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(54) A window system having a frame and sash structure of a slender design

(57) The window system has a frame structure in-
cluding a plurality of frame members, a sash structure
carrying a pane element and including a plurality of sash
members, and a bracket arrangement, the sash structure

being connected to the frame structure, by means of a
connection between the sash structure and the frame
structure accommodated within the bracket arrange-
ment.
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Description

[0001] The invention relates to a window system com-
prising a frame structure including a plurality of frame
members, a sash structure carrying a pane element and
including a plurality of sash members, and a bracket ar-
rangement, the sash structure being connected to the
frame structure.
[0002] The weight of such a window system may be
substantial. This depends partly on the materials chosen,
partly on the dimensions of the window system. Most of
the weight is concentrated to the sash structure due to
the pane. In particular in large windows, in which the area
of the pane is very large relative to the sash and frame
structures, this poses particular demands to parts to the
design of the sash and frame structures. This effect has
increased as a result of the demands to insulating prop-
erties, meaning that there are often two or even three
sheets of glass or other glazing material in one pane.
[0003] In the prior art, measures have been taken to
increase the rigidity of the sash and frame members, one
example being published international application No.
WO 00/65172, in which an element accommodated in
the frame member and extending over essentially the
entire length thereof makes it possible to vary the moment
of inertia of the frame member and thereby optimize the
configuration of the panel system. However, this solution
is not immediately applicable to all kinds of panel sys-
tems, in particular not those comprising both a frame and
a sash, and in which particular care must be taken when
transmitting the load from the sash via the frame and
further to the supporting underlying roof structure.
[0004] With this background it is an object of the
present invention to provide a window system of the kind
stated in the introduction, in which it is possible to obtain
a flexible design of the sash and frame members.
[0005] This object is achieved by a window system, in
which the connection between the sash structure and the
frame structure is accommodated within the bracket ar-
rangement.
[0006] By accommodating the connection within the
bracket arrangement, i.e. providing for connection of the
sash structure directly to the bracket arrangement, there
is no need for further structural elements for assisting in
transmitting the load from the sash, i.e. essentially from
the pane, into the fixed building structure to which the
bracket arrangement is fastened. The frame structure is
so to speak carried by the bracket arrangement, and as
the sash structure is connected with the bracket arrange-
ment, without the interposition of the frame structure, no
particular demands are posed in terms of reinforcement
of the frame structure. This allows for a substantially in-
creased degree of freedom when designing the frame
structure.
[0007] In a preferred embodiment the connection in-
cludes a first hinge part connected to the sash structure
and a second hinge part connected to the bracket ar-
rangement. This is a well-proven mechanical solution en-

suring a reliable connection.
[0008] Specifically, the first hinge part may include at
least one arc-shaped arm and the second hinge part in-
cludes at least one arc-shaped guidance to cooperate
with the arc-shaped arm of the first hinge part.
[0009] In an embodiment, which provides for a me-
chanically simple design and particularly reliable transfer
of the load, the second hinge part comprises a folded
portion connected to a base element of a bracket unit of
the bracket arrangement. In this manner, a positive en-
gagement between the second hinge part and the brack-
et arrangement is ensured.
[0010] The folded portion may be formed integrally with
a plate-shaped element of the second hinge part or con-
nected with the plate-shaped element by fastening
means.
[0011] In an embodiment which provides for a partic-
ularly flexible design of the frame structure, the operator
is mounted on the external side of a first frame member.
[0012] By providing the operator as an operator posi-
tioned externally, i.e. on the side of the frame member
not visible from the inside, this provides for the flexible
design of the frame structure aimed at, and at the same
time, the operator is inconspicuous and concealed from
a viewer standing in the room below the window system.
[0013] In a preferred embodiment the operator is con-
nected to the bracket arrangement of the window system.
This makes it possible to transfer the load of the sash
directly to the bracket arrangement and further out to the
supporting roof structure, without any load being ab-
sorbed by the frame itself. This increases the degree of
freedom in designing the frame structure.
[0014] In an embodiment, which is particularly easy to
install, after-mount and exchange, the operator is accom-
modated in a housing extending substantially between
two adjacent bracket units of the bracket arrangement.
[0015] In a further development, the housing is rotat-
ably and detachably connected to the bracket units. This
allows for the operator to follow the movement of the sash
when opening the sash relative to the frame.
[0016] In a preferred embodiment, which allows for a
particularly flexible design of the sash structure, for in-
stance as slender profiles if desired, a first end of the
operator member is accommodated in the operator itself
and a second end of the operator member is connected
to a transverse element extending between sash mem-
bers adjacent to the sash member opposite the first frame
member. In this manner, the forces transmitted through
the operator member to the sash are not concentrated
to a single point or to a limited area which could lead to
bending of the sash member in question, but instead, the
forces are distributed to the adjacent sash members.
[0017] In order to render the distribution of forces from
the operator member to the sash particularly inconspic-
uous, the transverse element may extend externally of
the pane element of the sash structure, and in a mechan-
ically simple further development, the transverse ele-
ment is fastened to the sash members adjacent to the
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sash member opposite the first frame member by means
of a fitting.
[0018] The operator forms a contained unit positioned
externally and is such hidden from the inside. In case it
is desired to disguise the operator further, not only from
viewing, but also from direct exposure to the weathering,
the operator may in the installed position of the window
system be at least partly concealed under a flashing ar-
rangement.
[0019] In a preferred embodiment, the operator is a
chain operator and the operator member a chain. This
provides for a particularly compact design.
[0020] Further details are described, and further ad-
vantages stated, in the description of particular embod-
iments of the invention.
[0021] In the following the invention will be described
in further detail by means of examples of embodiments
with reference to the schematic drawings, in which

