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(7) ABSTRACT

A fast height-adjustable equipment stand, particularly for a
notebook or for a monitor with a keyboard, which can be
placed on a table and a support surface of which can be raised
or lowered so low that a keyboard situated on the support
surface can be operated without difficulty while sitting. To
this end, at any height the equipment present thereon is held
in a horizontal or defined oblique position such that the sup-
port surface is guided by at least two folding brackets, which
cause a parallel guidance of the support surface relative to the
base surface in that the edges thereof are fastened non-parallel
to each other to the support surface in an articulating manner,
and that the support surface can be locked in one or more
heights to prevent accidental lowering.
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HEIGHT-ADJUSTABLE EQUIPMENT STAND

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This is a continuation application, under 35 U.S.C.
§120, of copending international application No. PCT/
DE2009/000374, filed Mar. 18, 2009, which designated the
United States; this application also claims the priority, under
35 U.S.C. §119, of German patent application No. DE 20
2008 004 809.5, filed Apr. 8, 2008; the prior applications are
herewith incorporated by reference in their entirety.

BACKGROUND OF THE INVENTION
Field of the Invention

[0002] The invention relates to a height-adjustable equip-
ment stand, for a notebook or for a monitor with keyboard in
particular, which can be placed on a table and which, when
lowered, is flat so that a keyboard situated on the stand can be
operated without difficulty, and the support surface of which
can be lifted quickly and holds the equipment situated on itin
a horizontal or defined oblique position at each height.
[0003] When working with personal computers or other
equipment for a long time it is desirable and healthy to change
one’s body position from time to time, e.g. by alternating
between sitting and standing positions. Known height-adjust-
able equipment for this purpose is manufactured mainly in the
now described variants.

[0004] In a first variant, the entire top plate of a desk is
height-adjustable. This construction is usually very expensive
and replaces an already existing desk.

[0005] Further known variants with swivel arms can be
mounted on an existing desktop, normally at the rear or side
edge of the desktop, by a clamp. These variants have the
disadvantages that they block the space behind the monitor
and the keyboard, that even in the lowered position they are
optically incommoding, and that because of the supporting
arm, which needs to be long and stable, it is not possible to
lower the keyboard to a few millimetres above the desktop, so
that the user cannot keep arms and hands in their normal
position. Moreover, with these variants it is difficult to
achieve sufficient stability when working with a keyboard or
amouse.

[0006] Other variants, which can be placed on an existing
desktop, have one or more of the abovementioned disadvan-
tages or their adjustment to different heights is laborious.
[0007] Many construction principles are known for height-
adjustable devices. The well-known scissor-type construc-
tions have the disadvantage that they become more unstable
with increasing height variation. Also the ends of their scissor
arms often glide noisily in a rail and get stuck easily when
tilted, and these constructions are normally not very flat.
[0008] German utility model DE 8631449.1 indicates a
solution for a lifting platform in which the support surface is
being held horizontally by two pairs of toggle links which are
oriented parallel on the base surface in such a way that their
middle flexible connections are simultaneously and evenly
pulled inwards by two cable pulls. But this construction
requires both links to be folded outwards in the lowered
position.

[0009] This construction would be disadvantageous for the
task of the present invention, because it would unnecessarily
take up space on the desktop. The wellknown foldable plastic
shopping boxes present a similar solution. The base surface
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and the upper frame are connected by foldable side panels, but
base surface and upper frame are not guided in a parallel
mannet.

[0010] Japanese patent JP 10099171 shows a support sur-
face, which is connected to its base surface by two foldable
brackets that are attached to the base and support surfaces by
hinges at a 90° angle and thus form a parallel guidance of the
support surface.

[0011] Inthis construction, the height of each of the halves
of the brackets equals half the distance between base and
support surface ina completely lifted position. Atleast one of
the brackets (e.g. the rear left in FIG. 3 of the Japanese patent)
can therefore only be as narrow as the difference between the
depth of the support surface and half its distance to the base
surface in the lifted position. If the support surface measures,
for example, 30 cmx45 cm and is lifted to a maximum height
of 40 c¢m, this bracket can thus have a maximum width of 10
cm. With a hinge length this short, the bracket would have to
sustain the support surface and maintain its position against
an inclination. This requires high material thickness resulting
in high weight, and conflicts with the object of low height in
alowered position. This patent does not provide a mechanism
for locking quickly at different heights.

