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(57) A window frame adapted for use as a sash or a
stationary frame comprising a strengthening portion and
a moulded surface layer covering the strengthening por-
tion wholly or partially and giving the frame desired sur-
face properties is disclosed. At least one strengthening
member of the strengthening portion includes a shell de-
fining an outer surface of the strengthening member, and
a plurality of strengthening ribs and/or flanges extending
from the shell. Said at least one strengthening member

includes a plurality of closed cells arranged in continua-
tion of each other in the longitudinal direction, each cell
being delimited by the shell and one or more strength-
ening ribs and/or flanges. A method for making such a
frame includes providing a strengthening portion, and
covering the strengthening portion wholly or partially with
a surface layer by moulding thereby giving the frame de-
sired surface properties.
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Description
Technical Field

[0001] The presentinvention relatestoawindow frame
adapted for use as a sash or a stationary frame, said
frame including a top frame member, a bottom frame
member, and two side fame members, these frame mem-
bers defining a frame plane and each of these frame
members having a longitudinal direction extending in the
frame plane, said frame comprising a strengthening por-
tion and a moulded surface layer covering the strength-
ening portion wholly or partially and giving the frame de-
sired surface properties, where at least one strengthen-
ing member of the strengthening portion includes a shell
defining an outer surface of the strengthening member,
and a plurality of strengthening ribs and/or flanges ex-
tending from the shell. The invention further relates to a
method for making such a frame.

Background Art

[0002] Frames with strengthening portions covered by
a moulded surface layer have been used for decades in
roof windows, one example being described in
EP2167770A1 where the strengthening portion is made
from wood-based materials and the surface layer from
polyurethane (PUR). The use of wood, however, has
caused some concern since material strength varies and
wood requires a lot of processing.

[0003] An alternative to wood serving as a strengthen-
ing portion is extruded profiles made from metal or pol-
ymer as described for example in US2009/0094929A1.
Such profiles are relatively easy and cheap to manufac-
ture and when covered with a polymer they can be used
for making frames for windows.

[0004] Building regulations are, however, becoming
ever stricter when it comes to energy conservation and
the demand for reducing material consumption is rising,
and still further improved window frames are therefore
required.

Summary of Invention

[0005] It is therefore an object of the invention to pro-
vide a window frame adapted for use as a sash or a sta-
tionary frame, which is both durable and suitable for in-
dustrial scale production, and which allows an optimisa-
tion of insulating properties and material consumption.

[0006] In a first aspect of the invention this is achieved
with a frame, where said at least one strengthening mem-
ber of the strengthening portion includes a plurality of
closed cells arranged in continuation of each other in the
longitudinal direction, each cell being delimited by the
shell and one or more strengthening ribs and/or flanges.
[0007] The cells provide the strengthening portion with
an optimal balance between strength and low weight as
the ribs and/or flanges forming the wall delimiting the

10

15

20

25

30

35

40

45

50

55

cells extend into the space defined by the shelland hence
provides flexural rigidity to the frame member. The walls
delimiting the cells may also extend from the shell on one
side of the strengthening portion to the shell on the op-
posite of the strengthening portion, thereby increasing
the compressive strength of the strengthening portion.
Ribs and/or flanges extending from the shell may be po-
sitioned along the length of the shell. In this way, the
strength of the strengthening portion is increased in the
longitudinal direction extending in the frame plane.
[0008] By positioning the ribs and/or flanges appropri-
ately the strengthening portion forms a light lattice-like
load-bearing structure within the frame, where load-bear-
ing material is mainly present where it is needed. Sec-
tions with less need for strength may further employ a
thinner material thickness to save material and weight
and provide less thermal conduction. A lattice-like struc-
ture includes a lattice with shapes including circles, tri-
angular, square, rhombus, pentagon, hexagon, although
any suitable shape may be used. These can be formed
from overlapping or interconnecting ribs/flanges.

