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adjustable device and configured to counteract a force exerted on the work surface,
the counterbalance mechanism including: a gas spring having a cylinder and a move-
able piston; a wheel moveably connected to the gas spring; and first tension member
engaged to the wheel, the first tension member connected to the at least one leg as-
sembly; a second tension member engaged to the wheel, the second tension member
connected to the at least one leg assembly; and a guide member mounted inside of
one of the first member and the second member, the guide member being slidably en-
gaged with the cylinder.
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GAS SPRING LIFT

CLAIM OF PRIORITY

h

This patent application claims the benefit of U.S. Provisional Patent
Application Serial Number 62/195,140, titled “GAS SPRING LIFT,” by Mustafa
Ergun et al., and filed on July 21, 2013 (Attormney Docket No. 5983 .377PRV),

which is hereby incorporated by reference herein in its entirety.

10 TECHNICAL FIELD

The disclosure generally relates to svstems and methods for height

adjustable desks/workstations.

15 BACKGROUND

Height adjustable work surfaces and workstations can be used in sit-{o-
stand applications.

OVERVIEW

Height adjustable devices can be used in many applications, such as

desks, tables, work stands, and display stands. The present inventors recognized
a need for a height adjustiable device that can include a telescoping or adjustable
bearn that can include a first mernber, a second mernber and a gas spring. In the

25  present application the “adjustable beam” can aiso be known as a “leg
assembly”. The height adjustable device can include a work surface, such as a
table top or desk top. The adjustable beam can be attached {0 a base at one end
and to the bottom of a work surface at the other end. The gas spring can be part
of a counterbalance mechanism that can support weight located on the work

30 surface and allow the work surface 1o be raised or lowered easily. The counter
balance mechanism can include one or more tension members configured such
that movement of the gas spring can cause the second member to move relative
to the first member. The height adjustable device can include a gas spring release
pin that can be acluated 1o allow a height adjustment of the height adjustable

35 device. A portion of the gas spring, such as the cvlinder, can be allowed to move
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relative to the first or second members. The cylinder can shidably engage guide
members that can be attached 1o one or both of the first or second members. The
guide mernbers can stabilize and guide movement of the cyvlinder. In another

example, the cvlinder can be fixed relative to the first or second members and

(W4

the piston of the gas spring can be allowed to move relative to the first and

second members.

Other height adjustable techniques are disciosed in U.8. Provisional

Patent Application No. 62/035,700 to Mustafa Ergun et al.| titled “Height

Adjustable Desk System and Method” and filed August 11, 2014, and in U.S.

10 Patent Application No. 14/461,932 to Mustafa Ergun et al | titled “Height
Adjustable Desk System and Method™ and filed August 18, 2014, the entire
disclosures of each being incorporated herein by reference.

To further illusirate the GAS SPRING LIFT disclosed herein, a non-
limiting list of examples s provided here:

15 In Example 1, a height adjustable device can comprise a work surface;
and at least one leg assembly connected to the work surface, the at least one leg
assembly including: a first member; and a second member moveable relative to
the first member along a longitudinal axis; a counterbalance mechanism
connected 1o the height adjustable device and configured to counteract a force

20 exerted on the work surface, the counterbalance mechanism including: a gas
spring having a cylinder and a moveable piston; a wheel moveably connected to
the gas spring; and a first tension member engaged to the wheel, the first tension
member connected o the at least one leg assembly . a second lension member
engaged 1o the wheel, the second tension member connected to the at least one

25 leg assembly; and a guide member mounted inside of one of the first member
and the second member, the guide member being slidably engaged with the
cylinder.

in Exarople 2, the height adjustable device of Example 1 can optionally
be configured such that the cylinder is configured to move within the at least one

30 leg assembly when the moveable piston moves.

in Example 3, the height adjustable device of any one or any combination
of Examaples 1-2 can optionally be configured such that the second member

slides within the first member in a telescoping configuraiion.

b2
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In Example 4, the height adjustable device of any one or any combination
of Examples 1-3 can optionally be configured to further comprise a release
mechanism configured to release the gas spring.

in Example 5, the height adjustable device of Example 4 can optionally

(W4

be configured such that the release mechanism includes a release bar having a
middle section configured to coincide with a rotation axis.

in Example 6, the height adjustable device of any one or any combination
of Examples 1-5 can optionally be configured such that a distal end of the
moveable piston is coupled to the work surface.

