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Description

Technical Domain of the Invention

[0001] The present invention relates to an openable
frameless door or window casement arrangement with
insulated glazing.

Background of the Invention

[0002] The sufficient natural illumination of interior
spaces, especially buildings, is one of key parameters
for creating pleasant and healthy environment for people.
The daylight is the most interesting source of such illu-
mination and it is important to have some transparent
parts in building envelopes, to bring this light to the interior
of the building. To achieve good level of illumination, high-
ly transparent glazing is usually preferred. The glazing
is usually multifunctional, having some optional function-
alities to achieve required thermal insulation, solar con-
trol, safety, design, easy maintenance, acoustic comfort,
security, fire resistance, communication and some oth-
ers. Those functionalities are delivered thanks to different
glass technologies and product, e.g. low-E and solar con-
trol coatings, glass substrate modification, functional and
decorative layers on glass and inside of laminated struc-
tures, multiple glazing and multiple windows of facades
structures. Adding such functionalities has usually cer-
tain impact on light transmittance of the glazing, in most
of cases the decrease of the light transmittance. It means
that light transmittance (along with other important pa-
rameters such as g-value and U-value) is carefully con-
sidered during the design of new buildings as well as in
renovations of building envelopes, especially facades
and windows. The usual objective is to use the glazing
with high light transmittance, while keeping other neces-
sary performance parameters and aesthetics on required
level. Reachable light transmittance levels are known
and actual industrial standard solutions are very close to
those physical limits. While in new building design, it is
just one of limiting factor and designer usually has some
options to increase transparent part of the façade to bring
more light and reach level of required Daylight Factor
(DF) by improving Window To Wall Ration (WWR), it is
quite difficult to modify WWR in most cases of renova-
tions. During the renovation, WWR is usually predeter-
mined by existing structure and modification of building
envelop to improve WWR is a costly measure. In certain
cases, it is even technically impossible to increase WWR,
e.g. by increasing window size in weak supporting struc-
ture such as the wall. Additionally, WWR is usually neg-
atively influenced by new structures of windows and
frames. Modern window frames provides usually better
thermal insulation than traditional frame and are mostly
manufactured from plastic, metal, wood or composite
materials. Such insulated frames have larger sections
than traditional windows and thus have again negative
impact on natural illumination (mainly described by DF).

The frame size is even more problematic for openable
windows and façade segments, due to the fact that frame
consists of two parts, fixed frame and openable casement
or wing.
[0003] The problem of reduced transparency taking in-
to account stat-of-the-art windows is solved by narrowing
non-transparent part of the frame, thanks to eliminating
openable casement frame and integrating window hard-
ware into the Insulating Glass Unit (IGU). Along with that
improvement in transparency, it also potentially improves
window’s aesthetics, reduces complexity of the window
system, decreases window’s weight and makes it more
affordable to end consumer by means of reduction in
materials volume, easier installation and lower transport
costs. This solution provides the novelty way to use struc-
tural capacity of the glazing to avoid the classical double
frame structure of an openable window.
[0004] Having a proportionally larger transparent sur-
face allows designers to choose more freely glazing func-
tionalities as the negative impact on light transmittance
is compensated partially or fully by increased size of
transparent window surface, and achieve requested per-
formance even with quite complex multilayered and mul-
tifunctional glazing designs (e.g. triple glazing consisting
of glass with solar control coating, low-e coating, lami-
nated safety glass and partial decorative paint).
[0005] From a technical point of view, the largest com-
plexity of such frameless window concepts is to identify
the right way to integrate classical window hardware to
connect the glazing to the fixed frame. Window hardware
or fittings are these metallic parts (hinges, levers, sliding
support,...) which are, in traditional windows, positioned
between the casement frame and fixed frame, and by
means of which the casement can be opened or closed.
[0006] Some ideas can be found in the building interior
market, where fitting products have been developed for
frameless doors (i.e. for showers). In these applications,
the fittings which are required for the rotational movement
of the glazing, are clamped thereto or screwed thereon
by means of bore holes. However these solutions are not
fully adapted for multiple glazed units (with standard gas
leakage and moisture penetration properties) nor for
widely used turn and tilt windows (for which are used
specific so called turning/tilting fittings, by means of which
the window or door casing arrangement can be pivoted
or tilted relative to the mating frame in accordance with
the position of an actuating handle, whereby in a third
position of the actuating handle, by means of the fitting
there can be achieved a fixed latching in the mating
frame, as a result of which there is achieved a sealed
condition with respect to the exterior through the utiliza-
tion of encompassing seals).
[0007] Therefore, it is of interest to be able to create
openable (typically tilt and turn) frameless door and win-
dow casement arrangements which are able to contain
an insulated glazing with standard gas leakage and mois-
ture penetration properties. For this purpose, proposals
have already been made. The German Publication DE-
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AS-1212274 discloses an arrangement in which the in-
wardly located glass plate possesses a peripherally ex-
tending edge projection relative to the exteriorly located
glass plate, whereby there is contemplated a purely ro-
tary fitting which is either glued thereon or clamped there-
to, and essentially on the projection. However, this ar-
rangement does not permit the utilization of a turning/tilt-
ing fitting. The German Publication DE-U1-9304381 dis-
closes an arrangement with a spacer which is glued to-
gether with both glass plates and carries a peripheral
groove in its outwardly facing section, which serves for
the receipt of a fitting, especially a turning/tilting fitting.
However, the integration of the fitting directly in the spac-
er involves that loads applied to the fitting (i.e. weight of
the opened glazing, actuation of the fitting,...) can strong-
ly impair the spacer in its ability to maintain inert gas
inside the glazed unit. Under certain conditions, the loads
are also so high that the glass edge can splinter, which
is similarly undesired. A further disadvantage is that the
sealant adhesive is exposed to environmental influenc-
es, especially to sun rays, as a result of which there is
encountered an intense ageing which again, in turn,
leads to embrittlement and thereby to a loss in sealing
ability. Finally, it must be noted that the coloration which
may be necessary due to technological reasons for the
adhesive connection and for the spacer can lead to sig-
nificant adverse aesthetic influences. Moreover the edge
of the adhesive connection which is in general visible
through the glass plate is not configured quite linearly,
which is also undesired due to aesthetic reasons. The
Canadian Publication CA 2260070 presents a solution
to overcome above disadvantages and discloses a
frameless door or window casement arrangement with
insulated glazing in which the U-shaped profile receiving
the fittings, surrounds the spacer but is separated from
it, and is either glued to the glass or embedded in the
uncured sealing of the insulated glazing. Both of these
configurations are likely to lead to high local stressing of
the glass plates or of the sealant, which is undesired to
have a stable and durable IGU. In addition, embedding
the U-shape profile in uncured sealant is likely to lead to
inaccurate positioning, or even to spacer displacement
and butyl tear out (gas tight function of the spacer/sealing
is not easily controlled), and is very unpractical from a
process point of view (insertion of supporting profiles
must be made mandatorily during the few hours following
the injection of the sealant, when sealant has still suffi-
ciently low viscosity). When gluing the U-shaped profile
to glass, the structural durability of the assembly is di-
rectly depending on the quality and durability of the glue
which can be rapidly impaired by weathering conditions.
In addition to these structural weaknesses, solutions pre-
sented in CA 2260070 do not address the problem of the
thermal insulation of the window. In particular, the pe-
ripheral linear thermal transmittance is negatively im-
pacted by the introduction of profiles and hardware on
the edge of the glazing. No solution is presented to over-
come this problem.