[0009] It is noted that the description of the strength-
ening portion as being made from several strengthening
members is not intended to mean that it must be made
from several separate members, which are interconnect-
ed for the formation of the strengthening portion. A rec-
tangular strengthening portion may be regarded as hav-
ing a top member, a bottom member, and two side mem-
bers corresponding to the top frame member, the bottom
frame member, and the two side fame members of the
frame even if made as one unitary portion. Embodiments
where separate strengthening members are intercon-
nected are, however, presently considered advanta-
geous as a strengthening portion may then for example
be composed by combining top, bottom and side mem-
bers having desired properties, including lengths, to suit
the desired properties of the finished frame.

[0010] The strengthening portion may be made from
any material which is not sensitive to water and which is
preferably suitable for forming a lattice-like structure, in-
cluding metals, but in order to reduce the formation of
thermal bridges it is presently preferred that the strength-
ening portion is made primarily from a polymer. Materials
chosen from the group consisting of polypropylene, high
density polyethylene, polyethylene terephthalate, poly-
carbonate, acryl-nitrile-butadiene-styrene, polyamide 6,
polyamide 66, polyurethane, polyvinylchloride, chlorinat-
ed polyvinylchloride, and mixtures thereof are presently
preferred. Such suitable polymers generally have a den-
sity above 0.85 g/cm3. Such suitable polymers are gen-
erally thermoplastics. The strengthening portion may
comprise a polymer with a fibre filler. The filler may for
example be glass fibre or a natural fibre, such as cellu-
lose, which will provide high strength and relatively low
weight.

[0011] The material should of course be chosen with
a view to the compatibility with the material used for the
surface layer. Recyclability can also be taken into ac-
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count. The strengthening portion may include several lay-
ers of material, several different materials, and/or be pro-
vided with a surface profiling. For example, the shell may
be made from a different material than the ribs and/or
flanges, orthe shellmay include aninner layer connected
to the ribs and/or flange and an outer layer suited for
contact with the material used for the surface layer. The
outer side of the shell may also be provided with a profiling
adapted for optimizing the contact with the surface layer.
[0012] In one embodiment at least a part of at least
one strengthening member is made by injection moulding
or 3D printing.

[0013] The surface layer defines the shape of the
frame. This means that the thickness of the surface layer
may be different at different sections of the frame. As an
example, the surface layer may form flanges or grooves
configured for use in connecting a pane, sealing gaskets,
screening devices etc. to the frame. As another example,
the surface layer may be relatively thick at sections where
items such as hinges and locking assemblies are to be
attached to the frame. This is particularly advantageous
if the strengthening portion is not well suited for receiving
screws or like fasteners typically used for attaching such
items.

[0014] The presence of the cells arranged in continu-
ation of each other in the longitudinal direction contrib-
utes to the insulating properties of the strengthening por-
tion and hence of the entire frame by preventing or re-
ducing the convective heat transfer in the longitudinal
direction, which may occur in extruded profiles having air
spaces extending over the entire length of the profile.
[0015] To further improve the insulating properties, in-
sulating material may be provided in one or more closed
cells in the strengthening portion and/or in spaces be-
tween strengthening ribs and/or flanges of least one
strengthening member of the strengthening portion. If us-
ing such insulating material, it must be ensured that it
does notinfluence negatively on the load-bearing capac-
ity of the strengthening portion, or that it is included in
the calculations when designing the strengthening por-
tion. Alternatively, or as a supplement, insulating material
may be provided on an outer side of the strengthening
portion.

[0016] The insulating material is preferably chosen
from the group consisting of expanded polypropylene,
expanded polystyrene, polyurethane, expanded polyes-
ter, expanded poly-lactic acid, mineral wool, natural fi-
bres, aerogel, air, vacuum, and mixtures thereof.
[0017] The strengthening portion or one or more
strengthening members of the strengthening portion may
be composed of two or more interconnected parts. Par-
ticularly it is envisaged that strengthening members
made from two half-shells each extending in the length
direction of the strengthening member will be advanta-
geous. It is also envisaged that the strengthening ribs
and/or flanges may be provided as a separate part, which
is sandwiched be-tween two or more shell parts for the
construction of a strengthening member or the strength-
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ening portion.

