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A spacer profile (1) for use as part of a spacer profile frame Is disclosed, which Is suitable for being mounted in and/or along an
edge area of an insulating glazing unit (50) for forming and maintaining an intervening space (53) between glazing panes (51, 52),
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(57) Abrege(suite)/Abstract(continued):

wherein the spacer profile extends In a longitudinal direction (z) and comprises In a cross section (x-y) perpendicular to the
longitudinal direction (z), a first width (bl) in a transverse direction (x), which Is perpendicular to the longitudinal direction (x), and
comprises first height (hi) In a height direction (y), which Is perpendicular to the longitudinal direction (z) and to the transverse
direction (x), and comprises an inner side (13) In the height direction (Y), which Is arranged to face towards the intervening space
(53) In the assembled state of the spacer profile frame, and an outer side (14), which Is arranged to face away from the inner side
(13), the spacer profile (1) further comprising a profile body (10) formed from a first heat insulating material an, seen in the cross
section (x-y) perpendicular to the longitudinal direction (z), outer side walls (11, 12) extending In the height direction and having a
distance (b2) In the transverse direction smaller than the first width (b1), each side wall (11, 12) having an inner protrusion (163,
16b) protruding towards the opposite side wall (12, 11) In the same second height (hp), and a diffusion barrier film (30) firmly
bonded with the profile body (10) and, seen In the cross section (x-y) perpendicular to the longitudinal direction (z), extending over
the profile body (10) on the outer side of the spacer profile and continuous thereto in the height direction (y) on the outside of the
side walls and/or In the same to the second height (hp) and into the protrusions (16a, 16b).
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(87) Abstract: A spacer profile (1) for use as part of a spacer profile frame 1s disclosed, which 1s suitable for being mounted in
and/or along an edge area of an imnsulating glazing unit (50) for forming and maintaining an intervening space (53) between glazing
panes (51, 52), wherein the spacer profile extends in a longitudinal direction (z) and comprises 1n a cross section (x-y) perpendicular
to the longitudinal direction (z), a first width (bl) in a transverse direction (x), which 1s perpendicular to the longitudinal direction
(x), and comprises first height (hi) m a height direction (y), which 1s perpendicular to the longitudinal direction (z) and to the trans -
verse direction (x), and comprises an mner side (13) in the height direction (Y), which 1s arranged to face towards the mtervening
space (53) 1 the assembled state of the spacer profile frame, and an outer side (14), which 1s arranged to face away from the mner
side (13), the spacer profile (1) further comprising a profile body (10) formed from a first heat insulating material an, seen in the
cross section (x-y) perpendicular to the longitudinal direction (z), outer side walls (11, 12) extending in the height direction and hav -
ing a distance (b2) in the transverse direction smaller than the first width (bl), each side wall (11, 12) having an inner protrusion
(16a, 16b) protruding towards the opposite side wall (12, 11) in the same second height (hp), and a diffusion barrier

[Continued on next page]
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film (30) firmly bonded with the profile body (10) and, seen in the cross section (x-y) perpendicular to the longitudinal direction
(z), extending over the profile body (10) on the outer side of the spacer profile and continuous thereto i the height direction (y)
on the outside of the side walls and/or in the same to the second height (hp) and into the protrusions (16a, 16b).
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Spacer Profile for a Spacer Frame for an Insulating Glass Unit with Interspace Elements and

Insulating Glass Unait

(0001 ] The present invention relates to spacer profiles and to insulating glass units with
elements in the interspace between glass panes such as screens, blinds or similar interspace

elements incorporating the spacer profiles.

[0002] Insulating glass units having at least two glass panes, which are held apart from
each other in the insulating glass unit, are known. Insulating glass units are normally formed
from an inorganic or organic glass or from other materials like Plexiglas. Therefore, the
panes are also named glazing panes. Normally, the separation of the glazing panes is secured
by a spacer frame (see reference number I in Fig. 8). The spacer frame is either assembled
from several pieces using connectors or is bent from one piece, so that then the spacer frame
is closable by a connector at only one position.

[0003] Various designs have been utilized for insulating glass units that are intended to
provide good heat insulation. According to one design, the intervening space between the
panes is preferably filled with inert, insulating gas, e.g., such as argon, krypton, xenon, etc.
Naturally, this filling gas should not be permitted leak out of the intervening space between
the panes. Consequently, the intervening space between the panes must be sealed accordingly.
Moreover, nitrogen, oxygen, water, etc., contained in the ambient air naturally also should not

be permitted to enter into the intervening space between the panes. Therefore, the spacer

profile must be designed so as to prevent such diffusion. In the description below, when the
term “diffusion impermeability” is utilized with respect to the spacer profiles and/or the
materials forming the spacer profile, vapor diffusion impermeability, as well as also gas

diffusion impermeability for the gases relevant herein, are meant to be encompassed within

the meaning thereof.

{0004] Furthermore, the heat transmission of the edge connection, i.e. the connection of
the frame of the insulating glass umit, of the glazing panes, and of the spacer frame, 1n
particular, plays a very large role for achieving low heat conduction of these insulating glass
units. Insulating glass units, which ensure high heat insulation along the edge connection,

fulfill “warm edge” conditions as this term 1s utilized in the art.
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[0005] Conventionally, spacer profiles were manufactured from metal. Such metal
spacer profiles can not, however, fulfill “warm edge” conditions. Thus, in order to improve
upon such metal spacer profiles, the provision of synthetic material on the metal spacer
profile has been described, e.g., in US 4,222213 or DE 102 26 268 Al.