SUMMARY OF THE INVENTION

[0012] Itisaccordingly anobject ofthe invention to provide
a height-adjustable equipment stand which overcome the
above-mentioned disadvantages of the prior art devices of this
general type, which is transportable, and which in the lowered
position does not incommode in terms of appearance and
space requirement, which in this position also allows a user to
operate it with his normal arm position and which, at the same
time, always holds the equipment on the support surface in a
nearly horizontal or defined oblique position during and after
height-adjustment, so that they do not slide down.

[0013] With the foregoing and other objects in view there is
provided, in accordance with the invention a height-adjust-
able equipment stand for a notebook or a monitor with a
keyboard. The height-adjustable equipment stand contains a
base surface, at least two collapsible brackets having edges
and bracket parts, and a support surface, which can be raised
or lowered to a flat position, and guided by the at least two
collapsible brackets. The edges of the collapsible brackets are
fastened non-parallel to each other to the support surface and
the base surface in an articulating manner, and thus at each
height cause a defined position of the support surface relative
to the base surface. The support surface can be locked in at
least one height to prevent accidental lowering. The collaps-
ible brackets are guided towards a centre of the base surface
and the support surface when the support surface is lowered.
The bracket parts of at least one of the collapsible brackets has
cut-outs formed therein into which the bracket parts of at least
another of the two collapsible brackets project in at least one
height of the support surface. The collapsible brackets do not
interfere with each other during lifting and lowering pro-
cesses of the support surface and do not project beyond an
outline of the base surface and the support surface at any
height of the support surface.

[0014] The task is achieved in that a support surface is
guided by at least two foldable brackets which cause a parallel
guidance of the support surface relative to the base surface, in
that the edges thereof are attached non-parallel to each other
to the support surface and the base surface in an articulating
manner, and that at least one of the brackets has cutouts into
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which at least one other bracket part projects in at least one
height, wherein the support surface can be locked in at least
one height to prevent lowering.

[0015] Other features which are considered as characteris-
tic for the invention are set forth in the appended claims.
[0016] Although the invention is illustrated and described
herein as embodied in a height-adjustable equipment stand, it
is nevertheless not intended to be limited to the details shown,
since various modifications and structural changes may be
made therein without departing from the spirit of the inven-
tion and within the scope and range of equivalents of the
claims.

[0017] The construction and method of operation of the
invention, however, together with additional objects and
advantages thereof will be best understood from the follow-
ing description of specific embodiments when read in con-
nection with the accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0018] FIG.1isa diagrammatic, perspective view for illus-
trating a basic principle according to the invention;

[0019] FIG.2is adiagrammatic, perspective view of a solid
bracket;
[0020] FIG. 3 is a diagrammatic, perspective view of an

auxiliary bracket at one of the brackets;

[0021] FIG. 4 is a diagrammatic, perspective view of an
auxiliary bracket at the support surface;

[0022] FIG. 51is a diagrammatic, perspective view of aux-
iliary brackets with a handle; and

[0023] FIGS. 6A and 6B are diagrammatic side views
showing brackets made up of several parts.

DETAILED DESCRIPTION OF THE INVENTION

[0024] Referring now to the figures of the drawing in detail
and first, particularly, to FIG. 1 thereof, there is shown a base
surface 1 and a support surface 2 connected by at least two
brackets, in FIG. 1 e.g. by three brackets. The brackets in
FIGS. 1 to 5 each are formed of two bracket parts 3 and 4, 5
and 6 or 7 and 8, called bracket halves in the following text,
while in FIGS. 6A and 6B e.g. they consist of four bracket
parts (18 to 21). The lower half of each bracket is flexibly
connected, e.g. by hinges, with the upper half of the bracket.
The lower halves 3, 5 and 7 of each bracket are articulated at
the base surface 1. The upper halves 4, 6 and 8 of each bracket
are also articulated at the support surface 2, with their bracket
edges 4a, 6a and 8a.

[0025] 1In the solution according to the invention, parallel-
ism of the base surface and support surface is achieved by the
fact that the bracket edge 4a (drawn with dotted lines in FIG.
1) of the bracket 3, 4 is not parallel to at least one of the
bracket edges 6a or 8a (drawn with dotted lines) of the other
brackets 5, 6 or 7, 8, in the plane of the support surface 2, but
that they are arranged at an angle 2a.

[0026] Given ideal stiffness of the bracket and surface
material and zero clearance of all flexible connections, the
parallelism of the support surface 2 to the base surface 1
would be forced in each height. With real material, the angle
2a between two of the bracket edges should advantageously
be 90 degrees, for example, as shown in FIG. 1, if both base
surface and support surface are rectangular.