[0018] Strengthening members and/or parts thereof
may be interconnected solely by the moulding material
used for the surface layer, but may also be provided with
connectors as will described in more detail later.

[0019] The strengthening portion may include one or
more reinforcement sections adapted for the attachment
of an item transmitting force to or from the frame, such
as a hinge, a locking assembly, or an actuator. Such re-
inforcement sections may for example be sections when
the strengthening ribs and/or flanges are particularly
strong, where there are more strengthening ribs and/or
flanges. A reinforcement section may also be achieved
by the use of a stronger material or by including rein-
forcement in the strengthening portion. Reinforcement
may be in the form of inlays of for example metal or glass
fibre, but it is also possible to provide the strengthening
portion with increased flexural resistance by the addition
of a material chosen from the group consisting of wood,
cellulose or other natural fibres, glass fibres, talcum,
CaCO03, carbon fibres, graphite, nanofiber, and combi-
nations thereof. The content of such materials may vary
over the length, width, and/height of a strengthening
member. In one example the strengthening portion com-
prises a polymer comprising glass fibres. In another ex-
ample the strengthening portion comprises a polymer
comprising wood fibres.

[0020] The frame may furtherinclude hinges, brackets
or like fittings adapted for connecting the frame directly
or indirectly to a load bearing construction of a building.
Such fittings may be embedded in the surface layer or
attached to it and should preferably be connected to the
frame in amanner allowing a direct transmission of forces
to/from the strengthening portion, for example by screws
or like fasteners used for the attachment penetrating into
the strengthening portion.

[0021] The surface layer may comprise a polymer suit-
able for use with reaction injection moulding, such as
polyurethane. The surface layer may further comprise an
outer layer which provides a surface finish. This may take
the form of a coating or paint, UV resistance layer, flame
inhibiting layer, foil or other similar part.

[0022] A window can be provided comprising a station-
ary frame and a sash, with at least one of the stationary
frame or sash comprising a window frame adapted for
use as a sash or a stationary frame according to the first
aspect of the present invention.

[0023] In this window, the stationary frame and sash
are connected by hinges and secured by at least one
locking assembly, the sash comprises atleast one gasket
and an insulated glazing and the stationary frame pref-
erably comprises brackets adapted for connecting it di-
rectly or indirectly to a load bearing construction of a
building.

[0024] The window benefits from the weight and
strength characteristics of the frame incorporated there-
in.

[0025] In a second aspect of the invention the object
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is achieved with a method for making a window frame
for a sash or a stationary frame, comprising said frame
including a top frame member, a bottom frame member,
and two side fame members, these frame members de-
fining a frame plane and each of these frame members
having a longitudinal direction extending in the frame
plane, said method including:

providing a strengthening portion including at least
one strengthening member, said strengthening
member including a shell defining an outer surface
of the strengthening member, and a plurality of
strengthening ribs and/or flanges extending from the
shell, said at least one strengthening member of the
strengthening portion including a plurality of closed
cells arranged in continuation of each other in the
longitudinal direction, each cell being delimited by
the shell and one or more strengthening ribs and/or
flanges, and

covering the strengthening portion wholly or partially
with a surface layer by moulding thereby giving the
frame desired surface properties.

[0026] As explained with reference to the first aspect
of the invention, the strengthening ribs and/or flanges
together with the shell provide a light load-bearing struc-
ture with cells which the moulding material used for the
surface layer is prevented from entering. The result is a
frame, which combines the strength and stability of a
wood-based strengthening portion with the durability,
uniformity and homogeneity of a polymer-based
strengthening portion.

