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A PARALLEL HINGE

The present invention relates to paralle] hinges.

Parallel hinges are well known in the art. One such parallel hinge is disclosed in
EP0968349, which is also assigned to the present Applicant. EP0968349 discloses a
parallel hinge, which comprises a pair of mounting tracks for mounting the hinge to a
vent. One of the tracks is for attaching to the fixed frame of the vent and the other one
of the tracks is for attaching to the opening member of the vent. A pair of diagonally
crossing links are pivotally connected to each track and to each other. Each track
accommodates a shoe, which carries an end of one of the links. One end of each link is
pivotally mounted to a respective shoe, thereby allowing the end of the link to move
back and forth along the track during use of the hinge when moving the vent between
open and closed positions. It is known that vents comprising parallel hinges enable the
opening member to move away from the fixed frame whilst remaining substantially
parallel at all times to the fixed frame. In such a vent, the opening member is supported
by three hinges on three sides and a fourth side is driven by a drive means. Motor drive
means are expensive. The motors require maintenance and are made up of complex
parts that are difficult to assemble correctly and are costly to replace if they fail. Further,
it s critical for a correctly fitted and fully functional vent to avoid misalignments
between the hinges and the drive means. The need for providing such a driving means
makes installation of such hinges more difficult, often requiring an expert fitter to install

the hinges and the driving means making the installation expensive.

There is therefore a need for a parallel hinge which does not suffer from at least some of
the drawbacks of the prior art. The present invention is directed to such a parallel hinge.
The invention also relates to a vent comprising a fixed frame and an opening member
attached to the fixed frame by parallel hinges. The invention further relates to an

indexing drive device for driving a shoe along a track of a parallel hinge.

According to the present invention there is provided, in a first aspect, a parallel hinge

comprising: first and second parallel mounts, a cross member coupled between the first
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and second mounts; and a drive mechanism engaging the cross member to drive the first

and second mounts apart; wherein the drive mechanism is mounted to the first mount.

One advantage of the present invention is that it provides a drive mechanism integrally
formed with a hinge. Another advantage is that an opening member may have the same
number of driving mechanisms as hinges. For example, an opening member comprising
two hinges may also have two driving mechanisms. Alternatively, one or more hinges
may be coupled together by means of drive bars and corner drives such that the one or
more hinges may be driven by one drive mechanism. This will facilitate opening of the
vent. Advantageously, the drive mechanism may be used to assist weather sealing of the
vent. A further advantage is that having a driving mechanism integrally formed with a
hinge reduces the cost, the number of components and the complexity involved in

assembling the vent.

In one embodiment of the invention the first mount is fixed in use and the second mount

1s movable.

Preferably, the cross member is a pair of diagonally crossing links which are pivotally

connected to each mount and to each other.

Preferably, the mounts are tracks which each accommodates a shoe which carries a pivot

connected to a respective link.

In one embodiment of the invention the drive mechanism engages one of the shoes for
moving the respective shoe along the respective track. The drive mechanism may

comprise a drive rack for engaging the respective shoe.

Preferably, the drive mechanism comprises a coupling means for coupling the drive rack

to the respective shoe.

In one embodiment of the invention the drive mechanism comprises an actuating
member for applying a driving force to drive the drive rack. Preferably, the actuating

member is operable to move in an arcuate manner.
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In another embodiment of the invention the drive mechanism comprises a gear assembly
operably coupled to the drive rack and to the actuating member such that, in use,
rotational force applied to the actuating member is translated into a linear driving force
for driving the drive rack and, in turn, the respective shoe linearly along the respective

track.

Optionally, the gear assembly comprises a rotatably mounted drive gear which is driven
by the actuating member, and a rotatably mounted transmission gear which is in turn

driven by the drive gear and is operably coupled to the drive rack.

The drive gear may be carried on a drive shaft operably coupled to the actuating

member. Preferably, the drive shaft has a square cross section.

In one embodiment of the invention the drive mechanism comprises a housing defining a

hollow interior region for accommodating the drive gear and the transmission gear.
Preferably, movement of the actuating member in an arcuate first direction causes the
drive rack to move in a linear first direction, and movement of the actuating member in
an arcuate second direction causes the drive rack to move in a linear second direction.

In another embodiment of the invention the shoe comprises at least one roller.

According to the present invention there is provided, in a second aspect, a hinge
comprising a track and a plurality of links, wherein the track comprises a shoe

comprising at least one roller.

The drive mechanism may drive a plurality of hinges. Preferably, the hinges are coupled

together by at least one drive bar and at least one corner drive.

Preferably, the drive mechanism comprises an indexing drive device.
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In one embodiment of the invention the drive mechanism comprises a locking device, for

example a key operated locking device.