[0008] Also the solutions proposed in
WO2006/099860 have the structural weaknesses men-
tioned above.
[0009] In summary, and for reasons presented above,
none of current propositions or solutions for frameless
window or door casement is believed to fulfill correctly
the standard requirements of a window, both structurally
and thermally.

Summary of the Invention

[0010] Accordingly, it is an object of the present inven-
tion to provide an openable frameless door or window
casement arrangement with insulated glazing and a
method for manufacturing such an openable frameless
door or window casement arrangement which will fulfill
the practical demands, from both mechanical and ther-
mal points of view, and can be practically performed in
a factory so as to more easily control the quality of the
finished product and to provide an openable frameless
door or window casement arrangement which is ready
for installation in wall openings.
[0011] According to a first aspect of the invention, there
is provided an openable frameless door or window case-
ment arrangement with multiple insulating glazing, com-
prising an externally located glass plate, an inwardly lo-
cated glass plate with an encompassing edge projection
opposite the externally located glass plate, a spacer
which is gas-tightly inserted generally along the edge be-
tween the inwardly located and externally located glass
plates creating a plate interspace, a cured cordon of seal-
ant securing said panels together and a fixing arrange-
ment which along the edge encompasses the spacer and
is positioned between the glass plates for receiving a
fitting, whereby actuating elements pass through the in-
wardly located glass plate through openings and facilitate
access to the fitting, wherein said fixing arrangement is
formed by a closed support profile and an outwardly
opening generally U-shaped profile, which arrangement
is closely fastened onto the cured sealant between the
glass plates and not permanently nor strongly bonded
with the abutting glass plates via the sealant or any ad-
ditional glue, and said closed support profile is formed
by strongly connected parts forming continuous framing
structure, and the closed support profile and the outward-
ly opening U-shaped profile, are bonded together by at
least one mean adapted to ensure durable structural con-
nection.
[0012] A key particularity of the present concept, as
compared to previously described solutions, is that there
is no permanent nor strong bonding between the profile
arrangement and the abutting glass sheets via the seal-
ant or via any additional glue. The structural cohesion of
the assembly is obtained by preventing the arrangement
to move independently from the glazed unit:

• in the plane of the window casement: because pro-
files, especially the closed support profile, are me-
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chanically fastened to form a mechanically continu-
ous support which is in close and continuous contact
with the external surface of the cured sealant of the
glazed unit, what prevents any slack between the
fixing arrangement and the sealant and therefore the
glazing.

• in the direction perpendicular to the window case-
ment: because the arrangement, in particular the
closed support profile, is maintained between the in-
wardly and the externally located glass plates.

[0013] The structural way of working of such a config-
uration can be explained with the following example.
When the window casement (glazed part) is opened so
that the plan of the casement is vertical and perpendicular
to the façade, even if the weight of the glazing directly
applies on the bottom part of the arrangement, this load
will be transferred, through the closed support profiles,
to the whole periphery of the glazing, and therefore to
the hardware which can support the opened casement.
[0014] A key advantage of the configuration disclosed
in the present invention is that the loads are mainly trans-
ferred all around the glazing via the continuous structure
formed by the closed support profile, and therefore with
very limited local stressing of the abutting glass sheets
or sealant (which is, by contrast, the case when profiles
are glued to glass or embedded in uncured sealant).
[0015] Moreover, fastening the arrangement onto
cured sealant, by contrast to embedding it in uncured
sealant, permits to have sufficient and appropriate seal-
ant strength to offer mechanical protection which allows
to avoid, when profiles are inserted, any perturbation (i.e.
displacement) of the spacer, that can occur if the arrange-
ment or profiles are inserted in a sealant which is un-
cured, and that could lead to higher gas leakage or water
penetration levels. Furthermore, the used of cured seal-
ant permits to have a solid-state level which allows for a
more accurate positioning of the profiles around the glaz-
ing. Fastening the arrangement on cured sealant is easily
noticeable on the final product, as there is no penetration
of the profiles inside the sealant, nor permanent bonding
between profiles and sealant, or between profiles and
glass sheets.
[0016] As a third advantage of this configuration, the
process to manufacture an openable frameless door or
window casement arrangement is improved. Indeed, fas-
tening the arrangement on the cured sealant enables to
have separated (in time, and in space) production steps
meaning that the production of the insulating glazing Unit
(IGU) and fastening of the profiles can be separated;
which render the whole process more flexible or less con-
straining.
[0017] It is understood that the fixing arrangement
which is formed by a closed support profile and an out-
wardly opening generally U-shaped profile, which ar-
rangement is closely fastened onto the cured cordon of
sealant could be formed by a single piece which is inde-

pendent of the spacer. The use of a single piece forming
the fixing arrangement facilitates the manufacturing of
the openable frameless door or window casement ar-
rangement accordingly to the invention.
[0018] According to a second aspect of the invention,
there is provided an openable frameless door or window
casement arrangement wherein the closed support pro-
file of the arrangement is positioned inside and closely
of the periphery of the externally located glass plate.
[0019] The closed support profile is inserted on its en-
tire height between the glass plates so that its outer sur-
face is as close as possible from the periphery of the
externally located glass plate, because such a position-
ing enables to minimize the distance covered by opaque
components on the periphery of the glazing, and there-
fore maximizes the natural light illumination of the build-
ing interior through the window, while still allowing the
closed profile to fulfill its mechanical support function (as
it is entirely inserted between the glass plates).
[0020] The closed support profile is chosen among
generally and commercially available hollow profiles with
close, typically square or rectangular, section. For struc-
tural reinforcement or thermal insulation, the closed pro-
file of hollow section could be filled with a specific rein-
forcement or insulating material.
[0021] According to another aspect of the invention,
there is provided an openable frameless door or window
casement arrangement wherein the outwardly generally
opening U-shaped profile of the fixing arrangement is
positioned in the space defined between peripheries of
the said externally located glass plate and the said in-
wardly located glass plate.
[0022] The load transferring and supporting function is
already fulfilled by the closed support profile. Therefore
the outwardly opened U-shaped profile, which is tightly
connected to it and has no supporting function, is not
necessarily positioned inside the periphery of the exter-
nally located glass plate. On the contrary, it is preferable
to position it outside the periphery of the externally locat-
ed glass plate, again, in order to minimize the light ob-
struction. In addition, it is preferable to position the U-
shaped profile inside the periphery of the internally locat-
ed glass plate, so as to protect and hide it (and in partic-
ular the hardware which is fixed to it) from people located
in the interior of the building.
[0023] Preferably, the U-shaped profile may comprise,
in cross-section, two leg portions joined by a bridging
portion, the free ends of the leg portions lying not beyond
the level of the edge of the externally located glass plate.
[0024] According to a further aspect of the invention,
there is provided an openable frameless door or window
casement arrangement comprising a cured cordon of
sealant which has a generally flat surface suitable for
creating good surface contact with closed support profile.
[0025] Ensuring a flat surface of the cured cordon of
sealant and therefore a good surface contact between
the closed support profile and the cured sealant is of high
importance in the concept, because the closed profile is
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not glued or fixed to the adjacent glass surfaces nor em-
bedded in the glazing sealant. Ensuring a good surface
contact between the cured sealant of the glazing and the
closed profile consists in other words in vanishing the
possible movements and displacements between the
closed profile and the sealant of the glazing, and it en-
sures that the glazing and closed support profiles (and
all the components fixed to it) cannot move independently
from each other. Indeed, any slack between the sealant
and the profiles would cause a slack between the glazed
part and the fixed frame. So the close fastening avoids
shifts that would render the opening and closure of the
window more difficult (larger handle forces needed), and
also avoids local damaging of the cured sealant due to
repeatedly and locally applied forces.
[0026] The sealant material is selected from silicone,
polyurethane or polysulfide adhesive materials. Prefer-
ably, the adhesive material is selected from silicone ad-
hesive materials, because silicone materials are much
less sensitive to light, and globally more stable than other
cited materials. More preferably, it is a silicone adhesive
material with high elastic modulus in tension and com-
pression (E > 2,5 Mpa) and high hardness (H (shore A)
> 55). Such a material reduces the deformation of the
glass during heating/cooling cycles, and therefore, re-
duces possible stresses on the profile arrangement.
[0027] Accordingly to the invention, the cordon of resin
must be cured, or at least sufficiently cured, before the
integration of the profile arrangement, so that there is no
permanent penetration of the arrangement in the sealant,
nor permanent bonding between them. The advantages
of such a configuration have already been emphasized
in above paragraphs.
[0028] From a technical point of view, it is easy to make
the difference with CA 2260070, where profiles are em-
bedded in uncured sealant. Embedding means that the
sealant has sufficiently low viscosity to be deformed and
immerse partially or totally the profile. In the present in-
vention, we consider that tack-free time is the minimum
duration before integration of profile arrangement. Tack
free time is the period from the start of cure to a point
when the material is sufficiently robust to resist damage
by contact or touch or setting dirt. After this period, the
sealant is not fully cured, but it has reached a sufficient
modulus and hardness to prevent the profile arrange-
ment to penetrate inside the sealant. For a silicone for
instance, tack-free time is about 3 to 4 hours. After this
period, the product has reached a hardness Shore A of
about 20 to 30.
[0029] Not mandatory, but preferred, is the integration
of the profile arrangement between the tack free time and
the time when the sealant has developed its full hardness.
For a silicone, almost full hardness (~40 to 63 Shore A
depending on the Silicone type) and full curing (~ 95%)
are obtained after 24 to 48 hours.
[0030] The closed support profile is formed by strongly
connected parts forming continuous framing structure.
[0031] It is fundamental for the closed support profile

