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(54) TELESCOPIC TRANSMISSION ASSEMBLY AND LIFTING COLUMN USING SAME

(57) A telescopic transmission assembly includes
first and second stage rods, and first and second stage
casings. The second stage rod is of a hollow structure
having inner and outer surfaces and a through hole, the
outer surface being provided with external threads, and
the inner surface being devoid of threads. The first stage
rod is disposed in the through hole to drive the second
stage rod to rotate synchronously. The first and second
stage rods are telescopically expandable or contractible
relative to each other along an axial direction. The second
stage casing sleeves over the first stage casing. The first
and second stage casings have respectively first and
second transmission nuts. The second and first stage
rods are in a screw-thread fit with the first and second
transmission nuts, respectively. The second stage rod is
positioned with the first transmission nut in the axial di-
rection in a rotatable manner.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to and the benefit
of U.S. Non-provisional Application Serial No.
15/639,005, filed June 30, 2017, and U.S. Provisional
Application Serial No. 62/436,730, filed December 20,
2016, which are incorporated herein in their entireties by
reference.

FIELD OF THE INVENTION

[0002] The present invention relates generally to trans-
mission apparatuses, and more particularly, to a tele-
scopic transmission assembly and a lifting column using
the same.

BACKGROUND OF THE INVENTION

[0003] The background description provided herein is
for the purpose of generally presenting the context of the
present invention. The subject matter discussed in the
background of the invention section should not be as-
sumed to be prior art merely as a result of its mention in
the background of the invention section. Similarly, a prob-
lem mentioned in the background of the invention section
or associated with the subject matter of the background
of the invention section should not be assumed to have
been previously recognized in the prior art. The subject
matter in the background of the invention section merely
represents different approaches, which in and of them-
selves may also be inventions. Work of the presently
named inventors, to the extent it is described in the back-
ground of the invention section, as well as aspects of the
description that may not otherwise qualify as prior art at
the time of filing, are neither expressly nor impliedly ad-
mitted as prior art against the present invention.
[0004] Electric lifting columns are widely applied to the
fields such as home finishing, medical treatment and the
like. A tube body of an existing electric lifting column gen-
erally includes an inner tube, a middle tube, and an outer
tube which are successively sheathed from inside to out-
side, a housing fixedly connected with the upper end of
the inner tube, a driving device arranged in the housing
and a transmission assembly coupled with the driving
device. In order to maximize a stroke of the electric lifting
column, the transmission assembly generally includes a
stage screw and a hollow screw with inner and outer
threaded surface, which are assembled together so that
the stage screw is screw-threaded into the hollow screw.
Moreover, the inner tube and the middle tube are respec-
tively provided with a transmission nut to be matched
with the stage screw and the hollow screw, so that the
relative extension of the inner tube, the middle tube and
the outer tube is realized.
[0005] The transmission assembly may transfer the
force onto the inner tube and the middle tube, thus caus-

ing extrusion among the inner tube, the middle tube and
the outer tube, leading to transmission instability of the
electric lifting column, and more seriously shortening the
service life of the electric lifting column, in the case of
non-uniform stress on the electric lifting column.
[0006] Therefore, a heretofore unaddressed need ex-
ists in the art to address the aforementioned deficiencies
and inadequacies.

SUMMARY OF THE INVENTION

[0007] One of the objectives of this invention is to pro-
vide a telescopic transmission assembly and a lifting col-
umn using the same, so as to solve the technical problem
of existing electric lifting columns.
[0008] In one aspect of the invention, the telescopic
transmission assembly includes a first stage rod, a sec-
ond stage rod, a first stage casing, and a second stage
casing.
[0009] The second stage rod is formed in a hollow
structure having an inner surface and an opposite, outer
surface and a through hole defined by the inner surface.
The outer surface is provided with external threads, and
the inner surface is devoid of threads.
[0010] The first stage rod is disposed in the through
hole of the second stage rod and adapted to drive the
second stage rod to rotate synchronously, such that the
first stage rod and the second stage rod are telescopically
expandable or contractible relative to each other along
an axial direction.
[0011] The first stage casing is provided with a first
transmission nut. The external threads of the second
stage rod is in a screw-thread fit with the first transmission
nut.
[0012] The second stage casing sleeves over the first
stage casing. The second stage casing is provided with
a second transmission nut. The first stage rod is in a
screw-thread fit with the second transmission nut. The
second stage rod is positioned with the first transmission
nut in the axial direction in a rotatable manner.
[0013] In one embodiment, the first stage rod has a
driving end. The driving end is a non-cylindrical structure.
The through hole of the second stage rod is a non-circular
through hole. The non-cylindrical structure matches with
the non-circular through hole so as to enable the first
stage rod to transfer a driving force to the second stage
rod.
[0014] In one embodiment, the upper end of the sec-
ond stage rod is fixedly provided with a first bearing in a
sheathing manner, and the first bearing is fixedly installed
on the first transmission nut.
[0015] In one embodiment, both the first stage casing
and the second stage casing are non-circular tubes ma-
chining with each other, the first transmission nut is
clamped at the upper end of the first stage casing, and
the second transmission nut is clamped at the upper end
of the second stage casing.
[0016] In another aspect of the invention, the lifting col-

