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RECTANGULAR FRAME WITH HEIGHT ADJUSTMENT FOR A FIRST AND/OR
SECOND DEVICE FOR COUPLING TO THE FRAME

The invention relates to a rectangular frame, which frame is formed by at
least a first upright, upper beam, second upright and lower beam, wherein the frame
is provided with first coupling means and the frame is configured for coupling of a
first device, such as a desk top, black/whiteboard or painting, to a first side of the
frame by means of the first coupling means.

A rectangular frame according to the invention is known in the field.

The known frame has the drawback that the device, after being coupled to
the frame, is connected rigidly to the frame.

It is an object of the invention to provide a frame according to the preamble
in which the above stated drawback is obviated.

The frame according to the invention has for this purpose the feature that
the frame is also configured for adjustable placing of the first device in the height
relative to the frame, wherein the frame is provided with first adjusting means for
adjusting the first coupling means and a first operating member for operating the
first adjusting means, wherein the first coupling means comprise a first and second
coupling element, which first and second coupling elements are arranged for
simultaneous adjustable displacement to substantially the same height in
respectively the first and second upright and are connected respectively by means
of a first and second cord to the first adjusting means, wherein the first adjusting
means comprise at least one constant-force spring, wherein a first outer end of
each constant-force spring is connected to both the first and the second cord.

The frame according to the invention can be applied as sub-frame for a
desk, wherein the frame allows a height adjustment of a desk top.

Another application for the frame according to the invention is making a flat
device, such as for instance a painting, black/whiteboard, television ete. for
hanging, height-adjustable on a vertical surface such as a wall.

Because the frame according to the invention can be utilized for multiple
applications and is not limited to one application, such as making desks height-
adjustable, the production of the frame in large numbers is economically feasible.

Through the use of one or more constant-force springs the frame according
to the invention does not depend on electricity, thereby further increasing the utility

of the frame. In addition, the correct force springs can be chosen subject to the
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weight of the device in order to enable movement of the device in the height using
the spring force of the constant-force springs and gravitational force.

The constant-force springs produce a constant force over a long spring
travel, whereby a user of the frame according to the invention can exert a uniform
force on the device during displacement of the device in the height.

In a first embodiment of the frame according to the invention the frame is
also configured for adjusting in the height relative to the frame a second device,
such as a desk top, black/whiteboard or painting, for coupling to a second side of
the frame. The frame is provided for this purpose with second coupling means for
coupling of the second device, second adjusting means for adjusting the second
coupling means and a second operating member for operating the second adjusting
means, wherein the second coupling means comprise a third and fourth coupling
element, which third and fourth coupling elements are arranged for simultaneous
adjustable displacement to substantially the same height in respectively the first and
second upright, and are connected respectively by means of a third and fourth cord
to the second adjusting means, wherein the second adjusting means comprise at
least one constant-force spring, wherein a first outer end of each constant-force
spring of the second adjusting means is connected to both the third and the fourth
cord.

These technical measures make it possible to place a second device on
another side of the frame, whereby the possible applications of the frame according
to the invention are further increased. With the first embodiment it becomes
possible for instance to design a desk wherein a desk top (the first and second
device) is coupled to the frame on either side of the frame.

The first and/or second adjusting means preferably comprise a housing
which substantially comprises each constant-force spring in unloaded state,
wherein a second outer end of each constant-force spring is connected fixedly to
the housing.

It is possible by means of the housing to place and remove the adjusting
means in simple manner. In addition, different versions of the adjusting means can
be produced with different force springs, wherein the correct version of the adjusting
means can be applied in the frame according to the invention depending on the
weight of the first and/or second device.

In each embodiment of the frame according to the invention each constant-

force spring or a set of constant-force springs is preferably provided with a brake
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which engages on the constant-force spring, and which brake can be operated via
the first and/or second operating member. Using the brake the device can be locked
in a simple manner at a height to be determined by a user.

The brakes of each constant-force spring are preferably mutually connected
here by means of a brake cable and the first and/or second operating member
engages on the brake cable.

In a preferred embodiment of the frame according to the invention the first
and/or second adjusting means comprise a number of, preferably two, pairs of
constant-force springs, wherein each force spring comprises a rolled-up leaf spring,
and each pair of leaf springs is placed in mirrored arrangement in the housing such
that the outer sides of the unrolled parts of each pair of leaf springs are adjacent.
The start of each leaf spring, for instance the first 5 cm, is preferably flat here.