to be made of strongly connected members, forming a
continuous framing structure. As already emphasized in
above paragraphs, such a fastening makes the whole
cohesion of the assembly, by preventing the profiles (and
the integrated fittings) to move independently of the glaz-
ing. The continuity of the closed support profile means
that any dynamic or static load applied locally or on limited
portion of the closed profile is transferred and distributed
on the complete profile structure. There are at least two
advantages consequent to this:

- stresses are locally reduced, because the same total
load is distributed and applies on a larger total sur-
face;

- as soon as the closed profile is tightly fastened onto
the glazing, any load applied to the glazing or case-
ment when it is opened (own weight for instance) is
directly and completely transferred to the fixed frame
via the hardware components which are positioned
regularly along the glazing periphery.

[0032] Pursuant to a further aspect of the present in-
vention, the closed support profile is made of material
with high tensile strength capacity, low deformation, low
thermal expansion.
[0033] The choice of the material for closed support
profile is of high importance because of the mechanical
function fulfilled by the profile. A high tensile strength
allows the profile to sustain loads applied to it, without
breaking or being damaged. A low deformability avoids
the creation of slacks between the profile and the glazing
due to repeated mechanical loads applied during the
product lifecycle. Similarly, a low thermal expansion
avoids the creation of slacks between the profile and the
glazing due to cooling/heating cycles undergone by the
product.
[0034] The closed support profile is typically made of
a reinforced plastic like PEEK, PP, PU, PA,... or a metal
like thin wall stainless steel, aluminum,...
[0035] Pursuant to a further aspect of the invention,
the closed support profile is separated from the outwardly
opening U-shaped profile by a tight gasket.
[0036] The utilization of tight gaskets in window prod-
ucts is a highly recommended step to ensure the product
to fulfill sufficient water tightness and air permeability per-
formances. The insertion of the gasket between the
closed profile and the outwardly opening U shaped profile
is key as it allows to have a smooth contact between both
profiles, and because it is a barrier to humidity preventing
(or at least reducing the amount of) water to reach the
closed support profile and to infiltrate between the closed
support profile and the sealant.
[0037] Such a positioning is also very practical in terms
of fabrication process as it enables to fasten the gasket
very easily to the rest of the structure, by fastening the
profiles together with the gasket being held in between.
[0038] Tightness gasket is suitably made of a durable
and elastic material, such as a natural or synthetic rubber.
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[0039] Pursuant to a further aspect of the present in-
vention, a joint is positioned between the closed support
profile and the outwardly opening U-shaped profile (12)
and extends at least to the edge of the externally located
glass plate.
[0040] In addition with its water barrier function, the
gasket can also be used to protect the edge of the exter-
nally located glass plate, which can be a key safety or
comfort parameter for the window casement perception.
[0041] The closed support profile and the outwardly
opening U-shaped profile, are bonded together by at
least one mean adapted to ensure durable structural con-
nection. The said mean could be for example an adhesive
joint, a screw, a glue, a welding joint....
[0042] Connection of the closed support profile to the
outwardly opening U shaped profile needs to be struc-
turally strong to ensure that both profiles cannot move
independently from each other, and that loads applied to
one are automatically and on their whole connection
length transferred to the other. The durability of the con-
nection is of importance as well, knowing the weathering
conditions that could stress the connection such as re-
sistance to water, high temperatures, thermal cycles,...
[0043] Preferably, the mean adapted to ensure durable
structural connection is a self-tapping screw (material
without corrosion problem).
[0044] The advantages of the self-tapping screw are:

• easy and low cost fastening process
• mechanically strong
• durable.

[0045] Pursuant to a further aspect of the invention,
the openable frameless door or window casement ar-
rangement is characterized in that the inwardly located
glass plate is heat-strengthened or toughened.
[0046] The inwardly located glass plate has no periph-
eral protection, by contrast with a classical double framed
window, and is more likely to be subjected to contacts
and shocks linked to human activities inside the building.
For safety reasons, it is therefore of interest that the in-
wardly located glass plate is heat-treated to have en-
hanced resistance to mechanical and thermal shocks. It
can be heat-strengthened (according to EN 1863-2:
2004), thermally toughened (according to EN 12150-2:
2000), thermally toughened and heat soaked (according
to EN 14179-2: 2005). But only in cases of heat tough-
ening, the glass may be considered as a safety glass, as
breakage then leads to the formation of small (and not
sharp) pieces. It is useful to mention that the aforemen-
tioned heat strengthening processes are compatible with
silk-printing or enameling processes, which would be
needed in the present concept, if the encompassing edge
protection should be rendered opaque to hide the profile
arrangement and the integrated hardware; and they are
also compatible with drilling processes needed to make
openings to give access to hardware from the interior of
the building.

