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(57) ABSTRACT 

The invention provides a gas spring adapted for automati 
cally re-adjusting to a predetermined position, the gas spring 
incorporating a delay mechanism so that the automatic 
re-adjustment is delayed by a predetermined amount of time. 
In one embodiment, the delay mechanism comprises a delay 
valve that. The invention further provides articles incorpo 
rating such a delay gas spring, such as a height adjustable 
chair. 
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DELAYED GAS SPRING CHAIR 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of priority of 
Provisional Application Ser. No. 60/630,960, ?led Nov. 24, 
2004, Which is incorporated herein by reference in its 
entirety. 

FIELD OF THE INVENTION 

[0002] The present invention relates to gas springs and 
apparatuses, such as chairs, comprising gas springs. More 
particularly, the invention provides a gas spring capable of 
automatically re-adjusting to a predetermined position after 
a predetermined interval. The invention further provides 
height adjustable chairs using such a gas spring. 

BACKGROUND OF THE INVENTION 

[0003] Many existing chairs have vertical height adjust 
ment mechanisms that include vertically extendable gas 
springs. Typically, the gas spring includes an actuator that 
extends above the gas spring into an area under a chair seat, 
and the seat includes a lever that can be manipulated by a 
seated user to unlock the gas spring. Upon release, the gas 
spring biases the seat upWardly. Alternatively, the seated 
user can, after unlocking the release button, press doWn 
Wardly on the chair (such as by applying their bodyWeight) 
to overcome the bias of the gas spring to force the seat 
doWnWardly. Once the desired vertical positioning has been 
achieved, the user can cease actuation of the lever, thus 
locking the gas spring (and the seat) at the desired height. 

[0004] Vertically adjustable chairs are limited as they 
generally remain at the last height to Which the chair Was 
purposefully adjusted. For example, if the chair Was last 
adjusted by a user that Was shorter than average, the chair 
Would remain at a height that is loWer than a height 
comfortable for the average user. Likewise, if the chair Was 
last adjusted by a user that Was taller than average, the chair 
Would remain at a height that is higher than a height 
comfortable for the average user. Such an effect is most 
readily observed in a conference room having a plurality of 
vertically adjustable chairs Where the chairs are noticeably 
positioned at a plurality of heights. Such a plurality of 
heights is generally undesirable for a number of reasons. For 
example, this non-uniformity of heights can be aesthetically 
unappealing to many vieWers. Further, it can be inconve 
nient for a number of different users to be required to 
constantly adjust the height of a chair. A chair designed to be 
at a vertical height to be comfortable for an average user 
(e. g., an individual having a height in a range determined to 
be an average adult height) could eliminate the need for 
many height adjustments; hoWever, such a chair Would fail 
to offer the bene?t of adjustability necessary for users of 
non-average height. 

[0005] The simplest solution to the plurality of heights 
among vertically adjustable chairs is to have the chair return 
to a predetermined height When the user removes his or her 
Weight from the chair. That solution, hoWever, creates its 
oWn disadvantages. If a chair user gets up momentarily (for 
example, to greet someone entering the room, or to retrieve 
an item from the other side of the room), the chair Would 
return to its predetermined height, notWithstanding the 
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user’s intent to return to the chair shortly. Consequently, the 
user Would be required to readjust the chair each time the 
user returns to the chair, even if having only risen momen 
tarily. 
[0006] Such an immediate return to a predetermined 
height can present further undesirable effects as Well. For 
example, if the chairs Were to return to their predetermined 
height as soon as the user gets up, on occasion, if many chair 
users in a single room Were to arise, all of the chairs in a 
room may readjust their heights at the same time. This 
simultaneous readjustment could be a substantial distraction. 
Still further, immediate readjustment of the chair height 
could be a safety problem. For instance, if a user merely 
readjusted his or her Weight, such as only partially arising to 
reach for an object, the chair height could readjust inoppor 
tunely, causing the user to fall. 

[0007] In light of the above, it is desired to have a 
vertically adjustable chair that re-adjusts to its predeter 
mined height sometime after the user leaves the chair. The 
present invention achieves this goal. 

