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(54) A hinge for tilt and turn doors and windows

(57) A hinge for tilt and turn doors and windows (1)
comprises a first, lower male hinge body (5) consisting
of: a box element (6) that slots into a longitudinal groove
(7) in the fixed frame (2) and has a longitudinal housing
(8) for loosely accommodating a plate (9) rigidly attached
to a bracket element (10) with a hinge pin (11) on which
the bottom of the sash (3) pivots; the plate (9) and the
box element (6) are coupled with each other in such a
way as to allow the plate (9) to rock between a non-op-
erative position in which the plate (9) is parallel to the
box element (6) and an operative position in which the
plate (9) is tilted outwards at an angle to the box element
(6); the hinge pin (11) is rotatably linked, at (110) and at
one end of it (11a), to the bracket element (10) by re-
spective means (16) acting between the pin (11) itself
and the bracket element (10) in such a way as to allow
the pin (11) to be rotated between two operating limit
positions through an ancle (α) equal to 180°; means (17)
act between the hinge pin (11) and the bracket element
(10) to stabilise the hinge pin (11) itself in one or the other
of the operating limit positions.
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Description

[0001] This invention relates to a hinge for tilt and turn
doors and windows, in particular for doors and windows
with frames made of metal, PVC or the like, aluminium
and wood, and so on.
[0002] The hinges used on doors and windows of this
kind differ from those used on traditional side-hung doors
and windows that open and close only by turning.
[0003] Thus, a hinge for a traditional, side-hung door
or window consists of:

- a first male, or lower, hinge body having a socket or
cylindrical portion and a flap for fastening it to the
fixed frame of the door or window;

- a second female, or upper, hinge body having a re-
spective socket or cylindrical portion and a flap for
fastening it to the sash of the door or window;

- a hinge pin which can be housed in the two sockets,
which may, if necessary, be fitted with interposed
bushes, and which defines the axis of rotation of the
mobile frame.

[0004] If the door or window is of the tilt and turn type,
the hinges must be structured differently from those for
traditional doors and windows.
[0005] More specifically, the lower hinge, which this
specification refers to in particular, must be able to turn
about an axis parallel to the axis of the fixed frame so as
to enable the door or window to be opened by tilting.
[0006] In a prior art solution (see patent EP 478.519
to the same Applicant as this invention) the lower hinge
comprises, as its first, male hinge body: a vertical box
element that is slotted in the fixed frame; the face of the
element directed toward the sash has a longitudinal
housing that loosely accommodates a plate whose ends
are concavely arched and which is rigidly attached at
right angles to a bracket element; the latter forms the
socket of the first hinge body usually associated with the
hinge pin that is coupled with the second, upper female
hinge body; the central part of the plate has a through
aperture which affords passage to means by which the
plate and the box element are coupled one to another,
and whose shape is such as to allow the plate to rock
between a position parallel to the box element and a po-
sition angled in relation to the box element; the ends of
the box element are convexly arched to act on the lower
arched profile of the plate according to the position of the
plate and so as to allow the plate to tilt between the non-
operative and the operative position.
[0007] This type of hinge has, over time, proved to be
extremely reliable and practical both in terms of ease of
use and security of the door or window.
[0008] It is also possible to carry out micro adjustments
on the door or window by acting directly on the hinge.
[0009] These adjustments are applied to the sash and
can be performed in three axes: a vertical axis (axis of
rotation Z), an axis perpendicular to the vertical plane of

the fixed frame (axis Y, and also known as "compression"
in the jargon of the trade) and an axis parallel to the ver-
tical plane of the door or window (axis X).
[0010] At present, the door or window can be adjusted
by acting on two different parts of the hinge:

- the first allows the sash to be adjusted in height (axis
Z) relative to the fixed frame and is located at the
position where the second, female hinge body is at-
tached to the sash;

- the second allows the sash to be adjusted in the axes
X and Y by turning a bush which is located in the
female hinge body and whose inside diameter is ec-
centric relative to the outside diameter.

[0011] Thus, turning the bush enables the sash to be
adjusted in the axes X and Y simultaneously.
[0012] A hinge of the kind described above is not, how-
ever, free of disadvantages due mainly to the reversible
fitting system and to the limited range of combined ad-
justment in the axes X and Y.
[0013] At present, the procedure by which the hinge,
in particular the first, lower male hinge body, is fitted to
the door or window includes the following steps:

- determining the handing of the sash (right- or left-
hand swing);

- seating and fixing the pin to the bracket element by
slotting and deformation (using a vice and a hammer)
in a first position or in a second position (turned
through 180°) according to the handing;

- inserting and fixing the plate-bracket-hinge pin as-
sembly in the box element.

