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@ Window with combined pivoting and sliding motion.

@ A window (2} with elongate guides (3) for a first guide
member (12, 36) pivotally coupied to the end of the window
elongate guides for a second guide member pivotally
coupled to a first arm, which is aiso pivotally connected to
the window and pivotally connected to a second arm
pivotally connected to the window frame, the pivotal connec-
tion between the window (2) end and the first guide member
(12, 36 being such that the first phase of the pivotal
movement during opening of the window {2) coincides with
a movement away from the window frame (1).
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Window with combined pivoting and sliding motion.

This invention relates to a window with combined pivoting
and sliding motggzygﬁgeither side of the frame an
elongate guide for a first guide member coupled to the
end of the window so as to pivot about a fulcrum parallel
to the plane of the window, and an elongate guide for a
second guide member pivotally coupled to the end of o
first arm, the other end of which is pivotally connected
to the window and which arm is pivotally connected,

between its ends, jo a second arm the end of which is

pivotally connected to the window frame,

A window of this kind is known from published Netherlands
Patent Application No. 79,05178. The advantage of such
known windows over conventional sliding or pivoting
windows is that when the window is in the completely slid
over position, in which the top edge of the window is
thus near the bottom edge of the rebote, the outside of
the window can be reached from inside, so that the glass
can be cleaned or replaced. When the window is in the

horizontal position it is possible to obtain good
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ventilation of the room in which the window is disposed.

During the opening of the window the top edge of such
window performs both a downwardly directed movement and
a pivoting movement about the fulcrum of the coupling
member. Of course the edge of the window must be preven-
ted from jomming against the rebate; this is possible if
the fulcrum is situated above the window or coincides with
its top edge. However, this requires a special configura-
tion and special means in the window and rebate, and this
makes the window structure much more expensive. A con-
struction in which the fulcrum is at a specific distance
beneath the top edge of the window is both the most
favourable and the simplest structurally, but unless
special precautions are taken the edge of the window will

jom in the rebate,

This can be obviated by rounding the edge of the window,
but this makes the window inevitobly more expensive (in
the case of wooden windows an extra operation is neces-
sary while windows made from section material require
special section members)., In oddition, it becomes more
difficult to obtain a good seal between the window and the

rebate and specicl sealing sections are required.

The object of the invention is to provide a window of the

kind referred to hereinbefore in which the window is
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prevented from jomming agoinst the rebate in a simple
manner, To this end, according to the invention, the
coupling member is so constructed that the first phase of
this rotation during the opening of the window coincides
with a movement of the fulcrum directed away from the win-

dow frame.

The invention is bosed on the realization that the
required effect can be reodily obtained if the window
fulcrum is shifted inwardly over a predetermined distance
during the initial phase of the pivoting movement. No
speciol steps are then required nor special section
members on the windows; the window may be made from
conventional standard elements and in the conventional

measurements from thin material.

The shifting of the fulcrum proposed according to the in-
vention can be obtained of each guide member bears a

first pivot which is directed towards the window and which
has a control pin spaced therefrom, said pivot fitting in
a corresponding recess in an intermediate member
continving into a second cylindrical pivot, which forms
the fulcrum of the window and the axis of which is spaced
from that of the first pivot and which fits in a bore on
the window around which a curved guide path is formed,

into which there leads a receiving cavity for the control
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pin, the lotter being received therein when the window
is closed, the orrangement being such that during the
initial phase of the window movement the control pin
sitvated in the receiving cavity acts as a reversing
point and the second pivot performs a swinging movement
aroun& the first pivot. Preferably, the guide member,

control pin and first pivot are made in one piece,

Good guidance of the fulcrum is obtained if, during the
end of the window movement, the control pin co-operates

with the outer surface of the intermediate member.

The parts can be well contained with respect to one

another and the path caon be correctly determined if the
intermediate member fits in a recess in the guide from
which it projects, said recess limiting the movement of

the intermediate member.

Preferably, the bore provided on the window to receive
the second pivot and the guide surfaces disposed there-
around are formed in an element intended to be mounted

separately in the window.

