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(54) Height-adjustment arrangement of a support device

(57) An arrangement for height-adjustment of a sup-
port device (2) like e.g. a tabletop equipped with at least
one telescope leg (3) consisting of at least two tubes
(4,5,6) slideable mounted within each other. The ar-
rangement comprises a curved casing (8) extending be-
tween the support device (2) and the uppermost of the
tubes (6) of the telescope leg (3), a bendable elongated
pressure member (19) which via said casing (8) and the
telescope leg (3) is extending from a first end (20) on the
support device (2) to a second end (21) in the lowermost

of the tubes (4) of the telescope leg (3), and a drive set
(10, 13, 14, 15, 16, 17, 18) for displacing either the first
or the second end (20;21), respectively, of the pressure
member (19) from one position to another one during a
height adjusting operation. The height-adjustment ar-
rangement according to the invention has a simple and
non-expensive construction, which is easy and securely
to operate and is adapted for synchronously adjusting
the length of all the telescope legs of the support device
which thereby is exactly parallel displaced during a height
adjusting operation.
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Description

[0001] The present invention relates to an arrange-
ment for height-adjustment of a support device equipped
with at least one telescope leg consisting of at least two
tubes slideable mounted within each other.
[0002] The invention also relates to a use of the height-
adjustment arrangement.
[0003] The term "support device" is used herein for
stating that the device is adapted for supporting a load.
[0004] The support device may for example be a tab-
letop, a bed bottom or a chair seat adapted to be height-
adjusted for thereby obtaining the most advantageous
and comfortable working posture for a person.
[0005] During the day it also can be pleasant for to
change posture for example between a sitting and a
standing posture.
[0006] It is well known that working in an ergonomic
incorrect posture can cause the working person serious
work-related injuries, which can result in heavy expenses
for both the individual as for the community in general.
[0007] During the years great efforts therefore have
been exercised for improving existing height-adjustment
arrangements.
[0008] Many of those known arrangements are using
a compression spring for adjusting the length of the tel-
escope legs of e.g. a table. The adjusting operation is
however both time-consuming and troublesome to carry
out and is moreover more or less dangerous.
[0009] The invention described in the US Patent Ap-
plication No. 2007/0137535 tries to solve said problems
by means of an arrangement which comprises a flexible
strand which at one end is fixed to the inner side of the
upper tube of a telescope leg of a table and at the other
end to an upper part of a compression spring placed in
a lower tube of the telescope leg whereby the strand is
wound around a pulley which has such a shape that the
force acting between the upper and lower tube of the
telescope leg is constant irrespective of the actual level
of the tabletop of the table.
[0010] This known height adjustment-arrangement is
easy and safe to operate but has unfortunately an ex-
tremely complicated and costly structure contributing too
to reducing the lifetime of the arrangement.
[0011] From the SE Publication No. 513577 is known
a table with telescope legs consisting each of an upper
and lower leg part. A toothed belt is connected to the top
of the lower leg part and led about a toothed wheel in the
bottom of the upper leg part and further about a toothed
wheel on the tabletop and from the last-mentioned
toothed wheel further to a drive set upon the underside
of the tabletop. The toothed belt is, by activating the drive
set, imparted a drawing power whereby the two leg parts
of each telescope leg are drawn from each other and the
level of the tabletop thereby is raised.
[0012] Also the arrangement of this known table has
a complicated and costly structure and the telescope legs
of the arrangement have an inappropriate shape and an

