals, in turn, are arranged or respectively
clamped at two opposite sides between the two frame
parts. In order to both increase the sealing effect of the
seals and also to facilitate the installation of the heating
device, the lubricating/sealing material, for example
grease, is arranged between the seals and the frame
parts. Furthermore, the upper seal has a number of
through-openings corresponding to the number of heat-
ing elements, through which respectively electrical con-
nections of a respectively heating element are directed
and in which the heating elements are respectively re-
ceived in a sealed manner. The lower seal seals the heat-
ing chamber in a liquid-tight and gas-tight manner to bot-
tom. In addition, both the first and the second frame part
have a permeable grid structure and thereby delimit an
in particular gas-permeable heating chamber between
the two seals. This heating chamber is sealed by the
upper seal in a fluid-tight and gas-tight manner against
the previously mentioned connection chamber, wherein
in this connection chamber the electrical connections of
the heating elements are arranged. According to the in-
vention, the upper seal now lies in the region of the
through-openings with a continuous, rectangular surface
tightly against the first frame part and with a likewise con-
tinuous, rectangular surface tightly against the second
frame part. These two continuous, rectangular surfaces
were highly segmented and fissured in conventional
heating devices known from the prior art, whereby a plu-
rality of differently aligned surfaces was present, which
had to be acted on laboriously and in particular also by
means of a large amount of lubricating/sealing material.
According to the invention on the upper seal two project-
ing sealing pins are arranged, which in an installed heat-
ing device are clamped between the two frame parts and
are arranged parallel to the elongated heating elements.
Through the highly fissured surfaces, a high risk with re-
spect to a gas leakage also existed. Through the rectan-
gular surfaces, continuous from one side to the other,
according to the invention therefore not only can the ac-
tion upon these surfaces with the necessary lubricat-
ing/sealing material be executed considerably more sim-
ply, but additionally also an increased tightness can be
achieved, because the continuous, rectangular surfaces
constitute a distinctly lower risk of a gas leakage. With
the upper seal constructed according to the invention,
owing to the reduced effort for applying the lubricat-
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ing/sealing material in addition also the installation can
be distinctly facilitated.
[0008] Expediently, the lower seal has at least two re-
ceiving openings to receive the respective lower longitu-
dinal ends of the at least two heating elements, wherein
the lower seal in the region of the receiving openings lies
with two rectangular surfaces tightly against the first
frame part and with two opposite rectangular surfaces
lies tightly against the second frame part. Compared with
lower seals known from the prior art therefore, in a similar
manner to with the upper seal, here also a hitherto highly
fissured surface can now be smoothed, whereby on the
one hand the sealing effect can be improved and on the
other hand the lubricating effort can be reduced.
[0009] In an advantageous further development of the
solution according to the invention, the heating elements
are constructed as PTC heating elements. PTC heating
elements are so-called posistors, which can conduct the
current better at low temperatures than at high temper-
atures. Their electrical resistance therefore increases
with increasing temperature. By means of such PTC
heating elements (Positive Temperature Coefficient), a
comparatively simple but nevertheless exact regulating
of a temperature can be achieved, wherein such PTC
heating elements are, moreover, able to be produced
comparatively economically and in almost any desired
geometric shape.
[0010] In an advantageous further development of the
solution according to the invention, the two frame parts
are made from plastic, in particular from PA6.6. Polya-
mide 6.6 is a partially crystalline polyamide with, howev-
er, better mechanical characteristics than PA6. PA6.6 is
distinguished in particular also by a heat distortion resist-
ance and a low water absorption, whereby it is predes-
tined for use in the region of a heating device of a vehicle
air conditioning system.
[0011] In a further advantageous embodiment of the
solution according to the invention, the two frame parts
are constructed as plastic injection moulded parts. The
production of such plastic injection moulded parts makes
it possible to produce these not only at the highest quality,
but in addition also economically and, at the same time,
with low unit costs.
[0012] Expediently, the two seals are made from sili-
cone rubber. Silicone rubbers are materials able to be
transferred into the rubber elastic state, which contain
poly(organo)siloxanes which have accessible groups for
crosslinking reactions. Of course, such silicone rubbers
can also contain strengthening substances or respec-
tively fillers, the type and quantity of which distinctly in-
fluence the mechanical and chemical behaviour of the
silicone elastomers resulting through the crosslinking.
The production of the seals from such a silicone rubber
is possible in a comparatively cost-effective manner.
[0013] Further important features and advantages of
the invention will emerge from the subclaims, from the
drawings and from the associated figure description with
the aid of the drawings.