[0027] The surface layer may be applied in several
ways including spraying or printing, but is it presently
preferred that the surface layer is moulded onto the
strengthening portion. The strengthening portion is pref-
erably arranged in a mould, which is then filled with the
moulding material used for the formation of the surface
layer, said moulding material possibly being introduced
under pressure in order to establish a good contact be-
tween the moulding material and the strengthening por-
tion. If the strengthening portion is made from separate
strengthening members, these may be arranged in the
mould in a separate state and interconnected solely by
the moulding material, but it is presently preferred to also
interconnect them by other means, either before or after
applying the surface layer.

[0028] Itis presently preferred that the surface layer is
made from polyurethane (PUR), but materials chosen
from the group consisting of polypropylene, acryl-nitrile-
styrene-acrylate, styrene-acryl-nitrile, polycarbonate,
polyethylene, poly-butylene-terephthalate, other plas-
tics, aluminium, other metals, rubber, natural fibres and
combinations thereof are also possible. The surface layer
can be made by reaction injection moulding (RIM) using
a thermosetting polymer, such as polyurethane.

[0029] In one embodiment at least two strengthening
parts are interconnected thereby forming a strengthening
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member of the strengthening portion or the entire
strengthening portion may be made by interconnecting
two or more strengthening parts. In such cases these
strengthening parts are preferably interconnected by
welding, gluing, and/or snap-locking. Welding will usually
provide an interconnection which is sufficiently tight to
prevent a moulding material used for creating the surface
layer from penetrating between the strengthening parts
and into the cells of the strengthening member or
strengthening portion. Snap-locking provides a faster
and easier interconnection, and can also provide the re-
quired degree of sealing. In order to improve the degree
of sealing, it may be necessary to supplement the snap-
locking with welding or gluing or using tape at critical
places, or to provide a sealing gasket or the like at the
joint(s) between the strengthening parts. Screws, brack-
ets, clamps, pins, and splits and other mechanical fas-
teners may also be employed.

[0030] The strengthening portion, separate strength-
ening members, or parts of strengthening members may
be made by any suitable process, but injection moulding,
exjection®, foamed injection, blow moulding, 3D printing,
lamination, vacuum forming, deep drawing, or combina-
tions thereof are presently preferred. 3D printing allows
the formation of very complex structures including closed
cells without the need for interconnecting parts. Consid-
ering the present state of the 3D-printing technology,
however, injection moulding of interconnectable parts is
considered advantageous, particularly for industrial
scale. Also moulding, for example injection moulding, al-
lows embedding fibres in the material with random ori-
entation for increased stiffness and strength in multiple
directions.

[0031] I[fitis desired to provide the frame with improved
insulating properties, insulating material may be provided
as described with reference to the first aspect of the in-
vention. In such case the insulating material may be
blown into or moulded in the strengthening portion. Ex-
amples of materials, which are suitable for blowing, are
beads of expanded polystyrene and organic fibres. An
example of a material suitable for moulding is foamed
polyurethane, which can be introduced in liquid form and
turn into foam once in the strengthening portion as a re-
sult of a chemical reaction.

[0032] When the surface layer has been applied the
frame may be provided with an insulating pane element
and/or one or more fittings, such as hinges or mounting
brackets, adapted for connecting the frame directly or
indirectly to a load bearing construction of a building.
[0033] The details of the strengthening portion, the sur-
face layer, and the frame as such described above with
reference to the first aspect of the invention also applies
to the second aspect of the invention and vice versa un-
less otherwise stated. Thus, the method of the second
aspect applies to frames according to the first aspect.
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Brief Description of Drawings

[0034] In the following, the invention will be described
in more detail with reference to the drawings, where:

Fig. 1 shows a frame for a centre-hung roof window
in a perspective view with strengthening members
depicted along a top frame member and a side frame
member,