[0027] Forlifting and lowering, the equipment stand can be
handled e.g. at the support surface 2. When the support sur-
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face 2 is lowered further from the position shown in FIG. 1,
the bracket halves 4, 6 and 8 come to lie flat on the corre-
sponding bracket halves 3, 5 and 7. At the lowest position, the
support surface 2, with e.g. a keyboard on it, is situated only
four times the material thickness of the surfaces 1, 2, 3 and 4
above the desktop on which the equipment stand is placed. If
appropriate material is used, this distance need only be a few
millimetres.

[0028] In another embodiment, the total height of the
equipment stand in the lowered position can be further
reduced, if the bracket halves 3 to 8 disappear in recesses 3a,
5a, 7a of the base surface 1 and/or the support surface 2, so
that the upper surface of the support surface 2 is situated
above the desktop surface at a height of only the material
thickness of the base surface plus that of the support surface.
[0029] In another embodiment, there are not only two but
three or more brackets to achieve a higher stability, the mate-
rial of all parts not being ideal.

[0030] In all embodiments, when the stand is lowered, the
middle hinges of all brackets move towards the centre of the
base surface 1 and the support surface 2. For this purpose the
brackets are shaped in such a way, or have such cut-outs, that
they do not interfere with each other during lifting and low-
ering processes.

[0031] Furthermore, as shown in FIG. 1, the arrangement
and shape of the brackets can be such that they do not project
over the edges of the base surface or support surface at any
height, thus taking up minimal space on the desktop, and that,
given the same overall dimensions of the equipment stand, the
total length of the bracket edges 4a plus 6a plus 8a and the
torsional moment of the brackets 5, 6 and 7, 8 is significantly
higher than it would be with brackets without cutouts.
[0032] In another embodiment, as shown exemplarily for
the bracket 30, 31 in FI1G. 2, one bracket half 31 disappears in
recesses of its corresponding bracket half 30, when the sup-
port surface 2 is lowered. This way, the total height of all
brackets can be reduced to one material thickness.

[0033] In another embodiment, the bracket halves are
shaped in such a way, that their upper and lower edges are not
parallel to each other. This way, an inclination of the support
surface, e.g. towards the user, can be achieved, which
increases when the equipment stand is lifted, while the per-
pendicular direction of the support surface 2 remains hori-
zontal, because the bracket halves 3 and 4 are rectangular.
This embodiment can be used, for example, as a portable
lectern.

[0034] Inanother embodiment, at least two of the brackets,
e.g. 5,6 and 7, 8, have a different height, consequently also
forcing aninclination when lifting the stand, if in this case, for
example, the bracket halves 3 and 4 are shaped as rhomboids.
[0035] Both embodiments described above can be com-
bined, so that two different inclinations in two different
planes are forced when lifting the support surface.

[0036] The mechanism for locking the structure at its maxi-
mum height and/or at intermediate heights must be such, that
the support surface 2 is then in a defined stable condition. For
aesthetic reasons, the components of the locking mechanism
should advantageously be located between the base surface 1
and the support surface 2 in the lowered position. They should
alsoincrease as little as possible the height of the device inthe
lowered position.

[0037] 1In a further embodiment (FIG. 2) the shape of one
bracket half is such, that it is articulated with the support
surface 2 atits upper edge 30a and that it contains two bracket
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arms 34, 35, which in the lifted position are supported on the
base surface 1. InFIG. 2, for example, the final position in the
lifted position is clearly defined by the articulated connec-
tions 32 and 33 with the other bracket half 31, and by the
bracket 3, 4. In order to lower the support surface 2, it is lifted
up slightly until the bracket half 30 is aligned with the bracket
half 31, and then the bracket half 30 is folded further inwards,
either manually or, for example. by use of springs, until in the
lowered position it is parallel to the base surface and the
support surface.

[0038] In a further embodiment, locking is achieved by
using auxiliary brackets, which like the brackets disappear
between the base surface and the support surface when the
stand is folded. FIG. 3 shows, by way of example, an auxiliary
bracket 14, which is prevented from sliding by one or more
notches 15 in the base surface 1, and which supports the
bracket half 3. This way, given ideal material, the entire
structure can be locked at one or more heights.

[0039] FIG. 4 shows, by way of example, one of four aux-
iliary brackets 16 in another embodiment, which support the
corners of the support surface 2, and which can engage in one
or more notches 17 in the base surface 1. This arrangement is
stable even if the material of the brackets is relatively elastic.
[0040] In further embodiments, locking can be done by
constructional elements which are subjected to tension, such
as tie rods, cables or chains, instead of auxiliary brackets. For
example, the position of the bracket 30 in FIG. 2 can be
achieved without the bracket arms 34 and 35, if a tensioned
cable between the articulation 33 and the corresponding
articulation of a symmetrically opposed bracket, not shown in
FIG. 2, prevents both brackets from moving apart and thus
locks the support plate 2.