[0047] Preferably, the inwardly located glass plate will
be edge-grinded before heat-treatment. Edge grinding
renders sharp edges into smooth edges which are much
more safer for people who could come in contact with
the casement, in particular with the edge of the casement.
[0048] Advantageously, the inwardly located glass
plate will have a low-e coating on the side facing the
interior of the glazed unit, for thermal insulation improve-
ment.
[0049] According to one aspect of the invention, the
multiple glazing is a double or a triple glazing.
[0050] In another embodiment, the multiple glazing is
a triple glazing which has thermally insulating material
placed at the periphery of the case arrangement creating
thermal break at its peripheral zone and is located be-
tween externally located glass plate and middle glass
plate.
[0051] Integrating a profile arrangement on the periph-
ery of the glazed unit has for impact to reduce the linear
thermal resistance, known as the Psi-value (Ψg), of the
glazing. This is due to heat conduction through the pro-
files. Heat conduction can be reduced by the use of pol-
ymeric or composite profiles instead of metallic profiles;
but in any case, the impact will not be negligible. This is
the reason why it is of interest to introduce on the periph-
ery of the glazing thermally insulating compounds. To
reduce the heat flux, these compounds must be placed
in series with the profiles. This is very difficult to achieve
with a double glazed unit, and, by contrast, quite straight-
forward for a triple glazed unit for which a free space is
available between the mid located and the externally lo-
cated glass panes, directly in series with the profile ar-
rangement inserted between the inwardly and the mid
located glass plates.
[0052] The thermally insulating compound may be
chosen amongst very diverse materials, including poly-
urethane foam, polystyrene, glass or stone wool,...;
which will be preferably chosen to be chemically com-
patible with the sealant of the glazing.
[0053] In the triple glazing version, the gasket fastened
between closed and opened U shape profile extends to
the edge of the externally located glass plate as it is
claimed in claim 12. This also enables to reduce the risk
of water penetration from the exterior, and protect the
thermally insulating material which is placed between the
middle and the external pane.
[0054] According to a further aspect of the invention,
there is provided a method of manufacturing an openable
frameless door or window casement arrangement com-
prising the steps of:

a) Providing at least one externally located glass
plate, an inwardly located glass plate with an encom-
passing edge projection;

b) Enameling or silk-printing the edge region of at
least the inwardly located glass plate with an encom-
passing edge projection;

9 10 



EP 3 060 739 B1

7

5

10

15

20

25

30

35

40

45

50

55

c) Heat treating at least the inwardly located glass
plate with an encompassing edge projection for burn-
ing the enameling or silk-printing;

d) Associating, inserting, assembling and gluing of
the outwardly and inwardly located glass plates and
the spacer for insulated glazing;

e) Filling in of cordon of sealant for the insulated glaz-
ing;

f) Curing the cordon of sealant until reaching the tack-
free time and elastic/hardness conditions thereof;

g) Inserting the closed profile made of strongly con-
nected members forming a continuous framing
structure, and fastening it closely around the cured
sealant in the space between the outwardly and in-
wardly glass plates;

h) Inserting, for triple glazed units, a thermally insu-
lating material around the spacer and the sealant
separating the mid and the outwardly located glass
plates;

i) And fastening the outwardly opening generally U-
shaped profile to the closed support profile.

[0055] The advantage of such a construction is that
the stepped IGU can be manufactured on a classical au-
tomatic IGU production line, and that the introduction of
profiles can be made in a second, separate step. Thus,
there is no constraint on maximum time to be respected
between production of IGU and integration of profiles.
Once the profiles are integrated, fittings can be fixed all
around the glazing, and the resulting assembly is then
ready to be installed in a fixed frame.
[0056] The invention will now be further described with
reference to the accompanying drawings, in which:

Figure 1 shows a partial cross-section of an open-
able frameless window casement arrangement with
double insulating glazing according to a first embod-
iment of the invention;

Figure 2 illustrates schematically a plan view of such
an openable frameless window casement arrange-
ment seen from the interior of the building, where
only closed support profile and connections between
closed support profile members are depicted;

Figure 3 illustrates schematically another plan view
of such an openable frameless window casement
arrangement with double insulating glazing accord-
ing to a first embodiment of the invention, where all
described components are depicted, and seen from
the interior of the building.

Figure 4 shows a partial cross-section of an open-
able frameless window casement arrangement with
triple insulating glazing according to a first embodi-
ment of the invention.

[0057] Figure 1 illustrates an inventive openable
frameless window casement arrangement 1, which is
constructed in accordance with the principle of an insu-
lated glazing. Accordingly, it is provided with an outwardly
or externally located glass plate 2, an inwardly located
glass plate 3 and a spacer 4.
[0058] The spacer 4 is typically of commercially usual
constructional type and consists of a hollow profile ele-
ment, formed of metal and/or plastics, of rectangular (or
close from rectangular) cross-section, in the inner space
of which there can be received a moisture- absorbent
material, whereby the inner space stands in connection
with the plate interspace 7 through small perforated
holes . Alternatively, the spacer 4 is a flexible cordon
which is typically made of a polymeric foam, such as a
silicone foam.
[0059] As is usual with insulated glazing, the spacer 4
is inserted between the glass plates 2 and 3 by means
of butyl or silicone adhesive strips 16 at a certain, gen-
erally small, distance from the outer edges of the latter.
Thereby, formed is an encompassing surrounding edge
joint, such as is usual for insulated glazing, which is pro-
vided with a cordon of sealant 5. Thus, the interspace 7
between the glass plates 2 and 3 is sealed with respect
to the exterior in a gas and moisture-sealed type manner.
The plate interspace 7, as is known per se, can be filled
with a gas or (partially) evacuated.
[0060] The sealant material 5 is typically selected from
silicone, polyurethane or polysulfide adhesive materials.
Preferably, the adhesive material is selected from sili-
cone adhesive materials, because silicone materials are
much less sensitive to light, and globally more stable than
other cited materials. More preferably, it is a silicone ad-
hesive material with high elastic modulus in tension and
compression (E > 2,5 Mpa) and high hardness (H (shore
A) > 55). Such a material reduces the deformation of the
glass during heating/cooling cycles, and therefore, re-
duces possible stresses on the profile arrangement.
[0061] Accordingly to the invention, the cordon of seal-
ant must be cured, or at least sufficiently cured, before
the integration of the fixing arrangement 10, so that there
is no permanent penetration of the arrangement in the
sealant, nor permanent bonding between them.
[0062] Preferably, the cured cordon of sealant 5 has a
generally flat outer surface suitable for creating good sur-
face contact with closed support profile 11. The advan-
tages of such a configuration have already been empha-
sized in above paragraphs.
[0063] Pursuant to the first embodiment of the inven-
tion, the closed support profile 11 of the fixing arrange-
ment 10, which is separated from the spacer 4, is inserted
between the outwardly and inwardly located glass plates
2,3 and positioned closely to, and in contact with the outer
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surface of the cordon of sealant 5. The closed support
profile 11 may have different shaped sections (I profile,
Omega profile, rectangular or square closed profile,...).
Preferably, it consists of a hollow profile element of rec-
tangular or tubular cross section.
[0064] Preferably, the closed support profile 11 is
made of a material with high tensile strength capacity,
low deformability, and low thermal expansion. For exam-
ple, the closed support profile 11 is made of a material
chosen among reinforced plastics such as the Poly-
EtherEtherKetone (PEEK), Polypropylene (PP), Poly-
urethane (PU), Polyamide (PA)... or metals like thin wall
stainless steel, aluminum alloy... or composite materials
made of plastics and metallic parts.
[0065] As depicted on Figure 2, the closed support
profile 11 is formed by strongly connected parts or mem-
bers forming continuous framing structure. Figure 2 rep-
resents a connection which is a classical fastening with
corner pieces. But it is understood that any other kind of
connection, which is compatible with the IGU assembly,
may be envisioned for the purpose of the invention: sol-
dering, brazing, adhesive bonding,... It is fundamental
for the closed support profile 11 to be made of strongly
connected members 21, forming a continuous framing
structure. As already emphasized in above paragraphs,
such a fastening makes the whole cohesion of the as-
sembly, by preventing the profiles (and the integrated
fittings) to move independently of the glazing.
[0066] As depicted on Figure 1, and according to the
invention, the fixing arrangement is completed with an
outwardly opening generally U-shaped profile for the re-
ceipt of a fitting, especially a turning/tilting fitting of a usual
type of construction.
[0067] The inwardly located glass plate 3 possesses
a surrounding edge projection 6 opposite to the externally
located glass plate 2, which serves, first, for protecting
and hiding the profile arrangement and the window hard-
ware/fitting from people located inside the building, and
secondly, to offer a continuous contact surface between
the glazed casement and the fixed frame.
[0068] According to another aspect of the invention,
the closed support profile 11 and the outwardly opening
U-shaped profile 12, are bonded together by at least one
mean 14 adapted to ensure durable structural connection
between the said closed support profile 11 and the out-
wardly opening U-shaped profile 12. Preferably, the
closed support profile 11 and the outwardly opening U-
shaped profile 12 are bonded together by a welded/sol-
dered/brazed joint and/or by an adhesive joint and/or by
screws. More preferably, the closed support profile 11
and the outwardly opening U-shaped profile 12 are bond-
ed together by self-tapping screws which have no corro-
sion problem.
[0069] According to another aspect of the invention,
the closed support profile 11 and the outwardly opening
generally U-shaped profile 12 are separated from each
other by a tight gasket 13. The tight gasket 13 is posi-
tioned between the closed support profile 11 and the out-

