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(54) Screen device having a pleated corner

(57) An improved screen device (21) is adapted for
use in a window assembly (1). A pane-carrying sash (5)
is hinged, at least selectively, along one of its sides (9)
to a casement frame (3) to define in its open position a
wedge-shaped three-sided ventilation opening. The im-
proved screen device (21) is adapted to cover the wedge-
shaped three-sided ventilation opening (23, 25, 27) and

to prevent ingress of foreign matter while allowing venti-
lation. The screen device (21) includes an extendible and
collapsible pleated screening member formed substan-
tially of pre-pleated sheet material (51) that is brought
into a three-dimensional configuration separately and af-
ter pre-pleating. Also included is a method of making a
three sided pleated screening member (29, 31, 33) for
use in the screen device (21).
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Description

[0001] The invention relates to a screen device for a
window having a fixedly installed, substantially rectan-
gular casement frame and a pane-carrying sash with co-
extensive sides and hinged along at least one of its sides
to the casement frame. The screen device is adapted for
mounting between the casement frame and the pane-
carrying sash to cover a wedge-shaped three-sided ven-
tilation opening between the casement frame and the
pane-carrying sash to prevent ingress of insects while
allowing ventilation.
[0002] Such screen devices are known in general and
are described amongst others in the following patent pub-
lications: US 2,311,413; US 2,261,941; US 5,694,996;
and DE 44 33 841. The known devices have been rea-
sonably successful when used in so-called tilt-and-turn
windows, which can selectively pivot about a vertical axis
for general opening and about a horizontal axis for ven-
tilation purposes. One of the attractions of such screening
devices is that these leave the sight through the window
pane unobstructed, while still effectively keeping out in-
sects and to some extend airborne particles, such as
dust. Nonetheless a difficulty in providing this kind of
screening is that the wedge-shaped three-sided ventila-
tion opening, which exists between the casement frame
and the pane-carrying sash when the window is open,
has two opposite triangular sides and one rectangular
side. It has been attempted to cover this three-sided
opening in various ways, but advantageously with pleat-
ed insect screen material that fans out over the triangular
sides and is extended with the pleats parallel over the
rectangular side. To provide a reliable barrier against in-
sects it is important that interruptions in the continuity of
the pleated screening member are avoided. This conti-
nuity has been achieved by pleating the pleated screen-
ing member around the corners between the fanning
sides and the rectangular side. As a consequence the
pleated screening members have to be custom made for
each and every available window dimension, which is
costly and time consuming. Another drawback is that
standard pre-pleated insect screen material cannot be
used, because around the corners the crests of the pleats
that are formed by the outer fold lines, change to a valley
that is defined by an inwardly extending fold line. It would
not be a practical proposition to reverse the pleats in pre-
pleated material and hence the pleated screening mem-
bers to which the invention relates are conventionally
made by pleating yet unpleated material to exactly the
size in which these are required.
[0003] Accordingly it is an object of the present inven-
tion to propose an improved screen device for windows
of the type referred to herein above that notably will allow
use of pre-pleated sheet material. In a more general
sense it is an object of the invention to overcome or amel-
iorate at least one of the disadvantages of the prior art.
It is also an object of the present invention to provide
alternative structures which are less cumbersome in as-

