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Description

[0001] The present invention relates to a lifting column, preferably for
height-adjustable tables and a drive unit for lifting columns, just as the
invention relates to a height-adjustable table.

[0002] A lifting column as defined in claim 1 is a synchronous lifting column,
i.e. the second and third member are synchronously displaced; when the
third member is displaced a distance upwards or downwards, the second
member is likewise displaced a distance upwards or downwards. This is
achieved in that the second member is guided in that the second member is
connected to a spindle nut, which co-operates with the first spindle. This type
of lifting column is e.g. known from figs. 1, 3 and 6a-6b of EP 1 621 055 B1
Linak A/S. In this structure the third member of the guide is secured with its
upper end to the underside of the housing by means of welding. The forces
are thus led through the first spindle via the spindle nut thereon to the
second spindle. From the spindle nut on the second spindle the forces are
led to the third member of the guide and from there to the underside of the
housing. The connection from the spindle nut on the second spindle to the
third member of the guide should thus be dimensioned to be able to transfer
these forces. In case of a bias the connection should also be able to
withstand a torque load. This again has a negative influence on the mutual
telescopic movement of the members, as the torque load is transferred to the
guide. Further, it puts stress on the bottom of the housing to which the third
member is secured.

[0003] The purpose of the invention is to provide a solution, which counters
the above disadvantages.

[0004] This is achieved according to the invention in that the lifting column is
designed as stated in claim 1. The forces are thus led from the spindle nut
on the second spindle to a first bearing via the rigid connection and from
there to a shaft stub and via the second bearing to the mounting plate and
from there to the housing. The forces are thus not led through the third
member of the guide. The third member and its connection to the housing
can thus be dimensioned in a more expedient manner, just as the power
transferring connection from the spindle nut to the third member of the guide
can be omitted. The embodiment according to the invention also provides
other possibilities of implementing a squeeze protection in the structure.
Thus, a pressure transducer can be located in connection with one of the
bearings for registering forces or changes in the forces as a result of the
lifting column being prevented from moving, e.g. in terms of a table, in that
the table top hits an object in its upwards or downwards direction.

[0005] For the sake of completeness is should be mentioned that the lifting
column shown in figs. 2 and 5a-5d in EP 1 621 055 B1 Linak A/S is a non-
synchronous lifting column, i.e. the third member of the guide is extended
first and when it reached its fully extended position a dog pulls the second
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member along. When the lifting column is retracted the third member is
pulled into the second member, which then together with the third member is
pulled into the first member. The structure can certainly be realized relatively
inexpensive as the second member of the guide is not restrictedly guided,
but is loose. This mode of operation is however inexpedient, as there is no
control of the second member of the guide. Among other things it can
happen that the second member is caught in the third member and due to a
vibration it can suddenly let go and drop back into the first member of the
guide. It makes a loud clonking sound and comes across as ungraceful and
unreliable.

[0006] As mentioned in claim 7 the invention further relates to a drive unit

for lifting columns. The invention further relates to a height-adjustable table
as stated in claim 8 equipped with one or more lifting columns as stated in

one of the claims 1-6.

[0007] An embodiment of the invention will be described more fully below
under reference to the accompanying drawing, in which

Fig. 1 shows a cross section through an embodiment of a lifting
column according to the invention,

fig. 2 shows a lifting column shown in its extended position,

fig. 3 shows an exploded view of a motor unit and housing for the
lifting column, and

fig. 4 shows a height-adjustable table equipped with a lifting column at
each side of the table.

[0008] Fig. 1 of the drawing shows a cross section through a lifting column
intended for height-adjustable desks also known as sit/stand desks. The
lifting column comprises a guide with three members 1,2,3. These members
are constituted by pipe sections, typically of metal such as steel or aluminum
arranged mutually telescopic. The pipe sections have a square cross section
but they can of cause also have other types of cross sections, such as
rectangular, oval or circular. Between the individual members sliders of a
plastic material are arranged in order for the members not to run directly
against each other to reduce friction and noise. The first member 1 is the
outermost member and is equipped with a bottom part 4 at the bottom. The
second and third member 2,3 are the intermediate and innermost member,
respectively.