wardly opening U-shaped profile 12, so as to prevent
water to infiltrate and accumulate around closed support
profile 11, in particular between the cured cordon of seal-
ant 5 and the closed support profile 11, and extends to
at least to the edge of the externally located glass plate
2 to protect the edge of the externally located glass plate,
which can be a key safety factor for people who could
enter into contact with the opened window casement.
[0070] In the embodiment illustrated in Figure 1, the
inwardly located glass plate 3 possesses an enameling
15 which extends around the edge facing towards the
plate interspace 7, the width is so dimensioned, as rep-
resented, that the spacer 4 and the fixing arrangement
10, as well as the cordon of sealant 5 therebetween are
covered. It was found that such type of covering, such
as the enameling, in its edge region can be produced
extremely precisely, which is not afforded for the posi-
tioning of the silicon or butyl strips, so that there can be
achieved an aesthetically clean closure. Furthermore,
this enameling 15 renders the glass in this region opaque
and/or colored in a particular manner. This enameling is
a special glass technological treatment which requires a
heat etching procedure. Heretofore this was only known
with artistic work. However, it turned out that notwith-
standing the enameling 15 there is achieved a very good
adhesive base for the silicon or, respectively, butyl strips ,
and also for the cordon of sealant, so that gas tight and
liquid tight closure is achieved for the plate interspace 7.
[0071] In the same way, the edge of the externally lo-
cated glass plate 2 is preferably enameled or printed for
hiding the spacer and sealant behind. This covering is
made in the very same way as for the externally located
glass plate, prior to the assembly.
[0072] Figure 3 schematically illustrates the inwardly
located glass plate 3 seen from the interior. This figure
provides indications with regard to the dimensioning of
the projection of the inwardly located glass plate 3. This
projection is to be dimensioned so that the fixing arrange-
ment and the elements of the fitting which project away
from the plate interspace 7 will not be disruptive, espe-
cially will not be visible in the closed condition of the case-
ment arrangement.
[0073] Figure 3 also illustrates how the inwardly locat-
ed glass plate is drilled to allow for the passage of actu-
ating elements, i.e. handles (which are not represented
here), for the actuation of the window fitting/hardware.
For a sake of simplicity, only one bore hole 31, of a cir-
cular/oval shape, was represented on the picture, but it
is understood that other drilling schemes may be envi-
sioned for this purpose. In another arrangement of such
through bore holes 31, three holes might be needed: a
middle somewhat larger bore for the through passage of
the actuating element, and two neighboring somewhat
smaller bores for the fastening elements of the actuating
element. Further bores are not required in accordance
with the present state of the technology for turning/tilting
fittings.
[0074] As the window fitting essentially lies in the free
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space of the outwardly opening generally U-shaped pro-
file 12, bore hole(s) are drilled in the inwardly located
glass plate 3 at the same level as the U-shaped profile
lies between the two glass plates, so that the access of
actuating elements to fitting is straightforward.
[0075] According to another aspect of the invention,
the inwardly located glass plate is heat-treated after drill-
ing, edge grinding and enameling processes, which al-
lows this glass pane to sustain larger thermal and me-
chanical shocks.
[0076] The advantages of such an openable frameless
door or window casement arrangement 1 with insulated
glazing are apparent. Besides all advantages of an insu-
lated glazing there is achieved an extremely high light
through-flow. Furthermore, it is easy to take care of the
arrangement. In contrast with a usual framed window,
there is no presence of any corners or edges, which fa-
cilitates cleaning. Furthermore, it is possible to have a
free color selection, especially for an enamelling. The
servicing is unchanged with regard to usual framed win-
dows, inasmuch as identical turning/tilting fittings can be
employed. Architecturally viewed, for large building sur-
faces, the position of fixedly installed glass plates and of
casement arrangements which can be opened, can be
suitably selected, since the frames are eliminated and
also for shutter frames there are no additional require-
ments to be considered.
[0077] Figure 4 shows a partial cross-section of an
openable frameless window casement arrangement with
triple insulating glazing, which is again constructed in ac-
cordance with the principle of an insulated glazing. Ac-
cordingly, it is provided with an outwardly or externally
located glass plate, a mid located glass plate 41, an in-
wardly located glass plate 3 and a spacer.
[0078] Inwardly located glass plate and mid located
glass plate 41, 3, of the triple insulating glass casement
are assembled in the same way as the double glazed
structure presented on Figure 1: encompassing edge
protection 6 on inwardly located glass plate 3; separation
of glass plates with a spacer 4, butyl strips 16, and a
cordon of sealant 5, making a gas and liquid tight closure
for the plate interspace 7; and closely fastened onto the
cured cordon of sealant 5, a fixing arrangement 10 for
the receipt of the window hardware, made of a closed
support profile 11 and an outwardly opening generally
U-shaped profile 12, both profiles being separated by a
tightness gasket 13, suitably fabricated in a rubber ma-
terial. The advantages and technical outcome of such a
configuration have already been reviewed in preceding
pictures.
[0079] The assembly comprises of a third, externally
located, glass plate which is affixed to the mid-located
glass plate, and separated from it with a similar spacer,
butyl strips and sealant combination. The resulting inter-
space is in this way tightly closed. Preferably, the exter-
nally located glass plate edge is at the same level as the
mid located glass plate edge 41, as depicted on Figure 4.
[0080] Between externally located glass plate and mid

located glass plate 2, 41, a thermally insulating material
42 is added to induce a break in the thermal fluxes that
could occur on the periphery of the window casement
through the profile arrangement 10 placed between the
inwardly located and the mid located glass plates 3, 41.
For reasons exposed above, the thermal break prefera-
bly lies in series with the profile arrangement to reduce
significantly the thermal flux in this portion of the case-
ment.
[0081] The thermally insulating material 42, typically a
foam material, is protected from humidity by the tightness
gasket 13 fastened in the profile arrangement 10, and
which extends at least to the edge of the externally lo-
cated glass plate 2. The protrusion formed at the edge
of the externally located glass plate and which completely
and continuously surrounds it, may enters into contact
with the fixed frame, once the casement is introduced in
it, to form a tightness barrier for the window.
[0082] It is of common knowledge that physical sepa-
ration of the air barrier and water barrier has a beneficial
impact on tightness properties of the window. The space
formed between the two barriers and the fixed frame
(when the casement is closed) ensures a correct drain-
age of the water through the fixed frame, what prevents
water leakage at the periphery of the window.
[0083] In regards with this, the openable frameless
window casement arrangement with triple insulating
glazing, as depicted on Figure 4, is constructed in such
a way that air and water barriers are physically separated.
In summary, the advantages of the triple glazed frame-
less casement are:

• better thermal insulation: smaller U value of the glaz-
ing and smaller peripheral linear thermal transmit-
tance (Ψg) due to the insertion of a thermal break
material in series with the profile arrangement 10.