10 in Example 7. the height adjustable device of any one or any combination
of Examples 1-6 can optionally be configured to turther comprise a third
member moveable relative to the first member and the second member along the
longitudinal axis.

in Example 8, the height adjustable device of any one or any combination

15  of Examples 1-7 can optionally be configured such that the guide member 1s

mounted inside of the second mermber.

in Example 9, the height adjustable device of any one or any combination
of Exaraples 1-8 can optionally be configured to further comprise a wheeled
base having a tapered cavity configured to receive the first member.

20 In Exarople 10, a height adjustable device can comprise: a work surface;
and at least one leg assembly connected to the work surface, the at least one leg
assembly including: a first member; and a second member moveable relative to
the first member along a longitudinal axis; a counterbalance mechanism
connected to the height adjustable device and configured to counteract a force

25  exerted on the work surface, the counterbalance mechanism including: a gas
spring having a cylinder and a moveable piston; a first wheel moveably
connected o the gas spring;

a second wheel moveably connected 1o the gas spring; and a first tension
member engaged to the first wheel, the first tension member connected to the at

30 least one leg assembly;

a second tension member engaged (o the second wheel, the second tension

member connected to the at least one leg assembly; and a guide member

mountad inside of one of the first member and the second member, the guide
member being shidably engaged with the cylinder.

3
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In Example 11, the height adjustable device of Example 10 can
optionally be configured such that the first wheel and the second wheel rotate
about a first axis.

in Example 12, the height adjustable device of any one or any

(W4

combination of Examples 10-11 can optionally be configured such that the first

and second tension members are configured such that the first and second wheels

rotate in the same direction when the second member moves.
in Example 13, the height adjustable device of any one or any
combination of Examples 10-11 can optionally be configured such that the first

10 and second tension members are configured such that the first and second wheels
rotate in opposite directions when the second member moves.

In Example 14, the height adjustable device of anv one or any
combination of Examples 10~13 can optionally be configured to further comprise
a release mechanism configured to release the gas spring,

15 In Example 15, the height adjustable device of Example 14 can
optionally be configured such that the release mechanism includes a release bar
having a middle section configured to coincide with a rotation axis.

In Example 16, the height adjustable device of any one or any
combination of Examples 10-15 can optionally be configured such that a distal

20 end of the moveable piston is coupled {0 the work surface.

in Exarople 17, the height adjustable device of anv one or any
combination of Fxamples 10-16 can optionally be configured to further comprise
a third member moveable relative to the first mermber and the second member
along the longitudinal axis.

25 in Example 18, the height adjustable device of any one or any
combination of Examples 10-17 can optionally be configured such that the guide
member is mounted inside of the second member.

in Exarople 19, the height adjustable device of anv one or any
combination of Examples 10-18 can optionally be configured such that the

30 second member shides within the first member in a telescoping configuration.

in Example 20, a height adjustable device can comprise: a work surface;
and at least one leg assembly connected to the work surface, the at least one leg
assembly meluding: a first member; and a second member moveable relative to

the first member along a longitudinal axis in a telescoping configuration; a

4
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counterbalance mechanism connected to the height adjustable device and
configured to counteract a force exerted on the work surface, the counterbalance
mechanism including: a gas spring having a cylinder and a moveable piston, the

moveable piston coupled to the work surface; a first wheel moveably connected

(W4

to the gas spring; a second wheel moveably connected to the gas spring, wherein
the first and second wheels rotate about a commaon axis; a first tension member
engaged to the first wheel, the first tension member connected to the at least one
leg assembly; a second tension member engaged to the second wheel, the second
tension member comnected to the at least one leg assembly, wherein the first and
10 second tension members are configured such that the first and second wheels
rotate in opposite directions when the second member moves; and a guide
merber mounted inside of one of the {irst member and the second member, the
guide member being shidably engaged with the cylinder, wherein the cylinder is
configured to move within the at least one leg assembly when the moveable
15  piston moves.

In Example 21, a height adjustable device of any one or any combination
of Exaroples 1-20 can optionally be configured such that all elements,
operations, or other options recited are available to use or select from.

These and other examples and features of the present height adjustable

20 device will be set forth in part in the {ollowing Detailed Description. This
Overview 13 intended to provide non-limiting examples of the present subject
matter—it is not intended to provide an exclusive or exhaustive explanation.
The Detailed Description below 1s incladed to provide further information about

the present height adjustable device and lift mechanisms.

BRIEF BESCRIPTION OF THE DRAWINGS

The examples set out herein illustrate examples of the invention, and
such examples are not to be construed as limiting the scope of the mvention in
30 any manner.
FIG. 1 illustrates a front partially cutaway view (illustrating internal
structures) of a height adjustable device, in accordance with at least one example

of the present disclosure.

W
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FIG. 2 illustrates a side partially cutaway view of the height adjustable
device of FIG. 1, in accordance with at least one example of the present
disclosure.