SUMMARY OF THE INVENTION 

[0008] The present invention provides a height adjustable 
chair capable of automatically re-adjusting to a predeter 
mined height after a predetermined interval. Such a chair is 
made possible in the present invention through inclusion of 
a gas spring comprising a delay mechanism. The delay 
mechanism is associated With the gas spring such that When 
a doWnWard force is applied to the gas spring, the delay 
mechanism is set. Once the doWnWard force is removed 
from the gas spring, the delay mechanism is released, or 
actuated, and the gas spring is subsequently re-adjusted to 
the predetermined position after the predetermined interval. 
The delay mechanism is particularly useful in that it can be 
calibrated to provide a delayed re-adjustment across a range 
of time. Accordingly, the delay mechanism can be calibrated 
to delay the re-adjustment for a relatively short time period, 
a relatively long time period, or any length of time in 
betWeen. Furthermore, the delay mechanism can be cali 
brated to provide a delay that is consistent With each use or 
that is random. For example, in one embodiment of the 
invention, the delay mechanism delays the re-adjustment of 
the gas spring to the predetermined position for a time of 
about 5 minutes to about 30 minutes. Of course, it is 
understood that, if desirable, the delay time could be shorter, 
such as about 1 minute, or could be longer, such as up to 
about 2 hours. In one embodiment, the delay time is in the 
range of 5 minutes to about 60 minutes. 

[0009] While the gas spring comprising the delay mecha 
nism is particularly useful in a seating apparatus, such as an 
of?ce chair, the present invention also encompasses addi 
tional uses for the inventive gas spring. For example, the 
delayed gas spring of the invention could be incorporated 
into further pieces of fumiture, as Well as equipment, such 
as of?ce equipment. Non-limiting examples of further uses 
for the delayed return gas spring according to the invention 
include support devices, such as monitor arms and laptop 
holders, seating apparatuses, such as stools, and mobile 
storage or Work units, such as carts. Of course, one of skill 
in the art armed With the present disclosure may envision 
further uses for the delay return gas spring of the invention, 
all of Which are intended to be encompassed by the present 
invention. 
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[0010] In one embodiment, the invention provides a height 
adjustable chair. Preferably, the chair is manually adjustable 
by a user over a de?ned range of heights and is automatically 
re-adjustable to a predetermined position after a predeter 
mined interval. According to this embodiment, there is 
provided a height adjustable chair comprising a gas spring 
that is manually adjustable betWeen a fully extended posi 
tion and a fully retracted position. The chair further com 
prises a delay mechanism associated With the gas spring. 
Preferably, the delay mechanism is adapted for causing the 
gas spring to automatically re-adjust to a predetermined 
position after a predetermined interval. 

[0011] In this embodiment of the invention, the chair can 
include further chair components as Would make the chair 
useful in various settings. For example, in one embodiment, 
the chair further comprises a pedestal attached to a loWer end 
of the gas spring and a seat attached to an upper end of the 
gas spring. The pedestal can further comprise a plurality of 
casters. Moreover, the chair can comprise further compo 
nents, such as a backrest, chair arms, and a headrest. The 
chair can also comprise additional components related to the 
gas spring. For example, the gas spring can include a release 
button that is operably moveable betWeen a locked position, 
Wherein the gas spring is locked and non-extendable, and an 
actuated position, Wherein the gas spring is released and 
extendable (or retractable). The chair can also comprise an 
actuator constructed to selectively move the release button 
from the locked position to the actuated position. 

[0012] The height adjustable chair of the invention pref 
erably comprises a gas spring that momentarily dWells in its 
retracted (or extended) condition long enough for the drive 
mechanism to pass through the neutral Zone and the drive 
gear teeth to re-engage the folloWer gear teeth before the gas 
spring load is transmitted through the dies to the press drive 
mechanism and gears. 

[0013] In one embodiment, there is provided a gas spring 
comprising a casing having a ?rst end and a second end, a 
piston rod axially disposed in the casing and protruding from 
the ?rst end of the casing, a ?rst piston attached to the piston 
rod and being slidably moveable Within the casing betWeen 
the ?rst end of the casing and the second end of the casing, 
and a second piston slidably moveable Within the casing 
betWeen the ?rst piston and the second end of the casing. 
The gas spring may further comprise a ?rst ?uid chamber 
disposed betWeen the ?rst end of the casing and the ?rst 
piston and a second ?uid chamber disposed betWeen the ?rst 
piston and the second piston. The ?rst and second ?uid 
chambers house a ?uid, preferably an incompressible ?uid. 
Still further, the gas spring may comprise a gas chamber 
disposed betWeen the second piston and the second end of 
the casing. An incompressible gas is preferably housed 
Within this gas chamber. 

[0014] In one particularly preferred embodiment, the 
delay mechanism associated With the gas spring comprises 
a delay valve. The delay valve and a check valve are 
disposed Within the piston that is situated betWeen the ?rst 
and second ?uid chambers, the ?rst piston according to this 
embodiment. 