1 2 



EP 3 339 684 A1

3

5

10

15

20

25

30

35

40

45

50

55

umn has the telescopic transmission assembly as
claimed above.
[0017] In one embodiment, the lifting column according
further comprises an inner tube, a middle tube, an outer
tube, a housing fixedly connected onto an upper end of
the inner tube, and a driving device arranged in the hous-
ing.
[0018] The telescopic transmission assembly is
sheathed by the inner tube that is, in turn, sheathed by
the middle tube that is, in turn, sheathed the outer tube.
[0019] The driving device is adapted to drive the tele-
scopic transmission assembly. In one embodiment, the
driving device is mechanically coupled with the first stage
rod of the transmission assembly, a lower end of the outer
tube is provided with a bottom plate, a lower end of the
first stage casing of the telescopic transmission assembly
abuts the bottom plate, and the second stage casing of
the telescopic transmission assembly drives the middle
tube to go up or down along the axial direction.
[0020] In one embodiment, the lower end of the second
stage casing of the telescopic transmission assembly is
connected with a fixed block, the fixed block has a pro-
truding edge extending along the radial direction, and the
protruding edge is disposed underneath a tube wall of
the middle tube.
[0021] In one embodiment, the driving device compris-
es a motor having an output shaft, a worm connected
onto the output shaft of the motor, a case fixed at an outer
shell of the motor, and a worm gear arranged in the case.
The worm extends into the case to mesh with the worm
gear, the worm gear is provided with an upper specially-
shaped hole. The first stage rod of the telescopic trans-
mission assembly has an input end. The input end is
configured as a specially-shaped rod body. The special-
ly-shaped rod body successively penetrates through the
housing and the case to be matched with the specially-
shaped hole.
[0022] In one embodiment, a second bearing and a
third bearing are installed in the case. The upper end
surface and the lower end surface of the worm gear are
respectively provided with a protruding bearing position.
The second bearing is installed on one bearing position,
the third bearing is installed on the other bearing position.
The specially-shaped hole is configured to penetrate
through the two bearing positions.
[0023] In one embodiment, a fixed plate and a rubber
mat are arranged in the housing. The fixed plate is dis-
posed below the case. The rubber mat is disposed below
the fixed plate or the rubber mats are disposed both be-
tween the fixed plate and the case and below each fixed
plate. The case, the fixed plate and the rubber mats are
locked at the housing through bolts.
[0024] In one embodiment, the first stage rod is pro-
vided with a fourth bearing in a sheathing manner. The
fourth bearing is disposed below the driving end. The
upper end of the fixed plate is provided with a groove for
accommodating the fourth bearing.
[0025] In one embodiment, the first stage rod is pro-

vided with a mounting seat in a sheathing manner. The
mounting seat is disposed below the fixed plate, the
mounting seat is provided with a torsion spring in a
sheathing manner. The torsion spring has a pin, and the
pin is clamped with the fixed plate.
[0026] In one embodiment, the lower end of the first
stage casing is provided with an end cover. The end cover
is clamped at the lower end of the first stage casing. The
end cover is fixedly connected with the bottom plate
through a bolt.
[0027] According to the present invention, the tele-
scopic transmission assembly and the lifting column
have, among other things, the beneficial effects as fol-
lows:

The first stage rod in the transmission assembly of
the present invention can drive the second stage rod
to rotate synchronously. In this process, the first
stage rod drives the first stage casing to make linear
movement through the first transmission nut. Mean-
while, the second stage rod moves along with the
first transmission nut to enable the first stage rod and
the second stage rod to be stretchable relative to
each other along the axial direction, and the second
stage rod drives the second stage casing to make
linear movement through the second transmission
nut when in rotation. Thus, a driving force generated
by the first stage rod and the second stage rod is
applied to the first stage casing and the second stage
casing. After the transmission assembly is installed
at the lifting column, the inner tube, the middle tube
and the outer tube of the lifting column can be only
subjected to the driving force in the axial direction.
Therefore, the inner tube, the middle tube and the
outer tube of the lifting column may not produce a
radial extrusion force, the lifting of the lifting column
can be very stable, the noise in the lifting process is
remarkably reduced, and the lifting column can have
a longer service life.

