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(54)  WINDOW

(57) A window (1) is provided with a transparent or
semitransparent panel (16) and with a frame (10), which
comprises framework elements (11,12) arranged so as
to form the perimeter of an opening closed by the panel
(16); the framework elements define a seat (33), which
is engaged by a perimetral edge portion (22) of the panel
(16) and is defined by a bottom surface (36) and two
shoulders (38,39), coupled to respective faces of the per-
imetral edge portion (22); the framework elements
(11,12) comprise foamed polymer material defining the
bottom surface (36), which is fixed to the perimetral edge
portion (22) by means of an adhesive sealant which fills
the gap between the bottom surface (36) and the perim-
etral edge portion (22).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from ltal-
ian patent application no. 102019000003263 filed on
06/03/2019.

TECHNICAL FIELD

[0002] The present invention relates to a window, of
the openabile or fixed type.

BACKGROUND ART

[0003] Currently, there are very restrictive design lim-
itations for the windows regarding energy heat loss and,
in particular, regarding thermal transmittance, both in the
components of the window fixtures (i.e. the fixed part of
the windows) and in the components of the sash (i.e. the
moving part).

[0004] As the heat shield function cannot be left to the
glass of the window alone, the need is felt to improve the
known solutions so that the frames that form the fixtures
and the sash of the windows are highly performing in
terms of thermal insulation and structurally, and so that
they are preferably eco-sustainable and economically
competitive.

SUBJECT OF THE INVENTION

[0005] The aim of the present invention is to produce
a window that allows to fulfil the above requirement in a
simple and inexpensive way.

[0006] According to the presentinvention, a window is
provided, as defined in claim 1.

[0007] According to the present invention, in addition,
a method for producing a window, according to claim 12,
and a method for assembling a window, according to
claims 13 and 14, are provided.

[0008] With the present invention, light window sys-
tems are obtained where the sections that form the pe-
rimeter frame have foamed material provided with still air
cells. In particular, the sections of the new window sys-
tems, according to the present invention, are produced
with specific moulds, thanks to which reinforcement ele-
ments, hinges, outer finishing shells, etc. can be embed-
ded in the foamed material. These sections, which are
mounted as "glass enclosing" sections in the workshop,
they perform not so much a function of structural ele-
ments (left to the double-glazed unit inside the perimeter
frame), but an insulating function and a function of filling
joints in the gaps between the double-glazed unit and
the moving and closing hardware. Therefore, the stiff-
ness of the double-glazed unit (and not that of the foamed
sections) as a load-bearing element is advantageously
used: in other words, it is as if the window moves without
any perimeter frame, given the function of mere filling of
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the empty gaps assigned to the sections.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The invention will now be described with refer-
ence to the attached drawings, which show some non-
limiting exemplary embodiments, and wherein:

- Figure 1 is a front view which shows, in a simplified
manner, a preferred embodiment of the window ac-
cording to the present invention;

- Figure 2 is a section according to the line II-1l of Fig-
ure 1;

- Figures 3 to 5 are similar to Figure 2 and illustrate
further embodiments of the window according to the
present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0010] In Figure 1, the reference number 1 denotes a
window comprising an outer framework 2, connected in
a fixed position to a building support structure, for exam-
ple to a wall 3 (Figure 2); and a leaf 4, which engages an
opening 5 defined by the framework 2 and is coupled in
a movable manner to the framework 2 to open and close
said opening 5. For example, the leaf 4 is coupled to the
framework 2 by means of hinges, not illustrated, so as
to rotate around a vertical axis along an upright of the
framework 2. However, it is evident that the present in-
vention also applies to fixed, non-openable, windows and
to windows in which the opening technique is different
from the one mentioned above by way of example (e.g.
bottom-hinged windows).

[0011] The leaf 4 comprises a frame 10 formed by
framework elements arranged in series and defined by
two vertical uprights 11 and by two horizontal crosspieces
12. The ends 13 of the crosspieces 12 are fixed to the
ends 14 of the uprights 11 in a known manner, not de-
scribed in detail, so as to form a quadrangular perimeter
and define an opening 15 inside the frame 10.