[0014] It shall be understood that the features men-
tioned above and to be further explained below are able
to be used not only in the respectively indicated combi-
nation, but also in other combinations or in isolation, with-
out departing from the scope of the present invention.
[0015] Preferred example embodiments of the inven-
tion are illustrated in the drawings and are explained in
further detail in the following description, wherein the
same reference numbers refer to identical or similar or
functionally identical components.
[0016] There are shown, respectively diagrammatical-
ly,

Fig. 1 a view onto an opened heating device accord-
ing to the invention,

Fig. 2 a view onto an upper seal in the heating device,

Fig. 3 an illustration of a first frame part of the heating
device,

Fig. 4 an illustration of the second frame part of the
heating device,

Fig. 5 a perspective view of a lower seal of the heating
device according to the invention.

[0017] According to Fig. 1, a heating device 1 accord-
ing to the invention, which can be used for example in a
vehicle air conditioning system 18 of a motor vehicle, has
a first frame part 2 (cf. also Fig. 3) which, with a second
frame part 3 not shown in Fig. 1 (cf. Fig. 4), forms a hous-
ing 4. In this housing 4 at least two elongated heating
elements 5, here even eight heating elements 5, are ar-
ranged, which can be embodied in particular as PTC
heating elements. The heating elements 5 are held here
by an upper longitudinal end in an upper seal 6 (cf. also
Fig. 2) and by a lower longitudinal end in a lower seal 7
(cf. Fig. 5). The two seals 6 and 7 are arranged here at
two opposite sides between the two frame parts 2, 3,
wherein to facilitate the assembly of the heating device
1 and to increase the sealing effect between the seals 6,
7 and the two frame parts 2, 3 a lubricating/sealing ma-
terial 8 is arranged.
[0018] Looking more closely at Fig. 2, it can be seen
that the upper seal 6 has a number of through-openings
9 corresponding to the number of heating elements 5,
through which respectively an electrical connection 10
of a respective heating element 5 is directed and in which
the heating elements 5 are respectively received in a
sealed manner. The first and the second frame part 2, 3
have a permeable grid structure here between the two
seals 6, 7, as can also be clearly seen in particular in
Figs. 3 and 4, and delimit a permeable heating chamber
11. Between the individual heating elements 5, of course
ribs or other heat transmission elements can be arranged
here for enlarging the surface and hence for improved
heat transfer. The upper seal 6 seals the heating chamber
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11 here in a fluid-tight/gas-tight manner against the con-
nection chamber 12 (cf. Fig. 1) in which the electrical
connections 10 of the heating elements 5 are arranged.
Via the connection chamber 12 a connection takes place
to a control device, for example. By connecting the control
device not only the electric connection is made, but at
the same time also the through holes 9 are sealed in the
upper seal 6. According to the invention, the upper seal
6 now lies in the region of the through-openings 9 with a
continuous, rectangular surface 13 tightly against the first
frame part 2 and with an opposite continuous, rectangular
surface 13 tightly against the second frame part 3.
[0019] Compared with heating devices known hitherto,
which have a highly fissured surface in the region of the
surface 13, with the upper seal 6 configured according
to the invention with a continuous rectangular surface
13, not only can the effort of lubricating or respectively
greasing be considerably reduced, but in addition also
the risk of a gas leakage can be considerably lessened.
[0020] On observing the lower seal 7, it can be seen
that the latter has at least two receiving openings 14 to
receive the respective lower longitudinal ends of the at
least two heating elements 5 (cf. Fig. 5), wherein here of
course the number of receiving openings 14 corresponds
to the number of heating elements 5. The lower seal 7
lies here in the region of the receiving openings 14 with
two rectangular surfaces 15 tightly against the first frame
part 2 and with two opposite rectangular surfaces 15 tight-
ly against the second frame part 3. The lower seal 7 is
also distinctly less highly fissured in the region of the
surfaces 15 than seals used hitherto in this region, where-
by also in this region the lubricating effort can be consid-
erably reduced and hence the installation can be distinct-
ly simplified, and in addition the risk of a gas leakage can
be minimized.
[0021] Observing again the upper seal 6 of Figs. 1 and
2, it can be seen that two projecting sealing pins 16 are
arranged thereon, which in an installed heating device 1
are clamped between the two frame parts 2, 3 and are
arranged parallel to the elongated heating elements 5.
The sealing pins 16 have respectively a cross-like cross-
section.
[0022] The two frame parts 2, 3 are preferably con-
structed as a plastic injection moulded part and, for ex-
ample, from a polyamide 6.6. The two seals 6, 7, on the
other hand, are preferably constructed from silicone rub-
ber.
[0023] Observing Fig. 4, it can be seen that the second
frame part 3 in the region of the upper seal 6 and the
lower seal 7 has respectively at least two sleeve-shaped
spacer elements 17, which project transversely to the
plane of the second frame part 3 and are connected with
one another via the two frame parts 2, 3.
[0024] Generally, with the new seals 6, 7 constructed
according to the invention, an effort for applying the lu-
bricating/sealing material 8 can be distinctly reduced and
hence the installation can be distinctly simplified, wherein
owing to the now distinctly enlarged and less highly fis-