Fig. 1 is a perspective view of a window system in
an embodiment of the invention;
Fig. 2 is a perspective view, on a larger scale, of a
window system in an embodiment of the invention;
Fig. 3 is a view corresponding to Fig. 2, with some
parts of the window system removed;
Fig. 4 is a view corresponding to Fig. 2, with some
parts of the window system removed, and from a
different angle;
Fig. 5 is a view corresponding to Fig. 4, with some
parts of the window system removed;
Fig. 6 is a perspective cross-sectional view substan-
tially along the line VI-VI in Fig. 1;
Fig. 7 is a cross-sectional view of an embodiment,
substantially corresponding to a section along the
line VII-VII of Fig. 1;
Fig. 8 is a perspective cross-sectional view substan-
tially along the line VIII-VIII in Fig. 1, the cross-sec-
tional view being rotated to a different angle;
Figs 9 and 10 are perspective views of an embodi-
ment of the window system according to the inven-
tion and incorporating a flashing system;
Fig. 11 is a cross-sectional view of a window system
according to the invention, showing two windows
built-in side-by-side; and
Figs 12 and 13 are partial perspective views of a
window system in a further embodiment.

[0022] A frame structure 1 of the window system ac-
cording to the invention has four corner sections 1a, 1b,
1c and 1d and is adapted to be installed in a roof structure
(not shown). In the embodiment shown, the frame struc-
ture 1 is composed by four frame members 2, 3, 4 and
5, extending between respective corner sections. The
window system furthermore comprises a bracket ar-
rangement comprising a set of bracket units 6a, 6b, 6c
and 6d. In the embodiment shown, each bracket unit in-
cludes a base element 10a, 10b (only shown at the bot-
tom of the window in the embodiment shown - base el-