sembly and operation and which moreover can be made
relatively inexpensively. Alternatively it is an object of the
invention to at least provide the public with a useful choice
that was not before available.
[0004] To this end the invention provides for a screen
device for a window having a fixedly installed, substan-
tially rectangular casement frame and a pane-carrying
sash with sides coextensive with the casement frame
with the pane-carrying sash being hinged, at least selec-
tively, along one of its sides to the casement frame to
define in an open position a wedge-shaped three-sided
ventilation opening between the casement frame and the
pane-carrying sash composed of a rectangular opening
portion extending between opposite triangular opening
portions, the screen device being adapted for mounting
between the casement frame and the pane-carrying sash
to cover the wedge-shaped three-sided ventilation open-
ing to prevent ingress of foreign matter while allowing
ventilation, wherein the screen device includes a pleated
screening member having at least three sides of extend-
ible and collapsible pleated sheet material and a corner
fold between adjacent ones of its three sides, and where-
in the at least three sides of pleated sheet material are
formed using pre-pleated sheet material that is brought
into a three-dimensional configuration. In one preferred
embodiment the corner fold can be formed as an integral
part of a separate corner element that is separately at-
tached to interconnect sheets of pre-pleated sheet ma-
terial. In another preferred embodiment the corner fold
can be formed as an integral part of a sheet of pre-pleated
material by doubling over flanks defining an inwardly ex-
tending fold, while forming triangular gussets of folded
over flanks.
[0005] Such a screen device can be readily made from
existing and commonly available pre-pleated sheet ma-
terial. When a separate corner element is provided that
is separately attached to interconnect sheets of pre-
pleated sheet material, then it is easy to confect screen
devices for a variety ventilation opening sizes associated
with various window sizes. Also when a sheet of pre-
pleated material has its flanks defining an inwardly ex-
tending fold, doubled over by forming triangular gussets
of folded over flanks, pre-cut widths of pre-pleated sheet
material may be used to integrally form screen devices
for the variety of window sizes.
[0006] A screen device according to the invention in
which the corner fold is formed as an integral part of a
sheet of pre-pleated material, the corner fold may pref-
erably be formed by doubling over the flanks that define
the inwardly extending fold, with the triangular gussets
of folded over flanks alternating every other pleat. This
arrangement with the triangular gussets of folded over
flanks alternating every other pleat, substantially reduces
the folding thickness at the corners, when the screening
member is collapsed.
[0007] It is also advantageous for the screen device
according to the invention, in which a separate corner
element is separately attached, for the separate corner
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element to interconnect the sheets of pre-pleated sheet
material by one of stitching, gluing and welding. While
normally such connecting methods are avoided in insect
screen mesh material, so as not to clutter the viewing
there through, the present invention in use has little or
no impact on the view through the opened window. Hence
the convenience of connecting mesh material by stitch-
ing, gluing, or welding, can be used without its inherent
drawbacks.
[0008] In combination with the embodiments of the in-
vention it may further be advantageous, when the pleated
screening member includes a first perimeter reinforce-
ment attached to a flank of an end pleat for facing the
casement frame and a second perimeter reinforcement
attached to a flank of an end pleat for facing the pane-
carrying sash. In regard it may be further preferred, when
the first perimeter reinforcement can be removably at-
tached to the casement frame. More in particular it may
then also be preferred when the first perimeter reinforce-
ment has an S-shaped cross section with a first flange
coextensive with the flank of the end pleat confronting it
and an outwardly directed second flange for attachment
to the casement frame that is offset in a direction toward
the second perimeter reinforcement to an extent allowing
to accommodate the folding thickness of the screening
member alongside a depth of a web portion interconnect-
ing the first and second flanges. Thereby preferably the
pleated screening member upon folding can be received
in a cavity formed by the web portion and the first flange
of the S-shaped first perimeter reinforcement.
[0009] The embodiments that use perimeter reinforce-
ments can advantageously be arranged such that the
second perimeter reinforcement can be removably at-
tached to the pane-carrying sash. Using such an arrange-
ment a preferred combination can be obtained when op-
tionally the first perimeter reinforcement and the second
perimeter reinforcement are adapted for mounting be-
tween the casement frame and the pane-carrying sash,
using one of adhesive, magnetic strips and hook and loop
fasteners.
[0010] The pre-pleated sheet material that is brought
into the three-dimensional configuration for use in the
present invention may advantageously be insect screen
material.
[0011] The present invention also includes a method
of making a pleated screening member having a three-
dimensional configuration defined by at least three sides
of extendible and collapsible pleated sheet material and
a corner fold connecting adjacent ones of its three sides
to extend perpendicular to one another for use in a screen
device for a window having a fixedly installed, substan-
tially rectangular casement frame and a pane-carrying
sash with sides coextensive with the casement frame
with the pane-carrying sash being hinged, at least selec-
tively, along one of its sides to the casement frame to
define in its open position a wedge-shaped three-sided
ventilation opening between the casement frame and the
pane-carrying sash composed of a rectangular opening