[0014] At this point, the entire hinge assembly can be
positioned at the housing (right or left) and fixed in the
position decided.
[0015] This hinge structure consists of several parts to
be assembled on site by the installer depending on the
handing of the door or window: this involves high ware-
housing costs and time-consuming assembly proce-
dures requiring a certain number of tools.
[0016] Another disadvantage is the fact that the simul-
taneous adjustment in the axes X and Y is combined in
the single bush located in the second hinge body, thus
greatly limiting the range of possible movement along
each of the two axes.
[0017] This invention therefore has for an aim to over-
come the above mentioned disadvantages by providing
a tilt and turn door/window hinge whose reversibility is
faster and more practical and which provides a more ex-
tended adjustment range in the sash axes, while main-
taining the same essential constructional features, prac-
tical design and security of the prior art hinge.
[0018] Accordingly, the present invention achieves this
aim with a hinge for tilt and turn doors and windows, in
particular a hinge comprising the technical characteris-
tics set out in one or more of the appended claims.
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[0019] The technical characteristics of the invention,
with reference to the above aims, are clearly described
in the claims below and its advantages are apparent from
the detailed description which follows, with reference to
the accompanying drawings which illustrate a preferred
embodiment of the invention provided merely by way of
example without restricting the scope of the inventive
concept, and in which:

- Figure 1 is a perspective view of a hinge according
to the invention applied to the bottom part of a tilt
and turn door or window;

- Figure 2 is a top plan view, with some parts cut away
to better illustrate others, of the hinge of Figure 1;

- Figure 3 is a perspective exploded view of the lower
hinge assembly illustrated in the drawings listed
above;

- Figure 4 is a side view, with some parts cut away, of
a part of the hinge illustrated in the drawings listed
above;

- Figure 5 is a front view, with some parts in cross
section, of a part of the hinge illustrated in the draw-
ings listed above.

[0020] With reference to the accompanying drawings,
in particular Figures 1 and 2, the hinge according to the
invention, labelled 4 in its entirety, is used in particular
for doors and windows 1 with frames made of metal, PVC
or the like, aluminium and wood, and so on.
[0021] These doors or windows 1 can be opened both
by turning (see arrow A, Figure 1) and by tilting (see arrow
R, Figure 1) and comprise a fixed frame 2 and a sash 3
hinged to each other along a respective stile, only the
part of them relevant to this invention, namely the lower
hinged part, being illustrated in the drawings.
[0022] The hinge 4 according to the invention compris-
es at least a first lower male hinge body 5 consisting
essentially of: a box element 6, a vertical plate 9, a bracket
element 10 having a hinge pin 11, fastening means 14
by which the plate 9 and the box element 6 are coupled
to each other and supporting guide means 15 also acting
between the plate 9 and the box element 6.
[0023] These parts are described in detail only insofar
as is relevant to this invention since many of them form
the subject matter of European patent EP 478.519 to the
same Applicant as this invention.
[0024] The box element 6 can be slotted into a longi-
tudinal groove 7 in the fixed frame 2 and the part of it that
faces the sash 3 has a longitudinal housing 8 for loosely
accommodating the plate 9.
[0025] The latter extends vertically and has concavely
arched ends 9a and 9b (to allow reversibility of assembly
on the box element 6).
[0026] The plate 9 is rigidly attached at right angles to
the bracket element 10 with the lower hinge pin 11 of the
sash 3.
[0027] The hinge pin 11 can be associated with a sec-
ond, upper female hinge body 12 with an interposed bush