sured surfaces 13, 15 in addition also the risk of an un-
desired gas leakage can be reduced. Such a gas leakage
is to be absolutely avoided in particular in the region of
the upper seal 6, because no moisture is to penetrate
into the electrical connection chamber 12, in order to pre-
vent a corrosion of the electrical connections 10.

Claims

1. A heating device (1), in particular for a vehicle air
conditioning system (18),

- with a housing (4), in which at least two elon-
gated electric heating elements (5) are ar-
ranged,
- wherein the at least two heating elements (5)
are held by an upper longitudinal end in an upper
seal (6) and by a lower longitudinal end in a lower
seal (7),
- wherein the upper seal (6) has a number of
through-openings (9) corresponding to the
number of heating elements (5), through which
respectively an electrical connection (10) of a
respective heating element (5) is directed and
in which the heating elements (5) are respec-
tively received in a sealed manner, character-
ized in that
- the housing (4) having a first frame part (2) and
a second frame part (3),
- the two seals (6, 7) are arranged at two oppo-
site sides between the two frame parts (2, 3),
- wherein between the seals (6, 7) and the frame
parts (2, 3) a lubricating and/or sealing material
(8) is arranged,
- the first and the second frame part (2, 3) have
a permeable grid structure between the two
seals (6, 7) and delimit a permeable heating
chamber (11),
- the upper seal (6) seals the heating chamber
(11) in a fluid-tight and gas-tight manner against
a connection chamber (12), in which the electri-
cal connections (10) of the heating elements (5)
are arranged,
- the upper seal (6) in the region of the through-
openings (9) lies with a continuous, rectangular
surface (13) tightly against the first frame part
(2) and with another continuous, rectangular
surface (13) tightly against the second frame
part (3),
- on the upper seal (6) two projecting sealing
pins (16) are arranged, which in an installed
heating device (1) are clamped between the two
frame parts (2, 3) and are arranged parallel to
the elongated heating elements (5).

2. The heating device according to claim 1,
characterized in that
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the lower seal (7) has a number of receiving openings
(14) to receive the respective lower longitudinal ends
of the heating elements (5) corresponding to the
number of heating elements (5).

3. The heating device according to claim 2,
characterized in that
the lower seal (7) in the region of the receiving open-
ings (14) lies with two rectangular surfaces (15) tight-
ly against the first frame part (2) and with the two
rectangular surfaces (15) tightly against the second
frame part (3).

4. The heating device according to one of claims 1 to 3,
characterized in that
the heating elements (5) are constructed as PTC
heating elements.

5. The heating device according to one of the claims 1
to 4,
characterized in that
the sealing pins (16) have respectively a cross-like
cross-section.

6. The heating device according to one of claims 1 to 5,
characterized in that
the two frame parts (2, 3) are constructed from plas-
tic, in particular from polyamid 6.6.

7. The heating device according to one of claims 1 to 6,
characterized in that
the two frame parts (2, 3) are constructed as plastic
injection moulded parts.

8. The heating device according to one of claims 1 to 7,
characterized in that
the two seals (6, 7) are constructed from silicone
rubber.

9. The heating device according to one of claims 1 to 8,
characterized in that
the second frame part (3) in the region of the upper
seal (6) and of the lower seal (7) has respectively at
least two sleeve-shaped spacer elements (17),
which project transversely to the plane of the second
frame part (3) and via which the two frame parts (2,
3)are connected.