portion extending between opposite triangular opening
portions, the screen device being adapted for mounting
between the casement frame and the pane-carrying sash
to cover the wedge-shaped three-sided ventilation open-
ing to prevent ingress of foreign matter while allowing
ventilation, wherein the at least three sides of pleated
sheet material of the screening member are formed using
pre-pleated sheet material that is brought into the three-
dimensional configuration separately and after initially
pleating to bring it into pleated form. In such a method it
may be advantageous when the pre-pleated sheet ma-
terial is brought into the three-dimensional configuration
by separately attaching a separate corner element for
interconnecting sheets of pre-pleated sheet material. In
combination with such a method it may be preferred when
the corner fold is formed as an integral part of the sepa-
rate corner element interconnecting sheets of pre-pleat-
ed sheet material by one of stitching, gluing and welding.
Alternatively in such a method it may also be advanta-
geous when the pre-pleated sheet material is brought
into the three-dimensional configuration by doubling over
flanks defining an inwardly extending fold of a sheet of
pre-pleated material, while forming triangular gussets of
folded over flanks. In combination with such an alterna-
tive method it may be preferred when the doubling over
of the flanks defining the inwardly extending fold in form-
ing the corner fold, is accomplished by alternating the
triangular gussets of the folded over flanks every other
pleat. The advantages of a screening member obtained
by such methods have already been mentioned herein
above.
[0012] Further advantageous aspects of the invention
will become clear from the appended description and in
reference to the accompanying drawings, in which:

Figure 1 shows a window assembly and an improved
screen device according to the invention;
Figure 2 illustrates one form of pleated screening
member for use as a screen device according to the
invention;
Figure 3 is a plan view of an area of flattened out
pre-pleated sheet material, showing the particular
arrangement of fold lines;
Figure 4 is an exploded view of a first alternative
embodiment of forming a corner in a screening mem-
ber in accordance with the invention; and
Figure 5 is a perspective view of a portion of a sep-
arate corner element according to a second alterna-
tive embodiment in accordance with the invention.

[0013] In Figure 1 a window assembly 1 is shown that
includes a substantially rectangular casement frame 3.
The casement frame 3 in use will be fixedly installed in
a wall of a building as is conventional. For clarity the
building wall is omitted in Figure 1. A sash 5 carrying a
pane of glass 7 has perimeter sides 9, 11, 13, 15 that are
coextensive with confronting sides of the rectangular
casement frame 3. The pane-carrying sash 5 is hinged

3 4 



EP 2 631 413 A1

4

5

10

15

20

25

30

35

40

45

50

55

at its bottom perimeter side 9 to the confronting side of
the casement frame 3 by hinges 17, 19. As shown in
Figure 1 the pane-carrying sash 5 is in an open position
and forms a wedge-shaped three sided ventilation open-
ing between the casement frame 3 and the pane-carrying
sash 5, in which a screen device 21 is received. The
three-sided ventilation opening is composed of a rectan-
gular portion 23 and opposite first and second triangular
portions 25, 27. The screen device 21 prevents the in-
gress of foreign matter through the three-sided ventilation
opening by having three sides of collapsible pleated
sheet material sides corresponding to the rectangular
and triangular portions 23, 25, 27. As such the screen
device 21 includes a pleated screening member that has
three sides 29, 31, 33 of extendible and collapsible pleat-
ed sheet material corresponding to the respective por-
tions of the ventilation opening. Adjacent ones of the tri-
angular portions 31, 33 are each connected to the central
rectangular portion 29 by a first and second corner fold
35, 37 respectively. A substantial portion of each of the
three sides 29, 31, 33 of the screening members consists
of pre-pleated sheet material, such as in the present ex-
ample, insect screen mesh material. A three-dimensional
configuration of the pre-pleated sheet material can be
obtained by providing the first and second corner folds
35, 37 as an integral part in a sheet of pre-pleated sheet
material, or as shown in Figure 1 by providing the first
and second corner folds 35, 37 each as a part of a pre-
fabricated corner element 39 of which appropriate
lengths are attached to the individual sheets of pleated
sheet material used for the triangular sides and the rec-
tangular portion. The portions of pre-pleated sheet ma-
terial used for the opposite first and second triangular
portions 31, 33 of a screening member fan out, while the
pre-pleated sheet material in the rectangular area 29 ex-
tends with its pleats generally parallel. The separate cor-
ner elements 39 are joined or bonded to interconnect
both lateral sides of the central rectangular sheet of pre-
pleated material 29 to a respective one of the first and
second triangular portions 31, 33. The joints, in as far as
visible in Figure 1, are indicated by reference numeral
41. Not shown in detail, but within the purview of the
skilled person, is the option of having opposite perimeter
reinforcements attached to opposite end pleats along the
three sides 29, 31, 33 of the pleated screen member for
use in the mounting of the screen device 21 between the
casement frame 3 and the pane-carrying sash 5. Mount-
ing can be by means of adhesive, magnetic strips, or
hook and loop fasteners as is conventional. Apart from
not using any reinforcements at all, it is also possible to
use other means for retaining the screen device 21 in
position between the casement frame 3 and the pivotable
sash.
[0014] As further indicated in Figure 1, the window as-
sembly 1 may be of a so-called tilt-and-turn version,
which can selectively also pivot about vertical hinges 43,
45 on confronting vertical sides of the casement frame 3
and sash 5, for other purposes than ventilation. Such