[0041] FIG. 5 shows a further embodiment, in which, by
way of example, the auxiliary bracket 9 is articulated at the
upper bracket half 8 and is supported on the lower bracket half
7 by a notch 12. The same applies analogously for the other
three auxiliary brackets, which are not shown. As the lower
end of the auxiliary bracket 9 is still at a distance to the base
surface 1 in a lifted position of the equipment stand, the
auxiliary bracket 9 can be locked in lower positions of the
equipment stand by additional notches 13. Moreover, such
dimensions can be chosen for the brackets and auxiliary
brackets, that the auxiliary brackets are vertical at each locked
height.

[0042] In a further embodiment, the auxiliary brackets 9
and 10 are connected at the top by a handle surface 11, the
same applies analogously, for the other side of the equipment
stand in FIG. 4. Thus, when the user manually lifts the support
surface 2, he or she can press the two auxiliary brackets
inwards, respectively with the left and right hand, thereby
release the lock and lower the support surface 2 again.
[0043] With real material, the most stable position of an
equipment stand without auxiliary brackets is achieved when
the two halves of each bracket are aligned, because the brack-
ets then only have to absorb compressive forces in their lon-
gitudinal direction, and no bending forces. However, this is
only the case at the maximum working height of the equip-
ment stand.

[0044] Inorder tostill achieve different working heights for
the equipment stand, each in the most stable position, in a
further embodiment the brackets not only consist of two, but
of more parts. FIGS. 6 A and 6B are side views of a bracket,
which by way of example is formed of four parts 18-21, which
are articulated. Here, the bracket as a whole consists of the
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lower bracket half with the bracket parts 18 and 19 and the
upper bracket half, the overall height of which is the same,
with the bracket parts 20 and 21.

[0045] Inthis example, the PC stand can thus be adjusted to
four different working heights, e.g. for users of different body
heights. It is adjusted to the lowest working height by fixing
the bracket part 18 parallel to the base surface 1 and the
bracket part 21 parallel to the support surface 2, wherein the
fixation is permanent but can be released again for another
user. In FIG. 6 A the articulation between the bracket parts 19
and 20 is moved to the right and to the left in order to adjust
the height, while the bracket parts 18 and 21 remain fixed. At
the maximum working height, the two bracket parts 19 and 20
can then be connected with a suitable locking connection to
form a continuous bracket, which is slightly tilted, but which
can absorb a large pressure load and which ensures maximum
stability of the position of the support surface 2.

[0046] A somewhat larger maximum working height is
achieved, as shown in FIG. 6B, by permanently connecting
the bracket parts 20 and 21 to form a continuous bracket half.
An even greater working height is achieved, if instead the
bracket parts 18 and 19 are permanently connected to form a
bracket half, since the bracket part 18 is longer than the
bracket part 21. The highest of the four possible working
heights is achieved if both measures are applied jointly.
[0047] In a further embodiment, the support surface 2 is
brought to a permanent inclination by additional surfaces,
which are articulated with the brackets, but rigidly connected
to the support surface 2. If the support surface extends beyond
the base surface 1, its front edge is lowered a little further,
which improves the arm position of the user. This also facili-
tates mounting a motor drive 36, 37 for height adjustment
underneath the rear part of the support surface, which is
slightly elevated.

[0048] 1In a further embodiment, the equipment stand is
incorporated in a tabletop. Due to the low height of the equip-
ment stand, this can be done by working a recess for the
equipment stand into the table top from above, with the bot-
tom of the tabletop board remaining intact. Thus, the base of
the recess can also function as the base surface 1. In the
lowered position, the support surface 2 can then form a com-
mon plane with the tabletop surface, and be raised if neces-
sary.

[0049] Because of its low height, the equipment stand can
be incorporated in the device the working height of which is
to be changed, such as a notebook, wherein the base surface 1
can then be a part of the bottom of this device.

1. A height-adjustable equipment stand for a notebook or a
monitor with a keyboard, the height-adjustable equipment
stand comprising:

a base surface;

at least two collapsible brackets having edges and bracket
parts:

a support surface, which can be raised or lowered to a flat
position, and guided by said at least two collapsible
brackets, said edges of said collapsible brackets being
fastened non-parallel to each other to said support sur-
face and said base surface in an articulating manner, and
thus at each height cause a defined position of said
support surface relative to said base surface, said support
surface can be locked in at least one height to prevent
accidental lowering; and

said collapsible brackets are guided towards a center of
said base surface and said support surface when said
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support surface is lowered, said bracket parts of at least
one of said collapsible brackets has cut-outs formed
therein into which said bracket parts of at least another of
said two collapsible brackets project in at least one
height of said support surface, said collapsible brackets
do not interfere with each other during lifting and low-
ering processes of said support surface and do not
project beyond an outline of said base surface and said
support surface at any height of said support surface.