[0015] As force is applied to the piston rod in this embodi 
ment, the ?rst piston retracts toWard the second end of the 
casing causing an increase in the ?uid pressure in the second 
?uid chamber. The increased ?uid pressure causes the check 
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valve to open, and some ?uid is alloWed to pass from the 
second ?uid chamber through the check valve into the ?rst 
?uid chamber. The passage of ?uid through the check valve 
is insu?icient to maintain a constant total ?uid chamber 
volume. Accordingly, the increased ?uid pressure in the 
second ?uid chamber causes the second piston to retract, 
thereby compressing the gas in the gas chamber. When the 
force is removed from the gas spring (particularly from the 
piston rod and the ?rst piston), the compressed gas applies 
a force to the second piston, Which in turn causes a higher 
?uid pressure in the ?rst ?uid chamber. This pressure is 
transferred to the ?rst piston, and ultimately to the ?uid in 
the ?rst ?uid chamber. The delay valve blocks ?uid ?oW 
from the ?rst ?uid chamber back to the second ?uid chamber 
for a predetermined amount of time, thereby causing the ?rst 
piston to dWell in the retracted position. When the delay 
valve opens, ?uid ?oWs to the second ?uid chamber, Which 
in turn alloWs the ?rst piston and the piston rod to move back 
to their extended position, or another predetermined posi 
tion. 

[0016] According to another embodiment of the invention, 
the delay mechanism comprises a timer. Preferably, the 
timer is adapted for being activated by the removal of a 
doWnWard force from the gas spring. Once activated, the 
timer counts a time period that is calculated as the time from 
activation of the timer to the re-adjustment of the gas spring 
to the predetermined position. The time can be predeter 
mined or random; hoWever, if the time is random, the 
random time is preferably Within a predetermined range. The 
timer in this embodiment of the invention can be an elec 
tronic timer or a mechanical timer. When an electronic timer 
is used, the timer can be battery poWered or can be con 
nected to an alternate poWer source. One example of a 
mechanical timer useful according to the invention is a cam. 

[0017] The invention also encompasses an automatically 
re-adjustable gas spring that incorporates further automated 
components. For example, the gas spring could comprise 
computerized elements. 

[0018] Preferentially, the delay mechanism of this 
embodiment further comprises a gas spring release. Accord 
ingly, once the timer has counted the time period speci?ed 
for the delay, the gas spring release is activated and the gas 
spring re-adjusts to its predetermined position. Further, 
optional components may also be included With the timer. 
For example, the delay valve as described above could be 
combined With the timer. 

[0019] As noted above, once the timer is activated by 
removal of the doWnWard force from the gas spring, the time 
count begins. Preferably, the timer is capable of being reset 
by reapplication of the doWnWard force prior to lapse of the 
calculated time period. For example, When the gas spring is 
incorporated into a chair, according to the invention, When 
a user rises from the chair, thereby activating the timer, if the 
user (or another user) sits in the chair prior to lapse of the 
calculated time period, the timer is reset. 

[0020] In yet another embodiment of the invention, the 
delay mechanism associated With the gas spring comprises 
a lever assembly. Preferably, the lever comprises a lever 
moveable betWeen a locked position, Where the gas spring 
maintains its position, and an actuated position, Where the 
gas spring automatically re-adjusts to a predetermined posi 
tion. The lever is adapted to be release from the locked 
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position by removal of a downward force on the gas spring, 
such as a user rising from a chair incorporating the gas 
spring with the lever assembly. Once released from the 
locked position, the lever travels to the actuated position, 
where the lever actuates re-adjustment of the gas spring to 
the predetermined position. The lever in the actuated posi 
tion may interact with another component, such as a gas 
spring release. 

[0021] The delay mechanism in this embodiment of the 
invention further comprises one or more components for 
controlling the time required for the lever to move from the 
locked position to the actuated position. For example, the 
delay mechanism may further comprise a friction inducing 
component, one or more springs, or combinations thereof. 

[0022] In still another embodiment of the invention, the 
delay mechanism comprises an actuator adapted to be 
engaged by removal of a downward force on the gas spring. 
In this embodiment, the delay mechanism further comprises 
a bleed valve adapted to be opened by the engagement of the 
actuator. Preferably, the bleed valve is formed to allow a 
gradual transfer of the ?uid in the gas spring, such as 
between a ?rst ?uid chamber and a second ?uid chamber. In 
one particular embodiment, the rate of the transfer of the 
?uid through the bleed valve determines the time required 
for the gas spring to re-adjust to the predetermined position. 