alternative pivoting can conventionally be selected by op-
eration of an operating handle.
[0015] Referring now to Figure 2, there is shown
screen device 21 having an integral corner, such as the
first and second corner folds 35, 37, formed in a sheet
of pre-pleated sheet material 51. The pre-pleated sheet
material 51 has convex outwardly extending folds 53 and
concave inwardly extending folds 55 forming crests and
valleys respectively between opposite flanks 57, 59. At
the corner fold 35, 37 each of the flanks 57, 59 defining
an inwardly extending or concave fold 55 are doubled
over and thereby have formed triangular gussets 61 of
folded over flank material. The folder over gussets 61 are
formed by a zig-zag concave fold line 63, which in the
drawing Figures is shown as a dotted line.
[0016] In Figure 3 a flattened portion of pre-pleated
sheet material 51 is shown in the area of a corner fold
35, 37. Because the zig-zag fold line 63 alternates about
the actual corner fold line 65 of the corner folds 35, 37,
which is convex, the doubled over gussets 61 are alter-
natingly positioned on opposite sides. This has the ad-
vantage that the stacking height of the doubled over gus-
sets 61 is distributed evenly at each side of the corner
fold 35, 37.
[0017] Figure 4 shows a first alternative embodiment,
in which the second corner fold 37 is shown as an integral
part of a of prefabricated separate corner element 39 that
is separately attached to a sheet 51 of pre-pleated sheet
material. The bonding joint (41 in Figure 1) is formed by
confronting bonding areas 41A and 41B shown in Figure
4. In this first alternative embodiment the corner element
39 can also be formed from pre-pleated sheet material
in the manner explained in reference to Figures 2 and 3.
[0018] The screen devices obtained as explained in
reference to Figures 2 to 4, as explained above can be
completed by attaching first and second perimeter rein-
forcements to flanks 57 or 59 of an end pleat 53 or 55
that are each adapted to face or connect to respectively
the window casement frame 3 or the pane-carrying sash
5. Preferably a connection is selected that can be dis-
connected to allow the screen device 21 to be removed
for cleaning or other purposes. In a conventional manner
the perimeter reinforcement that is connectable to the
casement frame 3 can be given an S-shaped cross sec-
tion, with spaced flanges connected by a web portion.
One of the spaced flanges of the S-shaped reinforcement
extends outwardly from the web portion to connect to the
casement frame 3 and the other flange extends inwardly
to form a cavity with the web portion for receiving the
pleated screening member when it is folded and the win-
dow is closed. Such configurations are conventional and
do not form an independent part of the invention and are
optional.
[0019] A second alternative embodiment of a prefab-
ricated separate corner element 139 is shown in Figure
5. In this embodiment the corner element 139 is formed
of previously unpleated sheet material. At the corner fold
165, the convex folds 153 on one side of the corner fold,
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change to concave folds 255 on the other side of the
corner fold. Conversely the convex fold 253 at the oppo-
site side of the corner fold 165 changes to concave folds
155 at the one side of the corner fold 165. As in the em-
bodiment of Figures 1 and 4, the corner element 139 can
be used to interconnect pre-pleated sheet of pleated ma-
terial by means of bonding or like connecting means.
[0020] Accordingly an improved screen device 21 has
been described that is adapted for use in a window as-
sembly 1 that has a fixedly installed, substantially rec-
tangular casement frame 3 and a pane-carrying sash 5
with perimeter sides 9, 11, 13, 15 coextensive with the
casement frame 3. The pane-carrying sash 5 of the win-
dow assembly 1 is hinged, at least selectively, along one
of its sides 9 to the casement frame 3 to define in its open
position a wedge-shaped three-sided ventilation opening
between the casement frame 3 and the pane-carrying
sash 5. The ventilation opening thereby is composed of
a rectangular opening portion 23 extending between op-
posite first and second triangular opening portions 25,
27. The improved screen device 21 is adapted for mount-
ing between the casement frame 3 and the pane-carrying
sash 5 to cover the wedge-shaped three-sided ventilation
opening 23, 25, 27 and to prevent ingress of foreign mat-
ter while allowing ventilation. The screen device 21 in-
cludes a pleated screening member that has at least
three sides 29, 31, 33 of extendible and collapsible pleat-
ed sheet material and a corner fold 35, 37, 65, 165 con-
necting adjacent ones of its three sides to extend per-
pendicular to each other. The at least three sides of pleat-
ed sheet material are formed substantially of pre-pleated
sheet material 51 that is brought into a three-dimensional
configuration separately and after initially pleating that
has brought it into pre-pleated form. Also included the
above description is a method of making the three sided
pleated screening member 29, 31, 33 for use in the
screen device 21.
[0021] It is thus believed that the operation and con-
struction of the present invention will be apparent from
the foregoing description and drawings appended there-
to. It will be clear to the skilled person that the invention
is not limited to any embodiment herein described and
that modifications are possible which should be consid-
ered within the scope of the appended claims. Also kin-
ematic inversions are considered inherently disclosed
and to be within the scope of the invention. In the claims,
any reference signs shall not be construed as limiting the
claim. The term ’comprising’ and ’including’ when used
in this description or the appended claims should not be
construed in an exclusive or exhaustive sense but rather
in an inclusive sense. Thus the expression ’comprising’
as used herein does not exclude the presence of other
elements or steps in addition to those listed in any claim.
Furthermore, the words ’a’ and ’an’ shall not be construed
as limited to ’only one’, but instead are used to mean ’at
least one’, and do not exclude a plurality. Features that
are not specifically or explicitly described or claimed may
be additionally included in the structure of the invention