An embodiment is also possible in which a pivot directed
towards the window and forming the fulcrum, and @ control
pin spaced therefrom, project from the coupling member,
the pivot fitting in a slot on the window side directed

towards the guide, around which slot a curved guide path
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is formed, terminating in a recess directed towards one
end of the slot in order to receive the control pin, the
latter being received in said recess when the window is
closed, the arrongement being such that during the
initial phase of the window movement the control pin
situated in the recess acts as a reversing point and the

pivot moves from one end of the slot to the other,

Even better guidance is obtained if a second guide path
is formed on the window side directed towards the pivot
and the control pin and consists of a bent portion
situated opposite the first bent guide path and termin-
oting in a straight portion directed tangenticlly away
therefrom, said second guide track co-operating with a
second control pin disposed on the guide diametrically

opposite the control pin.

In one preferred embodiment, the slot and guide paths

are formed in a separate element intended to be fixed

in the side of the window.

A preferred embodiment in which a simple guide is used
and which occupies very little space in the direction of
the plane of the window comprises a swing arm mounted
between the guide and the window, one end being pivotal-
ly connected to the guide and the other end being
pivotally connected to the window, the guide bearing a

control pin which is directed towards the window and
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which co-operates with a sloping guide path containing the
control pin and formed on the window, the bottom end
terminating in a receiving cavity in which the pin rests
when the window is closed, the arraongement being such that
during the opening of the window the guide path runs
against the pin, is thereby pressed aside and moves the
window aside via the swing arm. Preferably, the guide path
is then formed on an element intended to be separately
fitted to the top edge of the window. This construction is

particularly suvitable for windows made of hollow section

members,
The invention is explained with reference to the drawing.

Figs. la - to lc are side elevations of part of a combined
pivoting aond sliding window according to the application
and illustrate the movement produceé by means of the
application,

Fig. 2 is a perspective exploded view of a preferféd
embodiment of a guide coupling member according-to the
application to give the required movement of the fulcrum.
Fig. 3o is o cross-section thereof;

Fig. 3b is on end elevation of the part thereof to be
fitted in the window;

Fig. 3c is an end elevation of the part shown in Fig. 3q;
Fig. 3d is a half elevation and half section of the part;

Fig. 4a is a diogrammatic cross-section through o second
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embodiment of the application;

Fig. 4b is on end elevation of the part thereof to be
fitted in the window;

Fig. 4c is an end elevation of the part situated on the
guide;

Fig. 4d is a side elevation of that port;

Fige 5 is a diogrommatic side elevation of a third embodi-

ment,

Referring to Fig. la, reference 1 denotes a window frame
in which there is suspended a window 2 with a combined
pivoting and sliding motion, only the top end of which is
shown. The window is of the type known from Netherlands
Patent Application No. 79,05178; the top end of the window
can move vertically along o fixed verticul guide track
denoted diagrammatically by the chain-dotted line 3 and in
so doing pivots about a fulcrum 4 situated between the end
of the window 2 and a guide (not shown) movable over the
track 3. On opening the window, it performs a movement
in the direction of the vertical ufrows 5 and in the
direction of the horizontal arrow 6. The top end of the
window performs o pivoting movement in the direction of

arrow 7/ around fulcrum 4.

Fig. 1b shows how the result of this movement is that the
point 8 of the window 2 runs against the draught strip 9

of the frame 1 at place 10. As explained in the
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introduction, the invention provides steps to obviote this.

Fig. lc is a diogram showing how the steps according to the
invention lead to the required result: the free movement of

the corner 8 of the window 2 along the strip 9. According

_to the invention, the coupling between the guide moving

over the track 3 and the window is so constructed for this
purpose that the window fulcrum 4 moves in the direction of
the arrow 6 during the downward movement. Fulcrum 4 moves
from the initial position to the position 4' during the
first stage of the pivoting movement and thus moves to the
left over a distance d. As a result, during tﬁe first stage
of the pivoting movement of the window the corner 8 thereof

remains free of the draught strip 9.

Fig. 2 and Figs. 3a - 3d relate to a first embodiment of a
coupling member to be fitted between the guide and the

window to achieve this effect.

Referring to Fig. 2, reference 11 denotes the complete
guide moving over the vertical track 3 (not shown in this
drawing) provided in the rebate. The guide member comprises
the channel section 12 engaging the track 3 and with a beose
13 secured thereto, from which the pivot 14 and control pin
15 project. Element 16 turns about the pivot 14 and consists
of an intermediate member 17 and the second pivot 18.
Intermediate member 17 is formed with a bore 19 by means of

which the intermediate member 16 fits exactly around the
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first pivot 14. The centre-line of the latter is radially
spaced from the centre-line 18' of the second cylindrical
pivot 18. The system is retained in the ossembled state by
means of the locking pin 19 which is fitted through the
fulcrum 14 ond through the opening 19a in the security
plate 20 and then clinched,

It should be noted that a recessed portion 21 is formed in
bose 13, and the intermediate member 17 fits into this
portion 21, thus limiting the pivoting movement of the

intermediate member, although this is not essential.