ugly appearance. The function of the telescope legs as
columns is moreover unstable. The long belts of the ar-
rangement furthermore imply that the telescope legs not
always will get exactly the same length during height ad-
justing the tabletop, which therefore is not able to main-
tain a desired horizontal or inclined position in different
levels.
[0013] The above-mentioned disadvantages of the pri-
or art arrangement for height-adjustment of a support
device is according to the invention remedied by,
in a first aspect of the invention providing a height-ad-
justment arrangement of the kind mentioned in the open-
ing paragraph, which has a simple and non-expensive
structure,
in a second aspect of the invention providing a height-
adjustment arrangement of the kind mentioned in the
opening paragraph, which is adapted to synchronously
adjusting the length of all the telescope legs of the support
device,
in a third aspect of the invention providing a height-ad-
justment arrangement of the kind mentioned in the open-
ing paragraph which is quickly, easy and securely to op-
erate,
in a fourth aspect of the invention providing a height-
adjustment arrangement of the kind mentioned in the
opening paragraph which can be operated with a mini-
mum of effort,
in a fifth aspect of the invention providing a height-ad-
justment arrangement of the kind mentioned in the open-
ing paragraph which has a stable structure,
in a sixth aspect of the invention providing a height-ad-
justment arrangement of the kind mentioned in the open-
ing paragraph which has a long life.
in an seven aspect of the invention providing a height-
adjustment arrangement of the kind mentioned in the
opening paragraph which is strong and durable,
in an eight aspect of the invention providing a height-
adjustment arrangement of the kind mentioned in the
opening paragraph which can be used for height-adjust-
ing a tabletop of a table, a bed bottom of a bed and a
chair seat of a chair.
[0014] Other aspects of the invention will be apparent
during the course of the following description.
[0015] The novel and unique features wherein these
and further features are achieved consists in the fact that
the height-adjustment arrangement comprises a curved
casing extending between the support device and the
uppermost of the tubes of the telescope leg, a bendable
elongated pressure member which via said casing and
the telescope leg is extending from a first end on the
support device to a second end in the lowermost of the
tubes of the telescope leg, and a drive set for displacing
either the first or the second end of the pressure member
from one position to another position during a height-
adjusting operation.
[0016] The height-adjustment arrangement of the in-
vention thereby advantageously obtains a simple and
non-expensive structure, which quickly, easy and se-
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curely can be used for height-adjusting a support device
such as for example a tabletop of a table, a bed bottom
of a bed and a seat of a chair.
[0017] In a preferred embodiment according to the in-
vention can the drive set advantageously be adapted to
displace the first end of the pressure member either to-
wards or away from the curved casing during height-ad-
justing the tabletop.
[0018] The curved casing can according to the inven-
tion moreover be formed as a curved extension of the
uppermost of the tubes of the telescope leg whereby a
strong and simple construction of the respective tele-
scope leg is achieved.
[0019] According to the invention can a sleeve of a
material with a low coefficient of friction moreover be
placed in the casing in the space between the inner side
of the casing and the outer side of the bendable pressure
member for thereby reducing the energy used for a
height-adjusting operation to a minimum and obtain a
long life for the respective components of the height-ad-
justment arrangement.
[0020] The term "bendable pressure member" is used
herein for stating that the member is adapted for trans-
mitting a pressure between the first and second end of
the pressure member, which can be bended too for being
capable to slidingly passing through the curved casing
during a height-adjusting operation.
[0021] The pressure member can, in an advantageous
embodiment according to the invention, be an incom-
pressible and elastic wire wound to a spring with a pitch
similar or equal to the thickness of the wire.
[0022] This structure implies that the spring is able to
transmit a pressure between its first end on the support
device to the second end in the lowermost of the tubes
of the telescope legs owing to the fact that the windings
of the spring is abutting each other in the straight position
of the spring and also in the bended position on the inner
side of the bending while there otherwise is a distance
between the windings allowing the bending of the pres-
sure member to take place.
[0023] In another embodiment according to the inven-
tion can the pressure member be a chain whereby is
obtained a non-expensive pressure member.
[0024] In a simple embodiment according to the inven-
tion can the pressure member be a bendable plastic rod
or plastic tube with a round or flat cross section.
[0025] The pressure member can according to the in-
vention be covered with a flexible hose of a material with
a low coefficient of friction for further reducing the friction
between the pressure member and the casing.
[0026] When the first end of the pressure member is
connected to the support device and the second end to
the lowermost of the tubes of the telescope leg will the
support devise be raised if the first end of the pressure
member is moved into the direction towards the casing
and lowered if said first end is moved into the direction
away from the casing.
[0027] In a preferred embodiment according to the in-