• an additional space that can be used to separate
physically the central tightness joint (water tightness
joint used to protect metallic hardware from corro-
sion) and the externally located joint (air tightness
joint). Physical separation of water and air barriers
is highly recommended for a window to reach re-
quired tightness performances.

• three glass panes which allow for the integration of
more functionalities (low-e coating, solar control,...).

[0084] Furthermore, it is also to be mentioned that in
none of the figures are illustrated the commercially usual
fitting and the fixed frame adapted to receive the open-
able window casement arrangements described on Fig-
ures 1 to 4. However, it is understood that such casement
arrangements have logically to be combined with a
fixed/mating frame, by means of fittings, to be a complete
window product as introduced in the present document.
[0085] The mating frame is fabricated from typical ma-
terials known for this application: wood, plastics (such as
Polyvinylchloride (PVC), Polyurethane (PU)), metals
(such as steel or aluminum) or combinations of these;
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and can be completed with thermally insulating material
(for Aluminum frames typically) or mechanical reinforce-
ment material (for plastics frames typically). It has a ge-
ometry adapted to receive the openable window case-
ment. In the closed position, there is:

• a first continuous contact with the mating frame on
the internal surface of the encompassing edge pro-
tection of the inwardly located glass plate;

• a second and preferably a third sealed contact be-
tween the tightness gasket of the window casement
and the mating frame. As already emphasized, a
physical separation between the external air barrier
seal and the central water barrier seal is highly pre-
ferred to ensure correct tightness performances of
the window.

[0086] The mating frame is fixedly anchored in the
building in a known manner which is not illustrated in
detail.

Claims

1. An openable frameless door or window casement
arrangement with multiple insulating glazing, com-
prising an externally located glass plate (2), an in-
wardly located glass plate (3) with an encompassing
edge projection (6) opposite the externally located
glass plate (2), a spacer (4) which is gas-tightly in-
serted generally along the edge between the inward-
ly located and externally located glass plates (2, 3)
creating a plate interspace (7), a cured cordon of
sealant (5) securing said panels together and a fixing
arrangement (10) which along the edge encompass-
es the spacer (4) and is positioned between the glass
plates (2, 3) for receiving a fitting, whereby actuating
elements pass through the inwardly located glass
plate (3) through openings and facilitate access to
the fitting,
characterized in that said fixing arrangement (10)
is formed by a closed support profile (11) and an
outwardly opening generally U-shaped profile (12),
which arrangement (10) is closely fastened onto the
cured sealant (5) between the glass plates (2, 3) and
not permanently nor strongly bonded with the abut-
ting glass plates (2,3) via the sealant (5) or any ad-
ditional glue, and said closed support profile (11) is
formed by strongly connected parts forming contin-
uous framing structure, and the closed support pro-
file (11) and the outwardly opening U-shaped profile
(12), are bonded together by at least one mean (14)
adapted to ensure durable structural connection.

2. An openable frameless door or window casement
arrangement (1) according to claim 1, characterized
in that the closed support profile (11) is positioned
inside and closely of the periphery of the said exter-

nally located glass plate (2).

3. An openable frameless door or window casement
arrangement (1) according to claim 1 characterized
in that the outwardly generally opening U-shaped
profile (12) is positioned in the space defined be-
tween peripheries of the said externally located glass
plate (2) and the said inwardly located glass plate (3).

4. An openable frameless door or window casement
arrangement (1) according to claim 1, characterized
in that the cured cordon of sealant (5) has a gener-
ally flat surface suitable for creating good surface
contact with closed support profile (11).

5. An openable frameless door or window casement
arrangement (1) according to anyone of the preced-
ing claims, characterized in that the closed support
profile (11) is made of material with high tensile
strength capacity, low deformation, low thermal ex-
pansion or metal.

6. An openable frameless door or window casement
arrangement (1) according to anyone of preceding
claims, characterized in that the closed support
profile (11) is separated from the outwardly opening
U-shaped profile (12) by a tight gasket (13).

7. An openable frameless door or window casement
arrangement (1) according to claim 6, characterized
in that a tight gasket (13) is positioned between the
closed support profile (11) and the outwardly open-
ing U-shaped profile (12) and extends to at least to
the edge of the externally located glass plate (2).

8. An openable frameless door or window casement
arrangement (1) according to anyone of the preced-
ing claims, characterized in that the mean (14) is
a self-tapping screw.

9. An openable frameless door or window casement
arrangement (1) according to anyone of preceding
claims, characterized in that the inwardly located
glass plate (3) is heat-strengthened or tempered.

10. An openable frameless door or window casement
arrangement (1) according to anyone of preceding
claims, characterized in that the multiple glazing is
a double glazing.

11. An openable frameless door or window casement
arrangement (1) according to claims 1 to 9, charac-
terized in that the multiple glazing is a triple glazing.

12. An openable frameless door or window casement
arrangement (1) according to claims 1 to 7, charac-
terized in that the multiple glazing is a triple glazing
which has thermally insulating material placed at the
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periphery of the case arrangement creating thermal
break at its peripheral zone and is located between
externally located glass plate (2) and middle glass
plate.

13. An method of manufacturing an openable frameless
door or window casement arrangement (1) compris-
ing the steps of:

a) Providing at least one externally located glass
plate (2), an inwardly located glass plate (3) with
an encompassing edge projection (6);
b) Enameling or silk-printing (15) the edge re-
gion of at least the inwardly located glass plate
(3) with an encompassing edge projection (6);
c) Heat treating at least the inwardly located
glass plate (2) with an encompassing edge pro-
jection (6) for burning the enameling or silk-print-
ing;
d) Associating, inserting, assembling and gluing
of the outwardly (2) and inwardly located glass
plates (3) and the spacer (4) for insulated glaz-
ing;
e) Filling in of cordon of sealant (5) for the insu-
lated glazing;
f) Curing the cordon of sealant (5) until reaching
the tack-free time and elastic/hardness condi-
tions thereof;
g) Inserting the closed profile (11) made of
strongly connected members forming a contin-
uous framing structure, and fastening it closely
around the cured sealant (5) in the space (7)
between the outwardly (2) and inwardly (3) glass
plates;
h) Inserting, for triple glazed units, a thermally
insulating material around the spacer and the
sealant separating the mid and the outwardly
located glass plates;
i) And fastening the outwardly opening generally
U-shaped profile (12) to the closed support pro-
file (11).

14. A method of manufacturing an openable frameless
door or window casement arrangement (1) accord-
ing to claim 13, characterized in the multiple glazing
is a triple glazing and in that a thermally insulating
material is inserted around the spacer and the cor-
don of sealant (5) separating the mid and the out-
wardly located (2) glass plates.