[0006] Although a spacer, which exclusively consists of a synthetic material having a low
specific heat conductivity, could be expected to fulfill the “warm edge” conditions, the
requirements of diffusion impermeability and strength would be very difficult to satisfy.
[0007] Other known solutions include spacer profiles made of synthetic material that are
provided with a metal film as a diffusion barrier and reinforcement layer, as shown, e.g., in
EP 0 953 715 A2 (family member US 6,192,652) or EP 1 017 923 (family member US
6,339,909) or DE 10 2010 006 127 Al (family member US 2012/0297708 Al).

[0008] Such composite spacer profiles use a profile body made of synthetic material with
a metal film, which should be as thin as possible in order to satisfy the “warm edge”
conditions, but should have a certain minimum thickness in order to guarantee diffusion
impermeability and strength. Such prior art “warm edge” spacer elements are usually solely
designed with the purpose of obtaining “warm edge” conditions in insulating glass units such
as double glazing systems, and hence cannot act as supports for interspace elements such as
screens or blinds to be mounted therein. In other words, these "warm edge" spacer elements
do not have the physical properties that can be typically obtained in extruded aluminum
elements or bended/folded metal sheets, and hence cannot act as supports for interspace

elements such as screens or blinds to be mounted in insulating glass units such as double

glazing systems.

(0009] A double window pane assembly with a blind as an interspace element using

spacer elements made of folded metal sheets or extruded metal profiles as guide elements for

the interspace blinds 1s known from WO 2006/000219 Al and US 2,915,793. EP 0 688 934
A2 (family member US 5,313,761) discloses a spacer assembly for an insulating glass unit for
forming a spacer frame to which a mounting bar assembly 1s to be secured using clip means,
which are secured to the spacer frame via latches connecting to flanges at the spacer frame.

[0010] EP 0 230 160 Al, US 4,604,840, EP 1 129 270 B1, JP 2000-319091 A, CN
2329746 Y, WO 03/087519 A1 and GB 2 432 179 A also describe interspace blind element
arrangements. US 6,108,999, GB 2 411 201 A and DE 42 26 883 A1l describe to arrange
double glass units with a specific type of outer glass panes and different types of panes

arranged in the interspace for providing impact-resistance, fire-resistance or additional

insulation.

INo
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(0011} It 15 an object of the invention to provide improved spacer profiles, which enable
to fulfill the “warm edge” conditions and mount interspace elements such as blinds in the
interspace(s) of insulating glazing units.

[0012] The object 1s achieved by a spacer profile according to claim 1 or 5 or an
insulating glazing unit according to claim 11.

[0013] Further developments of the invention are provided in the dependent claims.

[0014] Additional features and objects will be apparent from the description of the
exemplary embodiments with consideration of the figures, which show:

Figure 1 1in a) a sectional view of the spacer profile of an embodiment of the invention; in b)
an embodiment of an interspace element holding means, in ¢) the embodiment of an
interspace element holding means retained by the protrusions of the spacer profile, and in d)
the insertion of the embodiment of an interspace element holding means into retaining
recesses of the spacer profile;

Figure 2 a corner connection of spacer profiles to form a spacer frame,

Figure 3 1n a) a perspective view of a double glazing system with a spacer frame of an
embodiment of the invention, with one of the panes removed and with a screen or blind
inserted at the center, although not engaged, and in b) a sectional view of the double glazing
system of Fig. 3 a) with one of the panes removed and with the screen or blind engaged,;
Figure 4 in a) a partially exploded perspective view of the double glazing system of Fig. 3
with both panes and with the screen or blind engaged, and in b) a sectional view of the double
glazing system of Fig. 4a);

Figure 5 a sectional view of a double glazing system according to another embodiment of the

present invention;

Figure 6 a detail sectional view of a double glazing system according to another embodiment

of the present invention;

Figure 7 a sectional view of a spacer profile according to another embodiment of the present

invention; and

Figs. 8 a) and b), respectively, perspective cross-sectional views of the configuration of the

glazing panes and spacer profile in a conventional insulating glazing unit,

[0015] Embodiments of the present teachings will be described in greater detail below
with references to the figures. The same features/elements are marked with the same reference

numbers in all figures. For the purpose of clarity, all reference numbers have not been

LI
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inserted into all figures. The 3-dimensional (X, y, z) reference system shown in Fig. 1 and 8
applies to the profiles, their cross sections and longitudinal directions shown in Fig. 1 to 8.
The longitudinal direction corresponds to the direction z, the traverse direction corresponds to
the direction x and the height direction corresponds to the direction y in relation to the
profiles.

[0016] A spacer profile 1 according to a first embodiment and an insulating glazing unit
50 using the same with a blind as an interspace element will now be described with reference
to Figs. 1 to 6.