[0009] A spindle unit with a first spindle 5, preferably a solid spindle, is with
a lower end secured to the bottom part 4 in the first member 1. Further, the
spindle unit has a second spindle 6 in the shape of a hollow spindle with
external threads. At the lower end of the second spindle 6 a first spindle nut
7 with internal threads is secured. This first spindle nut 7 engages the
threads on the first spindle 5. A second spindle nut 8 engages the external
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threads on the second spindle 6. A drive tube 9 is secured to the second
spindle, the internal of said drive tube being furnished with axially running
tongue/grooves as a first part of a spline connection. At an upper end of the
second spindle 6 a cylindrical coupler 10 is secured, which extends over the
top of the second spindle 6. The part of the cylindrical coupler 10 extending
over the top of the second spindle 6 is at its outer side furnished with
tongue/grooves as a second part of a spline connection in mesh with the first
part of the spline connection in the drive tube 9.

[0010] When the drive tube 9 is rotated, it will, via the spline connection,
cause the second spindle 6 to rotate. The second spindle 6 is thus screwed
out of the bottom of the second spindle nut 8, which is secured against
rotation. Since the second spindle 6 is prevented from moving downwards,
the second spindle nut 8 will instead move upwards. As the first spindle nut 7
is secured to the end of the second spindle 6 the spindle nut 7 will rotate with
the second spindle 6. The first spindle nut 7 will thus screw itself up the first
spindle 5 thus pushing the second spindle 6 upwards. Thus, there are two
movements in the upward direction. In case the direction of rotation of the
drive tube is reversed, the lifting column will be retracted instead of
extended.

[0011] Atthe lower end of the second member 2 there is a connection piece
11 in the shape of an end piece. In the connection piece 11 there is a
throughgoing opening 12. The first spindle nut 7 is retained with its outer
edge 13 in a ring shaped groove 14 in the opening 12. For this purpose the
connection piece 11 is constructed as two halves, which with the ring shaped
groove 14 is positioned around the outer edge 13 of the first spindle nut 7.
The connection piece 11 is fixed at the end of the second member 2 either
by means of snap-locking connections or screws. When the connection
piece 11 is fixed at the end of the second member 2, this will contribute to
holding the two halves together or rather; the second member 2 of the guide
is connected to the second spindle 6 via the connection piece 11.

[0012] For centering the second spindle nut 8 at the end of the third
member 3 and for securing the spindle nut 8 against rotation this is
connected to the third member 3. For this purpose the second spindle nut 8
is constructed in a bottom part 15, which is secured to the end of the third
member 3. The securing is also done by means of snap-locking connections
Or sCrews.

[0013] Atthe end of the drive tube 9 a shaft stub 16 is secured. On the part
of the shaft stub 16 protruding out of the top of the drive tube 9 there is a first
bearing 18 in the shape of a thrust (compression/tensile) bearing such as a
ball bearing retained in a groove 17. On a subsequent recessed part 19 of
the shaft stub 16 a second bearing 20 is mounted. At the outermost part of
the recessed part 19 afirst part 21a of a clutch 21, here a claw clutch, is
mounted, which is furnished with a press fit and is secured by means of a
locking ring 22 at the end of the shaft stub 16.
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[0014] The second bearing 20 is mounted in connection with a mounting
plate 23, in which a hole 24 is punched and deep drawn in the middle for
receiving the first part 21 a of the claw clutch 21 on the end of the shaft stub
16. The hole 24 has a ring-shaped wall 24 with an end face 26 on which the
second bearing 20 rests. The bearing 20 is retained by means of a bearing
bush 27. The bearing bush can with a flange be secured to the mounting
plate 23 e.g. by means of spot welding.