[0028] In addition, by installing the first bearing sleeved
over the upper portion of the second stage rod on the
first transmission nut, the second stage rod and the first
transmission nut are positioned in the axial direction, so
that the synchronous extending or retreating of the sec-
ond stage rod and the first stage casing is realized. More-
over, the supporting effect of the first transmission nut
can ensure that the second stage rod rotates more stably,
and a mounting structure of the first bearing and the first
transmission nut is compacter.
[0029] Further, since both the first stage casing and
the second stage casing are non-circular tubes, a rotating
force applied by the first stage rod and the second stage
rod onto the first stage casing and the second stage cas-
ing during the transmission process can be effectively
balanced, so that the drive process of the transmission
assembly is more stable and reliable. The first transmis-
sion nut and the first stage casing as well as the second
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transmission nut and the second stage casing are in-
stalled in a clamping manner, so that the structural
strength, the reliability and the production assembling
efficiency can be greatly improved compared to a thread-
ing installation way. Furthermore, if both the first stage
casing and the second stage casing employ circular tube
structures, the first transmission nut and the second
transmission nut are generally fixedly installed in a
threading connection manner, this installation way is like-
ly to cause the loosening of the first transmission nut and
the second transmission nut during the rotation process
of the first stage rod and the second stage rod, but this
influence can be avoided if the first stage casing and the
second stage casing employ the non-circular tube struc-
tures, ensuring the installation of the first transmission
nut and the second transmission nut to be more reliable
and stable.
[0030] Moreover, the lifting column of the present in-
vention adopts the transmission assembly having the
above-mentioned advantages, the outer wall of the lower
portion of the second stage casing is provided with the
fixed block, the middle tube is driven by the protruding
edge of the fixed block, and the lower portion of the sec-
ond stage casing pushes the bottom plate of the outer
tube so as to lift the inner tube, so that the structure is
very compact. Moreover, the force is transferred in the
axial direction, so that the transmission reliability is great-
ly improved; therefore, in the stretching process of the
lifting column, the inner tube, the middle tube and the
outer tube are only subjected to the axial force, no radial
force is produced, and the mutual extrusion problem of
the inner tube, the middle tube and the outer tube is avoid-
ed.
[0031] For the driving device employed by the lifting
column of the present invention, the motor, the case and
the worm gear can be installed into the housing after
being assembled in advance, so that the production ef-
ficiency of the lifting column is greatly improved. In addi-
tion, the power transferring is implemented through the
specially-shaped hole arranged on the worm gear and
the specially-shaped rod body arranged on the first stage
rod, so that a drive connection part is maximally simpli-
fied, and the power transferring reliability is remarkably
improved.
[0032] The upper portion and the lower portion of the
worm gear in the driving device are respectively fixed by
the second bearing and the third bearing, so that a higher
transmission efficiency can be achieved, and the drive
performance is more stable.
[0033] The rubber mat is arranged between the fixed
plate and the housing, so that the connection between
the case of the driving device and the housing is soft
connection; therefore, the case of the driving device al-
lows slight angular adjustment, an assembling concen-
tricity error and an assembling error of the driving device
and the housing as well as a linearity error of the first
stage rod can be effectively balanced, the stress concen-
tration is avoided, the transmission reliability of the lifting

column is greatly improved, and the resonance noise pro-
duced between the driving device and the housing is fur-
ther effectively reduced.
[0034] By installing the fourth bearing sleeved over the
upper portion of the first stage rod on the fixed plate, the
first stage rod and the fixed plate are positioned in the
axial direction, so that more stability in rotation of the first
stage rod can be guaranteed, and the installation struc-
ture of the fourth bearing and the fixed plate is compacter;
more importantly, in process for installing the case of the
driving device, the fixed plate and the rubber mat at the
housing through the bolts, the fourth bearing can also be
tightly pressed by the case, so that the assembling proc-
ess of the lifting column can be simplified, and the pro-
duction efficiency can be improved.
[0035] Since the first stage rod is provided with the
mounting seat and the torsion spring, the torsion spring
is clamped with the fixed plate through the pin, and the
torsion spring can apply a torsion force to the first stage
rod in the descending process of the lifting column, so
that a self-locking function of the first stage rod when no
power is inputted can be realized.
[0036] The lower end of the first stage casing and the
bottom plate are tightened by bolts through the end cover,
so that the process in which the first stage casing applies
the driving force to the outer tube is more stable and
reliable; moreover, the end cover is fixed onto the first
stage casing without a screw in a riveting manner, so that
the structural strength, the reliability and the production
assembling efficiency are greatly improved.
[0037] These and other aspects of the present inven-
tion will become apparent from the following description
of the preferred embodiment taken in conjunction with
the following drawings, although variations and modifi-
cations therein may be effected without departing from
the spirit and scope of the novel concepts of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] The accompanying drawings illustrate one or
more embodiments of the invention and together with the
written description, serve to explain the principles of the
invention. Wherever possible, the same reference num-
bers are used throughout the drawings to refer to the
same or like elements of an embodiment.

FIG. 1 is an exploded schematic view of a transmis-
sion assembly according to one embodiment of the
present invention.
FIG. 2 is an exploded schematic view of a lifting col-
umn according to one embodiment of the present
invention.
FIG. 3 is sectional view of the lifting column according
to one embodiment of the present invention.
FIG. 4 is an exploded view of a driving device ac-
cording to one embodiment of the present invention.
FIG. 5 is a detail view of a region A in FIG. 3.
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DETAILED DESCRIPTION OF THE INVENTION