10. An air conditioning system (18) of a motor vehicle
with a heating device (1) according to one of claims
1 to 9.

Patentansprüche

1. Heizeinrichtung (1), insbesondere für ein Fahrzeug-
klimaanlagensystem (18),

- mit einem Gehäuse (4), in welchem zumindest
zwei längliche elektrische Heizelemente (5) an-
geordnet sind,
- wobei die zumindest zwei Heizelemente (5)
mittels eines oberen Längsendes in einer obe-
ren Dichtung (6) und mittels eines unteren
Längsendes in einer unteren Dichtung (7) ge-
halten werden,
- wobei die obere Dichtung (6) eine Anzahl von
Durchgangsöffnungen (9) aufweist, welche der
Anzahl von Heizelementen (5) entspricht, durch
welche jeweils eine elektrische Verbindung (10)
eines jeweiligen Heizelements (5) gerichtet ist
und in welche die Heizelemente (5) jeweils in
einer abgedichteten Weise aufgenommen wer-
den,
dadurch gekennzeichnet, dass
- das Gehäuse (4) einen ersten Rahmenteil (2)
und einen zweiten Rahmenteil (3) aufweist,
- wobei zwei Dichtungen (6, 7) an zwei gegen-
überliegenden Seiten zwischen den zwei Rah-
menteilen (2, 3) angeordnet sind,
- wobei zwischen den Dichtungen (6, 7) und den
Rahmenteilen (2, 3) ein schmierendes und/oder
abdichtendes Material (8) angeordnet ist,
- der erste und der zweite Rahmenteil (2, 3) eine
durchlässige Gitterstruktur zwischen den zwei
Dichtungen (6, 7) aufweisen und eine durchläs-
sige Wärmekammer (11) abtrennen,
- die obere Dichtung (6) die Wärmekammer (11)
in einer fluiddichten und gasdichten Weise ge-
gen eine Verbindungskammer (12) abdichtet, in
welcher die elektrischen Verbindungen (10) der
Heizelemente (5) angeordnet sind,
- die obere Dichtung (6) in der Region der Durch-
gangsöffnungen (9) mit einer kontinuierlichen,
rechteckigen Fläche (13) dicht gegen den ersten
Rahmenteil (2) und mit einer weiteren kontinu-
ierlichen, rechteckigen Fläche (13) dicht gegen
den zweiten Rahmenteil (3) liegt,
- auf der oberen Dichtung (6) zwei abstehende
Dichtungspins (16) angeordnet sind, welche in
einer installierten Heizeinrichtung (1) zwischen
den zwei Rahmenteilen (2, 3) eingeklemmt und
parallel zu den länglichen Heizelementen (5) an-
geordnet sind.

2. Heizeinrichtung nach Anspruch 1,
dadurch gekennzeichnet, dass
die untere Dichtung (7) eine Anzahl von Aufnahme-
öffnungen (14) zur Aufnahme der jeweiligen unteren
Längsenden der Heizelemente (5) entsprechend der
Anzahl der Anzahl von Heizelementen (5) aufweist.

3. Heizeinrichtung nach Anspruch 2,
dadurch gekennzeichnet, dass
die untere Dichtung (7) in der Region der Aufnah-
meöffnungen (14) mit zwei rechteckigen Flächen
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(15) dicht gegen den ersten Rahmenteil (2) und mit
den zwei rechteckigen Flächen (15) dicht gegen den
zweiten Rahmenteil (3) liegt.

4. Heizeinrichtung nach einem der Ansprüche 1 bis 3,
dadurch gekennzeichnet, dass
die Heizelemente (5) als PTC-Heizelemente kon-
struiert sind.

5. Heizeinrichtung nach einem der Ansprüche 1 bis 4,
dadurch gekennzeichnet, dass
die Dichtungspins (16) jeweils einen kreuzförmigen
Querschnitt aufweisen.

6. Heizeinrichtung nach einem der Ansprüche 1 bis 5,
dadurch gekennzeichnet, dass
die zwei Rahmenteile (2, 3) aus Kunststoff, insbe-
sondere aus Polyamid 6.6 konstruiert sind.

7. Heizeinrichtung nach einem der Ansprüche 1 bis 6,
dadurch gekennzeichnet, dass
die zwei Rahmenteile (2, 3) als Kunststoff-Spritz-
gussformteile konstruiert sind.

8. Heizeinrichtung nach einem der Ansprüche 1 bis 7,
dadurch gekennzeichnet, dass
die zwei Dichtungen (6, 7) aus Silikonkautschuk kon-
struiert sind.

9. Heizeinrichtung nach einem der Ansprüche 1 bis 8,
dadurch gekennzeichnet, dass
der zweite Rahmenteil (3) in der Region der oberen
Dichtung (6) und der unteren Dichtung (7) jeweils
zumindest zwei hülsenförmige Abstandselemente
(17) aufweist, welche quer zu der Ebene des zweiten
Rahmenteils (3) vorstehen, und über welche die zwei
Rahmenteile (2, 3) verbunden werden.