This arrangement of the leaf springs in the housing ensures that the leaf
springs unwind in a straight line.

In said embodiments the first adjusting means are preferably placed close to
a bottom corner of the frame formed by the first upright or the second upright and
the lower beam, and the first and second cords are connected to the first adjusting
means at an angle of about 30 to 60 degrees relative to the lower beam. Because
of these measures the one or more constant-force springs of the first adjusting
means have an extension which is greater than the height of the frame.

In a configuration of the frame according to the invention in which the frame
is low in relation to the height thereaf, the first adjusting means can also be
mounted on a first upright. The first and second cords are then preferably guided
horizontally to the first adjusting means via a roller on the second upright.

In similar manner the second adjusting means are preferably placed close to
a bottomn corner of the frame and the third and fourth cords are connected to the
second adjusting means at an angle of about 30 to 60 degrees relative to the lower
beam.

The first and second adjusting means are preferably placed here close to
different bottom corners.

In order to enable setting of the pulling force of the first adjusting means, in
an optimal embodiment of the invention the first adjusting means are arranged for
displacement along a first path in the frame and the first and second cords are
connected to the first adjusting means (7) at an angle adjustable relative to the first

path.
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The frame is preferably provided here with a first guide channel which is
mounted rotatably at a first outer end on the frame and which extends from the first
outer end substantially in the direction of the first path. The angle between the
longitudinal direction of the first guide channel and the first path is for this purpose
adjustable. The first adjusting means are also connected to the first and second
cords by means of a first guide element, wherein the first guide element is
displaceable in guiding manner between the first and a second outer end of the first
guide channel.

These measures enable the pulling force of the first adjusting means to be
adapted to the weight of for instance a tabletop and the articles lying thereon.

The second adjusting means are preferably also arranged for displacement
along a second path in the frame and the third and fourth cords are connected to
the second displacing means at an angle adjustable relative to the second path.

The frame is preferably provided for this purpose with a second guide
channel which is mounted rotatably at a first outer end on the frame and which
extends from the first outer end substantially in the direction of the second path.
The angle between the longitudinal direction of the second guide channel and the
second path is for this purpose adjustable. The second adjusting means are also
connected to the third and fourth cords by means of a second guide element,
wherein the second guide element is displaceable in guiding manner between the
first and a second outer end of the second guide channel.

These measures enable the pulling force of the second adjusting means to
be also adapted to the weight of for instance a tabletop and the articles lying
thereon.

In a further embodiment of the frame according to the invention which is
particularly suitable for mounting on a wall, the first coupling element and second
coupling element are mutually connected by means of a connecting element. The
first device can be attached to the connecting element.

In this embodiment the first adjusting means are preferably arranged close
to the centre of the lower beam.

In order to further increase the possible applications of the frame according
to the invention the upper beam and lower beam are preferably adjustable in the
length. The inventive frame can hereby be adapted for instance to the width of the
desk top or to the width of a painting or black/whiteboard.

In order to facilitate the change of the width of the frame, the first, second,

PCT/NL2016/050260
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third and/or fourth cord preferably comprise a Bowden cable. The cords need not
hereby be adjusted in the length when the width of the frame is changed.

Making the first and second uprights height-adjustable further increases the
possible applications of the frame according to the invention.

The first and/or second side of the first and second uprights are preferably
provided with a guide track which is configured to enclose a coupling element and
to guide the coupling element in the height.

The invention will be further elucidated on the basis of the following figures,
in which:

Figure 1 shows the first preferred embodiment of the frame according to the
invention;

Figure 2 shows a second preferred embodiment of the frame according to
the invention;

Figure 3 shows a further development of the first coupling means for
coupling of the device according to Figure 2;

Figure 4 shows a preferred embodiment of the first or second adjusting
means;

Figure 5 shows the first or second adjusting means according to Figure 4 in
loaded state;

Figure 6 shows an application of the frame according to Figure 2 in a desk
with a double top;

Figure 7 shows a further embodiment of the frame according to the
invention;

Figure 8 shows an optimized embodiment of the frame according to the
invention;

Figure 9 shows a module for use in the frame according to the invention.