Fig. 2 shows a strengthening portion for a sash for
a centre-hung roof window and a sash made with
such a strengthening portion in a perspective view,
Fig. 3 shows the strengthening portion in Fig. 2 in an
exploded view with two strengthening members ar-
ranged one above the other,

Fig. 4 shows the two strengthening members of Fig.
3 next to the sash of Fig. 2,

Fig. 5 corresponds to Fig. 4 but seen from a different
perspective,

Fig. 6 shows a cross-section through the sash in Fig.
2 as indicated by the arrows VI,

Fig. 7 shows a strengthening portion for a stationary
frame of a sky-light in a perspective view,

Fig. 8 shows one of the strengthening members used
for making the strengthening portion in Fig. 7,

Fig. 9 shows another embodiment of a strengthening
portion for a sash as shown in Fig. 2 in an exploded
view, and

Fig. 10 shows stillanother embodiment of a strength-
ening portion for a sash as shown in Fig. 2 in an
exploded view.

Description of Embodiments

[0035] A frame 1 for use as a stationary frame for a
centre-hung roof window is shown in Fig. 1. The frame
includes a top frame member 11, abottom frame member
12, and two side fame members 13,14. Each of these
frame members has a longitudinal direction L (shown on-
ly at the top and right side) and together they define a
frame plane P (indicated in the lower left corner). Aninner
opening 15 of the frame is delimited by the frame mem-
bers.

[0036] The frame is composed of a strengthening por-
tion, which has been over-moulded with a surface layer
16 which gives the frame desired surface properties by
defining its outer shape. In this case the surface layer is
made from polyurethane, thus also making the frame wa-
terproof and providing good thermal insulation proper-
ties. Other materials may provide other properties and
may need surface treatment for waterproofing, such as
paint. The surface layer 16 encompasses the presence
of a surface finish by a coating (not shown). Other layers
such as paint, UV resistance layer, flame inhibiting layer,
foil or other similar surface additions may be used.
[0037] In Fig. 1 the surface layer 16 covers the
strengthening portion entirely, but it is also possible to
leave smaller sections of strengthening portion uncov-
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ered, for example to facilitate the insertion of screws,
installation brackets, actuators, springs, pins or other fas-
teners, which need to be connected to the strengthening
portion, or to allow filling the strengthening portion with
insulation or for ventilation of the strengthening portion.
[0038] Strengthening members 31 and 33 used for the
formation of the strengthening portion within the frame 1
are shown along the top frame member 11 and left side
frame member 13, respectively, in Fig. 1. These strength-
ening members are adapted for being interconnected
with two similar members (not shown) at the right side
and at the bottom, respectively, by being provided with
connectors 4. In this embodiment the top strengthening
member 31 is provided with projections 41 adapted for
being inserted in openings 43 in the side strengthening
members 33. The engagement between these openings
and the projections may be stabilized for example by a
tight fit, by snap-locking or press fitting, by fasteners be-
ing inserted into both parts, or by gluing or welding. Itis,
however, also possible that they are just fitting loosely
and that a stable connection is achieved by the moulding
material used for the surface layer flowing in between
them and fixing them in relation to each other.

[0039] In another embodiment (not shown) all
strengthening members are provided with openings and
separate corner brackets are used for interconnecting
them.

[0040] At the centre of some strengthening members
is a reinforcement section 5, which is positioned where
locking assemblies and hinges (not shown) will be se-
cured to the finished frame 1. The bigger cross-section
and additional material at these sections allow the
strengthening portion to better take up forces transmitted
from the locking assemblies and hinges. Itis also possible
to include parts consisting wholly or partially of different
material, such as metal or glass fibre, in the strengthening
portion at the reinforcement sections 5.

[0041] Separate reinforcement members are prefera-
bly made from a material chosen from the group consist-
ing of steel, aluminium, pultruded profile, wood, natural
fibres, carbon fibres, glass fibre tape, plastic or combi-
nations thereof.