ement 10d of the upper left-hand corner visible in Fig.
12) mounted at the respective corner section 1a, 1b, 1c
and 1d of the frame structure 1. Additionally, each bracket
unit comprises at least one supplemental element adapt-
ed to be detachably connected to the base element.
[0023] The individual configuration of each bracket unit
of the embodiment shown will be described in some detail
further down. In this description, terms such as "lower",
"upper", "left-hand", "right-hand", "side", "top", "bottom",
etc. refer to the shown position of the window system
only, and is not to be interpreted as limiting the window
system to use in a particular position only.
[0024] The bracket units may be provided with a
number of supplemental elements such as described in
Applicants’ co-pending application filed on the same day
as the present application and the contents of which are
hereby incorporated by reference. One such supplemen-
tal element may for instance, as shown at the bottom
only of the window system in the embodiment shown,
comprise a leg element 20a, 20b which in the shown
state is connected to the respective base element 10a,
10b in a manner which is rotatable and detachable, that
is, the leg element may be connected and disconnected
from the base element by suitable connection means and
is able to rotate about an axis of rotation relative to the
base element. Further conceivable supplemental ele-
ments include an adaptor element, a spacer element and
a lifting element. The window system is fastened to the
supporting structure by means of the bracket arrange-
ment, which thus transfers the load resulting from the
weight of the window system to the roof supporting struc-
ture.
[0025] The window system furthermore comprises a
sash structure carrying a pane element 21 and including
a plurality of sash members 12, 13, 14, 15, and an oper-
ator 31 including an operator member 32 having a first
and a second end and adapted to extend between the
frame structure and the sash structure. In the embodi-
ment shown, the operator 31 is mounted on the external
side of a first frame member constituted by the bottom
frame member 2. As indicated, the operator in the em-
bodiment shown is a chain operator and the operator
member 32 is thus a chain which is able to transfer pres-
sure and tension during opening and closing, respective-
ly, of the sash structure relative to the frame structure.
[0026] In the following, the operator and its connection
and positioning relative to the frame and sash structures
will be described in further detail. In the embodiment
shown, the operator is mounted on the external side of
a first frame member.
[0027] In this context the term "external" is used for
surfaces facing away from the opening defined by the
window frame, while the terms "outer" and "inner" is used
to indicate that a surface faces the outside or inside of
the building, respectively.
[0028] This means that the operator 31 which is posi-
tioned externally, i.e. on the side of the frame member 2
not visible from the inside, is inconspicuous and con-
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cealed from a viewer standing in the room below the win-
dow system.
[0029] In the embodiment shown and described the
operator 31 is connected to the bracket arrangement of
the window system, namely to the bracket units 6a and
6b at the bottom of the window system. This makes it
possible to transfer the load resulting from the weight of
the sash, friction in hinges etc., directly to the bracket
arrangement and further out to the supporting structure,
without any load being absorbed by the frame itself. This
increases the degree of freedom in designing the frame
structure. In particular, it is noted that the operator in the
embodiment shown is accommodated in a housing 33
extending substantially between two adjacent bracket
units 6a, 6b of the bracket arrangement. The housing is
rotatably and detachably connected to the bracket units
6a, 6b in any suitable manner, for instance by a hinge
pin connected to the base element of each bracket unit.
This allows for the operator to follow the movement of
the sash when opening the sash relative to the frame.
[0030] A first end of the operator member 32 is accom-
modated in the operator itself and a second end of the
operator member is connected to a transverse element
41 extending between sash members adjacent to the
sash member opposite the first frame member, i.e. in the
embodiment shown to the sash member 15 and 13 ad-
jacent the bottom sash member 12. In this manner, the
forces transmitted through the operator member to the
sash are not concentrated to a single point or to a limited
area which could lead to bending of the sash member in
question, but instead, the forces are distributed to the
adjacent sash members. The transverse element 41 is
arranged to extend externally of the pane element 21 of
the sash structure, and in a mechanically simple further
development, the transverse element 41 is fastened to
the sash members adjacent to the sash member opposite
the first frame member by means of a fitting 41a (only
the left-hand fitting visible in Figs 4 and 5).
[0031] The operator forms a contained unit positioned
externally and is as such hidden from the inside. In case
it is desired to disguise the operator further, partly from
viewing, but also from direct exposure to the weathering,
the operator may in the installed position of the window
system be at least partly concealed under cover plate 35
and a flashing arrangement 72 mounted on the frame
structure 1, i.a. by means of a connector element 71. The
flashing arrangement and the connector element are de-
scribed in further detail in Applicants’ applications filed
on the same day as the present application.
[0032] In the shown embodiment, the operator is a
chain operator and the operator member a chain. This
provides for a particularly compact design, but other
kinds of operators are conceivable as well, such as a
scissors operator and a pressure medium operated
opener/closer.
[0033] The window system according to the invention
may be used for many different geometrical configura-
tions, e.g. an array of long lights forming a light band and