The same components are designated by the same numerals in the different
figures.

Figure 1 shows the first preferred embodiment of frame 1 according to the
invention. Frame 1 is rectangular and is formed by at least a first upright 3, upper
beam 4, second upright 5 and lower beam 2. Frame 1 is intended for the purpose of
height adjustment relative to frame 1 of a first device, such as a desk top,

black/whiteboard or painting, to be coupled to a first side A of frame 1.
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Frame 1 is provided with first coupling means for coupling of the device. The
first coupling means will be further elucidated in Figure 2. Frame 1 further
comprises first adjusting means 7 for adjusting the first coupling means and a first
operating member for operating the first adjusting means. The first operating
member is not shown. The first coupling means comprise a first and second
coupling element 8, 9 (see Figure 6). The first and second coupling elements 8, 9
are arranged for simultaneous adjustable displacement to substantially the same
height in respectively the first and second upright 3, 5. Coupling elements 8, 9 are
connected to first adjusting means 7 by means of a first and second cord 10, 11
respectively. First adjusting means 7 will be further elucidated in Figure 3. First
adjusting means 7 are placed close to a bottom corner of the frame, which bottom
corner is formed by the angle between lower beam 2 and first upright 3 or the angle
between lower beam 2 and second upright 5. First and second cords 10, 11
preferably lie at an angle here of about 30 to 60 degrees relative to lower beam 3.
As a result first and second cords 10, 11 are guided via an opening close to the
centre of upper beam 4 to first adjusting means 7.

In order to couple frame 1 to different devices of differing widths the length
of upper beam 4 and lower beam 2 is preferably adjustable. This can be achieved
by embodying both upper beam 4 and lower beam 2 as two parts for sliding into
each other.

In addition, first and second uprights 3, 5 are preferably height-adjustable.
This can be achieved by embodying both the first and second uprights 3, 5 as two
parts for sliding into each other.

Figure 2 shows a second preferred embodiment of frame 100 according to
the invention, wherein frame 100 is also provided with second coupling means for
coupling the second device. The second coupling means operate in the same way
as first coupling means but are connected via third and fourth cord 110, 111 to
second adjusting means 107. The second coupling means are intended for coupling
of a second device to a side B of frame 100 lying opposite side A.

Figure 3 shows a further development of the first coupling means for
coupling the device according to Figure 2. The first coupling means comprise a first
and second coupling element 8, 9. Coupling element 8 is arranged in first upright 3.
Coupling element 9 is arranged in second upright 5 and is not shown, but operates
in the same way as coupling element 8. Coupling element 8 is connected via first

cord 10 to first adjusting means 7. Coupling element 8 is configured for coupling to
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a first device 50, such as a support beam for a desk top. Both the first and the
second upright 3, 5 are provided with a guide track configured to enclose respective
coupling elements 8, 9 and to guide the respective coupling elements 8, 9 in the
height. First and second uprights 3, 5 are preferably embodied as a profile in which
the guide track is arranged.

Figure 4 shows a further development of the first and second coupling
means for coupling of a first and second device as according to Figure 2. The
second coupling means comprise a first and second coupling element 108, 109.
Coupling element 108 is arranged in first upright 3. Coupling element 109 is
arranged in second upright 5 and is not shown but operates in the same way as
coupling element 108. In similar manner to coupling element 8, coupling element
108 is connected via third cord 110 to second adjusting means 107. Coupling
elements 108, 109 are configured for coupling to a second device such as a desk
top.

Second adjusting means 107 are preferably also placed close to a bottom
corner of frame 100, which bottom corner is formed by the angle between lower
beam 2 and first upright 3 or the angle between lower beam 2 and second upright 5.
Third and fourth cords 110, 111 preferably lie at an angle here of about 30 to 60
degrees relative to lower beam 3. As a result third and fourth cords 110, 111 are
guided via an opening close to the centre of upper beam 4 to second adjusting
means 107.

In order to facilitate adjustment of the width of frame 1 or 100 without
changing the length of the first, second, third or fourth cable 10, 11, 110, 111, the
first, second, third and/or fourth cables 10, 11, 110, 111 at least partially comprise a
Bowden cable.