vention is said displacing of the first end of the pressure
member performed by means of an elongated screw,
which can be manually operated or be operated by
means of a drive set actuated by a motor.
[0028] In an expedient embodiment according to the
invention comprises the drive set a worm gearing where-
by is obtained that advantage that the drive set is self-
locking so that the normal used locking means for keep-
ing the support device in position not is needed and the
height adjusting operation therefore quickly and easy can
be carried out. The expenses of said locking means are
moreover advantageously saved.
[0029] A simple and non-expensive structure of the
drive set can according to the invention be achieved by
means of a worm gearing having the worm mounted onto
the output shaft of a motor and the worm wheel mounted
onto a drive shaft connected to an elongated screw
matching a nut connected to the first end of the pressure
member.
[0030] In an expedient embodiment according to the
invention can the spring be directly in mesh with the elon-
gated screw, which then can have the same pitch as the
spring. In this case is the spring itself functioning as the
nut.
[0031] The thread of the elongated screw can within
the scope of the invention be of any kind but is in a pre-
ferred embodiment according to the invention a trapezoi-
dal thread whereby is obtained a secure and precise dis-
placement of the nut during a height-adjusting operation
and also a diminutive attrition of the co-operating screw
and nut.
[0032] When the suppose devise is equipped with two
opposite telescope legs can the elongated screw accord-
ing to the invention be connected to each their end part
of the same drive shaft whereby one of the screws is
provided with a right-handed thread and the other screw
with a left handed thread.
[0033] The two telescope legs thereby is adjusted ex-
actly equally whereby advantageously is obtained that
the inclination, if any, of the supply device in relating to
a horizontal plane securely will be maintained in all levels
of the supply device.
[0034] The same advantage is according to the inven-
tion obtained if the support device is equipped with two
pair of such opposite telescope legs and the worm gear
of each pair is connected to the same drive set.
[0035] The invention will be explained in greater details
below, giving further advantageous features and techni-
cal effects and describing exemplary embodiments with
reference to the drawing, in which

Fig. 1 is a perspective view of the height-adjustment
arrangement according to the invention with a sup-
port device placed in a lower level,

Fig. 2 is a perspective view of the height-adjustment
arrangement according to the invention with the sup-
port device placed in a higher level,
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Fig. 3 is seen in section a fragmentarily lateral view
of the height-adjustment arrangement seen in fig. 1
and 2 with the support device placed in an interme-
diary level, and

Fig. 4 is a cross section taken along he line IV - VI
in fig. 3.

[0036] In the following description is by way of example
referred to an embodiment of the height-adjustment ar-
rangement in form of a table 1 showed in perspective in
fig. 1 and 2 with the tabletop 2 placed in a lower and
higher position, respectively.
[0037] The tabletop is in this case equipped with two
opposite telescope legs 3. Each leg consists of a lower
tube 4, an intermediate tube 5 and an upper tube 6. Each
leg has moreover a foot 7.
[0038] Fig. 3 shows in section a fragmentarily lateral
view of the height-adjustment arrangement for height ad-
justing the tabletop 2 of the table 1.
[0039] The tubes 4, 5 and 6 are slideable mounted
within each other in such a way that they in the uppermost
position of the tabletop still is partly overlapping each
other with a portion long enough for securing the stability
of the respective telescope leg.
[0040] In the shown embodiment has the upper tube
6 a larger diameter than the intermediate tube 5, which
again has a larger diameter than the lower tube 4, but it
may in another embodiment be the other way about.
[0041] The upper tube 6 of each telescope leg 3 is in
this case connected to or integral with a curved tube 8
extending over an angle of 90° if the tabletop 2 is hori-
zontally and the telescope leg 3 vertically extending.
[0042] In other cases may said angle be another angle
than 90° so that one of the ends of the curved tube is
extending into the same direction as the upper tube 6 of
the telescope leg 3 and the other end is extending into
the same direction as the tabletop.
[0043] The curved tube 8 is connected to a straight
tube 9 extending along the underside of the tabletop 2.
The straight tube 9 may have a circular or a square cross-
section.
[0044] A drive shaft 10 is by means of ball bearings 12
rotationally mounted in a housing 11 inserted in the
straight tube 9. In another embodiment may the drive
shaft be rotationally mounted in the housing by means
of a slide bearing, (not shown).
[0045] An elongated screw 13 is by height-adjusting
the tabletop 2 rotated by means of an actuator 14, e.g.
an electric motor with an output shaft 15 with a worm 16,
which is in mesh with a worm wheel 17 mounted on the
drive shaft 10.
[0046] In another embodiment may the actuator be a
rod with a handle (not shown) for manually rotating the
elongated screw 13. This application is non-expensive
and well suited for tables, which only seldom need to be
height-adjusted.
[0047] The elongated screw 13 is in mesh with a nut