[0017] In Figs. 1 a) and ¢), 3 b), 4b), 5 and 6, the spacer profile 1 is shown in cross-
section perpendicular to the longitudinal direction z, 1.e. along a slice in the x-y plane, and
extends with this constant cross-section in the longitudinal direction z. The spacer profile 1
has a height hl in the height direction y and comprises a profile body 10, which 1s formed
from a first material. The first material 1s preferably an elastic-plastic deformable, poor heat
conducting (insulating) material.

[0018] Herein, the term “elastic-plastic deformable” preferably means that elastic
restoring forces are active in the material after a bending process, as is typically the case for
synthetic materials for which only a part of the bending takes place with a plastic, irreversible
deformation. Further, the term “poor heat conducting” preferably means that the specific heat
conductivity (thermal conductivity) A 1s less than or equal to about 0.3 W/(mK).

[0019] The first material is preferably a synthetic material, more preferably a polyolefin

and still more preferably polypropylene, polyethylene terephthalate, polyamide or
polycarbonate. An example of such a polypropylene 1s Novolen® 1040K. The first material

preferably has an E-modulus of less than or equal to about 2200 N/mm” and a specific heat

conduCtivity A less than or equal to about 0.3 W/(mK), preferably less than or equal to about

0.2 W/(mK).
[0020] The profile body 10 is firmly bonded (e.g., fusion and/or adhesive bonded) with a

one-piece diffusion barrier film 30. The diffusion barrier film 30 is formed from a second
material. The second material is preferably a plastic deformable material. Herein, the term
“plastic deformable” preferably means that practically no elastic restoring forces are active
after the deformation. This is typically the case, for example, when metals are bent beyond
their elastic limit (apparent yield limit). Preferably, the second material is a metal, more
preferably stainless steel or steel having a corrosion protection of tin (such as tin plating) or

zinc. [f necessary or desired, a chrome coating or a chromate coating may be applied thereto.
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[0021] Herein, the term “firmly bonded” preferably means that the profile body 10 and
the diffusion barrier film 30 are durably connected with each other, e.g. by co-extrusion of the
profile body with the diffusion barrier film, and/or if necessary, by the application of an
adhesive material. Preferably, the cohesiveness of the connection is sufficiently large that the
materials are not separable in the peel test according to DIN 53282.

10022 ] Furthermore, the diffusion barrier film additionally also preferably acts as a
reinforcement element. Its thicknesé (material thickness) d1 is preferably less than or equal to
about 0.30 mm, more preferably less than or equal to 0.20 mm, still more preferably less than
or equal to 0.15 mm, still more preferably less than or equal to 0.12 mm, and still more
preferably less than or equal to 0.10 mm. Moreover, the thickness dl preterably 1s greater
than or equal to about 0.10 mm, preferably greater than or equal to 0.08 mm, still preferably
greater than or equal to 0.05 mm and still preferably greater than or equal to 0.03 mm. The
maximum thickness is chosen so as to correspond to the desired specific heat conductivity and
stability. As the film is made thinner, the “warm edge” conditions will be increasingly
fulfilled. Each of the embodiments shown in the figures preferably has a thickness in the
range of 0.05 mm — 0.13 mm.

[0023] The preferred material for the diffusion barrier film is steel and/or stainless steel
having a specific heat conductivity A less than or equal to about 50 W/(mK), more preferably
less than or equal to about 25 W/(mK) and still more preferably less than or equal to 15
W/(mK). The E-modulus of the second material preferably falls in the range of about 170-
240 kKN/mm” and is preferably about 210 kN/mm?*. The breaking elongation of the second
material is preferably greater than or equal to about 15%, and more preferably greater than or
equal to about 20%. An example of stainless steel film 1s the steel film 1.4301 or 1.4016
according to DIN EN 10 08812 having a thickness of 0.05 mm and an example of a tin plate
film is a film made of Antralyt E2, 8/2, 8157 having a thickness of 0.125 mm.

10024] The profile body 10 comprises an inner wall 21 and an outer wall 22 separated by
a distance h4 in the height direction y and two side walls 11, 12 that are separated by a
distance b2 in the traverse direction x, and extend essentially in the height direction y. The
side walls 11, 12 are connected via the inner wall 21 and outer wall 22, so that a chamber 20
is formed for accommodating hygroscopic material. The chamber 20 is defined on its

respective sides in cross-section by the walls 11, 12, 21, 22 of the profile body 10. The
chamber 20 comprises the height h4 in the height direction y. The side walls 11, 12 are

formed as attachment bases for attachment to the inner sides of the glazing panes. In other

(N
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words, the spacer profile is preferably adhered to the respective inner sides of the glazing
panes via these attachment bases (see Fig. 3, 4, 5).

[0025] The inner wall 21 is defined herein as the “inner" wall, because it faces inward
toward the intervening space 53 between the glazing panes in the assembled state of the
insulating glazing unit. This side of the spacer profile, which  faces towards the intervening
space between the glazing (e.g. window) panes, is designated in the following description as
the inner side 13 in the height direction y of the spacer profile 1. The outer wall 22, which is
arranged 1n the height direction y on the opposite side of the chamber 20, faces away from the
intervening space 53 between the glazing panes 1n the assembled state and therefore 1s defined
herein as the “outer” wall. This side of the spacer profile, which faces away from the
intervening space between the glazing (e.g. window) panes, is designated in the following
description as the outer side 14 in the height direction y of the spacer profile 1.