In another embodiment of the invention the drive mechanism comprises a weather

sealing device.

According to the present invention there is provided, in a third aspect, a vent comprising
a fixed frame and an opening member attached to the fixed frame by parallel hinges as
herein claimed, the opening member being moveable between a position closing the vent

and an open position by the drive mechanism. Preferably, the vent comprises a window.

According to the present invention there is provided, in a fourth aspect, an indexing
drive device for driving a shoe along a track of a parallel hinge, the indexing drive
device comprising a drive rack for engaging the shoe, an actuating member for applying
an arcuate driving force, a gear assembly operably coupled to the drive rack and to the
actuating member such that, in use, the arcuate driving force is translated into a linear

driving force for driving the drive rack and, in tumn, the shoe linearly along the track.

The invention will be more clearly understood from the following description of an

embodiment thereof with reference to the accompanying drawings, in which:

Fig. 1 is a perspective view of a parallel hinge according to the invention;

Fig. 2 is an exploded perspective view of the drive mechanism shown in Fig. 1;

Fig. 3 is an exploded perspective view of the shoe of the hinge of Fig. 1; and

Fig. 4 is a perspective view of a parallel hinge shown in Fig. 1 with the drive mechanism

removed for clarity.

Referring to the drawings and initially to Fig. 1 there is illustrated a parallel hinge
according to the invention, indicated generally by the reference numeral 1. Although,
only one such parallel hinge 1 will be described below, it will be appreciated by those
skilled in the art that a vent may comprise a plurality of parallel hinges 1. The parallel
hinge 1 comprises first and second parallel mounts, namely, a pair of mounting tracks 3,

4 for mounting the hinge 1 to the vent (not shown). The first track 3 is for attaching to a



10

30

WO 2007/104938 5 PCT/GB2007/000823

fixed frame 5 (shown by dashed lines) of the vent and the second track 4 is for attaching
to an opening member (not shown) of the vent. A cross member comprises a pair of
diagonally crossing links 7 pivotally connected 1o each track 3, 4 and to each other at a
central pivot 9 for facilitating opening and closing of the vent. A drive mechanism 10 1s
mounted to the track 4 attached to the opening member for moving the vent between
open and closed positions, as will be describe in detail below. The tracks 3, 4 are C-
shaped in section and each accommodate a shoe 12, which each carries an end of one of
the links 7. More particularly, one end of each link 7 is pivotally mounted to a
respective shoe 12, thereby allowing the end of the link 7 to move back and forth along
the tracks 3, 4 during use of the hinge 1 when moving the vent between open and closed
positions. The other end of each link is fixed to a respective track 3, 4. In this
embodiment of the invention, each of the shoes 12 carries a pair of annular rollers 14
which are fixed thereto as illustrated in Fig. 3. The rollers 14 significantly reduce the
amount of friction generated as the shoes 12 move along their respective tracks 3, 4, and

as a result the opening and closing of a heavy vent can be facilitated.

Referring now to Fig. 2, the drive mechanism 10 comprises a gear assembly 16 operably
coupled between a longitudinally extending drive rack 18 which engages the shoe 12 of
the track 4 mounted to the opening member, and an actuating member 20. The actuating
member drives the gear assembly 16, which drives the drive rack 18 and in turn the shoe
12 for opening or closing the hinge/window. The gear assembly 16 is configured for
translating an arcuate driving force applied to the actuating member 20 to a linear
driving force for moving the drive rack 18 rectilinearly. In this embodiment of the
invention, the gear assembly 16 comprises a drive gear 22 carried on a drive shaft 24 of
square transverse cross section, and a rotatably mounted transmission gear 26 which
engages the drive gear 22 such that the drive gear 22 can drive the transmission gear 26.
The actuating member 20 comprises a handle portion 28 for receiving a driving force,
and a pair of spaced apart arms 30 extending from the handle portion 28 defining
openings of square cross sectional area for accommodating the drive shaft 24. The drive
shaft 24 defines a pivot axis 32 about which the actuating member 20 is rotatable for
facilitating arcuate movement of the actuating member 20 about the pivot axis 32. The

drive rack 18 defines a serrated surface 34 for engaging the transmission gear 26, and an
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opening 83 substantially adjacent an end thereof for receiving a drive pin 80 for coupling

the drive rack 18 to the shoe 12.