[0039] The present disclosure will now be described
more fully hereinafter with reference to the accompany-
ing drawings, in which exemplary embodiments of the
invention are shown. This invention may, however, be
embodied in many different forms and should not be con-
strued as limited to the embodiments set forth herein.
Rather, these embodiments are provided so that this dis-
closure will be thorough and complete, and will fully con-
vey the scope of the invention to those skilled in the art.
Like reference numerals refer to like elements through-
out.
[0040] The terms used in this specification generally
have their ordinary meanings in the art, within the context
of the invention, and in the specific context where each
term is used. Certain terms that are used to describe the
invention are discussed below, or elsewhere in the spec-
ification, to provide additional guidance to the practitioner
regarding the description of the invention. For conven-
ience, certain terms may be highlighted, for example us-
ing italics and/or quotation marks. The use of highlighting
has no influence on the scope and meaning of a term;
the scope and meaning of a term is the same, in the same
context, whether or not it is highlighted. It will be appre-
ciated that same thing can be said in more than one way.
Consequently, alternative language and synonyms may
be used for any one or more of the terms discussed here-
in, nor is any special significance to be placed upon
whether or not a term is elaborated or discussed herein.
Synonyms for certain terms are provided. A recital of one
or more synonyms does not exclude the use of other
synonyms. The use of examples anywhere in this spec-
ification including examples of any terms discussed here-
in is illustrative only, and in no way limits the scope and
meaning of the invention or of any exemplified term. Like-
wise, the invention is not limited to various embodiments
given in this specification.
[0041] It will be understood that when an element is
referred to as being "on" another element, it can be di-
rectly on the other element or intervening elements may
be present therebetween. In contrast, when an element
is referred to as being "directly on" another element, there
are no intervening elements present. As used herein, the
term "and/or" includes any and all combinations of one
or more of the associated listed items.
[0042] It will be understood that, although the terms
first, second, third etc. may be used herein to describe
various elements, components, regions, layers and/or
sections, these elements, components, regions, layers
and/or sections should not be limited by these terms.
These terms are only used to distinguish one element,
component, region, layer or section from another ele-
ment, component, region, layer or section. Thus, a first
element, component, region, layer or section discussed
below could be termed a second element, component,
region, layer or section without departing from the teach-
ings of the invention.

[0043] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the invention. As used herein, the
singular forms "a", "an" and "the" are intended to include
the plural forms as well, unless the context clearly indi-
cates otherwise. It will be further understood that the
terms "comprises" and/or "comprising", or "includes"
and/or "including" or "has" and/or "having" when used in
this specification, specify the presence of stated features,
regions, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addi-
tion of one or more other features, regions, integers,
steps, operations, elements, components, and/or groups
thereof.
[0044] Furthermore, relative terms, such as "lower" or
"bottom", "upper" or "top", and "left" and "right", may be
used herein to describe one element’s relationship to an-
other element as illustrated in the Figures. It will be un-
derstood that relative terms are intended to encompass
different orientations of the device in addition to the ori-
entation depicted in the Figures. For example, if the de-
vice in one of the figures is turned over, elements de-
scribed as being on the "lower" side of other elements
would then be oriented on "upper" sides of the other el-
ements. The exemplary term "lower", can therefore, en-
compasses both an orientation of "lower" and "upper",
depending of the particular orientation of the figure. Sim-
ilarly, if the device in one of the figures is turned over,
elements described as "below" or "beneath" other ele-
ments would then be oriented "above" the other ele-
ments. The exemplary terms "below" or "beneath" can,
therefore, encompass both an orientation of above and
below.
[0045] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this invention belongs. It will be
further understood that terms, such as those defined in
commonly used dictionaries, should be interpreted as
having a meaning that is consistent with their meaning
in the context of the relevant art and the present disclo-
sure, and will not be interpreted in an idealized or overly
formal sense unless expressly so defined herein.
[0046] The description will be made as to the embod-
iments of the present disclosure in conjunction with the
accompanying drawings. In accordance with the purpos-
es of this disclosure, as embodied and broadly described
herein, this disclosure, in one aspect, relates to a tele-
scopic transmission assembly and a lifting column using
the same.
[0047] As shown in FIG. 1, a telescopic transmission
assembly includes a first stage rod 2, a second stage rod
1, a first stage casing 3 and a second stage casing 4.
The second stage rod 1 is formed in a hollow structure
having an inner surface and an opposite, outer surface
and a through hole defined by the inner surface. The
outer surface of the second stage rod 1 is provided with
external threads 11, while the inner surface of the second
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stage rod 1 is devoid of threads. The through hole of the
second stage rod 1 is of a non-circular through hole, i.e.,
the cross-sectional shape of the through hole in a section
(plan) perpendicular to an axis of the second stage rod
1 is of a non-circular shape.
[0048] The first stage rod 2 is disposed in the through
hole of the second stage rod 1. The first stage rod 2 in-
cludes a driving end, where the driving end is of a non-
cylindrical structure. The non-cylindrical structure of the
driving end of the first stage rod 2 is matched with the
non-circular through hole of the second stage rod 1 so
as to enable the first stage rod 2 to transfer a driving force
to the second stage rod 1 to drive the second stage rod
1 to rotate synchronously.
[0049] In the exemplary embodiment, the non-cylindri-
cal structure of the driving end of the first stage rod 2 is
disposed at the bottom end of the first stage rod 2 and
includes a spline shaft 21, and a plurality of slots 12 is
formed on the inner surface of the second stage rod 1
along the lengthwise (axial) direction of the second stage
rod 1. The spline shaft 21 and the slots 12 are matched
in a clamping manner so as to implement the power trans-
ferring between the first stage rod 2 and the second stage
rod 1.
[0050] In some embodiments, the non-cylindrical
structure and the non-circular through hole are not limited
to these structures discussed above, and may also in-
clude respectively a D-shaped shaft and a D-shaped
through hole matching the D-shaped shaft, a polygonal
shaft and a polygonal hole matching the polygonal shaft,
and the like. All of other non-cylindrical structures and
non-circular through holes matching the non-cylindrical
structures, which can transfer the rotation force of the
first stage rod 2 to that of the second stage rod 1, can be
used to practice this invention. Thus, the specific struc-
tures are not exhaustively listed herewith in the present
disclosure.
[0051] An upper portion of the first stage casing 3 is
connected with a first transmission nut 31 that is internally
threaded. The external threads 11 of the second stage
rod 1 operably mesh or are in a screw-thread fit with the
internal threads of the first transmission nut 31. As as-
sembled, the first stage casing 3 is sleeved by the second
stage casing 4. An upper portion of the second stage
casing 4 is connected with a second transmission nut 41.
The first stage rod 2 has external threads on its outer
surface, which operably mesh or are in a screw-thread
fit with the second transmission nut 41. The second stage
rod 1 is positioned with the first transmission nut 41 in
the axial direction in a rotatable manner, that is, the sec-
ond stage rod 1 can rotate relative to the first transmission
nut 41 but cannot move relative to the first transmission
nut 41 in the axial direction.
[0052] The upper end of the second stage rod 1 is fix-
edly provided with a first bearing 13 in a sheathing man-
ner, and the first bearing 13 is fixedly installed on the first
transmission nut 31. In one embodiment, a specific in-
stallation/assembly structure is as follows: the upper end