{0026] According to the Wave-configuration shown in Fig. 1 a), the portions forming the
connections between the side walls 11, 12 and the outer wall 22 each comprise a concave
portion 22a, 22b, when observed from outer side 14. Of course, other configurations of the
portions forming the connections between the side walls 11, 12 and the outer wall 22 are
possible, such as straight slant portions, e.g. with a 45° slant angle, 90° corner portions, etc..
The outer wall 22 is preferably plane, except for the connecting portions to the side walls, as
shown 1n Fig. 1a).

[0027] The side walls 11, 12 extend in the height direction y beyond the inner wall 21, in
the shown embodiment over a height h3. These portions of the side walls 11, 12, extending
beyond the inner wall 21 are named side wall legs 11b, 12b in the following. The portions of
the side walls 11, 12 defining the chamber 20, 1.e. those portions adjacent to the legs 11b, 12b,
are indicated as upper side wall portions 11a, 12a in the following. As can be seen in Fig. 1a)
and 1c¢), the profile 1 has its largest width bl in the lower portion, where the legs 11b, 12b are
located. In the area of the upper side wall portions 1la, 12a, the profile 1 has a slightly
smaller width b4 such that a step-like transition with a height or width d3 1s created. The
space created by this little step when the spacer profile 1 is positioned between the glazing
panes 51, 52 allows the presence of an adhesive material (primary sealing compound) 61 1n
the area of the upper side wall portions 11a, 12a (see Fig. 3 to 5) described later, whereas the
legs 11b, 12b can contact the glazing panes 51, 52 without intermediate adhesive matenal.
10028] The legs 11b, 12b have a thickness d1 in the transverse direction X and the upper
side wall portions 11a, 11b have a thickness d2 in the transverse direction x. The inner wall

21 has a thickness d4 in the height direction y and the outer wall 22 has a thickness d5 in the
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height direction y. The thicknesses dl and d2 are selected essentially based on stability
criteria, whereas the thicknesses d4 and d5 are selected according to stability criteria but also
in view of heat insulating characteristic criteria. The thicknesses d4 and d5 can be selected to
be identical, but preferably the thickness d5 is smaller than the thickness d4 as the barrier
layer 30 will contribute to the stability of the outer wall 22.

[0029] The concave portions 22a, 22b representing the connection/transitions between
the side walls 11, 12 and the outer wall 22 have a width b5 in the transverse direction x from
the outside of the upper side wall portions 11a, 12a to the last vertical portion forming the
direct transition into the outer wall 22. The width b5 is selected to be as small as possible but
still allowing a concave portion with a bottom being closer to the inner side 13 than the tips of

the upper side wall portions 11a, 12a. The width b5 is preferably in the range of 5 to 15 % of
the width b4, i.e. of the distance b4 between the outer sides of the upper side wall portions

l11a, 12a.

[0030] The legs 11b, 12b have a distance b2 in the transverse direction x. The legs and
the inner wall 21 define a recess 40 open to the inner side 13. At the sides of the legs 11b,
12b facing each other in transverse direction x, protrusions 16a, 16b are provided 1n a height
h2=hp. The protrusions have a distance b3 in the transverse direction x smaller than the width
b2 of the open recess 40. The protrusions 16a, 16b have, seen in the plane x-y, an
approximately rectangular shape and extend along the longitudinal direction z as can be seen
in Fig. 1d) and Fig. 2. Accordingly, retaining recesses 17a, 17b are defined by the protrusions
16a, 16b, the corresponding side walls 11, 12 and the inner wall 21, especially the portions of
the inner wall 21 adjacent to the protrusions 16a, 16b and the side walls 11, 12. The retaining
recesses 17a, 17b are open to the recess 40. They have a height hr in the height direction y
and a depth d7 in the transverse direction x (d7 = 1/2 (b2-b3)). Alternatively, difterent depths
d7’. d7° of the recesses may be provided on the two lateral sides, e.g. by different protrusions
16a, b or by different recesses. Obviously, the retaining recesses 17a, 17b could be defined
without using the inner wall 21 by the side walls 11, 12 and the protrusions 16a, 16b as the
protrusions 16a, 16b define the recesses 17a, 17b in the height direction Y towards the
intervening space 53 (the inner side 13). Of course, it is also possible to use pairs of
protrusions on each of the side walls 11, 12 to define recesses. In each case, it 1s possible to

define the recesses. However, the double use of the inner wall 21 to define the chamber and

the recesses is preferred.

[0031] The protrusions 16a, 16b have a height or thickness d6 1n the height direction y.
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[0032] In the embodiment shown in Fig. 1a), 1c), the legs extend over the height h6 in
the height direction from the protrusions 16a, 16b away from the outer side 14. Depending on
the application of the spacer profile 1, these portions of the legs 11b, 12b may be significantly
shorter or longer than shown 1n Fig. 1a), 1¢) or can be omitted.

[0033] Openings 15 (only shown in Fig. 8 but not in the other Fig.) are formed 1n the
inner wall 21, so that the inner wall 21 is not formed to be diffusion-proof. In addition or 1n
the alternative, to achieve a non-diffusion-proof design, it is also possible to select the
material for the entire profile body and/or the inner wall, such that the material permits an
equivalent diffusion without the formation of such openings 15. However, the formation of
the openings 15 is preferable. In any case, moisture exchange between the intervening space
53 between the glazing panes and the hygroscopic material in the chamber 20 1n the
assembled state 1s preferably ensured.