A housing 36 is provided which comprises a main housing portion 37 open at one end 38
and defines a hollow interior region 39 for accommodating the drive gear 22 and the
transmission gear 26. A discrete side wall 42 is provided for releasably coupling to the
main housing 37 using a plurality of screws 46 for closing off the open end 38. A guide
channel 50 is provided that extends through the main housing portion 37 below the
transmission gear 26 for receiving the drive rack 18. A pair of shoulders 47 extending at
respective opposite sides of the main housing 37 are provided to limit the angular
movement of the actuating member 20 to about 180° around the pivot axis 32. The drive
gear has a circular lip 90 and a square hole 92. The main housing 37 and side wall 42
are each provided with a circular opening 94 which receives the circular lip 90 for
mounting the drive gear 22 in the housing 36. The drive shaft 24 extends through the
square hole 92 of the drive gear 22. The transmission gear 26 is also provided with a
circular lip 96. The lip 96 engages an inner indentation 31 in the main housing 37 and

the side plate 42 for mounting the transmission gear 26 in the housing 36.

Referring again to Fig. 1, the C-sections of the track 3, 4 are oriented in opposite
directions. The second track 4 in use is fixed to an extrusion (not shown) forming a
frame of the opening member. The first track 3 is intended to be attached to the fixed
frame 5 of a building. The actuating member 20 and housing 36 extend from the inner
face of the opening member so that the actuating member 20 can be easily accessed by
an operator. The housing 36 which contains the gear assembly 16 extends into an
extruded section of the opening member. The drive rack 18 is accommodated in the
extruded section. The extruded section is configured such that the drive rack 18 can be
operably coupled to the shoe 12 of the track 4 attached to the opening member.
Extruded sections of this kind are well known to those skilled in the art and it is not

intended to describe them further.

Referring now to Fig. 3, in this embodiment of the invention each shoe 12 comprises an
elongated carrier member 49 on which a pair of annular rollers 14 are rotatably mounted

thereto. A hub 54 is provided for supporting each roller 14 and comprises an annular
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portion 56 integrally formed with an extending circular stub shaft 58 which carries the
corresponding annular roller 14 and abuts the carmier member 49. The roller 14 can
freely rotate without friction about the hub 54 as the respective shoe 12 moves along the
respective track 3, 4. The annular portion 56 of the hub 54 prevents the roller 14 from
disengaging the hub 54. An orifice 64 extends through each hub 54 for receiving a
fastening rivet 66, 67 for fastening the respective hub 54 to the carrier member 49.
Openings 68 are provided on respective opposite ends of the carrier member 49 for

receiving corresponding rivet pins 66, 67.

Referring now to Fig. 4, each of tracks 3, 4 is provided with a slit 100 so that the drive
mechanism 10 can be operatively coupled to the shoe 12 via the drive pin 80. An
enlarged end 102 of the slit 100 is provided to allow the assembly of the drive pin 80
with the parallel hinge 1. Flanges formed on each track 3, 4 prevent the respective shoe
12 disengaging the respective track 3, 4. A coupling means, namely a cranked link
member 70, is provided for coupling the drive rack 18 to one of the shoes 12 and
comprises a base plate 72 defining a bore 74 for accommodating the first rivet pin 66 of
the respective shoe 12 and an integrally formed offset plate 76 which defines a recess 78
for accommodating the drive pin 80. The drive pin 80 is fitted into the aperture 83
(shown in Figs. 1 and 2) formed on the end 84 of the drive rack 18 and a mushroom head
of the drive pin 80 engages the recess 78 of the link member 70 through the aperture 102
formed in the track 4. The mushroom head of the drive pin is held in position by the
flanges of the track 4 once the cross links 7 have been riveted to their respective tracks 3,
4 at their fixed ends. The second rivet pin 67 of the respective shoe 12 extends through
an end of one of the cross links 7 about which the cross link 7 can pivot for coupling the
shoe 12 to the cross link 7. A plastics washer 104 is fitted between the cross link 7 and
the carrier member 49 to reduce friction as the hinge 1 moves. A limiting member 106

can be located in at least one of the tracks 3, 4 for limiting the movement of the shoe 12,

Optionally, an elongate thermal barrier plate 40 (shown in Fig. 2) is provided which is
mounted between the housing 36 and the frame of the opening member for preventing
condensation forming in the housing 36 which in tum prevents corrosion occurring to

the gear assembly 16. An opening 41 is provided in the thermal barrier plate 40 through
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which a portion of the housing 36 and the transmission gear 26 protrudes when engaging

the drive rack 18.