18 which movable is placed in the straight tube 9 in such
a way that the nut is prevented from being rotated by
means of e.g. a key and slot arrangement (not shown)
or because the profile of the straight tube 9 is square and
the periphery of the nut 18 fits to this profile.
[0048] A spring 19 with a pitch similar or equal to the
thickness of the wire of the spring is passed through the
curved tube 8 and the tubes 6, 5 and 4 of the telescope
leg 3.
[0049] The wire of the spring is made of an incom-
pressible and elastic material such as steel.
[0050] The spring 19 is with a first end 20 moreover
secured to the nut 18 placed in the straight tube 9 on the
underside of the tabletop 2 and with a second end 21 to
a connection in the lowermost tube 4. The spring thereby
can transmit a compressive force from the nut on the
tabletop to the lowermost tube 4 of the telescope leg 3
so that a rigid connection between the tabletop and the
lowermost tube 4 of the telescope leg 3 is formed. Said
compressive force is similar to the weight of the height-
adjustment arrangement, the tabletop and the load, if
any, which is resting on the tabletop.
[0051] The spring 19 is able to transmit such compres-
sive force owing to the fact that adjacent windings of the
incompressible wire of the spring are abutting each other.
[0052] In the straight parts of the spring 19, which at a
given moment is placed in the straight tube 9 and the
tubes 4,5,6 of the telescope leg 3, respectively, are the
windings of the spring 19 such completely abutting each
other and in the bent part, which simultaneously is placed
in the curved tube 8 are said windings still abutting each
other on the pressure side of the bend.
[0053] Within the scope of the invention can the curved
tube 8 extend along two or more curves, which may ex-
tend in the same or in different planes. The specific struc-
ture of the spring allows advantageously the spring to
follow such curves when slidingly passing through the
curved tube 8.
[0054] The height-adjustment arrangement of the in-
vention functions in the following way:
[0055] By activating the motor 14 is the worm 18 on
the output shaft 15 of the motor 14 rotating the worm
wheel 17 on the drive shaft 10 whereby the elongated
screw 13 which is connected to the drive shaft 10 also is
rotated with the result that the nut 18 is displaced into
the direction towards or away from the curved tube 8,
respectively.
[0056] When the nut 18 is displaced towards the
curved tube 8 is the spring 19, which with its first end 20
is connected to the nut 18, pushed into the direction
downwards in the telescope leg 3 whereby the tabletop
2 is raised and when the nut 18 is displaced in the oppo-
site direction, that is away from the curved tube 8, is the
spring 19 pulled into the direction upwards in the tele-
scope leg 3 whereby the tabletop 2 is lowered.
[0057] The friction between the spring 19 and the
curved tube 8 has in this case effectively been reduced
by placing a sleeve 22 of a material with a low coefficient

5 6 



EP 2 384 665 A1

5

5

10

15

20

25

30

35

40

45

50

55

of friction in the space between the spring 19 and the
inner side of the curved tube 8.
[0058] A hose (not shown) of a material, which also
has a low coefficient of friction, may additionally be cov-
ering the spring.
[0059] The operation of the height-adjustment ar-
rangement is easy and quickly to carry out.
[0060] Using of a worm gearing moreover causes the
advantage that the height-adjustment arrangement of the
invention is self-locking so that the tabletop securely will
maintain an adjusted level when stalling the motor.
[0061] Within the scope of the invention can also other
kinds of drive sets however be used for operating the
height-adjustment arrangement, for example a toothed
gearing and instead of a spring can other pressure mem-
bers be used, such as a chain.
[0062] In the embodiment of the table 1 shown in fig.
1, 2 and 3 is the tabletop 2 equipped with two telescope
legs 3.
[0063] In this case is an elongated screw 13 connected
to each their end part of the same drive shaft 10 whereby
one of the screws 13 is provided with a right-handed
thread and the other screw with a left handed thread.
[0064] The two telescope legs thereby is adjusted ex-
actly equally whereby advantageously is achieved an ex-
actly parallel displacement of the tabletop during a height
adjusting operation.
[0065] Fig. 4 shows, seen in fraction from below, a ta-
ble 23 with a tabletop 24 equipped with four telescope
legs 3, which consists of two pairs of the pair of telescope
legs shown in fig. 1, 2 and 3. For same parts are therefore
used same numerals.
[0066] It is preferred that the tabletop 24 with four tel-
escope legs is exactly parallel displaced during a height-
adjusting operating just like the tabletop 2 of the table 1
shown in fig. 1, 2 and 3 with only one pair of opposite
telescope legs.
[0067] For obtaining this feature is in this case used a
motor 25 with two opposite output shafts 26. Upon the
end of each output shaft 26 is mounted a worm 16 in
mesh with the worm wheel 17 on the drive shaft 10 of
each pair of telescope leg 3.
[0068] Thereby is the two drive shafts 10 of the table
24 rotated exactly equally so that adjusting of the length
of all four telescope legs 3 synchronously takes place
and the tabletop 24 therefore is exactly parallel displaced
during a height adjusting operation.
[0069] In another embodiment (not shown) of the syn-
chronous adjustment arrangement of the four telescope
legs of the table is the worm of each worm gearing inter-
connected with a common shaft, which via a gearing is
connected with the output shaft of the motor.
[0070] Also other arrangement for synchronously ad-
justing more telescope legs of a table is within the scope
of the invention possible.
[0071] Above and in the drawing is the height-adjust-
ment arrangement described on the assumption that a
worm gearing is used for during a height adjusting oper-