[0034] The diffusion barrier film 30 is formed on the outer sides of the outer wall 22 and
of the side walls 11, 12, which face away from the chamber 20. The film 30 extends along
the side walls 11, 12 in the height direction y (seen from the outer side 14) to the height h4 of
the chamber 20 and then inside the side walls 11, 12 to the (same) height h2=hp of protrusions
16a, 16b and horizontally into the same to a depth b6. In an alternative, the protrusions 16a,
16b may be provided at different heights. The L-shaped or flange shaped portions 31a, 31b of
the diffusion barrier film 30 are profiled portions, each having a profile 31a, 31b. Herein, the
term “profile” preferably means that the elongation portion not only means a linear elongation
of the diffusion barrier film 30, but instead that a two-dimensional profile 1s formed 1n the
two-dimensional view of the cross-section in the x-y plane, which profile is formed, for

example, by one or more bends and/or angles in the elongation portion 31a, 31b or 31¢, 31d.

[0035] According to the embodiment shown 1n Fig. 1 a), the profile 31a, 31b comprises a
bend (90°) and a portion (flange) directly adjacent thereto, which portion (flange) extends a
length b7 in the traverse direction x from the outer side of the corresponding side wall 11, 12

toward the interior.

[0036] As is shown in Fig. 3 to 5, the side walls 11, 12 formed as attachment bases are
adhered with the inner sides of the glazing panes 51, 52 using an adhesive material (primary
sealing compound) 61, e.g., a butyl sealing compound based upon polyisobutylene. The

intervening space 53 between the glazing panes is thus defined by the two glazing (e.g.
window or door) panes 51, 52 and the spacer profile 1. The inner side 13 of the spacer protile

| faces the intervening space 53 between the window panes 51, 52. On the outer side 14

facing away from the intervening space 53 between the glazing panes in the hetght direction
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y, a mechanically stabilizing sealing material (secondary sealing compound) 62, for example
based upon polysulfide, polyurethane or silicon, is introduced into the remaining, empty space
between the inner sides of the window panes 1n order to fill the empty space. This sealing
compound also protects the diffusion barrier layer from mechanical or other

corrosive/degrading influences.

‘[0037] The protrusions 16a, 16b and the recesses 17a, 17b are formed to be capable of

retaining an interspace element holding means 70. An embodiment of an interspace holding
element 70 is shown in Fig. 1b) in a cross-section x-y perpendicular to a longitudinal direction
z and in Fig. 1¢) in a state where it 1s inserted to be held by the protrusions 16a, 16b 1n the
retaining recesses 17a, 17b.

10038] The interspace element holding means 70 shown in Fig. 1b) 1s a metal clamp
formed of a metal sheet and bend into the cross-sectional shape shown in Fig. 1b). The length
of the interspace element holding means 70 in the longitudinal direction z is not necessarily
the same length as that of the spacer profile. Depending on the application and the interspace
element to be held, plural interspace element holding means 70 cén be inserted and held 1n the
open recess 40. The thickness of the clamp is selected to provide an appropriate holding force
for the interspace element to be held. Such interspace elements 80 to be held may be blinds
or screens or other interspace elements such as solar panels etc.

[0039] The interspace holding means 70 in form of the metal clamp shown 1n Fig. 1b)
comprises a retained portion 71 (the upper portion in Fig. 1b)) and a holding portion 73 (the
lower portion in Fig. 1b) connected by an intermediate portion 75. The retained portion 71
comprises lateral edges 72a, 72b defining a width b8 in the transverse direction x of the
interspace element holding means 70. The interspace element holding means 70 has a height
h7 in the height direction y. The retained portion 71 has a height h8 1n the height direction vy,
which is smaller than the height hr of the retaining recesses 17a, 17b. The intermediate
portions 75 form recesses 76a, 76b which, seen in the cross-section x-y, have depth larger
than the protrusion amount d7 of the protrusions 16a, 16b and a height h9 larger than the
thickness d6 of the protrusions 16a, 16b. The outer sides of the holding portion 73 are
separated by a distance b1l smaller than the distance b2 between the legs 11b, 12b. The
holding portion 73 comprises hook-like portions 74a, 74b, where the tips of the hooks have a
distance b10 smaller than the distance bl1. The height h7 of the interspace element holding

means 70 is preferably smaller than the height h3 of the open recess 40.
10040} As can bee seen from Fig, 1d), an interspace element holding means 70 with a

length in the longitudinal direction z significantly smaller than the length of the corresponding
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spacer profile 1 can be inserted to be held in the retaining recesses 17a, 17b by inserting the
same 1in the longitudinal direction z.