axial surface of the second stage rod 1 is provided with
a groove 1a, the groove 1a is disposed above the first
bearing 13, a circlip13a is embedded into the groove 1a,
and the circlip13a prevents the first bearing 13 from being
separated from the second stage rod 1. Furthermore, the
lower end of the first transmission nut 31 is provided with
a groove for installing the first bearing 13. A mounting
piece 41 a is arranged below the first transmission nut
31, and the mounting piece 41a is disposed below the
first bearing 13. The mounting piece 41a has a through
hole 41b through which the second stage rod 1 to pass.
After the first bearing 13 is installed into the groove of
the first transmission nut 31, the mounting piece 41a is
fixedly connected with the lower end of the first transmis-
sion nut 31 through bolts 41 c, then the mounting piece
41a forms an accommodating space for installing the first
bearing 13 with the groove of the first transmission nut
31. The mounting piece 41a is served as a supporting
plate of the first bearing 13.
[0053] Both the first stage casing 3 and the second
stage casing 4 are non-circular tubes machining with
each other. In one embodiment, both the first stage cas-
ing 3 and the second stage casing 4 are square tubes.
In some embodiments, the first stage casing 3 and the
second stage casing 4 can also be the non-circular tubes
of other shapes. The first transmission nut 31 is clamped
at the upper end of the first stage casing 3, while the
second transmission nut 41 is clamped at the upper end
of the second stage casing 4. In one embodiment, a spe-
cific clamping structure is employed as follows: the inner
wall of an upper portion of the first stage casing 3 is pro-
vided with buckles 3a, the inner wall of an upper portion
of the second stage casing 4 is provided with buckles 4a,
the lower end of the first transmission nut 31 is provided
with engagement slots 31 a, and the lower end of the
second transmission nut 41 is provided with engagement
slots 41 a. As assembled, the first transmission nut 31 is
pressed into the first stage casing 3 in a riveting manner
to enable the buckles 3a and the engagement slots 31a
to be in a clamping fit with each other. Similarly, the sec-
ond transmission nut 41 is pressed into the second stage
casing 4 in a riveting manner to enable the buckles 4a
and the engagement slots 41a to be in a clamping fit with
each other. It should be noted that the positions of the
buckles 3a and the engagement slots 31 a, and the po-
sitions of the buckles 4a and the engagement slots 41a
can be exchanged, that is, the inner wall of the upper
portion of the first stage casing 3 and the inner wall of
the upper portion of the second stage casing 4 can be
provided with the engagement slots, and corresponding-
ly, the first transmission nut 31 and the second transmis-
sion nut 41 can be provided with the buckles, thus can
also realize the above-mentioned clamping function. In
one embodiment, the riveting manner refers to that the
first transmission nut 31 is pressed into the first stage
casing 3, and the second transmission nut 41 is pressed
into the second stage casing 4 by means of the mechan-
ical pressure. In this assembling process, the buckles 3a
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and the buckles 4a are firstly deformed, then the buckles
3a are partially or completely restored to be clamped into
the engagement slots 31 a, and the buckles 4a are par-
tially or completely restored to be clamped into the en-
gagement slots 41a, so that the screw-free assembling
of the first transmission nut 31 and the first stage casing
3 as well as the screw-free assembling of the second
transmission nut 41 and the second stage casing 4 can
be realized. It should be noted that the first transmission
nut 31 and the second transmission nut 41 adopt the non-
circular nuts matched with the first stage casing 3 and
the second stage casing 4, since the first stage casing 3
and the second stage casing 4 are non-circular tubes
and preferably adopt the square tubes, correspondingly,
the first transmission nut 31 and the second transmission
nut 41 also preferably adopt a cubic shape matched with
the square tube.
[0054] As shown in FIGS. 1-3, a lifting column includes
an inner tube 5, a middle tube 6, and an outer tube 7
which are successively sheathed from inside to outside,
a housing 8 fixedly connected with the upper end of the
inner tube 5, a driving device 9 arranged in the housing
8 and a transmission assembly operably coupling with
the driving device 9, where the transmission assembly
is the transmission assembly described above. The
housing 8 includes a box body 81 and a box cover 82.
The box cover 82 is buckled with an opening of the box
body 81 to enable the housing 8 to have an accommo-
dating space for accommodating the driving device 9.
The driving device 9 is coupled with the upper end of the
first stage rod 2. The lower end of the outer tube 7 is
provided with a bottom plate 71. The lower end of the
first stage casing 3 abuts the bottom plate 71. The second
stage casing 4 drives the middle tube 6 to go up and
down.
[0055] In one embodiment, the solution in which the
second stage casing 4 drives the middle tube 6 to go up
and down is as follows: the outer wall of the lower portion
of the second stage casing 4 is provided with a fixed
blocks 42, the fixed block 42 has a protruding edge 421
extending outwards, and the protruding edge 421 is dis-
posed below the wall of the middle tube 6. In one em-
bodiment, for the convenience of installing the fixed
blocks 42, the fixed blocks 42 are divided into two pieces.
The inner surface, which contacts the outer wall of the
second stage casing 4, of the fixed block 42 is provided
with a protruding column 422, and the outer wall of the
second stage casing 4 is provided with a through hole
43. The two pieces of fixed block 42 is fixedly installed
on the outer wall of the second stage casing 4 by stretch-
ing the protruding column 422 into the through hole 43.
As such, when the second stage casing 4 is lifted, the
middle tube 6 can be lifted through the protruding edge
421, when the second stage casing 4 descends, the mid-
dle tube 6 automatically descends due to the gravity ef-
fect. This structure has the advantage that the assem-
bling of the fixed block 42 is relatively simple and con-
venient, and the middle tube 6 does not need to be as-