FIG. 3 illustrates a front partially cutaway view of a height adjustable

(W4

device, in accordance with at least one example of the present disclosure.

FIG. 4 illustrates a front partially cutaway view of a height adjustable
levice, in accordance with at least one example of the present disclosure.

FIG. 5 illustrates a side partially cutaway view of the height adjustable
device of FIG. 4, in accordance with at least one example of the present
10 disclosure.

FIG. 6 illustrates a front partially cutaway view of a height adjustable
device, in accordance with at least one example of the present disclosure,

FIG. 7A lustrates a side partially cutaway view of the height adjustable
device of FIG. 6, in accordance with at least one example of the present

15 disclosure.

FIG. 7B illustrates a side partially cutaway view of a height adjustable
device with the puileys coupled to the piston, in accordance with at least one
example of the present disclosure.

FIG. 8 iffusirates a perspective view of a height adjustable device, in

20 accordance with at least one example of the present disclosure.

FIG. 9 1lustrates a front cross section view of the height adjustable
ievice of FIG. 8, in accordance with at least one example of the present
disclosure.

FIG. 10 ilustrates a front partially cutaway view of a telescoping beam,

25  in accordance with at least one example of the present disclosure,

FIG. 11 A illustrates a top perspective view of a work surface assembly,
in accordance with at least one example of the present disclosure.

FIG. 11B illustrates a bottom perspective view of a work surface
assembly, in accordance with at least one example of the present disclosure.

30 FIG. 12A illustrates a cross section view of a work surface assembly and
attachment to the second member, in accordance with at least one example of the
present disclosure.

Fi(z. 128 illustrates a cross section view of a work surface assembly, in
accordance with at least one example of the present disclosure.

6
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FIG. 13 iHustrates a top perspective view of a work surface assembly, in
accordance with at least one example of the present disclosure,

FIG. 14 illustrates a perspective view of a base, 1o accordance with at
least one example of the present disclosure.

FIG. 15A illustrates a cross section view of a base and first member
attachiment, in accordance with at least one example of the present disclosure.

FIG. 15B illustrates a cross section view of a base, in accordance with at
least one example of the present disclosure.

FIG. 16 illustrates a front partially cutaway view of lift moechanism, in
accordance with at least one example of the present disclosure.

The drawings illustrate generally. by way of example, but not by way of
timitation, various examples discussed in the present document.

The scope of the invention should be deternuned with reference to the
appended claims, along with the full scope of equivalents to which such claims

are entitled.

DETAILED DESCRIPTION

FiG. 1 illusirates a front partially cutaway view of a height adjustable
device 10 (Hustrating internal structures), in accordance with at least one
exarnple of the present disclosure. The height adjustable device 10 can include
an adijustable beam 12, a first member 14, a second member 16, abase 18, a
work surface 20 and a counterbalance mechanism 22, The adjustable beam 12
can be attached to the base I8 at one end and to the work surface 20 at the other
end. The second member 16 can be slidably engaged with the first member 14
and the second member 16 can move relative to the first member 14 along a
tongitudinal axis 13. The second member 16 can be shightly mn larger cross-
section so that the first member 14 can be at least partially located mside the
second member 16. Although the sliding or telescoping members such as the
first member 14 and the second merber 16 may be tlustrated as rectangular or
circular in cross section, anv cross-sectional shape allowing one member to slide
within or on the ouiside of another member is contemplated by the mventors of
the present disclosure. Although the work surface 20 is iliustrated as being
adjustable with one adjustable beam 12, the present imveniors have contemplated

7
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any size work surface that can be raised and lowered by any number of
adjustable beams or {elescoping legs.
The counterbalance mechamism 22 can include a gas spring 24, a first