within its scope. Expressions such as: "means for ..."
should be read as: "component configured for ..." or
"member constructed to ..." and should be construed to
include equivalents for the structures disclosed. The use
of expressions like: "critical", "preferred", "especially pre-
ferred" etc. is not intended to limit the invention. Addi-
tions, deletions, and modifications within the purview of
the skilled person may generally be made without nec-
essarily departing from the scope of the invention, as is
determined by the claims.

Claims

1. Screen device for a window having a fixedly installed,
substantially rectangular casement frame and a
pane-carrying sash with sides coextensive with the
casement frame with the pane-carrying sash being
hinged, at least selectively, along one of its sides to
the casement frame to define in an open position a
wedge-shaped three-sided ventilation opening be-
tween the casement frame and the pane-carrying
sash composed of a rectangular opening portion ex-
tending between opposite triangular opening por-
tions, the screen device being adapted for mounting
between the casement frame and the pane-carrying
sash to cover the wedge-shaped three-sided venti-
lation opening to prevent ingress of foreign matter
while allowing ventilation, wherein the screen device
includes a pleated screening member having at least
three sides of extendible and collapsible pleated
sheet material and a corner fold between adjacent
ones of its three sides, and wherein the at least three
sides of pleated sheet material are formed using pre-
pleated sheet material that is brought into a three-
dimensional configuration.