Patentansprüche

1. Zu öffnende, rahmenlose Tür- oder Fensterflügela-
nordnung mit Mehrfachisolierverglasung, umfas-
send eine extern angeordnete Glasplatte (2), eine
innen angeordnete Glasplatte (3) mit einem um-
schließenden Randvorsprung (6) gegenüber der ex-

tern angeordneten Glasplatte (2), einen Abstandhal-
ter (4), der gasdicht allgemein entlang des Rands
zwischen der innen angeordneten und der extern
angeordneten Glasplatte (2, 3) eingeführt ist und ei-
nen Plattenzwischenraum (7) erzeugt, einen gehär-
teten Wulst aus Dichtungsmasse (5), der die Platten
aneinander befestigt, und eine Befestigungsanord-
nung (10), die entlang des Rands den Abstandhalter
(4) umschließt und zwischen den Glasplatten (2, 3)
positioniert ist, um einen Beschlag aufzunehmen,
wobei Betätigungselemente durch die innen ange-
ordnete Glasplatte (3) durch Öffnungen gehen und
den Zugriff auf den Beschlag ermöglichen,
dadurch gekennzeichnet, dass die Befestigungs-
anordnung (10) durch ein geschlossenes Stützprofil
(11) und ein nach außen offenes, allgemein U-för-
miges Profil (12) gebildet wird, wobei die Anordnung
(10) eng auf der gehärteten Dichtungsmasse (5) zwi-
schen den Glasplatten (2, 3) befestigt und nicht per-
manent oder fest mit den anliegenden Glasplatten
(2, 3) über die Dichtungsmasse (5) oder einen be-
liebigen zusätzlichen Klebstoff verbunden ist, und
das geschlossene Stützprofil (11) durch fest verbun-
dene Teile gebildet wird, die eine durchgehende
Rahmenstruktur bilden, und das geschlossene
Stützprofil (11) und das nach außen offene U-förmi-
ge Profil (12) mit mindestens einem Mittel (14) mit-
einander verbunden sind, das für die Gewährleis-
tung einer einer dauerhaften strukturellen Verbin-
dung ausgeführt ist.

2. Zu öffnende, rahmenlose Tür- oder Fensterflügela-
nordnung (1) nach Anspruch 1, dadurch gekenn-
zeichnet, dass das geschlossene Stützprofil (11)
innerhalb des Umfangs der außen angeordneten
Glasplatte (2) und nahe daran positioniert ist.

3. Zu öffnende, rahmenlose Tür- oder Fensterflügela-
nordnung (1) nach Anspruch 1, dadurch gekenn-
zeichnet, dass das nach außen allgemein offenes
U-förmiges Profil (12) in dem zwischen Umfängen
der extern angeordneten Glasplatte (2) und der in-
nen angeordneten Glasplatte (3) definierten Raum
positioniert ist.

4. Zu öffnende, rahmenlose Tür- oder Fensterflügela-
nordnung (1) nach Anspruch 1, dadurch gekenn-
zeichnet, dass der ausgehärtete Wulst aus Dich-
tungsmasse (5) eine allgemein flache Oberfläche
hat, die zur Herstellung eines guten flächigen Kon-
takts mit dem geschlossenen Stützprofil (11) geeig-
net ist.

5. Zu öffnende, rahmenlose Tür- oder Fensterflügela-
nordnung (1) nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass das ge-
schlossene Stützprofil (11) aus einem Material mit
hoher Zugfestigkeit, geringer Deformation, geringer
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Wärmedehnung oder aus Metall hergestellt ist.

6. Zu öffnende, rahmenlose Tür- oder Fensterflügela-
nordnung (1) nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass das ge-
schlossene Stützprofil (11) durch eine dichte Dich-
tung (13) von dem nach außen offenen U-förmigen
Profil (12) getrennt ist.

7. Zu öffnende, rahmenlose Tür- oder Fensterflügela-
nordnung (1) nach Anspruch 6, dadurch gekenn-
zeichnet, dass eine dichte Dichtung (13) zwischen
dem geschlossenen Stützprofil (11) und dem nach
außen offenen U-förmigen Profil (12) positioniert ist
und sich bis mindestens zu dem Rand der extern
angeordneten Glasplatte (2) erstreckt.

8. Zu öffnende, rahmenlose Tür- oder Fensterflügela-
nordnung (1) nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass das Mittel
(14) eine selbstschneidende Schraube ist.

9. Zu öffnende, rahmenlose Tür- oder Fensterflügela-
nordnung (1) nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass die innen
angeordnete Glasplatte (3) teilvorgespannt oder
thermisch vorgespannt ist.

10. Zu öffnende, rahmenlose Tür- oder Fensterflügela-
nordnung (1) nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass die Mehr-
fachverglasung eine Doppelverglasung ist.

11. Zu öffnende, rahmenlose Tür- oder Fensterflügela-
nordnung (1) nach Ansprüchen 1 bis 9, dadurch ge-
kennzeichnet, dass die Mehrfachverglasung eine
Dreifachverglasung ist.

12. Zu öffnende, rahmenlose Tür- oder Fensterflügela-
nordnung (1) nach Ansprüchen 1 bis 7, dadurch ge-
kennzeichnet, dass die Mehrfachverglasung eine
Dreifachverglasung ist, bei der Wärmedämmungs-
material an dem Umfang der Flügelanordnung plat-
ziert ist, das an seiner Umfangszone eine thermische
Trennung erzeugt und zwischen der extern ange-
ordneten Glasplatte (2) und der mittleren Glasplatte
angeordnet ist.

13. Verfahren zur Herstellung einer zu öffnenden, rah-
menlosen Tür- oder Fensterflügelanordnung (1),
umfassend die folgenden Schritte:

a) Bereitstellen mindestens einer extern ange-
ordneten Glasplatte (2) und eine innen angeord-
nete Glasplatte (3) mit einem umschließenden
Randvorsprung (6) ;
b) Emaillieren oder Siebdrucken (15) des Rand-
bereichs mindestens der innen angeordneten

Glasplatte (3) mit einem umschließenden Rand-
vorsprung (6) ;
c) Wärmebehandeln mindestens der innen an-
geordneten Glasplatte (2) mit einem umschlie-
ßenden Randvorsprung (6) zum Emaille- oder
Siebdruckeinbrennen;
d) Zuordnen, Einführen, Montieren und Verkle-
ben der außen (2) und der innen angeordneten
Glasplatte (3) und des Abstandhalters (4) für
Isolierverglasung;
e) Einfüllen des Wulstes aus Dichtungsmasse
(5) für die Isolierverglasung;
f) Härten des Wulstes aus Dichtungsmasse (5),
bis deren Klebfreizeit und Elastizitäts-/Härtebe-
dingungen erreicht worden sind;
g) Einführen des geschlossenen Profils (11),
das aus fest verbundenen Gliedern hergestellt
ist, die eine durchgehende Rahmenstruktur bil-
den, und Befestigen des geschlossenen Profils
(11) eng um die gehärtete Dichtungsmasse (5)
herum in dem Raum (7) zwischen der äußeren
(2) und der inneren (3) Glasplatte;
h) für Dreifachverglasungen Einführen eines
wärmedämmenden Materials um den Abstand-
halter und die Dichtungsmasse herum, das die
mittlere und die außen angeordnete Glasplatte
trennt;
i) und Befestigen eines nach außen offenen, all-
gemein U-förmigen Profils (12) an dem ge-
schlossenen Stützprofil (11).

14. Verfahren zur Herstellung einer zu öffnenden, rah-
menlosen Tür- oder Fensterflügelanordnung (1)
nach Anspruch 13, dadurch gekennzeichnet, dass
die Mehrfachverglasung eine Dreifachverglasung ist
und dass ein wärmedämmendes Material um den
Abstandhalter und den Wulst aus der Dichtungs-
masse (5) herum eingeführt wird, das die mittlere
und die außen angeordnete (2) Glasplatte trennt.