10041 ] The spacer profile 1 shown in Fig. 1 1s designed to be used as part of a spacer
profile frame 100. Such a spacer profile frame can be formed by bending the spacer profile |
and connecting the open ends of the spacer profile 1 by a connector, preferably a linear
connector. In case of bending, the legs 11b, 12b can be cut-out at appropriate positions of the
bends, e.g. in form of V cuts. This way of forming a spacer profile frame is not shown in the
drawings. Alternatively, linear portions of the spacer profile 1 can be connected to a spacer
profile frame by using corner connectors 101. The way of connecting the open ends of the
spacer profile portions la, 1b with a comer connector 101 1s shown 1n Fig. 2. In this case, the
legs 11b, 12b of one end 1b of the spacer profile portions la, 1b are approprately cut-out.
Connector portions of the corner connector 101 are inserted into the space 20 of the spacer
profile 1. These ways of forming spacer profile frames are well known 1n the art and not
further explained here. When assembling an insulating glazing unit such as an insulating
glass unit, a spacer profile frame 100 is formed of the spacer profile 1 and attached to one
glazing pane 52 as shown in Fig. 3a). The attachment is performed by using an adhesive
material 61 as already explained above.

[0042] As can be seen very well in Fig. 3a), an interspace element 80 for provision within
the intervening space 53 between glazing panes of an insulating glass unit can be arranged n
the space. Such an interspace element 80 1s shown to be a blind as an exemplary interspace
element in Fig. 3a). The blind can be attached and held by a plurality of interspace element
holding means 70 as shown in Fig. 3a), which have been inserted to be retained by the spacer
profile as explained before and shown in Fig. 3b). As can also be seen in Fig. 3a), the
interspace element holding means do not have the same length as the spacer profile on the
same side of the intervening space 53. Therefore, in the case shown in Fig. 3a) the holes 15
for communication of chamber 20 with the intervening space 53 are not covered by interspace
element holding means 70 over nearly the entire length of the spacer profile 1. Alternatively,
a single interspace element holding means 70 can be used.

(0043] In Fig. 3b), the interspace element 80 engages with the interspace element
holding means 70 by use of hook-like portions 82a, 82b formed complementary to the hook-
like portions 74a, 74b of the interspace element holding means 70. Of course, other shapes of
engaging means for engaging the interspace element 80 with the interspace element holding

means 70 are easily conceivable. Alternative examples are shown in Fig. 5 and 6, were the

directions of the hooks 74a, b, 82a, b are reversed.

10
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[0044) After mounting the interspace element 80 and connecting it to the interspace
element holding means 70, the second glazing pane 51 1s attached to the spacer profile frame
100 using adhesive material 61 and the sealing 62 is attached in the manner already described.
The corresponding assembly is shown in Fig. 4a) and b). The interspace element 80, which is
exemplified to be a blind 1n Fig. 3, 4, comprises operating means 83 to move the blind
elements up and down in the glazing unit. In the example, the operating unit 83 is capable of
being driven in a contactless manner such that a separate direct connection into the
intervening space 53 1s not necessary. Of course, if a mechanical drive requiring a direct
connection is necessary, specific measures to seal the operating unit 83 are necessary. If the
interspace element holding means 70 and/or the interspace element 80 cover the inner side 13
of the spacer profile 1 to a large extent such that a diffusion of gas or vapor through the inner
wall 21 1s hindered, the interspace element holding means and/or the interspace element are
provided with openings/passages to allow a gas flow from the intervening space 53 to the
chamber 20.

10045] All details concerning the first embodiment also apply to all the other described
embodiments, except when a difference 15 expressly noted or is shown in the figures.

[0046] A second embodiment of the spacer profile 1 i1s shown in Fig. 7. The embodiment
differs from the first embodiment essentially by the shape of the diffusion barrier film within
the protrusions 16a, 16b and the legs 11b, 12b. The portions of the barrier film 30 extending
within the side walls 11, 12 are indicated to be 31x, 31y and they comprise profiled portions
31c, 31d having a 180° bend extending into the protrusions 16a, 16b. Furthermore, the
portions 31x, 31y also extend into the legs 11b, 12b nearly down to the distal edge of the legs
11b, 12b at the inner side 13. This shape of the portions 31x, 31y 1s selected to provide a
greater stability to the legs 11b, 12b and to the protrusions 16a, 16b. In particular, the profile
portions 31c, 31d will provide a greater stability to the protrusions 16a, 16b, allowing to
provide a greater retaining force to hold an element in the retaining recesses 17a, 17b.

10047} Further possible modifications of the embodiments are discussed below.
Obviously, an interspace element 80 could also be directly held by the retaining means 17a,
17b without using the intermediate interspace element holding means 70, if the interspace
elements 80 are adapted to be retained. However, it 1s preferable to use the interspace
element holding means 70 to ensure better heat insulation characteristics. In particular, the
interspace holding element retaining means could be formed to provide a heat conduction
cross-section as small as possible, in comparison to a direct holding of the interspace elements

80. In order to maintain “warm edge” characteristics, this may be of great importance. The

11
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legs 11b, 12b are 1n particular useful, if elements moving in the intervening space 53 are used
such as blinds.