The element to be secured in the window comprises a stepped
cylindrical housing 22 hoving o wide portion 23 and a
norrower portion 24 (see also Fig. 3d). Portion 24 has a
stepped bore comprising a first part 25 and a second part
26; the diaometer of part 25 is the same as the outside
diameter of the safety plote 20 and the diameter of part
26 is the same as the outside diameter of the second pivot
18. Part 23 hos a specially formed recess 27 which will be
described in greater detail hereinafter and in which the
intermediate member 17 and the control pin 15 fit. Housing
22 caon bq secured in the rebate by gluing or by means of a

fixing screw 230 passing through a svitable bore.

The configuration of recess 27 is shown in Fig. 3b, having

an edge boundary 28 one end of which terminates in the
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hollow 29 and the other end in the semi-circulear

boundary 30,
The coupling member described above operates as follows:

When the window is in the closed state, the control pin 15
rests in the hollbw 29 as shown in broken lines in Fig. 3b.
At the beginning of the window opening movement, the centre-
line of the pivot 18 is in the position 18a. On the downward
movement of the window, the control pin 15 initially remains
in the recess 29 and the centre-line 18' turns from position
18a to pogition 18b and hence moves aside over a distahce.g
(see Fig. 3c). On a further movement of the window, the
control pin 15 is free of the recess 29 and moves clong the
guide path formed by the edge bou&bry 28, to the position 30,
In these conditions the inside of the control pin 15 runs
against the outer surface of the intermediate member 17 so
that the complete system is well contained and the movement
of the parts is accurately determined. The path of the window
fulcrum formed by the outer surface of the pivot 18 and the
inner surface of the bore 26 is well determined so that the

window cannot twist or jom.

The above movements take place in the reverse direction on

the closing of the window.

Figs. 4a to 4d relote to a second embodiment. The guide
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having the general reference 35 consists of o, for

example, channel section 36 fitting around the guide

track 3 and continuing in a base 37 from which the pivot

38 and the two control pins 39 and 40 project. These co-
operate with the element 41 secured in the window and

made, for -example, from plastics by injection moulding.
Element 41 consists of a cylindrical fixing portion 42
fitting in the window and secured by means of the screw 43,
ond the guide portion 44 projecting therefrom. The latter
has two guide paths, a first curved path 45 terminating in
the receiving cavity 46, and a second guide path consisting
of a straight portion 47 aond a curved portion 48 also
terminating in the receiving cavity 46. A slot 49 is formed

in the middle and the pivot 38 fits therein.

When the window is in the closed condition, control pin 40
is in the cavity 46 as shown at 40a and pin 38 is on the
left in the slot 49 in Fig, 4b while finally pin 39 bears
against the straight guide path 47, indicated at 3%a,

When the window is then opened and pivots in the direction
of arrow 50, pin 40 initially remains in the recess 46 and
pivot 38 moves to the right with respect to the slot 49

-~ in fact part 41 moves with respect to the pivot 38 - so

that the fulcrum between the coupling member and the frame

moves to the left as considered in Fig. 4b. On further
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movement of the window, control pin 40 is free of the
recess 46 and moves over the guide path 45 while control
pin 39 moves over the guide paths 47, 48 until the parts
finally reach the positions 40b and 3%9b respectively.
During the opening movement of the window the corner of

the window moves freely of the draught strip or rebate.

Fig. 5 relates to an embodiment which has the advantage
of being capoble of very flat construction and in which
the major parts can be fitted at the top of the window.
This is important for windows with a hollow structure,

e.g. constructed from hollow section members,

In this case the guide used has the form shown in Fig.
4d with just one control pin 53 and only the pivot 54
which fits in the top end of an arm 55 connected at
fulerum 56 to window 57. At the top this window bears a
guide element 58 with a guide path 59 terminating in a

receiving cavity 60 in which the control pin 53 fits.