[0012] The leaf 4 comprises, furthermore, a transpar-
ent (or semi-transparent) panel, denoted by the reference
number 16, which permanently closes the opening 15
and comprises at least two sheets of glass. According to
an alternative, the glass could be replaced by a different
transparent material, for example by PMMA (sometimes
also referred to as "acrylic glass").

[0013] In the example shown in Figure 2, the panel 16
comprises two sheets 17 and 18, which are defined for
example by a multilayer glass, and are parallel and
spaced so as to form an air space or gap 20 between
one another, whereby the panel 16 defines a so-called
"double-glazed unit" or "double-glass". The air space 20
is isolated from the outer environment by means of a
spacer element 21 arranged between the sheets 17 and
18 along a perimetral edge portion 22 of the panel 16. At
the portion 22, the sheets 17 and 18 are delimited by:
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- respective faces 23 and 24, which face the outside
of the panel 16 and are orthogonal to a direction 25;

- respective faces 26 and 27, which are parallel to the
faces 23 and 24 and are sealingly coupled to the
spacer element 21, so as to maintain a vacuum con-
dition in the air space 20; and

- respective edges or end faces 28 and 29, which are
transverse to the faces 23, 24, 26 and 27 and, pref-
erably, are arranged in positions substantially copla-
nar one with the other and with an outer face 30 of
the spacer element 21.

[0014] In particular, the face 23 is facing, in use, to-
wards the outside of the building in which the window 1
is mounted, while the face 24 is facing towards an internal
environment of said building.

[0015] Figure 2 shows the cross-section of one of the
crosspieces 12, but the same characteristics can also be
applied to the other crosspiece 12 and/or to the uprights
11. The crosspiece 12 comprises at least one section
element 31, which extends along a direction 32, orthog-
onal to the plane of the section of Figure 2, preferably
along the entire length of the crosspiece 12, that is, from
one end 13 to the other. The crosspiece 12 has a seat
33, which is parallel to the direction 32, is engaged by
the portion 22 of the panel 16 and is defined by:

- a bottom surface 36, which faces the faces 28, 29
and 30, along a direction 37 orthogonal to the direc-
tions 25 and 32, and is spaced from the faces 28, 29
and 30;

- two shoulder surfaces 38 and 39, which are orthog-
onal to the direction 25, are transverse to the bottom
surface 36, and are coupled to the faces 23 and 24,
respectively, (directly resting on, or by means of a
spacer element or a gasket, or by means of a layer
of adhesive sealant 40, or by means of a double-
sided adhesive tape 41).

[0016] Itis therefore evident that the seat 33 has a U-
shape, and the surfaces 38 and 39 form a jaw in which
the portion 22 is held.

[0017] The section element 31 comprises a foamed
polymer material, formed in one piece. Preferably, said
material is defined by foamed polystyrene, also known
by the abbreviation EPS. By way of example, the material
known by the commercial name Airpop (registered trade-
mark), formed by 98% of still air, can be used.

[0018] Accordingtoan aspect of the presentinvention,
the seat 33 is defined, at least in part, by the foamed
material of the section element 31. In other words, at
least the bottom surface 36 is defined by said foamed
material. In the embodiment of Figure 2, the surfaces 38
and 39 are also defined by the foamed material and are
connected to the bottom surface 36. The shape of the
section element 31, in particular the shape of the seat
33, are obtained directly by moulding, and not by cutting
starting from a block of foamed material.
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[0019] According to a further aspect of the present in-
vention, at least part of the gap present between the bot-
tom surface 36 and the portion 22 is filled with adhesive
sealing material, which is preferably in the form of a con-
tinuous strip 42 and directly connects the faces 28, 29
and 30 to the bottom surface 36. In particular, this mate-
rial is a structural adhesive sealant (that is, the adhesive
sealant is able to create an elastic but mechanically in-
tegral bond between the panel 16 and the foamed ma-
terial of the section element 31).

[0020] In particular, said material must be chosen from
those available that are suitable for gluing glass and
foamed material.

[0021] Preferably, the gap present between the bottom
surface 36 and the faces 28, 29 and 30 is completely
filled with the adhesive sealing material.