pulley 26A, and a first tension member 28A. The gas spring 24 can include a

(W4

cylinder 30 and a piston 32. The cylinder 30 can be shidably engaged with the
piston 32 and can include a gas charge as is well known in the art. The piston 32
can be fixedly attached to the work surface 20. The cvlinder 30 can be at least
partially mside the first member 14. A pulley attachment bracket 34 can be
fixedly attached to the lower end of the cylinder 30. The first pulley 26A can be
[0 rotatingly coupled to the cylinder 30 with the pullev attachment bracket 34. A
distal end 15 of the piston 32 can be the end furthest from the cylinder 30 when
the piston 32 1s extended.
A first guide member 36A can be fixedly attached proximate to an outer
upper end of the first member 14, and can be slidably engaged with an nside
15 surface of the second member 16, A second guide member 36B can be fixedly
atlached 10 an inside surface of the first member 14, and can be shidably engaged
with the outside surface of the cylinder 30, In some examples, a third guide
member 36C can be fixedly attached to the second member 16 proximate the
fower edge and can be slidably engaged with the ouiside surface of the first
20 member 14, The guides can be made of one-piece molded plastic. However, in
some configurations, multiple pieces of molded plastic guides, or tapes made up
of low friction materials such as Teflon can be used as gliding surfaces between
adjacent ielescoping members. Molded plastics can include bumps (o provide
smaller contact surfaces between the telescoping members to lower the friction.
25  (rease can be used over the gliding surfaces to reduce friction. In other
configurations, guide can be replaced by vertical slides to guide the telescoping
members relative to each other. In an example, cross-sectional configurations of
a guide can include a rectangular shape. In another example, cross-sectional
contfigurations of guides can match any curved, oval, polvgonal, or irregular
30 shape of a tube/member.
A first end 37A of the first tension member 28 A can be attached to the
first member 14. The first tension member 28A can be routed around the first

pulley 26A, and the second end 37B of the firsi tension member 28A can be
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attached to the second member 16 (or in the alternative coupled to the work
surface 20},
FIG. 2 Hlustrates a side partially cutaway view of the height adjustable

device 10 of FIG. 1, in accordance with at least one example of the present

(W4

disclosure. The first tension member 28A can be located in a first groove 39A in
the first pulley 26A. The first groove 39A can be a charmel or indentation that
eeps the tension member aligned and in place on the pulley wheel. Caster
wheels 38 can be attached to the base 18 and allow the height adjustabie device
10 to be moved easily. The first gutde member 36A, second guide member 368,
10 and third guide member 36C are shown.
FIG. 3 illustrates a front partially cutaway view of a height adjustable
device 10, in accordance with at least one example of the present disclosure. In
sorne examples, the gas spring 24 can be attached to the work surface 20 using a
gas spring attachment bracket 40 in a configuration such that there is enough
15 distance between bottom surface 42 of the work surface 20 , and the top end 44
of the gas spring 24 to allow actuation of a gas spring release pin 46.
A release lever 47 can be attached to the bottom surface 42 of the work
surface 20, and can be connected to the gas spring release pin 46 using a cable
48 such as a brake cable. In other examples, a release mechanism 70 can be
20 configured using brackets and rods to connect the release lever 47 (o the gas
spring release pin 46, When a user squeezes the release lever 47, the gas spring
release pin 46 is pressed or actuated, and the gas spring 24 can be released so
that the work surface height can be adjusted.
FIG. 4 llustrates a front partially cutaway view of a height adjustable
25  davice 10, in accordance with at least one example of the present disclosure. In
some examples, the second member 16 can have a smaller cross-section, and can
be at least partially located mside the first member 14, In this configuration, the
tocation of guide members 36A, 368 can be slightly modified fo provide support
between the sliding first and second members 14, 16 and also between the
30 cvhinder 30 and the second member 16,
in some examples, two tension roembers can be used together with two
pulleys. A first pulley 26A and a second pulley 268 (see FiG. 5) can be located
on the same axle, and they can be rotatingly coupled with the pulley attachment
bracket 34, The first pulley 26A and the second pulley 26B can be on the same
9
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or common axis of rotation. In another example, the present inventors have
contemplated more than two or more pulleys on different axes of rotation.

One end of a first tension member 28A can be attached to the first
member 14 at a first crimp 56 A, and can be routed around the first pulley 26A.
in another example, the first tension member 28A can be attached to the base 18
at the first crimp 56 A, The other end of the first tension member 28A can be
attached to the second member 16 at a second crimp 56B. One end of a second
tension member 28B can be attached to the first member 14 at a third crimp 56C
and can be routed around the second pulley 26B (see FIG. 5). The other end of
the second tension member 288 can be attached to either the second member 16
or the work surface 20 at a fourth crimp 56D

In an example, the pulley attachment bracket 34 and first and second
pulley wheels 26A, 26B can be at least partially located within the second
member 16. The second tension member 288 can extend from within the second
member 16 by means such as an opening or a slot in the second member to
couple to the third crirap 56C on the fivst member 14, In an alternate exarnple, a
rod can extend from the base 18 or the first member 14 into the second member
16 and be located at a height to provide a location for a third crimp 56,

in this example, the configuration of routing the first and second tension
members 28A, 28B over the first and second pulleys 26A, 26B, respectively,
can cause the pullevs 26A, 268 to rotate in opposite directions as the work
surface 20 1s raised or lowered. In this example the first pulley 26A and second
pulley 26B can be two separate components.