sembled particularly with the fixed block 42. It should be
noted that the lower end of the second stage casing 4
can also fixedly be connected with the lower end of the
middle tube 6, thereby also achieving a purpose of driving
the middle tube 6 to go up and down by the second stage
casing 4.
[0056] In one embodiment, an operating process of the
lifting column is as follows: the driving device 9 drives
the first stage rod 2 and the second stage rod 1 to rotate
synchronously. The first stage rod 2 drives the first trans-
mission nut 31 and the first stage casing 3 to synchro-
nously move linearly. Since the second stage rod 1 and
the first transmission nut 31 are positioned in the axial
direction, the second stage rod 1 follows the first trans-
mission nut 31 to move linearly when in rotation. There-
fore, the spline shaft 21 of the second stage rod 1 slides
along the slots 12 in the through hole of the second stage
rod 1. The rotation of the second stage rod 1 drives the
second transmission nut 41 and the second stage casing
4 to synchronously move linearly, so that the synchro-
nous expansion or contraction of the first stage casing 3
and the second stage casing 4 is realized. When the first
stage casing 3 makes the linear movement, the bottom
end of the first stage casing 3 applies a push force to the
bottom plate 71, the bottom end of the outer tube 7 of
the lifting column is connected with a column supporting
leg when in use. The column supporting leg is supported
on the ground, therefore, the first stage rod 2 may drive
the housing to rise or descend. When the second stage
casing 4 makes the linear rising movement, the second
stage casing 4 drives the middle tube 6 to rise together
through the protruding edge 421, when the second stage
casing 4 makes the linear descending movement, the
middle tube 6 automatically descends to be retracted due
to the gravity effect, and in this way, an effect of keeping
the outer tube 7 stationary and synchronously lifting the
inner tube 5 and the middle tube 6 is realized.
[0057] As shown in FIGS. 2-5, in one embodiment, the
driving device 9 includes a motor 91, a worm 92 connect-
ed onto an output shaft of the motor 91, a case 93 fixed
on an outer shell of the motor 91 at its power output end,
and a worm gear 94 arranged in the case 93. The worm
92 extends into the case 93 to mesh with the worm gear
94. The worm gear 94 is provided with a specially-shaped
hole 941. The first stage rod 2 has an input end, and the
input end is configured as a specially-shaped rod body
22 matching with the specially-shaped hole 941. The spe-
cially-shaped rod body 22 penetrates through the box
body 81 and the case 93 to match with the specially-
shaped hole 941. The special shape of the specially-
shaped hole 941 and the specially-shaped rod body 22
refers to a non-cylindrical structure. In one embodiment,
the specially-shaped hole 941 is a hexagonal hole, while
the specially-shaped rod body 22 is a hexagonal rod
matching with the hexagonal hole. It should be noted that
the specially-shaped hole 941 and the specially-shaped
rod body 22 may also be other polygonal specially-
shaped structure. All other specially-shaped holes 941
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and specially-shaped rod bodies 22 matching with spe-
cially-shaped holes 941, which can realize power trans-
ferring, can be implemented in the invention. Further-
more, the case 93 includes an upper case 931 and a
lower case 932. The upper case 931 and the lower case
932 are fixedly installed through a bolt 933. The upper
case 931 or the lower case 932 is fixedly connected with
the outer shell of the motor 91 and may also be integrally
molded, so that the driving device 9 can be independently
assembled prior to the assembly of the lifting column,
and can be installed into the housing 8 as an integral
part, and the motor 91 and the worm gear 94 do not need
to be separately installed into the housing 8. Therefore,
the assembling efficiency of the lifting column is greatly
improved.
[0058] In order to improve the transmission efficiency
of the worm gear 94, as shown in FIG. 4, a second bearing
95 and a third bearing 96 are installed in the case 93, the
second bearing 95 is clamped onto the upper case 931,
the third bearing 96 is clamping onto the lower case 932,
two end surfaces of the worm gear 94 are respectively
provided with a bearing position 942, the upper bearing
position 942 is assembled with the second bearing 95,
and the lower bearing position is assembled with the third
bearing 96.
[0059] As shown in FIGS. 3 and 6, a fixed plate 97 and
a rubber mat 98 are arranged in the housing 8. The fixed
plate 97 is disposed below the case 93, and the rubber
mat 98 is disposed below the fixed plate 97 to play a role
in eliminating the vibration of the fixed plate 97. However,
in order to further improve the damping effect of the rub-
ber mat, in one embodiment, a rubber mat 98 is also
arranged between the fixed plate 97 and the case 93,
and both the fixed plate 97 and the rubber mats 98 have
through holes 97a through which the first stage rod 2
pass. The case 93, the fixed plate 97 and the rubber mats
98 are locked at the housing 8 through bolts. The case
93, the fixed plate 97 and the rubber mats 98 are tightly
pressed onto the inner bottom surface of the box body
81 of the housing 8 by enabling the bolts 934 to succes-
sively penetrate through the case 93, the fixed plate 97
and the rubber mats 98 from top to bottom to be in thread
connection with the inner bottom surface of the box body
81 of the housing 8. In order to improve the installation
reliability of the fixed plate 97, the fixed plate 97 is also
fixed on the inner bottom surface of the box body 81 of
the housing 8 through a bolt fixed plate 97b, the bolts
934 are used as locking members to press the case 93,
the fixed plate 97 and the rubber mats 98 and are also
used as connecting members to assemble the upper
case 931 and the lower case 932.
[0060] As shown in FIGS. 1-3 and 5, in the exemplary
embodiment, the first stage rod 2 is provided with a fourth
bearing 23 in a sheathing manner, the fourth bearing 23
is disposed below the driving end, the upper end of the
fixed plate 97 is provided with a groove 97c for accom-
modating the fourth bearing 23, and the fourth bearing
23 is tightly pressed at the bottom surface of the groove