[0022] During the assembly of the window 1, the ad-
hesive sealant, designed to form the strip 42, is injected
into an empty gap between the bottom surface 36 and
the portion 22 of the panel 16, after having positioned
the portion 22 in the seat 33. Alternatively, the adhesive
sealant, suitable to form the strip 42, is deposited or
spread on the bottom surface 36, in a still melted condi-
tion, and subsequently the portion 22 of the panel 16 is
inserted in the seat 33 so as to rest against said adhesive
sealant. In both procedures, the adhesive sealant polym-
erizes and, by consolidating, firmly attaches to the
foamed material of the bottom surface 36, to the faces
28 and 29 of the sheets 17 and 18 and to the face 30 of
the spacer element 21. Thanks to this fixing process, the
adhesive sealant of the strip 42 allows the bearing and
support characteristics of the door 4 to be transferred to
the panel 16.

[0023] Preferably, the section element 31 comprises
at least one core or stiffening insert 43, at least a part of
which is embedded in the foamed material.

[0024] In the embodiment of Figure 2, the section ele-
ment 31 is defined by foamed material and by one or
more inserts or cores 43, embedded in the foamed ma-
terial, without further additional elements. In particular,
the insert 43 is completely embedded in an end portion
44 of the section element 31, which defines the surface
38 and, therefore, in use, is arranged on the outer side
of the building where the window 1 is mounted. In par-
ticular, the insert 43 is defined by an elongated element,
parallel to the direction 32, for example a tubular element,
such as to define an inner cavity 45; the core 43 can
comprise a plurality of holes 46, due to which the foamed
material, during the moulding, at least partially fills the
cavity 45. More in detail, during the production of the
section element 31, the insert 43 is arranged in a fixed
position in a mould, and the foamed material is over-
moulded on said insert 43. Preferably, the insert 43 is a
metallic material, but could be in different materials, how-
ever having a stiffness greater than that of the moulded
foamed material.

[0025] In particular, the section element 31 comprises:



5 EP 3 705 674 A1 6

- abase portion 47, defining the bottom surface 36;

- theaforementioned portion 44, which protrudes from
an end of the portion 47, parallel to the direction 37;

- an appendage 48, which protrudes from the portion
47 parallel to the direction 37 and defines the shoul-
der surface 39; and

- an end portion 49, defining an extension of the por-
tion 47 parallel to direction 25, on the same side of
the appendage 48, i.e. towards the inside of the build-

ing.

[0026] The crosspiece 12 comprises, furthermore, a
plurality of gaskets 50 and possibly one or more compo-
nents 51 defined by mechanisms, sensors or metal clos-
ing elements. The gaskets 50 and the components 51
are brought into fixed positions by the section element
31 and, in particular, are snap-fitted or pressure coupled
to retaining seats and/or retaining teeth, defined by the
foamed material. As an alternative or in combination with
this type of fitting/coupling, the gaskets 50 and/or the
components 51 are glued to the section element 31. Ac-
cording to an alternative not illustrated, the components
51 are fixed by screws, screwed into threaded seats of
inserts embedded in the foamed material.

[0027] When the leaf 4 is closed, the gaskets 50 abut
against the outer framework 2. The crosspieces and the
uprights of the framework 2 comprise respective section
elements 61 which have a structure and materials similar
to those of the section elements 31. Specifically, the
foamed material of the section elements 61 is carried by
at least one bracket, for example by two brackets 62 and
63 defined by extruded aluminium elements and fixed to
the wall 3 by means of screws or plugs. The fixing be-
tween the extruded elements 62,63 and the section ele-
ment 61 is obtained by means of a layer of glue 65 and/or
by means of screws 66 (screwed into one or more inserts
67, embedded in the foamed material of the section el-
ement 61). Even the section elements 61 can carry one
or more components 68 (and/or gaskets not illustrated),
in a similar way as described above for the components
51.

[0028] Figures 3 to 5 relate to other embodiments. The
parts that form the frame 10 and the framework 2 have
been denoted, where possible, by the same reference
numbers used for the corresponding parts shown in Fig-
ure 2, but followed respectively by the reference letters
"a", "b" and "c".