[0048] The interspace element holding means 70 can also be integrated in the spacer
profile 1, e.g., by coextruding the spacer profile with the interspace holding means 70 in form
of a metal clamp. The legs 11b, 12b of the spacer profile 1 may be adapted to guide moving
portions of the interspace element 80. For example, the legs 11b, 12b may be adapted to guide
the slats of a blind. In case of insulating glass units with a low emissivity coating on the
insides of the glass panes, the legs 11b, 12b may be adapted to prevent a contact/damage of
the same by the interspace element, especially by providing a shape and/or thickness of the
legs preventing such a contact even in case of thermal expansion or other deformation of the
glass pane and/or the interspace element. The legs 11b, 12b of the spacer profile 1 may be
adapted to cover a lateral gap between the interspace element 80 and the spacer profile 1. For
example, the legs 11b, 12b may be adapted to cover a lateral gap between a box of the blind at
the top of the insulating glass unit or at the bottom end of the same and/or they may be
adapted to cover the lateral ends of the slats of a blind. For example, the legs may entirely
enclose the outer pats of a blind or other interspace element 80 and hide any end imperfection
or the like. The spacer profile may be manufactured in different colors. In case of using
suitable materials, especially PP, the coloring material may be provided “inside” the PP and
no film or coated surfaces are necessary, which may be subject to visible scratches. Different
colors of different portions such as a difference between the indoor and outdoor sides are
possible. The diffusion barrier film 30 may be formed and positioned in the spacer profile |
such that the diffusion barrier film 30 forms the surface of the spacer profile 1 at those
portions of the spacer profile 1, which are in contact with the retained interspace element
holding means 70 or the retained interspace element 80. For example, such contact portions
are those portions of the protrusions 16a, 16b which contact the retained portion 71 at the
lateral edges 72a, 72b under load. When the diffusion barrier film 30 forms the surface of the
spacér profile 1 at those portions of the spacer profile 1, no flow of the elastic-plastic
deformable material such as PP will occur under the weight load exerted at the contact
portions. In the second embodiment, the barrier film portions 31x, 31y extending in the legs
11b, 12b may be formed of two parts separated e.g. at the 180° bends in the protrusions. In
such a case the lower parts are basically L-shaped parts added to but separated from the
barrier film of Fig. 1.

[0049] The insulating glass units can be used for doors, windows, facade elements,

indoor partition walls, roofs and the like. The material of the glazing panes is not limited to
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glass but can be other transparent or semi-transparent glazing materials like Plexiglas or
others.

[0050] It 1s explicitly stated that all features disclosed in the description and/or the claims
are 1ntended to be disclosed separately and independently from each other for the purpose of

original disclosure as well as for the purpose of restricting the claimed invention independent

of the composition of the features in the embodiments and/or the claims. It is explicitly stated
that all value ranges or indications of groups of entities disclose every possible intermediate
value or intermediate entity for the purpose of original disclosure as well as for the purpose of

restricting the claimed invention, in particular as limits of value ranges.
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CLAIMS:

I. Spacer profile (1) for use as part of a spacer profile frame, which is suitable for being
mounted 1n and/or along an edge area of an insulating glazing unit (50) for forming and
maintaining an intervening space (53) between glazing panes (51, 52), wherein the spacer
profile extends in a longitudinal direction (z) and comprises in a cross section (x-y)
perpendicular to the longitudinal direction (z), a first width (bl) in a transverse direction (x),
which 1s perpendicular to the longitudinal direction (z), and comprises first height (hl) in a
height direction (y), which 1s perpendicular to the longitudinal direction (z) and to the

transverse direction (x), and comprises an inner side (13) in the height direction (Y), which is

arranged to face towards the intervening space (53) in the assembled state of the spacer profile

frame, and an outer side (14), which 1s arranged to face away from the inner side (13), the
spacer profile (1) comprising

a profile body (10) formed from a first heat insulating material and having, seen in the cross
section (X-y) perpendicuiar to the longitudinal direction (z), outer side walls (11, 12)
extending 1n the height direction and having a distance (b2) in the transverse direction smaller
than the first width (bl), each side wall (11, 12) having an inner protrusion (16a, 16b)
protruding towards the opposite side wall (12, 11) into a recess (40) which is open to the inner
stde (13), and

a diffusion barrier film (30) made from a second material and firmly bonded with the profile
body (10) and, seen in the cross section (x-y) perpendicular to the longitudinal direction (2),
extending over the profile body (10) on the outer side of the spacer profile and continuous
thereto in the height direction (y) on the outside of the side walls and/or in the same to the

second height (hp) and into the protrusions (16a, 16b).

2. Spacer profile according to claim 1, further comprising

retaining recesses (17a, 17b) formed adjacent to the protrusions (16a, 16b) in the height

direction (y) on the side opposite to the inner side (13) of the spacer profile (1).

3. Spacer profile according to any one of the preceding claims, wherein

the profile body (10) defines therein a chamber (20) for accommodation of hygroscopic
material, wherein the chamber: (i) is laterally defined in the transverse direction (x) by the
side walls (11, 12), (ii) is located further away from the inner side (13) of the spacer profile
(1) in the height direction (y) than the protrusions (16a, 16b), and (ii1) 1s formed so as to be
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not diffusion-proof in the height direction (y) towards the inner side (13) of the spacer profile
(1).

4. Spacer profile according to claim 3, wherein
an inner wall (21) extending between the side walls (11, 12) in the transverse direction (x)
defines the chamber (20) towards the inner side (13) of the spacer profile and/or defines

retaining recesses (17a, 17b) towards the outer side (14) of the spacer profile (1).