[0042] Openings 61 in the reinforcement sections are
intended for receiving mounting pins or other fasteners
used for attachment of the locking assemblies, hinges,
etc. These openings may be filled partially by the material
used for the surface layer in order to ensure a continuous
surface on the frame.

[0043] Other openings 62 are provided for receiving
other fasteners used, for example for attachment of cov-
ering and cladding members, and similar openings on a
sash may be used for attachment of an insulated glass
unit.

[0044] Still further openings 63 are provided in order
to give the individual strengthening member 31, 33 and
consequently the resulting strengthening portion the de-
sired strength and stiffness. Depending on how the mould
used for making the surface layer is embodied, some of
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these openings may be filled wholly or partially with the
moulding material used, while others are kept open such
that at least one closed cell is formed in the interior of
the strengthening member. The straight sections 64 of
the strengthening members 31, 33 extending in the lon-
gitudinal direction in Fig. 1 is thus a shell defining an outer
surface of the strengthening member and the inclined
sections 65 and pillar sections 66 extending perpendic-
ular to the longitudinal direction L constitutes a plurality
of strengthening ribs and/or flanges extending from the
shell in order to provide extra strength and stiffness.
[0045] The inclined sections 65 and pillar sections 66
could also be made hollow in which case closed cells
would be formed in their interior.

[0046] The reference numbers used on the strength-
ening members 31,33 in Fig. 1 have also been used in
the remaining figures for features having substantially
the same function and these features will not be de-
scribed in further detail.

[0047] Fig. 2 shows another embodiment of the inven-
tion, namely a frame 2 for use as a sash for a centre-
hung roof window and a strengthening portion 3 for use
as a core therein. As described with reference to the
frame 1 above, the sash 2 includes a top sash member
21, a bottom sash member 22 and two sides sash mem-
bers 23, 24 delimiting a sash opening 25, and the
strengthening portion includes corresponding members,
i.e. a top strengthening member 31, a bottom strength-
ening member 32, and two side strengthening members
33,34. The strengthening members 31,32,33,34 here
form part of an integral strengthening portion and are
thus not separate interconnected members as described
with reference to Fig. 1. It is, however, to be understood
that un-less otherwise stated the details described with
reference to Fig. 1 could also be applied in a frame in-
tended for use as a sash, and that the details described
with reference to Figs 2-6 also apply to frames intended
for use as stationary frames. This for example means
that the strengthening portions 3 in Figs 2-6 and 9 could
be composed of separate members inter-connected by
connectors 4 as described with reference to Figs 1 and
7-8 even though described with reference to two half-
shells.

[0048] Figs 3-5show more details of the strengthening
portion and sash shown in Fig. 2. In Fig. 3 the strength-
ening portion 3 is shown in an exploded view and it is
seen thatitis composed of two parts, an upper half-shell
35 and alower half-shell 36. These half-shells are intend-
ed for production by injection moulding, but may of course
be produced in other ways, 3D-printing being considered
as promising technology. Though not shown this embod-
iment, they too may be supplemented with separate re-
inforcement members as described above.

[0049] Each of the half-shells 35,36 include a plurality
of ribs and flanges 72, and when the half-shells are in-
terconnected, these ribs and flanges delimit a plurality of
closed cells 71 within the strengthening portion as is also
seen from the cross-section along the frame plane shown
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in Fig. 6.

[0050] Itis presently preferred that the two half-shells
35,36 are interconnected solely by friction or snap-lock-
ing before being over-moulded with the surface layer as
this will make the manufacturing process easy and quick,
but it is also possible to interconnect them by other
means. At present, welding, including laser welding, ul-
trasonicwelding, and heat welding, is preferred if needing
to apply alternative interconnecting means, but glues,
adhesives and mechanical fasteners may also be em-
ployed. Regardless how the different parts are intercon-
nected it should be ensured that the amount of surface
layer moulding material unintentionally entering the
spaces between the parts is kept at a minimum. Sealing
and gaskets may be used for this purpose. These con-
siderations regarding means for interconnecting parts
apply to all embodiments of the invention, not only to
embodiments including two half-shells.