Figure 4 shows a preferred embodiment of the first or second adjusting
means 7, 107. Adjusting means 7, 107 comprise two constant-force springs 71, 72,
wherein a first outer end of each constant-force spring 71, 72 is connected to the
first and the second cord 10, 11 or the third and fourth cord 110, 111. The constant-
force springs 71, 72 each comprise a rolled-up leaf spring. The leaf springs are
placed in mirrored arrangement in a housing 73 such that the outer sides of the
parts unrolled from the leaf springs are adjacent. Housing 73 is provided for this
purpose with the two shafts 74, 75 on which force spring 71 and force spring 72 are
respectively arranged. Adjusting means 7, 107 are provided with brakes 76, 77

which engage on constant-force springs 71, 72. Brakes 76, 77 can be operated via
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the first and/or second operating member. Brakes 76, 77 are for this purpose
mutually connected (see Figure 6) by means of a brake cable (not shown) and the
brake cable engages on the first and/or second operating member.

Figure 5 shows the first or second adjusting means 7, 107 according to
Figure 4 in loaded state, wherein the leaf springs of constant-force springs 71, 72
are at least partially unwound. Owing to the disposition of force springs 71, 72 the
unwound parts of the leaf springs together form a straight leaf. Brakes 76 and 77
can be operated via a shared brake cable 78. Brakes 76, 77 are automatically
released by spring 79 when brake cable 78 is not being operated.

Figure 6 shows an application of frame 100 according to Figure 2 in a desk
20 with a double top. Desk 20 is provided with the frame 100 according to the
invention. Frame 100 is connected here at first and second beams 2, 4 to legs 21,
22 which are connected to feet 25, 26. Desk top 23 is connected via first and
second coupling elements 8, 9 to frame 100 by means of support beams 50, 51
which form the first and second device. Desk top 24 is connected in the same way
to frame 100 via third and fourth coupling elements 108, 109 (not shown).

Figure 7 shows a further embodiment of frame 200 according to the
invention, wherein for instance a painting or screen can be hung on a flat vertical
surface such as a wall via a first device 53. First device 53 is connected for this
purpose to first and second coupling elements 8, 9. Adjusting means 7 are placed
here close to the centre of lower beam 2.

Figure 8 shows an optimized embodiment of frame 300 according to the
invention. In frame 300 the first adjusting means 7 are arranged for displacement
along a first path in frame 300, and first and second cords 10;11 are connected at
an angle a adjustable relative to the first path to first adjusting means 7. Frame 300
is provided for this purpose with a first guide channel 301. The housing of first
adjusting means 7 is provided on either side with (corresponding) wheels 306.
Placed on frame 300 are two pairs of parallel placed strips 304, wherein each pair
encloses the wheels 306 placed on a side of the housing. Strips 304 define the first
path. The first guide channel 301 is mounted rotatably on frame 300 directly or
indirectly at a first outer end and extends from the first outer end substantially in the
direction of the first path. The angle a between the longitudinal direction of first
guide channel 301 and the first path is adjustable between preferably 45 and 90
degrees, for instance by means of a spindle (not shown) which can change the

position of guide channel 301. First adjusting means 7 are connected to first and
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second cords 10;11 by means of a first guide element 303, wherein first guide
element 303 is displaceable in guiding manner between the first and a second outer
end of first guide channel 301.

The first path is preferably vertical and the first side of first guide channel
301 is placed close to the centre of upper beam 4.

Strips 304, first adjusting means 7, first guide element 303 and first guide
channel 301 are preferably arranged between two parallel placed plates 307, one of
which is shown. This combination forms a module 310 which can be mounted or
detached in its entirety on or from frame 300.

The first path need not per se be straight. The first path can for instance also
form a part of a circular path or an elliptical path.

In Figure 8 the angle a between the longitudinal direction of first guide
channel 301 and the first path is about 45 degrees, and in the shown embodiment is
the minimal angle. In this position the pulling force exerted by adjusting means 7 on
the first and second cords 10;11 is minimal. If in the shown embodiment the second
side of guide channel 301 is displaced toward upper beam 4, the angle a between
the longitudinal direction of first guide channel 301 and the first path also increases,
and adjusting means 7 will displace in the direction of upper beam 4 so as to follow
the guide channel 301. As this angle a increases, the pulling force exerted by
adjusting means 7 on first and second cords 10;11 will also increase. The pulling
force is maximal when the angle a nears 90 degrees.