ation rotating a longitudinal screw in mesh with a nut con-
nected to the first end of the spring, which is passed
through the curved tube and the tubes of the respective
telescope leg.
[0072] Instead of this arrangement can, within the
scope of the invention, be used a toothed wheel which
is mounted on the output shaft of the actuator and is in
mesh with a toothed bar connected to the first end of the
spring.

Claims

1. An arrangement for height-adjustment of a support
device (2) equipped with at least one telescope leg
(3) consisting of at least two tubes (4,5,6) slideable
mounted within each other, characterized in that
the arrangement comprises a curved casing (8) ex-
tending between the support device (2) and the up-
permost of the tubes (6) of the telescope leg (3), a
bendable elongated pressure member (19) which via
said casing (8) and the tubes (4,5,6) of the telescope
leg (3) is extending from a first end (20) on the sup-
port device (2) to a second end (21) in the lowermost
of the tubes (4) of the telescope leg (3), and a drive
set (10, 13, 14, 15, 16, 17, 18) for displacing either
the first or the second end (20;21), respectively, of
the pressure member (19) from one position to an-
other position during a height-adjustment operation.

2. An arrangement according to claim 1, character-
ized in that the drive set (10, 13, 14, 15, 16, 17, 18)
is adapted to displace the first end (20) of the pres-
sure member (19) towards the curved casing (8) or
away from the curved casing (8) during a height-
adjustment operation.

3. An arrangement according to claim 1 or 2, charac-
terized in that the uppermost of the tubes (6) of the
telescope leg (3) is merging into or is integral with
the curved casing (8).

4. An arrangement according to any of the claims 1 to
3, characterized in that a sleeve (22) of a material
with a low coefficient of friction is placed between
the curved casing (8) and the pressure member (19).

5. An arrangement according to any of the claims 1 to
4, characterized in that the drive set (10, 13, 14,
15, 16, 17, 18) comprises an elongated screw (13)
adapted to move a nut (18) along the support device
(2) by being rotated, whereby the elongated screw
(13) is connected to a drive shaft (10) rotationally
mounted in a housing (11) on the support device (2)
and the nut (18) is connected to the pressure mem-
ber (19).

6. An arrangement according to claim 5, character-
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ized in that the drive set (13, 14, 15, 16, 17, 18)
comprises a worm gearing (16,17) having the worm
(16) mounted on an actuator (14) and the worm
wheel (17) on the drive shaft (10) .

7. An arrangement according to any of the claims 1 to
6 and where the support device (2) is equipped with
a pair of opposite telescope legs (3), characterized
in that the elongated screws (13) belonging to each
of the two telescope leg (3) are connected with each
their end part of the same drive shaft (10) and that
one of the elongated screws (13) is provided with a
right-handed thread and the other one with a left-
handed thread.

8. An arrangement according to claim 7 where the sup-
port device (2) is equipped with two opposite pairs
of opposite telescope legs (3), characterized in that
the worm gearing (16,17) of each pair of opposite
telescope legs (3) is connected to the same actuator
(14).

9. An arrangement according to claim 6, 7 or 8, char-
acterized in that the actuator (14) is a motor (14).

10. An arrangement according to any of the claims 1 to
9, characterized in that the pressure member (19)
is an incompressible and elastic wire wound to a
spring (19) with a pitch similar or equal to the thick-
ness of the wire.

11. An arrangement according to claim 10, character-
ized in that the spring (19) is adapted as a nut (18)
in mesh with the elongated screw (13).

12. An arrangement according to any of the claims 10
or 11, characterized in that the spring (19) is cov-
ered with a flexible hose of a material with a low
coefficient of friction.

13. An arrangement according to any of the claims 1 to
9, characterized in that the pressure member (19)
is a chain (19).

14. An arrangement according to any of the claims 1 to
9, characterized in that the pressure member (19)
is a bendable plastic rod or plastic tube.

15. A use of the height-adjustment arrangement accord-
ing to claims 1 - 14 for a table, a bed or a chair.
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