[0015] The spindle nut 8 on the second spindle 6 is secured to the first
bearing 18 with a rigid connection in the shape of a tube 28. At the upper
end of the tube 28 a bushing 29 with a ring shaped groove 30 is mounted for
receiving the bearing 18 on its outer side. The bushing is in two parts and is
assembled around the bearing 18 with the ring shaped groove 30 and is
retained at the end of the tube 28 by means of snap-locking connections or
Screws.

[0016] The spindle unit is mounted in a housing 31 having a hole 32 at the
bottom for the upper end of the spindle unit, such that the mounting plate 23
rests on the internal side of the bottom of the housing and is secured thereto
by means of screws 33. The third member 3 of the guide is secured with its
upper end to the external side of the bottom of the housing 31. The securing
is expediently done by means of welding.

[0017] The housing 31 is open at the top and contains a motor unit 34 with a
reversible electric motor 35, a transmission 36, typically a worm gear with a
worm wheel 37 and a worm 38 in extension of the motor shaft. To the
transmission 36 a second part 21b of the claw clutch is secured, said second
part being in mesh with the first part 21a of the claw clutch 21 at the end of
the spindle unit. The second part 21b of the claw clutch has a cylindrical part
on one side of the worm wheel 37. Various electronics can further be
arranged in the housing 31. After the assembly the housing can be closed
with a cover 39.

[0018] In the drawing arrows indicate the force path of the vertical load on
the lifting column. In that connection it is noted that the lifting column is
typically secured to a table top by means of screws in the side walls of the
housing 31. In this context it is noted that the housing 31 usually is located
between brackets or the longitudinal members of a carrying frame under the
table top. As it appears the forces run through the spindle unit, its mounting
plate 23 and into the housing 31, i.e. its bottom and side walls. The guide will
thus not be subjected to the vertical load.

[0019] The construction is further expedient in terms of implementing a
squeeze protection. For this purpose a pressure transducer, e.g. a piezo
element, can be arranged in connection with the bearing. This can e.g. be
arranged between the upper side of the bearing 20 and the end face 26 of
the tubular wall constituting the hole in the mounting plate.
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[0020] Fig. 4 shows a perspective view of a height-adjustable table
comprising a table top 40 and an under frame 41 consisting of a carrying
frame 42, two lifting columns 43 as table legs, one at each side and two feet
44 mounted at the lower end of the respective lifting columns 43. The
carrying frame 42 comprises two parallel longitudinal members 45 and at
each end thereof a cross member 46. The two lifting columns 43 are here
mutually connected by means of an architrave 47, but it can if so be omitted.
The lifting columns 43 are positioned with their housing 31 up between the
longitudinal members 45, the mutual distance of which are adapted to the
width of the housing 31. The lifting columns are secured by means of screws
through the longitudinal members and through the sides of the housing. For
controlling the lifting columns these are connected to a control box 48
comprising a control unit and a power supply. For operating the table there is
an operation panel 49 in connection with the control box 48.

[0021] Even though the invention here is illustrated in connection with a
lifting column for height-adjustable tables it is understood that the invention is
not limited to this, but can also be used in other connections such as e.qg.
carrying stand for flat screen TVs, monitors etc. As another example can be
mentioned height-adjustable beds.
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Patentkrav

1. Loftesgjle, fortrinsvis til hgjdeindstillelige borde omfattende en fgring
bestaende af et forste led (1), et andet led (2) og et tredje led (3), der er
arrangeret indbyrdes teleskopisk i forhold til hinanden, og en spindelenhed
omfattende en fgrste spindel (5), der med en ende er fastgjort til en ende af
det forste led (1) i foringen, en anden spindel (6) med en farste
spindelmgtrik (7) fastgjort til en ende af denne, hvilke farste spindelmeatrik (7)
samvirker med den fgrste spindel (5), en anden spindelmgtrik (8) fastholdt
mod rotation og som samvirker med den anden spindel (6), et drivrgr (9), der
samvirker med den anden spindel (6) for at drive denne, og en fgrste del
(21a) af en kobling (21) ved den gvre ende af drivraret (9), en motorenhed
med en reverserbar elmotor og en transmission, hvor transmissionen har en
anden del (21b) af koblingen (21) for samvirkning med den forste del (21a)
af koblingen pa enden af drivraret (9) for at drive dette,