[0029] In the embodiment of Figure 3, the end portion
44 of Figure 2 is absent, and is replaced by a pressing
element 71 which is distinct from the section element 31a
and defines the surface 38a, which is coupled to the face
23 by means of a gasket 72, preferably carried in a fixed
position by the pressing element 71. The pressing ele-
ment 71 extends along the entire length of the section
element 31a and of the panel 16 and, for example, is
defined by an extruded aluminium element. The pressing
element 71 is fixed to the portion 47a by means of screws
73, screwed into threaded seats obtained in aninsert43a
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embedded in the foamed material of the portion 47a. By
acting on the screws 73 itis possible to bring the pressing
element 71 closer to the portion 47a parallel to the direc-
tion 25 and therefore compress the gasket 72 against
the face 23.

[0030] In the embodiment of Figure 4, the panel 16
comprises two air spaces 20; the portion 44b is externally
covered with a half-shell 81, which is preferably defined
by an extruded aluminium element; the portion 49b is
also covered by a half-shell 83, preferably in aluminium,
comprising an appendage 48b, which defines the surface
39b and carries, in a fixed position, a gasket 85 arranged
resting against the face 24. According to an alternative
not illustrated, the gasket 85 is absent, and the append-
age 48b is after on the face 24 or fixed by means of an
adhesive sealant.

[0031] The half-shells 81 and 83 are fixed to the
foamed material of the section element 31b, for example
by gluing or, preferably, by over-moulding of said foamed
material during the production of the crosspiece 12b.
[0032] The half-shells 81 and 83 essentially have an
aesthetic function and can be produced with a metallic
material other than aluminium or with a plastic material,
for example in PVC. In the specific case, they also per-
form a support function for the gaskets 50b.

[0033] Likewise, the foamed material of the section el-
ement 61b is also covered by an outer half-shell 87 and
aninner half-shell 89, having functions and structure sim-
ilar to the half-shells 81 and 83. Furthermore, in this ex-
ample, the section element 61b is placed directly on the
wall 3 and fixed by means of screws, without brackets.
[0034] Inthe embodiment of Figure 5, half-shells 81c,
87c and 89c similar to the corresponding half-shells 81,
87 and 89 of Figure 4 are provided, even if they preferably
have a box-shaped structure so as to delimit inner chan-
nels parallel to the direction 32. The portion 49c is cov-
ered by a half-shell 83c which, unlike the half-shell 83 of
Figure 4, does not define the surface 39c of the seat 33c.
This surface 39c is defined by a pressing element 71¢c
distinct from the section element 31c and coupled to the
face 24 by means of a gasket 72c resting on a shoulder
of the pressing element 71c. The pressing element 71¢c
is substantially L-shaped, it is fixed to the portion 49¢ by
means of screws 73c, screwed into an insert43c embed-
ded in the foamed material of the portion 49c, and is
covered by a wall 90 which is snap-fitted or pressure
coupled to the pressing element 71c.

[0035] Thanks to the foamed material of the section
elements 31, 31a,31b,31c, an innovative section is ob-
tained where the thermal insulation function is integrated
directly into the structure of the sash, i.e. it is integrated
into the section of the frame 10.

[0036] In the frame 10, the use of materials that have
hitherto characterized the production of sashes, such as
metals like aluminium, and which are not suitable for the
thermal insulation performance required by the market
and/or regulations, is extremely limited. Furthermore, in
the frame 10, the use of PVC is also extremely limited,
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which is widely used today, but is difficult to dispose of.
[0037] Atthe same time, the frame 10 is integrated with
the panel 16, i.e. with the double-glazed unit, with a belt
gluing defined by the strip 42, made of structural adhe-
sive. As mentioned above, in this way, the frame 10 no
longer has to carry out a load-bearing function, so it is
possible to reduce the width of the cross-section of the
frame 10, with the advantage of a larger glass surface
and a minimum visual impact regarding the frame 10 it-
self. In this way, it is possible to exploit the best thermal
insulation performance for each of the two components
(frame 10 and panel 16) of the window 1. In other words,
by expanding the dimensions of the double-glazed unit
defined by the panel 16 full advantage of its performance
is exploited from a thermal point of view.

[0038] The frame 10 is, in essence, only a "glass en-
closing" element that surrounds and protects the perim-
eter of the panel 16 (i.e. the portion 22), but does not
perform the primary structural function, which instead is
delegated to the glass of the panel 16. The frame 10 is
limited to guaranteeing air and water seal and housing
and/or carrying the closing and safety mechanisms and
the gaskets.