On opening of the window, during which the latter moves
in the direction of arrow 61, the wall of the cavity 60
exerts a force on the pin 53 so that the top of the
window will move in the direction of the arrow 62 and

the point 63 of the frame stays free of the draught strip

or rebate 64.
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Claims:

1. A window (2) with combined pivoting and sliding
motion having on either side of the frame (1) an elongate
guide (3) for a first guide member (12, 36) coupled to

the end of the window so os to pivot about a fulcrum (4)
parallel to the plane of the window (2), and an elongate
guide for a second guide member pivotally coupled to the
end of a first arm, the other end of which is pivotally
connected to the window and which arm is pivotally connec-
ted, between its ends, to a second arm the end of which is
pivotally connected to the window frame,

characterized in that

the pivotal connection between the window (2) end and the
first guide member (12, 36) is via @ coupling member (11)
so constructed that the first phase of the rotation about
the fulcrum (4) during opening of the window (2) coincides
with o movement of the fulcrum (4) directed away from the

window frame (1).

2. A window according to claim 1,

characterized in that

the each guide member (12) bears a first pivot (14) which
is directed towards the window and which has a control
pin (15) spaced therefrom, said pivot (14) fitting in a

corresponding recess (19) in an intermediate member (16)
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It is observed that the reference numerals in the claims
are not intended to restrict the scope thereof and are

only intended for clarification.

Claims:
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continuing into a second cylindrical pivot (18) which
forms the fulcrum of the window ond the axis of which is
spaced from that of the first pivot and which fits in a
bore (26) on the window around which a curved guide path
(27) is formed, into which there leads a receiving cavity
(29) for the control pin (15), the latter being received
therein when the window is closed, the arrangement being
such that during the initiol phase of the window movement
the control pin (15) situated in the receiving cavity
(29) acts as o reversing point and the second pivbt (18)

performs a swinging movement oround the first pivot (14).

3. A window according to claim 1,
characterized in that

the guide member (12), control pin (15) and first pivot

(14) are made in one piece.

4, A window according to claims 2 and 3,
characterized in thot
during the end of the window movement the coﬁtrol pin (15)

co-operates with the outer surface of the intermediate

member (16).

5. A window according to claims 2 to 4,
characterized in that |
the intermedicte member (16) fits in a recess (21) in the

guide (11) from which it projects;A;aid recess (21)
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limiting the movement of the intermediate member (16).

6. A window according to claims 2 - 5,
characterized in that

the bore (26) provided on the window to receive thé
second pivot (18) and the guide surfaces (27, 28) dis-
posed thereoround are formed in an element (22) intended

to be mounted separately in the window.

7. A window according to claim 1,

characterized in that

a pivot (38) directed towards the window and forming the
fulcrum, and a control pin (39) spaced therefrom project
from the coupling member (35), the pivot (38) fitting in a
slot (49) on the window side directed towards the guide
(36), around which slot a curved guide path (45) is formed,
terminating in o recess (46) directed towards one end of
the slot (49) in order receive the control pin (3%) the
latter being received in said recess when the window is
closed, the arrangement being such thut'during the initial
phase of the window movement the control pin (39) situoted
in the recess (46) acts as a reversing point and the pivot

(38) moves from one end of the slot (49) to the other.

8. A window cccording to claim 7,
characterized in that

a second guide path (47, 48) is formed on the window side
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directed towards the pivot and the control pin and

- consists of a bent portion (48) situated opposite the

first bent guide path (45) and terminating in a straight
portion (47) directed tangentially away therefrom, said
second guide path (47, 48) co-operating with a second
control pin (40) 3isposed on the guide diametrically

opposite the control pin.

9. A window according to claim 7 or 8,
characterized in that

the slot (49) and guide paths (45, 47, 48) are formed in
a separate element (41) intended to be fixed in the side

of the window.

10. A window according to claim 1,

characterized by

a swing arm (55) mounted between the guide (35) and the
window, one end (54) being pivotally connected to the guide
and the other end (56) being pivotally connected to the
window, the guide bearing a control pin (53) which is
directed towards the window and which co-operates with a
sloping guide path (59) contoining the control pin and
formed on the window, the bottom end terminating in a
receiving cavity (60) in which the pin (53) rests when the
window is closed, the arrangement beiﬁg such that during

the opening of the window the guide path (59) runs against
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the pin (53) is thereby pressed aside and moves the

window aside via the swing arm,

11. A window according to claim 10,

characterized in that

the guide path (59) and the cavity (60) are formed on an
element which is intended to be separately fitted to the
top edge of the window.
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