2. The height-adjustable equipment stand according to
claim 1, wherein at least one of said base surface and said
support surface has recesses formed therein, and a total height
of the equipment stand in a lowered position is reduced, as
said collapsible brackets disappear in said recesses.

3. The height-adjustable equipment stand according to
claim 1, wherein said bracket parts of one of said collapsible
brackets, when lowered, disappears in said cut-outs of said
bracket parts of another of said collapsible brackets, so that in
a lowered position all of said bracket parts form a common
plane.

4. The height-adjustable equipment stand according to
claim 1, wherein said bracket parts have lower and upper
edges, said lower and upper edges of said bracket parts of at
least one of said collapsible brackets are not parallel to each
other, so that when said support surface is lifted, an increasing
inclination of said support surface in one plane is forced.

5. The height-adjustable equipment stand according to
claim 1, wherein one of said brackets is a bracket half with at
least one long bracket arm which, in a lifted position, extends
from said support surface to said base surface and thereby
locks said support surface to prevent accidental lowering.

6. The height-adjustable equipment stand according to
claim 1,

wherein at least one of said support surface and said base

surface has notches formed therein; and

further comprising at least one auxiliary bracket for lock-

ing of said support surface to prevent an accidental low-
ering, said auxiliary bracket having a first end articulated
at said bracket part and a second end supported on or
hooked in said notches of one of said base surface and
said support surface, for locking in at least one height of
said support surface.

7. The height-adjustable equipment stand according to
claim 1,

wherein at least one of said support surface and said base

surface has notches formed therein; and

further comprising at least one auxiliary bracket and a

locking of said support surface to prevent accidental
lowering is done by means of said at least one auxiliary
bracket, said auxiliary bracket having a first end articu-
lated at one of said support surface and said base surface
and a second end supported on or hooked in said notches
of one of said base surface and said support surface, for
locking in at least one height of said support surface.

8. The height-adjustable equipment stand according to
claim 1,
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further comprising at least one auxiliary bracket for lock-
ing said support surface to prevent accidental lowering,
said at least one auxiliary bracket having a first end
articulated at a horizontal edge of one of said cut-outs of
said bracket part, and a second end with notches formed
therein, which, in order to lock, are supported on or
hooked at an edge of said cut-out of said corresponding
other one of said bracket parts in at least one height of
said support surface; and

wherein dimensions of said cut-outs are such, that said

auxiliary bracket is vertical at each locked height of said
support surface and that in a lowered position it disap-
pears in said cut-outs of said bracket parts.

9. The height-adjustable equipment stand according to
claim 1, further comprising a connection selected from the
group consisting of a cable connection and a chain connec-
tion, a locking said support surface to prevent accidental
lowering is done by means of said connection between one of
said bracket parts and one of said base surface, said support
surface and another one of said bracket parts, which, in its
tensioned state prevents folding of said bracket parts in at
least one height of said support surface.

10. The height-adjustable equipment stand according to
claim 1, further comprising:

a handle surface; and

at least two auxiliary brackets connected in pairs by said

handle surface in such a way that they can be moved with
one hand, which also handles said support surface for
lowering.

11. The height-adjustable equipment stand according to
claim 1, wherein the equipment stand locks in place at that
height of said support surface, in which said bracket parts of
at least one of said collapsible brackets are aligned.

12. The height-adjustable equipment stand according to
claim 11, wherein at least one of said collapsible brackets has
two equal bracket halves, at least one of said bracket halves is
made up of at least two articulated bracket parts, wherein said
atleast two bracket parts of said bracket half are locked when
they are aligned, and wherein at least one of said articulated
bracket parts of said bracket half can be locked with one of
said base surface and said support surface, so that a maximum
operating height of said support surface can be adjusted to
different levels.

13. The height-adjustable equipment stand according to
claim 1, wherein by means of additional surfaces between
said bracket parts and said support surface, said support sur-
face 1s inclined at a constant angle at all heights.

14. The height-adjustable equipment stand according to
claim 1, further comprising a motor drive for adjusting the
height.

15. The height-adjustable equipment stand according to
claim 1, wherein the equipment stand is configured to be
incorporated in a tabletop or in a device with an adjustable
working height.
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