[0039] The material chosen to form the seat 33, 33a,
33b and 33c is then extremely insulating (it has a thermal
conductivity of about 0.032 W/(m-K)). In particular, during
forming it expands 50 times compared to the original vol-
ume and traps still air, while remaining resistant and rigid.
In other words, the chosen material combines strength
and lightness, in addition to being recyclable.

[0040] Atthe same time, itis possible to provide differ-
ent surface finishes, in particular on the aforementioned
half-shells, which can be easily applied on the actual
foamed material and, preferably, can be integrated di-
rectly during the moulding of the frame 10, i.e. by over-
printing said foamed material.

[0041] Itis also evident that the window 1, not only is
highly performing from the point of view of thermal insu-
lation, but is also very advantageous on an economic
level.

[0042] Finally, itis clear from the foregoing that, mod-
ifications and variations can be made to the window 1
described with reference to the attached Figures, which
do not go beyond the scope of the present invention, as
defined in the attached claims.

[0043] In particular, the shape and dimensions of the
cross-section of the section elements which form the
frame 10 and/or the framework 2 could be different from
whatis illustrated by way of example. Instead of the panel
16, a transparent or semi-transparent panel could be pro-
vided having different structure and/or number of sheets.
Furthermore, the foamed material could be different from
the one described, for example defined by foamed poly-
mers with fire resistant or flame-retardant properties.

10

15

20

25

30

35

40

45

50

55

Claims

1.

A window (1) comprising:

- a transparent or semi-transparent panel (16)
comprising a perimetral edge portion (22) and
- a frame (10), which comprises a plurality of
framework elements (11, 12) arranged so as to
form the perimeter of an opening (15) closed by
said panel (16);

said framework elements defining a seat (33), which
is engaged by said perimetral edge portion (22) and
is defined by:

- a bottom surface (36) spaced from said perim-
etral edge portion (22) by a gap, and

- a first and a second shoulder (38,39) trans-
verse to said bottom surface (36) and coupled
directly or indirectly to respective lateral faces
(23,24) of said perimetral edge portion (22);

said framework elements (11,12) comprising re-
spective section elements (31) comprising foamed
polymer material which defines at least said bottom
surface (36); said panel (16) comprising:

-two sheets (17,18), parallel to and spaced from
one another so as to form an air space (20) be-
tween one another, and

- a spacer element (21) arranged between said
sheets (17,18) along said perimetral edge por-
tion (22);

said gap being defined, on one side, by said bottom
surface (36) and, on the other side, by respective
end faces (28,29) of the sheets (17,18) and by an
outer face (30) of said spacer element (21)

characterized in that said gap, at least partly, is
engaged by an adhesive sealant which fixes the
foamed polymer material of said bottom surface (36)
directly to said end faces (28,29) and outer face (30).

The window according to claim 1, characterized in
that said foamed polymer material is foamed poly-
styrene.

The window according to claim 1 or 2, characterized
inthat said adhesive sealant is a structural adhesive
sealant.

The window according to anyone of the preceding
claims, characterized in that said section elements
(31) comprise respective stiffening cores (42) atleast
partly embedded in said foamed polymer material.

The window according to any one of the preceding
claims, characterized in that each section element
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(31) comprises a single piece of foamed polymer ma-
terial; said bottom surface (36) and said first shoulder
being defined by said piece of foamed polymer ma-
terial.

The window according to claim 5, characterized in
that said second shoulder is defined by metallic el-
ements (71; 71c) fixed to said section elements.

The window according to claim 6, characterized in
that said metallic elements (71;71c) are fixed to said
section elements by screws, which are screwed into
atleastoneinsertembedded in said foamed polymer
material.

The window according to claim 6 or 7, characterized
by comprising a gasket (72;72c) interposed between
said second shoulder and the corresponding lateral
face of said perimetral edge portion (22).

The window according to any one of the claims 5 to
8, characterized by comprising an adhesive (40,41)
which couples said first shoulder to the correspond-
ing lateral face of said perimetral edge portion (22).

The window according to claim 5, characterized in
that said second shoulder is also defined by said
piece of foamed polymer material.

The window according to any one of the preceding
claims, characterized in that said gap is completely
engaged by said adhesive sealant.