Revendications

1. Système de châssis ouvrant sans cadre de porte ou
de fenêtre à vitrage isolant multiple, comprenant une
plaque de verre située du côté extérieur (2), une pla-
que de verre située du côté intérieur (3) comportant
une saillie de bord périphérique (6) en regard de la
plaque de verre située du côté extérieur (2), un es-
paceur (4) qui est inséré de manière étanche aux
gaz globalement le long du bord entre les plaques
de verre situées des côtés intérieur et extérieur (2,
3) créant un intervalle (7) entre les plaques, un cor-
don de produit d’étanchéité (5) séché assujettissant
lesdits panneaux ensemble et un système de fixation
(10) qui entoure l’espaceur (4) le long du bord et est
placé entre les plaques de verre (2, 3) pour recevoir
un élément de quincaillerie, des éléments d’action-

21 22 



EP 3 060 739 B1

13

5

10

15

20

25

30

35

40

45

50

55

nement passant à travers la plaque de verre située
du côté intérieur (3) par des ouvertures et facilitant
l’accès à l’élément de quincaillerie,
caractérisé en ce que ledit système de fixation (10)
est formé par un profilé de support fermé (11) et un
profilé globalement en U ouvert vers l’extérieur (12),
ledit système (10) est étroitement attaché sur le pro-
duit d’étanchéité (5) séché entre les plaques de verre
(2, 3) et n’est pas lié de façon permanente ou forte
aux plaques de verre (2, 3) accolées par le biais du
produit d’étanchéité (5) ou de toute colle supplémen-
taire, et ledit profilé de support fermé (11) est formé
par des parties solidement raccordées formant une
structure d’encadrement continue, et le profilé de
support fermé (11) et le profilé en U ouvert vers l’ex-
térieur (12) sont liés l’un à l’autre par au moins un
moyen (14) apte à assurer un raccordement struc-
turel durable.

2. Système de châssis ouvrant sans cadre de porte ou
de fenêtre (1) selon la revendication 1, caractérisé
en ce que le profilé de support fermé (11) est placé
à l’intérieur et à proximité de la périphérie de ladite
plaque de verre située du côté extérieur (2).

3. Système de châssis ouvrant sans cadre de porte ou
de fenêtre (1) selon la revendication 1, caractérisé
en ce que le profilé en U globalement ouvert vers
l’extérieur (12) est placé dans l’espace défini entre
les périphéries de ladite plaque de verre située du
côté extérieur (2) et ladite plaque de verre située du
côté intérieur (3).

4. Système de châssis ouvrant sans cadre de porte ou
de fenêtre (1) selon la revendication 1, caractérisé
en ce que le cordon de produit d’étanchéité (5) sé-
ché comporte une surface globalement plane propre
à créer un bon contact de surface avec le profilé de
support fermé (11) .

5. Système de châssis ouvrant sans cadre de porte ou
de fenêtre (1) selon l’une quelconque des revendi-
cations précédentes, caractérisé en ce que le pro-
filé de support fermé (11) est fait d’un matériau pré-
sentant une forte capacité de résistance à la traction,
une faible déformation, une faible dilatation thermi-
que, ou de métal.

6. Système de châssis ouvrant sans cadre de porte ou
de fenêtre (1) selon l’une quelconque des revendi-
cations précédentes, caractérisé en ce que le pro-
filé de support fermé (11) est séparé du profilé en U
ouvert vers l’extérieur (12) par un joint d’étanchéité
(13).

7. Système de châssis ouvrant sans cadre de porte ou
de fenêtre (1) selon la revendication 6, caractérisé
en ce qu’un joint d’étanchéité (13) est placé entre

le profilé de support fermé (11) et le profilé en U
ouvert vers l’extérieur (12) et s’étend au moins jus-
qu’au bord de la plaque de verre située du côté ex-
térieur (2).

8. Système de châssis ouvrant sans cadre de porte ou
de fenêtre (1) selon l’une quelconque des revendi-
cations précédentes, caractérisé en ce que le
moyen (14) est une vis autotaraudeuse.

9. Système de châssis ouvrant sans cadre de porte ou
de fenêtre (1) selon l’une quelconque des revendi-
cations précédentes, caractérisé en ce que la pla-
que de verre située du côté intérieur (3) est semi-
trempée ou trempée.

10. Système de châssis ouvrant sans cadre de porte ou
de fenêtre (1) selon l’une quelconque des revendi-
cations précédentes, caractérisé en ce que le vi-
trage multiple est un double vitrage.

11. Système de châssis ouvrant sans cadre de porte ou
de fenêtre (1) selon l’une quelconque des revendi-
cations 1 à 9, caractérisé en ce que le vitrage mul-
tiple est un triple vitrage.

12. Système de châssis ouvrant sans cadre de porte ou
de fenêtre (1) selon l’une quelconque des revendi-
cations 1 à 7, caractérisé en ce que le vitrage mul-
tiple est un triple vitrage qui a un matériau d’isolation
thermique placé à la périphérie du système de châs-
sis créant une barrière thermique au niveau de sa
région périphérique et est situé entre la plaque de
verre située du côté extérieur (2) et une plaque de
verre intermédiaire.

13. Procédé de fabrication d’un système de châssis
ouvrant sans cadre de porte ou de fenêtre (1) com-
prenant les étapes suivantes :

a) préparer au moins une plaque de verre située
du côté extérieur (2), une plaque de verre située
du côté intérieur (3) comportant une saillie de
bord périphérique (6) ;
b) émailler ou sérigraphier (15) la région de bord
au moins de la plaque de verre située du côté
intérieur (3) comportant une saillie de bord pé-
riphérique (6) ;
c) traiter thermiquement au moins la plaque de
verre située du côté intérieur (2) comportant une
saillie de bord périphérique (6) afin de cuire le
matériau d’émaillage ou de sérigraphie ;
d) associer, insérer, assembler et coller les pla-
ques de verre situées des côtés extérieur (2) et
intérieur (3) et l’espaceur (4) pour vitrage
isolant ;
e) appliquer un cordon de produit d’étanchéité
(5) pour le vitrage isolant ;

23 24 



EP 3 060 739 B1

14

5

10

15

20

25

30

35

40

45

50

55

f) sécher le cordon de produit d’étanchéité (5)
jusqu’à l’écoulement du temps hors poussière
et l’obtention des conditions d’élasticité/de du-
reté correspondantes ;
g) insérer le profilé fermé (11) fait d’éléments
solidement raccordés formant une structure
d’encadrement continue, et l’attacher étroite-
ment autour du produit d’étanchéité (5) séché
dans l’espace (7) entre les plaques de verre si-
tuées des côtés extérieur (2) et intérieur (3) ;
h) insérer, pour les unités à triple vitrage, un ma-
tériau d’isolation thermique autour de l’espaceur
et du produit d’étanchéité séparant les plaques
de verre intermédiaire et située du côté
extérieur ; et
i) attacher un profilé globalement en U ouvert
vers l’extérieur (12) au profilé de support fermé
(11).

14. Procédé de fabrication d’un système de châssis
ouvrant sans cadre de porte ou de fenêtre (1) selon
la revendication 13, caractérisé en ce que le vitrage
multiple est un triple vitrage et en ce qu’un matériau
d’isolation thermique est inséré autour de l’espaceur
et du cordon de produit d’étanchéité (5) séparant les
plaques de verre intermédiaire et située du côté ex-
térieur (2).
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