Figure 9 shows module 310 for applying in frame 300 according to the
invention. Module 310 comprises two parallel placed plates 307, one of which is not
shown. Strips 304, the first adjusting means, first guide element 303 and first guide
channel 301 are arranged between plates 307. First guide channel 301 is mounted
rotatably by means of a pin-hole connection 302. The angle a between the
longitudinal direction of first guide channel 301 and the first path nears 90 degrees
in the shown figure. The pulling force exerted by adjusting means 7 on first and
second cords 10;11 is approximately maximal in this position.

The invention is of course not limited to the described and shown preferred
embodiment, but extends to any embodiment falling within the scope of protection
as defined in the claims and as seen in the light of the foregoing description and

accompanying drawings.
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10
CLAIMS
1. Rectangular frame (1, 100, 200, 300), which frame (1, 100, 200, 300) is

formed by at least a first upright (3), upper beam (4), second upright (5) and lower
beam (2), wherein the frame (1, 100, 200, 300) is provided with first coupling means
and the frame (1, 100, 200, 300) is configured for coupling of a first device, such as
a desk top, black/whiteboard or painting, to a first side (A) of the frame (1, 100, 200,
300) by means of the first coupling means, characterized in that the frame (1, 100,
200, 300) is also configured for adjustable placing of the first device in the height
relative to the frame (1, 100, 200, 300), wherein the frame (1, 100, 200, 300) is
provided with first adjusting means (7) for adjusting the first coupling means and a
first operating member for operating the first adjusting means (7), wherein the first
coupling means comprise a first and second coupling element (8, 9), which first and
second coupling elements (8, 9) are arranged for simultaneous adjustable
displacement to substantially the same height in respectively the first and second
upright (3, 5) and are connected respectively by means of a first and second cord
(10, 11) to the first adjusting means (7), wherein the first adjusting means (7)
comprise at least one constant-force spring (71, 72), wherein a first outer end of
each constant-force spring (71, 72) is connected to both the first and the second
cord (11).

2. Frame (1, 100, 200, 300) as claimed in claim 1, characterized in that the
frame (1, 100, 200, 300) is also configured for adjustable placing in the height
relative to the frame (1, 100, 200, 300) of a second device, such as a desk top,
black/whiteboard or painting, for coupling to a second side (B) of the frame (1, 100,
200, 300), wherein the frame (1, 100, 200, 300) is provided with second coupling
means for coupling of the second device, second adjusting means (107) for
adjusting the second coupling means and a second operating member for operating
the second adjusting means (107), wherein the second coupling means comprise a
third and fourth coupling element (108, 109), which third and fourth coupling
elements (108, 109) are arranged for simultaneous adjustable displacement to
substantially the same height in respectively the first and second upright (3, 5), and
are connected respectively by means of a third and fourth cord (110, 111) to the
second adjusting means (107), wherein the second adjusting means (107) comprise

at least one constant-force spring (71, 72), wherein a first outer end of each
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constant-force spring (71, 72) of the second adjusting means (107) is connected to
both the third and the fourth cord (111).

3. Frame (1, 100, 200, 300) as claimed in claim 1 or 2, wherein the first and/or
second adjusting means (7, 107) comprise a housing (73) which substantially
comprises each constant-force spring (71, 72) in unloaded state, wherein a second
outer end of each constant-force spring (71, 72) is connected fixedly to the housing
(73).

4. Frame (1, 100, 200, 300) as claimed in claim 1, 2 or 3, wherein each
constant-force spring (71, 72) is provided with a brake (76, 77) which engages on
the constant-force spring (71, 72), and which brake (76, 77) can be operated via the

first and/or second operating member.

5. Frame (1, 100, 200, 300) as claimed in claim 4, wherein the brakes (76, 77)
of each constant-force spring (71, 72) are mutually connected by means of a brake
cable (78) and the first and/or second operating member engages on the brake
cable (78).