97c by the lower case 932 of the case 93.
[0061] In the case where the first stage rod 2 has no
power input, the first stage rod 2 having a self-locking
function may be safer; in order to realize the self-locking
function of the first stage rod 2, the first stage rod 2 is
provided with a mounting seat 25 in a sheathing manner,
the mounting seat 25 is provided with a torsion spring 26
in a sheathing manner, the torsion spring 26 has a pin
261, the pin 261 is clamped with the fixed plate 97. The
specific assembling structure is as follows: the fixed plate
97 has a protruding portion 97d protruding downwards,
the protruding portion 97d penetrates through the box
body 81 of the housing 8, the pin 261 is clamped with the
protruding portion 97d, the first stage rod 2 drives the
mounting seat 25 and the torsion spring 26 to rotate,
when the first stage rod 2 makes the rising movement,
the rotation enables the torsion spring 26 to release the
mounting seat 25; when the first stage rod 2 makes a
descending movement, the rotation enables the torsion
spring 26 to tightly hold the mounting seat 25, that is to
say, the torsion spring 26 can prevent the lifting column
from descending suddenly in the case where the first
stage rod 2 has no power input, thereby implementing
the self-locking function of the first stage rod 2.
[0062] The lower end of the first stage casing 3 is pro-
vided with an end cover 32, the end cover 32 is clamped
at the lower end of the first stage casing 3, and a clamping
structure and a riveting assembling way as described
above are specifically adopted, that is to say, the inner
wall of the lower end of the first stage casing 3 is provided
with buckles, the outer wall of the end cover 32 is provided
with engagement slots 321, the end cover 32 is pressed
into an opening at the lower end of the first stage casing
3 under the mechanical pressure, thereby realizing the
clamping of the buckles and the engagement slots 321;
and of course, the outer wall of the end cover 32 may
also be provided with the buckles, and the inner wall of
the lower end of the first stage casing 3 may be corre-
spondingly provided with the engagement slots, thus can
also realize the clamping of the end cover 32 and the first
stage casing 3. Finally, the end cover 32 is fixedly con-
nected with the bottom plate 71 through bolts 72.
[0063] The foregoing description of the exemplary em-
bodiments of the invention has been presented only for
the purposes of illustration and description and is not
intended to be exhaustive or to limit the invention to the
precise forms disclosed. Many modifications and varia-
tions are possible in light of the above teaching.
[0064] The embodiments were chosen and described
in order to explain the principles of the invention and their
practical application so as to activate others skilled in the
art to utilize the invention and various embodiments and
with various modifications as are suited to the particular
use contemplated. Alternative embodiments will become
apparent to those skilled in the art to which the present
invention pertains without departing from its spirit and
scope. Accordingly, the scope of the present invention
is defined by the appended claims rather than the fore-
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going description and the exemplary embodiments de-
scribed therein.
[0065] A telescopic transmission assembly includes
first and second stage rods, and first and second stage
casings. The second stage rod is of a hollow structure
having inner and outer surfaces and a through hole, the
outer surface being provided with external threads, and
the inner surface being devoid of threads. The first stage
rod is disposed in the through hole to drive the second
stage rod to rotate synchronously. The first and second
stage rods are telescopically expandable or contractible
relative to each other along an axial direction. The second
stage casing sleeves over the first stage casing. The first
and second stage casings have respectively first and
second transmission nuts. The second and first stage
rods are in a screw-thread fit with the first and second
transmission nuts, respectively. The second stage rod is
positioned with the first transmission nut in the axial di-
rection in a rotatable manner.