FIG. 5 illustrates a side partially cutaway view of the height adjustable
device 10 of FIG. 4, in accordance with at least one example of the present
disclosure. In this example, the first pulley 26A and second pulley 26B are two
separate components which can be mounted on the same axle 31 The pulleys
26A and 26B can rotate 1o opposite directions. The second tension member 28B
can be located in a second groove 398 that can be located in the second pulley
268,

FIG. 6 llustrates a front partially cutaway view of a height adjustable
device 10, in accordance with at least one example of the present disclosure. In
this configuration, the first tension member 28A can be routed over the first
pulley 26A in an oppostte direction as compared to the configuration shown in

10
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Figure 4. In other words the first tension member 28A can be coupled to the
second member at an alternate first crimp 57 A (e g. near right side of the second
member 16), routed over the first pulley 26A and coupled to the base 18 or first

member 14 at an alternate second crimp 57B {(e.g. near left side of first member

(W4

14). The routing of the second tension member 288 can be the same as in FIG.
4. Inthis example, the first pulley 26A and the second pulley 268 (see FIG. 7)
can rotate in the same direction while the work surface 20 is raised or lowered.
In an example, the first pullev 26A and the second pulley 26B can be rotationally
fixed and can also be formed as one integral part.

10 FIG. 7A llustrates a side partially cutaway view of the height adjustable
device 10 of FIG. 6, in accordance with at least one example of the present
disclosure. In an example, the first pulley 26A can be fixedly attached to the
second pulley 26B. In some exarples, the tirst pulley 26 A and the second pulley
26B can be formed as one integral part. The first groove 39A can stabilize the

15 first tension member 28A and the second groove 39B can stabilize the second
tension member 28B. In an example, there can be a single pulley that mcludes
hoth the first groove 39A and the second groove 39B.

FiG. 7B illustrates a side partially cutaway view of a height adjustable
device with the puilevs coupled to the piston, in accordance with af least one

20 example of the present disclosure. In an example, a height adjustable device 11
can include many of the same atiributes as the previously described examples,
but can have the direction of the gas spring 24 reversed with the cviinder 30
coupled to the work surface 20 and the pullev attachment bracket 34 coupled to
the piston 32. The first tension mermber 28 A can be routed with the first crimap

25  56A coupled 1o the base 18 {or the first member 14}, routed over the first pulley
26A and then coupled to the second member 16 and the second crimp S6B. The
second tension member 28B can be coupled near the top of the first member at
the third crimp 56C, routed around the second pulley 26B (not shown) and
coupled to the bottom of the work surface 20 ( or near the top of the second

30 member 16) at the fourth crimp 56D, With such a routing, the first and second

pulley wheels 26A, 26B can rotate in the same direction when the second

member 16 moves relative to the first member 14. In such a configuration the
first pulley wheel 26A and the second pulley wheel 26B can be combined into
one integral pullev wheel In alternate examples, the tension members can be

i
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routed on the height adjustable device 11 as desertbed previously in FIGS. 1-7A,
with some examples having pulley wheels that rotate in opposite directions. In
an example, the height adjustable device 11 can include a cable 48 that extends

into the second member 16 to couple with the gas spring release pin 46,

(W4

FiG. 8 illusirates a perspective view of a height adjustable device 10, in
accordance with at least one example of the present disclosure. In this example,
the first member 14 and the second member 16 are illustrated as having a cross
section that can include both curved and straight portions. Additional features
can be added (o the structural members of the height adjustable device 10, such
10 as the hanging bracket 50 that can be used to organize electrical cords or

personal items. The base 18 can include one or more leg members 52 that can be
coupled to caster wheels 38,

FIG. 9 1Hlustrates a front cross section view of the height adjustable

device 10 of FI1G. 8, in accordance with at least one example of the present

15 disclosure. The second member 16 can be slidably engaged with the first guide
member 36A that can be located near a first member upper end 54A. One end of
a first tension mernber 28 A can be attached to the first member 14 at a first
crimp S6A that can be near the base 1%, and can be routed around the first pulley
26A. The other end of the first tension member 28A can be attached to the

20 second member 16 at a second crimp 56B. One end of a second tension member
288 can be attached to the first member 14 at a third crimp 56C and can be
routed around the second pulley 26B {see FIG. 7). The other end of the second
tension member 28B can be attached to the second member 16 at a fourth crivop
56D, The cvlinder 30 can be shidably engaged with the second guide merber

25 36B.