ridges.
[0034] One conceivable installation situation is shown
in Fig. 11, in which two window systems according to the
invention are built-in side-by-side. Thus the left-hand win-
dow system may be as described in the above, thus
showing the right-hand frame member 3, the right-hand
sash member 13 and the pane element 21. To the right
of the window system, there is a further window system,
of which the left-hand frame member 105 and sash mem-
ber 115 are shown. The sash member 115 carries the
pane element 121 together with other sash members. A
drain element 51, 151 is positioned in connection with
the respective frame member 3, 105 such that they form
two drain grooves positioned side-by-side. A common
cover element 61 spans the gap between the adjacent
sash members 13 and 115 and extends somewhat into
the border portion of the respective pane element 21,
121.
[0035] The members of the frame and sash structures
may in principle be formed in any suitable manner, but
may preferably be formed as thin-walled profiles, such
as fibre glass reinforced profiles made by pultrusion. De-
tails of such profiles and in particular the fastening of the
pane elements 21, 121 by means of glazing lists are de-
scribed in further detail in Applicants’ co-pending appli-
cation filed on the same day as the present application.
[0036] The hinge connection between the sash struc-
ture and the frame structure may in principle be formed
in any suitable manner to provide a hinge axis at the top
of the window system or at another location between the
top and bottom, or between the sides. However, a hinge
axis located at the top of the window system is preferred.
The hinge connection may for instance include a hinge
pin connected with the sash structure and a journal con-
nected with the frame structure. According to the present
present invention, the connection between the sash
structure and the frame structure is accommodated with-
in the bracket arrangement. This is shown in detail in Figs
12 and 13.
[0037] The load resulting from the weight of the sash
structure, thus primarily of that of the pane element, is
transferred into the supporting structure, i.e. the fixed
building structure to which the bracket arrangement is
fastened. In the embodiment shown, a first hinge part 91
is connected to the sash structure and a second hinge
part 81 is connected to the bracket arrangement, i.e. in
the embodiment shown to the bracket units 6c and 6d at
the top of the window system. In the embodiment of Fig.
12 showing the upper left-hand corner 1d of the frame
structure, the second hinge part 81 comprises a first guid-
ance 82 formed as an arc-shaped recess and a second
guidance 83 formed as an arc-shaped track in a plate-
shaped element 84. The plate-shaped element 84 of the
second hinge part 81 is connected to the bracket unit 6d
in that a folded portion 85 of the second hinge part 81 is
connected to the base element 10d of the bracket unit
6d. The folded portion 85 may either be formed integrally
with the plate-shaped element 84 or connected in any
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suitable manner, for instance by means of rivets or
screws.
[0038] Correspondingly, as shown in Fig. 13 showing
the upper left-hand corner of the sash structure, the first
hinge part 91 includes a first arc-shaped arm 92 for co-
operation with the first guidance 82 of the second hinge
part 81. A further connection between the first and second
hinge parts is provided by a stop pin 93 which in the
mounted position cooperates with track 83. The arm 92
and the stop pin 93 are formed on a plate-shaped element
94 connected to the sash side member 15 by means of
suitable fastening means 95 which may be screws or
rivets. During opening and closing of the sash structure
relative to the frame structure, the arm and stop pin of
the first hinge part slide in the guidances of the second
hinge part.
[0039] The invention should not be regarded as being
limited to the embodiments shown in the drawings and
described in the above. Various modifications and com-
binations may be carried out within the scope of the ap-
pended claims.

Claims

1. A window system comprising a frame structure in-
cluding a plurality of frame members, a sash struc-
ture carrying a pane element and including a plurality
of sash members, and a bracket arrangement, the
sash structure being connected to the frame struc-
ture, characterized in that the connection between
the sash structure and the frame structure is accom-
modated within the bracket arrangement.

2. A window system according to claim 1, wherein the
connection includes a first hinge part connected to
the sash structure and a second hinge part connect-
ed to the bracket arrangement.

3. A window system according to claim 2, wherein the
first hinge part includes at least one arc-shaped arm
and the second hinge part includes at least one arc-
shaped guidance to cooperate with the arc-shaped
arm of the first hinge part.

4. A window system according to claim 2 or 3, wherein
the second hinge part comprises a folded portion
connected to a base element of a bracket unit of the
bracket arrangement.

5. A window system according to claim 4, wherein the
folded portion is formed integrally with a plate-
shaped element of the second hinge part or connect-
ed with the plate-shaped element by fastening
means.

6. A window system according to any one of the pre-
ceding claims, wherein the window system further-

more comprises an operator mounted on the exter-
nal side of a first frame member.

7. A window system according to claim 6, wherein the
operator is connected to the bracket arrangement of
the window system.

8. A window system according to claim 7, wherein the
operator is accommodated in a housing extending
substantially between two adjacent bracket units of
the bracket arrangement.

9. A window system according to claim 8, wherein the
housing is rotatably and detachably connected to the
bracket units.

10. A window system according to any one of claims 6
to 9, wherein a first end of the operator member ac-
commodated in the operator itself and a second end
of the operator member is connected to a transverse
element extending between sash members adjacent
to the sash member opposite the first frame member.

11. A window system according to claim 10, wherein the
transverse element extends externally of the pane
element of the sash structure.

12. A window system according to claim 10 or 11, where-
in the transverse element is fastened to the sash
members adjacent to the sash member opposite the
first frame member by means of a fitting.

13. A window system according to any one of the pre-
ceding claims, wherein the operator in the installed
position of the window system is at least partly con-
cealed under a flashing arrangement.

14. A window system according to any one of claims 6
to 13, wherein the operator is a chain operator and
the operator member a chain.
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