12b housed in the second body 12.
[0028] The plate 9 has an aperture 13 affording pas-
sage for fastening means 14 (a screw) by which the plate
is coupled with the box element 6 which also has through
apertures for the same purpose).
[0029] The profile of the aperture 13 (three-lobed) is
such as to enable the plate 9 to rock between a non-
operative position (see Figure 1, continuous line) in which
the plate 9 is parallel to the box element 6, and an oper-
ative position (see Figure 1, dashed line) in which the
plate 9 is tilted outwards at an angle to the box element 6.
[0030] The shape of the aperture 13 in the plate 9 and
the presence of two holes 6a and 6b in the box element
6 permit reversible fitting of the plate 9 on the box element
6 according to the handing of the sash 3.
[0031] The convexly arched, mutually supporting
guide means 15 are located at the two ends (top and
bottom) of the box element 6 (again to permit reversibility)
and act on the matchingly shaped bottom end of the plate
9 in such a way that the two arched surfaces can slide
relative to each other to allow the plate to turn between
the non-operative and operative positions.
[0032] These means 15 consist of at least one pair of
arched profiles located inside the box element 6 (see
Figure 4).
[0033] The hinge 4 also allows the sash 3 to be adjust-
ed in three axes: a vertical axis (axis of rotation Z), an
axis perpendicular to the vertical plane of the fixed frame
2 (axis Y, and also known as "compression" in the jargon
of the trade) and an axis parallel to the vertical plane of
the door or window (axis X).
[0034] As also illustrated in Figures 3 to 5, the hinge
pin 11 of the hinge 4 is rotatably linked, at 110 and at one
end of it 11a, to the bracket element 10 by respective
means 16 acting between the pin (11) itself and the brack-
et element 10 in such a way as to allow the pin 11 to be
rotated between two operating limit positions, according
to the handing of the sash 3, through an angle α equal
to 180° (see Figure 4) .
[0035] Means 17 are also provided between the hinge
pin 11 and the bracket element 10 to stabilise the hinge
pin 11 itself in one or the other of the operating limit po-
sitions.
[0036] More specifically, the bracket element 10 com-
prises a pair of parallel protruding tabs 18 and 19 each
having a first through hole 20 made in it, the two holes
being coaxial with each other.
[0037] The aforementioned end 11a of the hinge pin
11, having a second through hole 21 made in it, fits into
the space S between the two tabs 18 and 19.
[0038] The first holes 20 and the second hole 21 can
be engaged by a respective second pin 16, which is se-
curely and rotatably fitted in the first and second holes
20 and 21 and which constitutes the aforementioned
means for rotatably linking the hinge pin 11.
[0039] The rotatable linking means 16 between the
bracket element 10 and the hinge pin 11 also constitute
means for adjusting the hinge pin 11 in the axis X parallel
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to the fixed frame 2 and the sash 3 (see also Figure 2).
[0040] For this purpose, the second hole 21 in the
hinge pin 11 and the second pin 16 are threaded and can
be screwed to each other in such a way that, in use, the
hinge pin 11 can be moved in both directions within the
space S defined by the pair of tabs 18 and 19 (see arrow
F11), after rotating the second pin 16 (in either direction)
in order to enable the hinge pin 11 to be adjusted in the
axis X.
[0041] The second pin 16 is rotatably linked in the first
holes 20 by plastic deformation, that is to say, by upset-
ting one end 16a of the second pin 16 close to one of the
first holes 20.
[0042] The above mentioned stabilising means 17 also
constitute means for covering a part of the hinge pin 11
and of the bracket element 10.
[0043] Looking in more detail, the stabilising means 17
comprise a bush 22 that can be coaxially coupled with
the hinge pin 11 and encompassing a part of it close to
the tabs 18 and 19 of the bracket element 10: thus, the
bush 22 is interposed between the tabs 18 and 19 and
the second, female hinge body 12.
[0044] In fact, during use, the bush 22 abuts against
the tabs 18 and 19 of the bracket element 10.
[0045] Further, the bush 22 has a second, vertical tab
23 which, in use, covers the front portion of the tabs 18
and 19 where the tabs 18 and 19 are linked to the end
11a of the hinge pin 11: the shape of the bush 22 with
the backwardly extending second tab 23 thus enables
the hinge pin 11 to be kept in one of the above mentioned
operating limit positions.
[0046] Thus, to fit the hinge 4, the pin 11 must be po-
sitioned in one of the operating limit positions according
to the right or left handing of the door or window 1 and
the covering and stabilising bush 22 must then be fitted.
[0047] At this point, the plate 9 can be attached to the
box element 9 and the entire assembly placed in the lon-
gitudinal groove 7 in the fixed frame 2.
[0048] Before fitting the sash 3, micro adjustments can
be carried out in the axes Y and Z by means of the female
bush 12b and in the axis X by acting on the second pin 16.
[0049] A hinge made as described above achieves the
aforementioned aims thanks to the special way the hinge
pin is linked to the bracket, enabling the pin itself to be
fitted beforehand, without affecting the on-site reversibil-
ity of the hinge.
[0050] This structure makes assembly quick and easy,
does not require the installer to use any tools and does
not reduce the reliability and security of the door or win-
dow, thanks also to the interposed bush.
[0051] Furthermore, the rotatable link makes it possi-
ble to adjust the door or window separately in the axes
X (by acting on the female bush) and Y (by turning a
threaded pin using an ordinary spanner).
[0052] This separation appreciably increases the ad-
justment range both sideways (axis X) and by compress-
ing the seals (axis Y), thereby improving the possibility
of optimising the assembly of the door or window unit.