The height adjustable device 10 1s illustrated as extended near the
uppermost travel of the second member 16, The upward travel can be caused by
the extension of the piston 32 from the cvlinder 30. The top end 44 of the gas
spring 24 can be attached to the bottom surface 42 of the work surface 20, while

30 the cvlinder 30 1is {ree to move. The slidable engagement with the second guide
member 36B can stabilize the gas spring 24. The fension members 28A, 288
can be tight against the pulievs 26 A, 268, and therefore when the cvlinder 30
moves relative to the piston 32, the pulleys apply a force o the tension members.
The tension members 284, 28B transfer the force to the second member 16

12
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which can slide refative {o the first member 14. When the piston 32 retracts into
the cyvlinder 30, the movement reverses and the second member 16 can retract
downwardly 1nto the first member 14,

FIG. 10 illustrates a front partially cutaway view of an adjustable beam

(W4

12, in accordance with at least one example of the present disclosure. The

adjustable beam 12 can include a tapered sleeve 58 that can be fixedly attached

to a second member upper end 54B. The tapered sleeve 58 can facilitate

attachment of the adjustable beam 12 {o a work surface attachment bracket 60

{see FIG. 11B). The gas spring release pin 46 can be exposed and shghily raised

10 up from an upper surface of the tapered sleeve 58, When the adjustable beam 12
is inserted in to the work surface attachment bracket 60, the gas spring release
pin 46 can contact a release pad 74 (see FIG. 13) to selectively unlock the gas
spring 24 for height adjustment of the height adjustable device 10 (see FIGS. 3-
10).

15 FIG. 11 A illustrates a top perspective view of a work surface assembly
78, in accordance with at least one example of the present disclosure. In some
examples, additional accessories such as a tablet holder 62, a pencil holder 64,
and a cup holder 66 can be added to the work surface 20.

Fi(z. 118 illustrates a bottom perspective view of a work surface

20 assembly 78, in accordance with at least one example of the present disclosure.
The work surface attachment bracket 60 can include a first tapered cavity 68A
that can be configured to receive and connect the tapered sleeve 58 {see FIG.
10}. The release mechanism 70 can include the release Tever 47, a release bar 72
as well as the release pad 74 (see FIG. 13). Actuation of the release mechanism

25 70 can actuate the gas spring release pin 46 (see FIG. 10) and allow the gas
spring 24 {see FI(3. 9} to be adjusted in length.

FIGS. 12A-12B illustrate a cross section view of a work surface
assembly 78 and attachment to the second member 16, in accordance with at
least one example of the present disclosure. The work surface attachment bracket

30 60 can nclude a fivst tapered cavity 68A having tapered walls 76 near the center

of the work surface attachment bracket 60. The tapered sleeve 58 located on

second member upper end 548 can be inserted into the first tapered cavity 68A
to secure the work surface assembly 78 onto the adjustable beam 12. The piston

32 can be abutted against a surface of the tapered sleeve 58 so that any force

i3
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transmitted by the piston 32 can be transferred to the tapered sleeve 58 and then
1o the work surface assembly 78. The gas spring release pin 46 can extend
through the tapered sleeve 58 and can remain unaffected by any force
transmitted between the piston 32 and the work surface assembly 78. A space 79
can be defined between the tip of the gas spring release pin 46 and the release
pad 74.

FIG. 13 illustrates a top perspective view of a work surface assembly 78,
in accordance with at feast one example of the present disclosure. In an example,
the release mechanism 70 can be mounted undemeath the work surface 20. The
retease mechanism 70 can include the release lever 47, the release bar 72, and
the release pad 74. The release lever 47 can be fixedly attached to a first end of
the release bar 72. The release pad 74 can be fixedly attached to the second end
of the release bar 72. The release bar 72 can be formed of any strong structural
material and can be a bent steel bar. The release bar 72 can be rotatingly coupled
with the work surface attachment bracket 60. The work surface attachment
bracket 60 can include a channel 63 that can recetve the release bar 72. A maddle
section 80 of the release bar 72 can form a rotation axis 82 for the release bar 72.
When the adjustable beam 12 is attached to the work surface attachment bracket
60, the gas spring release pin 46 can be located night under the release pad 74
{see FIG. 93. When 3 user squeeres or actuates the release lever 47, the release
bar 72 can rotate and the release pad 74 can press on to the gas spring release pin
46 to unlock the gas spring 24 (see FI1G. 9. In an example, the release lever 47,
the release bar 72, and the release pad 74 can be formed of one or more pieces.

FIG. 14 illustrates a perspective view of a base 18, in accordance with at
least one example of the present disclosure. The base 18 can include a second
tapered cavity 68B that can facilitate the mounting of the first member 14 (see
FIG. 15A).