[0051] The air captured in the closed cells 63, 71 pro-
vides the finished frame with excellent insulating proper-
ties, but is also possible to provide insulating material or
a vacuum within some or all of these closed cells. Insu-
lating material may be made by expansion in a mould,
expansion in the strengthening portion, expansion and
extrusion, foaming, vacuum forming, milling, 3D printing,
casting, blowing, suction, or combinations thereof.
[0052] The cells 63, 71 further ensure that the weight
of the strengthening portion is low compared to a tradi-
tional wooden strengthening portion. The size, shape,
and position of the ribs, flanges, and cells may vary de-
pending on demands for strength and stiffness and the
material(s) used.

[0053] A third embodiment of a strengthening portion
3 is shown in Figs 7 and 8. This strengthening portion is
adapted for use in the frame or sash of a sky-light.
[0054] This strengthening portion too includes closed
cells in the interior (not shown). Here the cells are delim-
ited by ribs which extend from one side of the shell form-
ing the outer surface of each strengthening member
31,32,33,34 to the other and flanges 73 are provided on
the outer side of the strengthening portion opposite each
of these ribs.

[0055] In this embodiment the frame is composed of
four separate strengthening members 31,32,33,33 which
are interconnected by snap-locking connectors 4. Each
strengthening member includes an integral corner sec-
tion 37, which extends in the frame plane and perpen-
dicular to the longitudinal direction L so that in the as-
sembled state it extends in parallel with the longitudinal
direction of another strengthening member. This ensures
that there are no interconnections at the corners, which
are often subject to relatively high loads. The length of
the corner section may vary depending on the expected
loads on the frame in which the strengthening portion is
to be used.

[0056] Fig. 9 shows an embodiment corresponding
substantially to that shown in Figs. 2-5, but as may be
best seen by comparing to Fig. 3, it includes a separate
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top strengthening member 38 in addition to the two half
shells. This separate top strengthening member 38 is
made from a stronger material than the two half-shells in
order to provide additional strength where the locking
assembly (not shown) is to be attached. When the
strengthening portion 3 is assembled, the separate top
strengthening member 38 is sandwiched between the
half-shell and eventually fixated in this position by the
surface layer. In other examples a separate strengthen-
ing member 38 may be provided in the side or bottom
members.

[0057] A still further embodiment of a strengthening
portion 3 consisting of eight separate strengthening
members is shown in Fig. 10. This embodiment combines
the advantages of using separate members with the ad-
vantages of using half-shells by each strengthening
member being composed of two half-shells. The top
strengthening member is composed of an upper part 31
aandalower part 38 corresponding to the separate mem-
ber 38 shown in Fig. 9, the bottom strengthening member
is composed of an upper part 32a and a lower part 32b,
and the side strengthening members are composed of
upper parts 33a,34a and lower parts 33b,34b. This em-
bodiment too includes closed cells 71 defined by ribs and
flanges on the upper and lower parts coming together
when parts are assembled.

[0058] It is noted that the features described with ref-
erence to Figs 7-10 are not limited to the specific types
of frame shown and described but may also be employed
in the frames of Figs 1-6 and vice versa. Likewise, the
features and principles described with reference to any
of the embodiments above may be used in other frames
for windows unless otherwise stated.