kendetegnet ved, atdet andet led (2) i faringen med en nedre ende er
fastgjort til en nedre ende af den anden spindel (6), at den anden
spindelmgtrik (8), der samvirker med den anden spindel (6) med et forste
leje (18) med en stiv forbindelse (28) er fikseret til en akseltap (16) fastgjort
til en ende af drivraret (9), og at akseltappen (16) er fastholdt via et andet
leje (20).

2. Loftesojle ifglge krav 1, kendete gnet ved, at den stive forbindelse

(28) udgares af et ror.

3. Loftesgjle ifglge krav 2, kendete gnet ved, at derigvre ende af den
stive forbindelse (28) er monteret en bgsning (29) med en ringnot (30) for

optagelse af det andet leje (18) med dets yderside.



10

15

20

25

30

DK/EP 2840931 T3

4. Loftesgjle ifolge krav 3, ke ndete gn et ved, at basningen (29) er
todelt og samlet omkring det andet leje (18) med ringnoten (30) og fastholdt i

enden af den stive forbindelse (28) med en snaplasforbindelse eller skruer.

5. Loftesgjle ifolge krav 1, kendetegnet ved, at der er arrangeret
en monteringsplade (23) ved en gvre ende af drivraret (9) for montering af

spindelenheden.

6. Loftesojle ifalge krav 1, k e nd et e gn et ved, at motorenheden
omfatter et hus (31), hvor der i huset (31) er et hul, hvor spindelenheden
med den gvre ende sidder ind i huset (31) og fastgeres til huset (31) med
monteringspladen (23).

7. Drivenhed til en loftesgjle som angivet i kravene 1-6 omfattende en
spindelenhed omfattende en fgrste spindel (5), der med en ende kan
fastgores til en ende af et forste led (1) i foringen af en loftesgjle, en anden
spindel (6) med en farste spindelmgtrik (7) fastgjort til en ende af denne,
hvilken forste spindelmetrik (7) samvirker med den fgrste spindel (5), en
anden spindelmetrik (8) fastholdt mod rotation og som samvirker med den
anden spindel (6), et drivrar (9), der samvirker med den anden spindel (6) for
at drive denne, og en fgrste del (21a) af en kobling (21) ved den gvre ende
af drivrgret (9), en motorenhed med en reverserbar elmotor og en
transmission, hvor transmissionen har en anden del (21b) af koblingen (21)
for samvirkning med den forste del (21a) af koblingen (21) pa enden af
drivraret (9) for at drive dette, og hvor en nedre ende af den anden spindel
(6) kan fastgeres til det andet led (2) i en fgring, at den anden spindelmgtrik
(8), der samvirker med den anden spindel (6) med et forste leje (18) med en
stiv forbindelse (28) er fikseret til en akseltap (16) fastgjort til en ende af
drivraret (9), og at akseltappen (16) er fastholdt via et andet leje (20).

8. Et hojdeindstilleligt bord udstyret med en eller flere lgftesgjler som angivet

i et af kravene 1-6.



DK/EP 2840931 T3

; .
\_3
N2
S|

__ | \ — )
1 Y = 4 fM/
3/”.. QR N
I,.W.n o O,Mav g & o0 o o+ 9 v
4 o\° T\ w _/L . / N W T
] \\\\\\\\%\\\\\\\\M\ bur L SO
—1 x % S
T /AAT _ 7 mg | vE
VI B T g g4 -
PR s



DK/EP 2840931 T3




DK/EP 2840931 T3

4y

F_(g. Y



	BIBLIOGRAPHY
	DRAWINGS