A method for producing a window according to any
one of the preceding claims, characterized in that
the shape of the said seat (33) in each of said section
element (31) is obtained by moulding the foamed
polymer material.

A method for assembling a window according to
claim 11, characterized by comprising the steps of:

- positioning said perimetral edge portion (22) in
said seat (33) ;

- after the positioning step, injecting the adhe-
sive sealant into said gap;

after said injection, the adhesive sealant consoli-
dates and firmly attaches, on one side, to the foamed
material of the bottom surface (36) and, on the other
side, to said end faces (28,29) and outer face (30).

A method for assembling a window according to
claim 11, characterized by comprising the steps of:

- depositing or spreading the adhesive sealant,
in a melted condition, on said bottom surface
(36), and subsequently
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- inserting the perimetral edge portion (22) into
said seat (33) so as to rest against the adhesive
sealant;

after such a rest, the adhesive sealant consolidates
and firmly attaches, on one side, to the foamed ma-
terial of the bottom surface (36) and, on the other
side, to said end faces (28,29) and outer face (30).



FIG. 1



EP 3 705 674 A1

16
15
48
22
39 10
24
% [
31
A 51
i 68
N IS 2
= 50

61

FIG. 2



EP 3 705 674 A1

T ‘-~~\/"‘ —
16
o
37
32 /
23 ‘/ 39a
I 25 48a
10
W/49a
A 31a
JUEHH -
—51a
a |
73 42a s
50a 43a a = —68a
—50a

RN
L




EP 3 705 674 A1

81\
44b

42b——-
33b—

50b

87&»,/’““

botal
RS
oS

o
o5

20

37""‘\~

%
%5
oo
5

(K
K2

&
K>
oede

KR
%
XXX

K8 tete%e!
2 0?09.%?.?&0:0:0‘»

20

< DX K XK
0’0’0.000.0 %

%%

49b

10

4

\ N

RS
o

——51b
<. 31b

o0b
68b

~—61b




EP 3 705 674 A1

73¢c

16

_—36¢

90

ot

72¢c

43c

47¢c

87¢c——

61c

67c

FIG. 5

1"



10

15

20

25

30

35

40

45

50

55

EP 3 705 674 A1

9

Européisches
Patentamt

European

Office européen

des brevets

[

EPO FORM 1503 03.82 (P04C01)

Patent Office EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 20 16 1644

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
Y DE 203 13 884 Ul (KLEIS JOACHIM [DE]) 1-14 INV.
13 November 2003 (2003-11-13) EO6B3/54
* page 3; claim 1; figures * EO6B3/56
----- EO6B3/20
Y US 4 615 159 A (KESSLER GERALD [US]) 1-14 EO6B3/22
7 October 1986 (1986-10-07)
* column 2, line 12 - line 59 *
A US 5 555 684 A (GALOWITZ DENNIS A [US] ET |1-14
AL) 17 September 1996 (1996-09-17)
* column 32, line 15 - line 26; figure 42
*
A US 5 339 583 A (HRDLICKA FRED L [US] ET 1-14
AL) 23 August 1994 (1994-08-23)
* column 2, 1line 5 - Tine 33; figures *
A DE 94 08 685 Ul (FLOETER WOLFGANG [DE]) 1-14
14 July 1994 (1994-07-14)
* page 2 - paragraph 3 *
_____ TECHNICAL FIELDS
A DE 201 05 875 U1l (KLEIS JOACHIM [DE]) 1-14 SEARCHED (PO
30 August 2001 (2001-08-30) EO6B
* figures *
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 10 July 2020 Verdonck, Benoit

X : particularly relevant if taken alone
Y : particularly relevant if combined with another

A : technological background
O : non-written disclosure
P : intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

document of the same category

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

12




EP 3 705 674 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 20 16 1644

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

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.

10-07-2020

oted m seareh repor i member(s) i
DE 20313884 ul 13-11-2003  NONE
Us 4615159 A 07-10-1986 NONE
Us 5555684 A 17-09-1996 NONE
US 5339583 A 23-08-1994 CA 2065670 AL 18-07-1993

us 5339583 A 23-08-1994
DE 9408685 Ul  14-07-1994 NONE
DE 20105875 U1  30-08-2001 NONE

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

13



EP 3 705 674 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

* |T 102019000003263 [0001]

14



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