6. Frame (1, 100, 200, 300) as claimed in any of the claims 3-5, wherein the
first and/or second adjusting means (7, 107) comprise a number of pairs of
constant-force springs (71, 72), wherein each force spring comprises a rolled-up
leaf spring, and each pair of leaf springs is placed in mirrored arrangement in the
frame (1, 100, 200, 300) such that the outer sides of the unrolled parts of each pair
of leaf springs are adjacent.

7. Frame (1, 100, 200, 300) as claimed in claim 6, wherein the first and/or
second adjusting means (7, 107) comprise one pair of constant-force springs (71,
72).

8. Frame (1, 100) as claimed in any of the claims 1-7, wherein the first
adjusting means (7) are placed close to a bottom corner of the frame (1, 100, 200,
300) and the first and second cords (10, 11) are connected to the first adjusting

means (7) at an angle of about 30 to 60 degrees relative to the lower beam (2).

PCT/NL2016/050260



10

15

20

25

30

35

WO 2016/167656

12

9. Frame (1, 100) as claimed in any of the claims 2-8, wherein the second
adjusting means (107) are placed close to a bottom corner of the frame (1, 100,
200, 300) and the third and fourth cords (110, 111) are connected to the second
adjusting means (107) at an angle of about 30 to 60 degrees relative to the lower
beam (2).

10. Frame (1, 100) as claimed in claim 9, wherein the first and second adjusting

means (107) are placed close to different bottom corners.

11. Frame (1, 100, 200, 300) as claimed in any of the claims 3-7, wherein the
first adjusting means (7) are arranged for displacement along a first path in the
frame (1, 100, 200, 300) and the first and second cords (10, 11) are connected to

the first adjusting means (7) at an angle (a) adjustable relative to the first path.

12. Frame (1, 100, 200, 300) as claimed in claim 11, wherein the frame (1, 100,
200, 300) is provided with a first guide channel (301) which is mounted rotatably at
a first outer end on the frame (1, 100, 200, 300) and which extends from the first
outer end substantially in the direction of the first path, wherein the angle (o)
between the longitudinal direction of the first guide channel (301) and the first path
is adjustable and the first adjusting means (7) are connected to the first and second
cords (10, 11) by means of a first guide element (303), wherein the first guide
element (303) is displaceable in guiding manner between the first and a second

outer end of the first guide channel (301).

13. Frame (1, 100, 200, 300) as claimed in any of the claims 3-7, 11 or 12,
wherein the second adjusting means (107) are arranged for displacement along a
second path in the frame (1, 100, 200, 300) and the third and fourth cords (110,
111) are connected to the second displacing means (107) at an angle (a) adjustable

relative to the second path.

14. Frame (1, 100, 200, 300) as claimed in claim 13, wherein the frame (1, 100,
200, 300) is provided with a second guide channel which is mounted rotatably at a
first outer end on the frame (1, 100, 200, 300) and which extends from the first outer
end substantially in the direction of the second path, wherein the angle between the

longitudinal direction of the second guide channel and the second path is adjustable

PCT/NL2016/050260
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and the second adjusting means (107) are connected to the third and fourth cords
(110, 111) by means of a second guide element, wherein the second guide element
is displaceable in guiding manner between the first and a second outer end of the

second guide channel.

16. Frame (1, 200) as claimed in any of the claims 1-6, wherein the first coupling
element (10) and second coupling element (11) are mutually connected by means
of a connecting element (53).

16. Frame (1, 200) as claimed in claim 15, wherein the first adjusting means (7)

are arranged close to the centre of the lower beam (2).

17. Frame (1, 100, 200, 300) as claimed in any of the foregoing claims, wherein

the upper beam (4) and lower beam (2) are adjustable in the length.

18. Frame (1, 100, 200, 300) as claimed in any of the foregoing claims, wherein
the first, second, third and/or fourth cord (10, 11, 110, 111) comprise a Bowden

cable.

19. Frame (1, 100, 200, 300) as claimed in any of the foregoing claims, wherein

the first and second uprights (3, 5) are height-adjustable.

20. Frame (1, 100, 200, 300) as claimed in any of the foregoing claims, wherein
the first and/or second side (A, B) of the first and second uprights (3, 5) are
provided with a guide track (11) which is configured to enclose a coupling element
(8,9, 108, 109) and to guide the coupling element (8, 9, 108, 109) in the height.
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