In use, the track 4 of the hinge 1 carrying the drive mechanism 10 is mounted to the
opening member of the vent. Referring again to Fig. 1, in order to open the vent, the
actuating member 20 is pivoted in a first arcuate direction, indicated by arrow A, about
the pivot axis 32 which causes the drive rack 18 and, in turn, the shoe 12 to move in a
first Jinear direction indicated by arrow B for moving the vent to an open position.
When in an open position, the serrated surface 34 of the drive rack 18 is still engaged by
the transmission gear 26, thereby ensuring that the vent is held in the selected open
position. In order to close the vent, the actuating member 20 is pivoted in the reverse
direction, indicated by arrow C, about the pivot axis 32, which causes the drive rack 18
and, in turn, the shoe 12 to move in a second linear direction, indicated by arrow D, for

moving the vent to a closed position.

Due to the positive drive provided by the transmission gear 26 engaging the drive rack

18, good weather sealing of the vent can be realised.

The invention is not limited to the embodiment hereinbefore described which may be

varied in construction and detail within the scope of the following claims.
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CLAIMS

1. A parallel hinge, comprising:
first and second parallel mounts;
a cross member coupled between the first and second mounts; and
a drive mechanism engaging the cross member to drive the first and
second mounts apart;

wherein the drive mechanism is mounted to the second mount.

2, A hinge as claimed in claim 1, wherein the first mount is fixed in use and the
second mount is movable.
3. A hinge as claimed in claim 1 or claim 2, wherein the cross member is a pair of

diagonally crossing links which are pivotally connected to each mount and to each other.

4. A hinge as claimed in claim 3, wherein the mounts are tracks which each

accommodates a shoe which carries a pivot connected to a respective link.

5. A hinge as claimed in claim 4, wherein the drive mechanism engages one of the

shoes for moving the respective shoe along the respective track.

6. A hinge as claimed in claim 5, wherein the drive mechanism comprises a drive

rack for engaging the respective shoe.

7. A hinge as claimed in claim 6, wherein the drive mechanism comprises a

coupling means for coupling the drive rack to the respective shoe.

8. A hinge as claimed in claim 6 or claim 7, wherein the drive mechanism

comprises an actuating member for applying a driving force to drive the drive rack.

9. A hinge as claimed in claim 8, wherein the actuating member is operable to move

1n an arcuate manner.
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10. A hinge as claimed in claim 9, wherein the dnve mechanism comprises a gear
assembly operably coupled to the drive rack and to the actuating member such that, in
use, rotational force applied to the actuating member is translated into a linear driving
force for driving the drive rack and, in turn, the respective shoe linearly along the

respective track.

1. A hinge as claimed in claim 10, wherein the gear assembly comprises a rotatably
mounted drive gear which is driven by the actuating member, and a rotatably mounted
transmission gear which is in turn driven by the drive gear and is operably coupled to the

drive rack.

12. A hinge as claimed in claim 11, wherein the drive gear is carried on a drive shaft

operably coupled to the actvating member.

13. A hinge as claimed in claim 12, wherein the drive shaft has a square transverse

cross section.

14. A hinge as claimed in any one of claims 11 to 13, wherein the drive mechanism
comprises a housing defining a hollow interior region for accommodating the drive gear

and the transmission gear.

15. A hinge as claimed in any one of claims 8 to 14, wherein movement of the
actuating member in an arcuate first direction causes the drive rack to move in a linear
first direction and movement of the actuating member in an arcuate second direction

causes the drive rack to move in a linear second direction.

16. A hinge as claimed in any one of claims 4 to 15, wherein the shoe comprises at

least one roller.

17. A hinge comprising a track and a plurality of links, wherein the track comprises a

shoe comprising at least one roller.
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18. A hinge as claimed in any preceding claim, wherein the drive mechanism drives

a plurality of hinges.

19. A hinge as claimed in claim 18, wherein the hinges are coupled together by at

least one drive bar and at least one comer drive.

20. A hinge as claimed in any preceding claim, wherein the drive mechanism

comprises an indexing drive device.

2]. A hinge as claimed in any preceding claim, wherein the drive mechanism

comprises a locking device.

22. A hinge as claimed in any preceding claim, wherein the drive mechanism

comprises a weather sealing device.

23. A parallel hinge substantially as hereinbefore described with reference to and as

shown in the accompanying drawings.

24, A vent comprising a fixed frame and an opening member attached to the fixed
frame by parallel hinges as claimed in any preceding claim, the opening member being

moveable between a position closing the vent and an open position by the drive

mechanism.
25. A vent as claimed in claim 24, wherein the vent comprises a window.
26. A indexing drive device for driving a shoe along a track of a parallel hinge, the

indexing drive device comprising a drive rack for engaging the shoe, an actuating
member for applying an arcuate driving force, a gear assembly operably coupled to the
drive rack and to the actuating member such that, in use, the arcuate driving force is
translated into a linear driving force for driving the drive rack and, in turn, the shoe

linearly along the track.
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