FIGS. 15A-B illustrate a cross section view of the base 18 and the first
member 14 attachment, in accordance with at least one example of the present
disclosure. The second tapered cavity 688 can be formed as an integral part of
the base 18. A first member lower end 84A can be inserted in to the second
tapered cavity 68B to secure the adjustable beam 12 1o the base 18. A locating
pin 69 can be provided in the base 18 to aid in assembling the first member 14 to
the base 18.

14
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FIG. 16 illustrates a front partially cutaway view of the height adjustable
device 10, i accordance with at least one exarople of the present disclosure. In
an example, the cvlinder 30 can be located at a full extension position. The
second crimp 56B can be fixed near the second member lower end 848, To
visualize how the height adjustable device 10 moves, as the gas spring 24
retracts and the piston 37 {see FIG. 9) moves back into the cylinder 30, the total
length of the gas spring 24 becomes less. Even though the tension on the first
and second tension members 28A, 28B may not change, the position of the first
and second pulleys 26A, 26B on the tension members 28A, 28B can change as
the gas spring 24 retracts. fn the 1llustrated example, as the gas spring retracts,
the pulieys 26 A 26B can rotate in a counter clockwise 86 fashion and the
pullevs 26A, 268 move from a position relative to the tension members 284,
288 illustrated that is close to the second crirap 56B and third critop 56C to a
position that is closer to the first crimp 56A (see FIG. 9) and fourth crimp 56D
The movement can cause the second member to be retracted into the first
member 14 and the height of the work surface 20 to be lowered. Raising the
work surface 20 can reverse the operation and the pulleys 26A, 268 can move in
a clock wise direction. As previously described the tension members 28A, 288
can be arranged so that the first and second pulleys 26A, 26B are not rotationally
fixed and can twn tn opposite directions.

The present inventors have fully contemplated a height adjustable device
in accordance with the present disclosure having a third member or a fourth
member that ielescope using the same or alternate principals as described herein

The ahove detatled description includes references 1o the accompanying
drawings, which form a part of the detailed description. The drawings show, by
way of illustration, specific embodiments in which the mmvention can be
practiced. These embodiments are also referred 1o herein as “examples.” Such
examples can include slements in addition to those shown or described.
Howaever, the present inventors also contemplate examples in which only those
elements shown or described are provided. Moreover, the present inveniors also
conternplate examples using anv combination or permutation of those elements
shown or described (or one or more aspects thereof), either with respact to a
particular example {or one or more aspects thereof), or with respect to other
examples {or one or more aspects thereof) shown or described herein,

15
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All publications, patents, and patent documents referred to in this
document are incorporated by reference herein in their entivety, as though
mdividually incorporated by reference. In the event of inconsistent usages

between this document and those documents so incorporated by reference, the

(W4

usage in the incorporated reference(s} should be considered supplementary to
thai of this document; for irreconcilable inconsistencies, the usage in this
document conirols.
in this document, the terms “a” or “an” are used, as is common in patent
documents, to include one or more than one, independent of any other instances
10 orusages of “at least one™ or “one or more.” In this document, the term “or™ 15
used to refer 1o a nonexclusive or, such that “A or B” includes “A but not B,” “B
but not A,” and “A and B,” anless otherwise indicated. Tn the appended claims,
the terms “including” and “im which” are used as the plain-English equivalents
of the respective terms “comprising” and “wherein.” Also, in the following
15 claims, the terms “including” and “comprising” are open-ended, that is, a
system, devige, article, or process that includes elements in addition (o those
listed after such aterm in a claim are still deemed to fall within the scope of that

93 4C

claim. Moreover, in the following claims, the terms “first,” “second,” and
“third,” etc. are used merely as labels, and are not intended to impose numerical

20 requirements on their objects.

The above description is intended to be illustrative, and not restrictive,

For example, the above-described examples {or one or more aspects thereof)
may be used in combination with each other. Gther embodimenis can be used,
such as by one of ordinary skill in the art upon reviewing the above description.

25  The Absiract is provided to comply with 37 C.F R §1.72(b). to allow the reader
to quickly ascertain the nature of the technical disclosure. It is submitted with
the understanding that it will not be used 1o interpret or it the scope or
meaning of the clairus. Also, in the above Detailed Description, varnous features
may be grouped together to streamline the disclosure. This should not be

30 interpreted as intending that an unclaimed disclosed feature 15 essential to any
clairn. Rather, inventive subject matter may lie in less than all features of a
particular disclosed embodiment. Thus, the following claims are hereby
incorporated into the Detailed Drescription, with each claim standing on its own
as a separate embodiment, and it 1s contemplated that such embodiments can be

16
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combined with each other in various combinations or permutations. The scope
of the mvention should be determined with reference (o the appended claims,

along with the full scope of eqguivalents to which such claims are entitled.