[0053] It will be understood that the invention de-
scribed may be useful in many industrial applications and
may be modified and adapted in several ways without
thereby departing from the scope of the inventive con-
cept. Moreover, all the details of the invention may be
substituted by technically equivalent elements.

Claims

1. A hinge for tilt and turn doors and windows (1) com-
prising a fixed frame (2) and a sash (3) hinged to
each other along a respective stile; the hinge (4)
comprising at least a first, lower male hinge body (5)
consisting of:

- a box element (6) that can be slotted into a
longitudinal groove (7) in the fixed frame (2); the
element (6) having, on the part of it that faces
the sash (3), a longitudinal housing (8) for loose-
ly accommodating;
- a vertical plate (9) having at least one concave-
ly arched end and rigidly attached at right angles
to a bracket element (10) with a lower hinge pin
(11) on which the bottom of the sash (3) pivots,
the pin (11) able to be associated with a second,
upper female hinge body (12); the plate (9) hav-
ing an aperture (13) which affords passage to
fastening means (14) acting on the plate and on
the box element (6) and shaped in such a way
as to allow the plate (9) to rock between a non-
operative position in which the plate (9) is par-
allel to the box element (6) and an operative po-
sition in which the plate (9) is tilted outwards at
an angle to the box element (6);
- convexly arched, mutually supporting guide
means (15) located at least at the bottom end
of the box element (6) and acting on the match-
ingly shaped bottom end of the plate (9) in such
a way that the arched surfaces can slide relative
to each other to allow the plate to turn between
the non-operative and operative positions; the
hinge (4) being characterised in that the hinge
pin (11) is rotatably linked, at (110) and at one
end of it (11a), to the bracket element (10) by
respective means (16) acting between the pin
(11) itself and the bracket element (10) in such
a way as to allow the pin (11) to be rotated, ac-
cording to the handing of the sash (3), between
two operating limit positions through an angle
(α) equal to 180°; means (17) acting between
the hinge pin (11) and the bracket element (10)
being provided for stabilising the hinge pin (11)
itself in one or the other of the operating limit
positions.

2. The hinge according to claim 1, characterised in
that the bracket element (10) comprises a pair of
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parallel protruding tabs (18, 19) each having a first
through hole (20) made in it, the two holes being
coaxial with each other; the end (11a) of the hinge
pin (11) having a second through hole (21) made in
it and fitting into the space (S) between the two tabs
(18, 19); the first holes (20) and the second hole (21)
being able to be engaged by a respective second
pin (16), which is securely and rotatably fitted in the
first holes (20) and second hole (21) and which con-
stitutes the means for rotatably linking the hinge pin
(11).

3. The hinge according to claim 1, characterised in
that the rotatable linking means (16)) between the
bracket element (10) and the hinge pin (11) also con-
stitute means for adjusting the hinge pin (11) in an
axis (X) parallel to the fixed frame (2) and to the sash
(3).

4. The hinge according to claims 1 to 3, characterised
in that the second hole (21) in the hinge pin (11) and
the second pin (16) are threaded and can be screwed
to each other in such a way that, in use, the hinge
pin (11) can be moved in both directions within the
space (S) defined by the pair of tabs (18, 19) after
rotating the second pin (16) in order to enable the
hinge pin (11) to be adjusted in the axis (X) parallel
to the fixed frame (2) and to the sash (3).

5. The hinge according to claims 2 to 4, characterised
in that the second pin (16) is rotatably linked in the
first holes (20) by plastic deformation, that is to say,
by upsetting one end (16a) of the second pin (16)
itself, close to one of the first holes (20).

6. The hinge according to claim 1, characterised in
that the stabilising means (17) also constitute means
for covering a part of the hinge pin (11) and of the
bracket element (10).

7. The hinge according to claims 1 to 6, characterised
in that the stabilising means (17) comprise a bush
(22) that can be coaxially coupled with the hinge pin
(11), encompassing at least a part of the latter close
to the tabs (18, 19) of the bracket element (10) in
such a way as to be interposed between the tabs
(18, 19) and the second, female hinge body (12); the
bush (22) also having a second, vertical tab (23)
which, in use, covers the front portion of the tabs (18,
19) where the tabs (18, 19) are linked to the end
(11a) of the hinge pin (11), the second tab (23) acting
in conjunction with the bush (22) to keep the hinge
pin (11) in one of the operating limit positions.

8. The hinge according to claim 7, characterised in
that, during use, the bush (22) abuts against the tabs
(18, 19) of the bracket element (10).
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