Claims

1. A telescopic transmission assembly, comprising:

a first stage rod, a second stage rod, a first stage
casing, and a second stage casing,
wherein the second stage rod is formed in a hol-
low structure having an inner surface and an op-
posite, outer surface and a through hole defined
by the inner surface, the outer surface being pro-
vided with external threads, and the inner sur-
face being devoid of threads;
wherein the first stage rod is disposed in the
through hole of the second stage rod and adapt-
ed to drive the second stage rod to rotate syn-
chronously, such that the first stage rod and the
second stage rod are telescopically expandable
or contractible relative to each other along an
axial direction;
wherein the first stage casing is provided with a
first transmission nut, the external threads of the
second stage rod being in a screw-thread fit with
the first transmission nut; and
wherein the second stage casing sleeves over
the first stage casing, the second stage casing
being provided with a second transmission nut,
the first stage rod being in a screw-thread fit with
the second transmission nut, and the second
stage rod being positioned with the first trans-
mission nut in the axial direction in a rotatable
manner.

2. The telescopic transmission assembly according to
claim 1, wherein the first stage rod has a driving end,
the driving end is a non-cylindrical structure, the
through hole of the second stage rod is a non-circular
through hole, and the non-cylindrical structure

matches with the non-circular through hole so as to
enable the first stage rod to transfer a driving force
to the second stage rod.

3. The telescopic transmission assembly according to
claim 1, wherein the upper end of the second stage
rod is fixedly provided with a first bearing in a sheath-
ing manner, and the first bearing is fixedly installed
on the first transmission nut.

4. The telescopic transmission assembly according to
claim 1, wherein both the first stage casing and the
second stage casing are non-circular tubes machin-
ing with each other, the first transmission nut is
clamped at the upper end of the first stage casing,
and the second transmission nut is clamped at the
upper end of the second stage casing.

5. A lifting column, comprising:

the telescopic transmission assembly according
to any one of claims 1-4.

6. The lifting column according to claim 5, further com-
prising:

an inner tube, a middle tube, an outer tube, a
housing fixedly connected onto an upper end of
the inner tube, and a driving device arranged in
the housing,
wherein the telescopic transmission assembly
is sheathed by the inner tube that is, in turn,
sheathed by the middle tube that is, in turn,
sheathed the outer tube; and
wherein the driving device is adapted to drive
the telescopic transmission assembly, wherein
the driving device is mechanically coupled with
the first stage rod of the transmission assembly,
a lower end of the outer tube is provided with a
bottom plate, a lower end of the first stage casing
of the telescopic transmission assembly abuts
the bottom plate, and the second stage casing
of the telescopic transmission assembly drives
the middle tube to go up or down along the axial
direction.

7. The lifting column according to claim 6, wherein the
lower end of the second stage casing of the tele-
scopic transmission assembly is connected with a
fixed block, the fixed block has a protruding edge
extending along the radial direction, and the protrud-
ing edge is disposed underneath a tube wall of the
middle tube.

8. The lifting column according to claim 6, wherein the
driving device comprises a motor having an output
shaft, a worm connected onto the output shaft of the
motor, a case fixed at an outer shell of the motor,
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and a worm gear arranged in the case, wherein the
worm extends into the case to mesh with the worm
gear, the worm gear is provided with an upper spe-
cially-shaped hole, the first stage rod of the telescop-
ic transmission assembly has an input end, the input
end is configured as a specially-shaped rod body,
and the specially-shaped rod body successively
penetrates through the housing and the case to be
matched with the specially-shaped hole.

9. The lifting column according to claim 8, wherein a
second bearing and a third bearing are installed in
the case, the upper end surface and the lower end
surface of the worm gear are respectively provided
with a protruding bearing position, the second bear-
ing is installed on one bearing position, the third bear-
ing is installed on the other bearing position, and the
specially-shaped hole is configured to penetrate
through the two bearing positions.

10. The lifting column according to claim 8 or 9, wherein
a fixed plate and a rubber mat are arranged in the
housing, the fixed plate is disposed below the case,
the rubber mat is disposed below the fixed plate or
the rubber mats are disposed both between the fixed
plate and the case and below each fixed plate, and
the case, the fixed plate and the rubber mats are
locked at the housing through bolts.

11. The lifting column according to claim 10, wherein the
first stage rod is provided with a fourth bearing in a
sheathing manner, the fourth bearing is disposed be-
low the driving end, and the upper end of the fixed
plate is provided with a groove for accommodating
the fourth bearing.

12. The lifting column according to claim 10, wherein the
first stage rod is provided with a mounting seat in a
sheathing manner, the mounting seat is disposed
below the fixed plate, the mounting seat is provided
with a torsion spring in a sheathing manner, the tor-
sion spring has a pin, and the pin is clamped with
the fixed plate.

13. The lifting column according to any one of claims
5-9, wherein the lower end of the first stage casing
is provided with an end cover, the end cover is
clamped at the lower end of the first stage casing,
and the end cover is fixedly connected with the bot-
tom plate through a bolt.
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