17
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WHAT IS CLAIMED IS

1. A height adjustable device comprising:

a work surface; and

S at least one leg assembly connected to the work surface, the at least one
teg assembly including:
a first member; and
a second member moveable relative to the first member along a
tongitudinal axis;

10 a counierbalance mechanism connected to the height adjustable device
and configured to counteract a force exerted on the work surface, the
counterbalance mechanism inclhuding:

a gas spring having a cvlinder and a moveable piston;
a wheel moveably connected fo the gas spring; and
15 a tirst tension member engaged to the wheel, the first fension member

conmnected to the at least one leg assembly;

a second tension member engaged to the wheel, the second tension
member connected to the at least one leg assembly; and

a guide member mounted inside of one of the first member and the

20 second member, the guide member being slidably engaged with the cylinder.

2. The height adjustable device of claim 1. wherein the cyhinder is
configured to move within the at least one leg assembly when the moveable
piston moves,

25
3. The height adjustable device of claim 1, wherein the second member

slides within the first member in a telescoping configuration.

4. The height adjustable device of any one of claims 1-3, further comprising
30 arelease mechanism configured to release the gas spring.
5. The height adjustable device of claim 4, wherein the release mechanism
includes a release bar having a middle section configured to coincide with a

rotation axis.
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6. The height adjustable device of claim 1, wherein a distal end of the

moveable piston 1s coupled to the work surface.

7. The height adjustable device of claim 1, further comprising a third
member moveable relative to the first member and the second member along the

longitudinal axis.

8. The height adjustable device of claim 1, wherein the guide member 1s

mounted nside of the second member.

9. The height adjustable device of claim 1, further comprising a wheeled

base having a tapered cavity configured to receive the first member.

10. A height adjustable device comprising:
a work surface; and
al least one leg assembly commected to the work surface, the at least one
leg assembly including:
a first member; and
a second member moveable relative {0 the first member along a
tongitudinal axis;

a counterbalance mechanism connected to the height adjustable
device and configured to counteract a force exerted on the work surface, the
countterbalance mechanism including:

a gas spring having a cylinder and a moveable piston;

a first wheel moveably connected to the gas spring;

a second wheel moveably connected {o the gas spring; and

a first tension member engaged to the first wheel, the first
tension member connected to the at least one leg assembly;

a second tension member engaged 1o the second whesl, the
second tension member connected o the at least one leg assembly; and

a guide member mounted mside of one of the first member and the second

member, the guide member being shdably engaged with the cyvhinder.

19
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11, The height adjustable device of claim 10, wherein the first wheel and the

second wheel rotate about a first axas.

12, The height adjustable device of claim 10, wherein the first and second

(W4

tension members are configured such that the first and second wheels rotate in

the same direction when the second member moves.

13, The height adjustable device of claim 10, wherein the first and second
tension members are configured such that the first and second wheels rotate in

10 opposite directions when the second member moves.

14, The height adjustable device of any one of claims 10-13, further

comprising a release mechanmism configured to release the gas spring,

15 15 The height adjustable device of claim 14, wherein the release mechanism
includes a release bar having a middle section configured to coincide with a

rotation axis.

16, The height adjustable device of claim 10, wherein a distal end of the

20 moveable piston is coupled to the work surface.

17, The height adjustable device of claim 10, further comprising a third
member moveable relative 1o the first member and the second member along the
tongitudinal axis.

25
18.  The height adjustable device of claim 10, wherein the guide member is

mounted inside of the second member.

9. The height adjustable device of claim 10, wherein the second member

30 slides within the first member 1n a telescoping configuration.
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20. A height adjustable device comprising:
a work surface; and
at least one leg assembly connected to the work surface, the at least one

leg assembly including:

(W4

a first member; and

a second member moveable relative to the first member along a
longitudinal axis in a telescoping configuration;

a counterbalance mechanism connected to the height adjustable
device and configured to counteract a force exerted on the work surface,
10 the counterbalance mechanism including:

a gas spring having a cylinder and a moveable piston, the
moveable piston coupled to the work surface;
a first wheel moveably connected (o the gas spring;
a second wheel moveably connected to the gas spring,
15 wherein the first and second wheels rotate about a commion axis;
a first tension member engaged to the first wheel, the first
tension member connected to the at least one leg assembly;
a second tension member engaged to the second wheel, the
second tension member connected to the at least one leg assembly, wherein
20 the first and second tension members are configured such that the first and
second wheels rotate in opposite directions when the second member
moves; and
a guide member mounted inside of one of the first member and the
second member, the guide member being slidably engaged with the
25 cylinder, wherein the cvlinder is configured to move within the at least one

leg assembly when the moveable piston moves.
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