2. Screen device according to claim 1, wherein the cor-
ner fold is formed as an integral part of a separate
corner element that is separately attached to inter-
connect sheets of pre-pleated sheet material.

3. Screen device according to claim 1, wherein the cor-
ner fold is formed as an integral part of a sheet of
pre-pleated material by doubling over flanks defining
an inwardly extending fold, while forming triangular
gussets of folded over flanks.

4. Screen device according to claim 3, wherein the cor-
ner fold is formed by doubling over flanks defining
the inwardly extending fold, with the triangular gus-
sets of folded over flanks alternating every other
pleat.

5. Screen device according to claim 2, wherein the cor-
ner fold is formed as an integral part of the separate
corner element interconnecting sheets of pre-pleat-
ed sheet material by one of stitching, gluing and
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welding.

6. Screen device according to any one of claims 2 to
5, wherein the pleated screening member includes
a first perimeter reinforcement attached to a flank of
an end pleat for facing the casement frame and a
second perimeter reinforcement attached to a flank
of an end pleat for facing the pane-carrying sash.

7. Screen device according to claim 6, wherein the first
perimeter reinforcement can be removably attached
to the casement frame.

8. Screen device according to claim 7, wherein the first
perimeter reinforcement has an S-shaped cross sec-
tion with a first flange coextensive with the flank of
the end pleat confronting it and an outwardly directed
second flange for attachment to the casement frame
that is offset in a direction toward the second perim-
eter reinforcement to an extent allowing to accom-
modate the folding thickness of the screening mem-
ber alongside a depth of a web portion interconnect-
ing the first and second flanges.

9. Screen device according to claim 8, wherein the
pleated screening member upon folding is receiva-
ble in a cavity formed by the web portion and the first
flange.

10. Screen device according to any one of claims 6 to
9, wherein the second perimeter reinforcement can
be removably attached to the pane-carrying sash.

11. Screen device according to claim 10, wherein the
first perimeter reinforcement and the second perim-
eter reinforcement are adapted for mounting be-
tween the casement frame and the pane-carrying
sash, using one of adhesive, magnetic strips and
hook and loop fasteners.

12. Screen device according to any one of claims 1 to
11, wherein the pre-pleated sheet material that is
brought into the three-dimensional configuration is
insect screen material.

13. Method of making a pleated screening member hav-
ing a three-dimensional configuration defined by at
least three sides of extendible and collapsible pleat-
ed sheet material and a corner fold connecting ad-
jacent ones of its three sides to extend perpendicular
to one another for use in a screen device for a window
having a fixedly installed, substantially rectangular
casement frame and a pane-carrying sash with sides
coextensive with the casement frame with the pane-
carrying sash being hinged, at least selectively,
along one of its sides to the casement frame to define
in its open position a wedge-shaped three-sided ven-
tilation opening between the casement frame and

the pane-carrying sash composed of a rectangular
opening portion extending between opposite trian-
gular opening portions, the screen device being
adapted for mounting between the casement frame
and the pane-carrying sash to cover the wedge-
shaped three-sided ventilation opening to prevent
ingress of foreign matter while allowing ventilation,
wherein the at least three sides of pleated sheet ma-
terial of the screening member are formed using pre-
pleated sheet material that is brought into the three-
dimensional configuration separately and after ini-
tially pleating to bring it into pleated form.

14. Method according to claim 13, wherein the pre-pleat-
ed sheet material is brought into the three-dimen-
sional configuration by separately attaching a sepa-
rate corner element for interconnecting sheets of
pre-pleated sheet material.

15. Method according to claim 14, wherein the corner
fold is formed as an integral part of the separate cor-
ner element interconnecting sheets of pre-pleated
sheet material by one of stitching, gluing and weld-
ing.

16. Method according to claim 13, wherein the pre-pleat-
ed sheet material is brought into the three-dimen-
sional configuration by doubling over flanks defining
an inwardly extending fold of a sheet of pre-pleated
material, while forming triangular gussets of folded
over flanks.

17. Method according to claim 16, wherein the doubling
over of the flanks defining the inwardly extending
fold in forming the corner fold, is accomplished by
alternating the triangular gussets of the folded over
flanks every other pleat.
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