10. Klimaanlagensystem (18) eines Motorfahrzeugs mit
einer Heizeinrichtung (1) nach einem der Ansprüche
1 bis 9.

Revendications

1. Dispositif de chauffage (1), en particulier pour un
système de climatisation de véhicule (18),

- avec un boîtier (4) dans lequel au moins deux
éléments chauffants électriques allongés (5)
sont agencés,
- dans lequel les au moins deux éléments chauf-
fants (5) sont maintenus par une extrémité lon-
gitudinale supérieure dans un joint étanche su-
périeur (6) et par une extrémité longitudinale in-
férieure dans un joint étanche inférieur (7),
- dans lequel le joint étanche supérieur (6) a un
nombre d’ouvertures traversantes (9) corres-

pondant au nombre d’éléments chauffants (5),
à travers lesquelles, respectivement, une con-
nexion électrique (10) d’un élément chauffant
respectif (5) est dirigée et dans lesquelles les
éléments chauffants (5) sont respectivement re-
çus de manière étanche,
caractérisé en ce que
- le boîtier (4) a une première partie de châssis
(2) et une seconde partie de châssis (3),
- les deux joints étanches (6, 7) sont agencés
sur deux côtés opposés entre les deux parties
de châssis (2, 3),
dans lequel on agence entre les joints étanches
(6, 7) et les parties de châssis (2, 3) un matériau
lubrifiant et/ou un matériau d’étanchéité (8),
- la première et la seconde partie de châssis (2,
3) ont une structure en grille perméable entre
les deux joints étanches (6, 7) et délimitent une
chambre de chauffage perméable (11),
- le joint étanche supérieur (6) étanche la cham-
bre de chauffage (11) de manière étanche aux
fluides et aux gaz contre une chambre de rac-
cordement (12), dans lequel les connexions
électriques (10) des éléments chauffants (5)
sont agencés,
- le joint étanche supérieur (6) dans la région
des ouvertures traversantes (9) se trouve avec
une surface rectangulaire continue (13) étroite-
ment entre la première partie de châssis (2) et
avec une autre surface rectangulaire continue
(13) étroitement contre la seconde partie de
châssis (3),
- sur le joint étanche supérieur (6) sont agencées
deux broches d’étanchéité saillantes (16) qui,
dans le dispositif de chauffage installé (1), sont
serrées entre les deux parties de châssis (2, 3)
et sont agencées parallèlement aux éléments
chauffants allongés (5).

2. Dispositif de chauffage selon la revendication 1,
caractérisé en ce que
le joint étanche inférieur (7) présente un certain nom-
bre d’ouvertures réceptrices (14) pour recevoir les
extrémités longitudinales inférieures respectives
des éléments chauffants (5) correspondant au nom-
bre des éléments chauffants (5).

3. Dispositif de chauffage selon la revendication 2,
caractérisé en ce que
le joint étanche inférieur (7) dans la région des ouver-
tures réceptrices (14) se trouve avec deux surfaces
rectangulaires (15) étroitement contre la première
partie de châssis (2) et avec les deux surfaces rec-
tangulaires (15) étroitement contre la seconde partie
de châssis (3).

4. Dispositif de chauffage selon l’une quelconque des
revendication 1 à 3, caractérisé en ce que
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les éléments chauffants (5) sont construits sous la
forme d’éléments chauffants de PTC.

5. Dispositif de chauffage selon l’une quelconque des
revendication 1 à 4, caractérisé en ce que
les broches d’étanchéité (16) ont respectivement
une section transversale en forme de croix.

6. Dispositif de chauffage selon l’une quelconque des
revendication 1 à 5, caractérisé en ce que
les deux parties de châssis (2, 3) sont constituées
d’une matière plastique, en particulier de polyamide
6.6.

7. Dispositif de chauffage selon l’une quelconque des
revendications 1 à 6, caractérisé en ce que
les deux parties de châssis (2, 3) sont construites
sous la forme de parties en matière plastique mou-
lées par injection.

8. Dispositif de chauffage selon l’une quelconque des
revendication 1 à 7, caractérisé en ce que
les deux joints étanches (6, 7) sont constitués de
caoutchouc de silicone.

9. Dispositif de chauffage selon l’une quelconque des
revendication 1 à 8, caractérisé en ce que
la seconde partie de châssis (3) dans la région du
joint étanche supérieur (6) et du joint étanche infé-
rieur (7) a respectivement au moins deux éléments
d’espacement en forme de douille (17) qui font saillie
transversalement au plan de la seconde partie de
châssis (3) et par lesquels les deux parties de châs-
sis (2, 3) sont raccordées.

10. Système de climatisation (18) d’un véhicule à moteur
avec un dispositif de chauffage (1) selon l’une quel-
conque des revendications 1 à 9.
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