Claims

1. A window frame adapted for use as a sash or a sta-
tionary frame, said frame including a top frame mem-
ber, a bottom frame member, and two side fame
members, these frame members defining a frame
plane and each of these frame members having a
longitudinal direction extending in the frame plane,
said frame comprising a strengthening portion and
a moulded surface layer covering the strengthening
portion wholly or partially and giving the frame de-
sired surface properties, where atleast one strength-
ening member of the strengthening portion includes
a shell defining an outer surface of the strengthening
member, and a plurality of strengthening ribs and/or
flanges extending from the shell, characterized in
that said at least one strengthening member of the
strengthening portion includes a plurality of closed
cells arranged in continuation of each other in the
longitudinal direction, each cell being delimited by
the shell and one or more strengthening ribs and/or
flanges.
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1.

A window frame according to claim 1, where at least
a part of at least one strengthening member is made
by injection moulding or 3D printing.

A window frame according to claim 1 or 2, where the
surface layer defines the shape of the frame.

A window frame according to one or more of the pre-
ceding claims, where at least one strengthening
member of the strengthening portion is composed
of two or more inter-connected parts and/or where
the strengthening portion is composed of two or more
inter-connected strengthening members.

A window frame according to one or more of the pre-
ceding claims, where insulating material is provided
in or on at least one strengthening member of the
strengthening portion.

A window frame according to one or more of the pre-
ceding claims, where the strengthening portion in-
cludes at least one reinforcement section adapted
for the attachment of an item transmitting force to or
from the frame, such as a hinge, a locking assembly
or an actuator.

A window frame according to one or more of the pre-
ceding claims, where the at least one strengthening
member of the strengthening portion includes a plu-
rality of ribs and/or flanges which form a lattice-like
structure and are provided along at least a part of
the strengthening portion, such as, at least half of
the strengthening portion.

A window frame according to one or more of the pre-
ceding claims, wherein the ribs and/or flanges ex-
tending from the shell are positioned along the length
of the shell such that the strength of the strengthen-
ing portion is increased in the longitudinal direction
extending in the frame plane.

A window frame according to one or more of the pre-
ceding claims, wherein the strengthening portion
comprises a polymer with a fibre filler.

A window frame according to one or more of the pre-
ceding claims, wherein the surface layer comprises
a polymer suitable for use with reaction injection
moulding, such as polyurethane.

A window comprising a stationary frame and a sash,
wherein at least one of the stationary frame or sash
comprises a window frame adapted for use as a sash
or a stationary frame according to one or more of the
preceding claims,

wherein the stationary frame and sash are connect-
ed by hinges and secured by at least one lock,

and further wherein the sash comprises a gasketand
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14.
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an insulated glazing and preferably comprises
brackets adapted for connecting the stationary frame
directly or indirectly to a load bearing construction of
a building.

A method for making a window frame for a sash or
a stationary frame, comprising said frame including
a top frame member, a bottom frame member, and
two side fame members, these frame members de-
fining a frame plane and each of these frame mem-
bers having a longitudinal direction extending in the
frame plane, said method including:

providing a strengthening portion including at
least one strengthening member, said strength-
ening memberincluding a shell defining an outer
surface of the strengthening member, and a plu-
rality of strengthening ribs and/or flanges ex-
tending from the shell, said atleast one strength-
ening member of the strengthening portion in-
cluding a plurality of closed cells arranged in
continuation of each other in the longitudinal di-
rection, each cell being delimited by the shell
and one or more strengthening ribs and/or flang-
es, and

covering the strengthening portion wholly or par-
tially with a surface layer by moulding thereby
giving the frame desired surface properties.

A method according to claim 12, where at least two
strengthening parts are interconnected thereby
forming a strengthening member, and/or where two
or more strengthening members are interconnected
forming the strengthening portion, said strengthen-
ing parts and/or strengthening members preferably
being interconnected by welding, gluing, and/or
snap-locking.

A method according to one or more of claims 12-13,
where at least a part of at least one strengthening
part or strengthening member is made by injection
moulding, exjection, foamed injection, blow mould-
ing, 3D printing, lamination, vacuum forming, deep
drawing, or by combining processes.

A method according to one or more of claims 12-14,
where the window frame is a window frame accord-
ing to one or more of claims 1-11.
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