5. Spacer profile (1) for use as part of a spacer profile frame, which is suitable for being
mounted in and/or along an edge area of an insulating glazing unit (50) for forming and
maintaining an intervening space (33) between glazing panes (51, 52), wherein the spacer
profile extends in a longitudinal direction (z) and comprises In a cross section (X-y)
perpendicular to the longitudinal direction (z), a first wadth (b1) in a transverse direction (x),
which is perpendicular to the longitudinal direction (z), and comprises first height (hl) 1n a
height direction (y), which is perpendicular to the longitudinal direction (z) and to the
transverse direction (X), and comprises an inner side (13) in the height direction (Y), which is
arranged to face towards the intervening space (53) in the assembled state of the spacer profile
frame, and an outer side (14), which 1s arranged to face away from the inner side (13), the
spacer profile (1) comprising

a profile body (10) formed from a first heat insulating material and having, seen 1n the cross
section (x-y) perpendicular to the longitudinal direction (z), outer side walls (11, 12)
extending in the height direction and having a distance (b2) in the transverse direction smaller
than the first width (bl) and an inner wall (21) extending between the side walls (11, 12) in
the transverse direction (x), each side wall (11, 12) having an inner protrusion (16a, 16b)
protruding towards the opposite side wall (12, 11),

a diffusion barrier film (30) made from a second material and firmly bonded with the profile
body (10) and, seen in the cross section (x-y) perpendicular to the longitudinal direction (z),
extending over the profile body (10) on the outer side of the spacer profile and continuous

thereto in the height direction (y) on the outside of the side walls and/or in the same to the

second height (hp) and into the protrusions (16a, 16b), and
retaining recesses (17a, 17b) formed adjacent to the protrusions (16a, 16b) 1n the height

direction (y) on the side opposite to the inner side (13) of the spacer profile (1) and defined by

the protrusions (16a, 16b) and the inner wall (21).
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6. Spacer profile according to claim 5, wherein

the protile body (10) defines therein a chamber (20) for accommodation of hygroscopic
material, wherein the chamber: (i) is laterally defined in the transverse direction (x) by the
side walls (11, 12), (11) 1s located further away from the inner side (13) of the spacer profile
(1) 1n the height direction (y) than the protrusions (16a, 16b), (iii) is formed so as to be not
diffusion-proof in the height direction (y) towards the inner side (13) of the spacer profile (1),
and (1v) the inner wall (21) defines the chamber (20) towards the inner side (13) of the spacer

profile.

7. Spacer profile according to any one of claims 1 to 6, wherein
the diffusion barrier film (30) comprises in the cross-section (x-y) perpendicular to the
longitudinal direction (z) a profiled elongation portion (31a-d) located at least partly in the

protrusions (16a, 16b).

8. Spacer profile according to any one of the preceding claims, wherein

the side walls (11, 12) are formed as an attachment base for the glazing panes (51, 52) of the

insulating glazing unit (50).

9. Spacer profile according to any one of the preceding claims, wherein

the diffusion barrier film (30) extends into the protrusions (16a, 16b) in the transverse

direction (x) until a distance (b7) from the outside of the side walls (11, 12).

10. Spacer profiile accbrding to any one of the preceding claims, wherein

the first material 1s a synthetic material, preferably polyolefin and still more preferably
polypropylene, and the second material 1s a metal, preferably stainless steel or steel having a
corrosion protection made of tin (tin plating) or zinc, and/or

the second material preferably has an E-modulus in the range of 170-240 N/mm?, preferably
about 210 N/mm®, a specific heat conductivity A less than or equal to 50 W/(mK), preferably
less than or equal to 25 W/(mK), still more preferably less than or equal to 15 W/(mK), and/or
the diffusion barrier film (30) preferably has a thickness greater than or equal to 0.03 mm and

smaller than or equal to 0.3 mm.

16
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11. Insulating glazing unit comprising:

at least two glazing panes (51, 52) arranged to oppose each other with a separation distance
therebetween so as to form an intervening space (53) between the glazing panes (51, 52), and
a spacer profile frame formed from a spacer profile (1) according to any one of claims 1 to 10
and at ]east partially defining the intervening space (53) between the glazing panes (51, 52),
wherein the side walls of the spacer profile (1) are, as attachment bases, adhered with a
diffusion-proof adhesive material (61) essentially along their entire length and at least partly
in the height direction with the inner side of the glazing panes (51, 52) that face thereto,

an interspace element holding means (70) is retained by the protrusions (16a, 16b), and

an interspace element (80) is held by the interspace element holding means (70) in the

mtervening space between the glazing panes (51, 52).

12. Insulating glazing unit according to claim 11, wherein
the interspace element holding means (70) has a retained portion (71) having a width (b8) in
the transverse direction (x) larger than a distance (b3) of the protrusions (16a, 16b) in the

transverse direction (x) and a holding portion (73) adapted to hold the interspace element

(80).

13. Insulating glazing unit according to claim 11 or 12, wherein

the interspace element holding means (70) is a metal clamp.

14. Insulating glazing unit according to any one of claims 11 to 13, wherein
the interspace element holding means (70) and/or the interspace element (80) comprises

openings for allowing a gas flow from the intervening space (53) to the spacer profile (1) on

the side opposite to the interspace element holding means (70).

15. Insulating glazing unit according to any one of the claims, 11 to 14 wherein

the spacer profile frame 1s adapted to guide the interspace element (80).

17
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