[0023] As described above, the present invention provides 
an automatically re-adjustable gas spring. In particular, the 
invention comprises a gas spring and a delay mechanism 
associated with the gas spring. The delay mechanism can 
take on the various embodiments described, as well as 
alternative embodiments that could readily be envisioned in 
light of the present disclosure. The invention also provides 
various mechanisms and devices incorporating such a gas 
spring with the associated delay mechanism. For example, in 
one preferred embodiment, there is provided a height adjust 
able chair. Further height adjustable fumiture and equipment 
are also encompassed by the present invention, as described 
herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] Having thus described the present invention in 
general terms, reference will now be made to the accompa 
nying drawings, which are not necessarily drawn to scale, 
and wherein: 

[0025] FIG. 1 provides a side elevational view of a 
conventional height adjustable chair incorporating a gas 
spring; 
[0026] FIG. 2 provides a side elevational view of a height 
adjustable chair according to one embodiment of the inven 
tion comprising a gas spring and a delay valve according to 
the invention; 
[0027] FIG. 3 is a fragmentary sectional view of a gas 
spring comprising a delay valve according to the invention 
wherein the ?rst piston in the gas spring is in a downstroke; 

[0028] FIG. 4 is a fragmentary sectional view of a gas 
spring comprising a delay valve according to the invention 
as shown in FIG. 3, wherein the ?rst piston is in a fully 
retracted position; 

[0029] FIG. 5 is a fragmentary sectional view of a gas 
spring comprising a delay valve according to the invention 
as shown in FIG. 3, wherein the ?rst piston is in a return 
stroke 
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[0030] FIG. 6 provides a side elevational view of a height 
adjustable chair according to one embodiment of the inven 
tion comprising a gas spring and a timer according to the 
invention; 

[0031] FIG. 7 provides a side elevational view of a height 
adjustable chair according to one embodiment of the inven 
tion comprising a gas spring and a release lever according to 
the invention; and 

[0032] FIG. 8 provides a side elevational view of a height 
adjustable chair according to one embodiment of the inven 
tion comprising a gas spring and a bleed valve assembly 
according to the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0033] The present inventions now will be described more 
fully hereinafter with reference to speci?c embodiments of 
the invention. Indeed, the invention may be embodied in 
many different forms and should not be construed as limited 
to the embodiments set forth herein; rather, these embodi 
ments are provided so that this disclosure will satisfy 
applicable legal requirements. As used in the speci?cation, 
and in the appended claims, the singular forms “a”, “an”, 
“the”, include plural referents unless the context clearly 
dictates otherwise. 

[0034] The present invention provides an automatically 
re-adjustable gas spring and furniture and equipment incor 
porating such a gas spring. The automatically re-adjustable 
gas spring of the invention is characterized in that the gas 
spring comprises a delay mechanism capable of responding 
to a stimulus to re-adjust the gas spring to a predetermined 
position after passage of a predetermined amount of time. In 
some embodiments of the invention, the automatically re 
adjustable gas spring is particularly designed and made to 
incorporate the delay mechanism. In other embodiments of 
the invention, the automatically re-adjustable gas spring can 
be prepared through modi?cation of a conventional gas 
spring to incorporate the delay mechanism. 

[0035] The automatically re-adjustable gas spring of the 
invention is particularly useful in that it can be incorporated 
into various types of fumiture and equipment. The automati 
cally re-adjustable gas spring can be incorporated into items 
that commonly allow for manual positional adjustment by a 
user, such as an o?ice chair. The inventive gas spring can 
further be incorporated into other items that would bene?t 
from having the capability of positional adjustment. Accord 
ingly, while the automatically re-adjustable gas spring of the 
invention may be described herein in relation to a particular 
embodiment, such as an o?ice chair, it is understood that the 
invention is not limited thereby. Rather, the automatically 
re-adjustable gas spring of the invention can take on various 
embodiments and can be incorporated into various types of 
furniture and equipment, such as would be apparent to the 
skilled artisan having the bene?t of the present disclosure. 

[0036] In one embodiment, the present invention is 
directed to a height adjustable chair. FIG. 1 shows a 
conventional height adjustable chair having a pedestal 312 
with a substantially vertical elongate tubular casing 313 
having an upper end and a lower end. The chair has a 
plurality of arms 310 radiating out from the lower end of the 
tubular casing 313 and a plurality of castors 311 mounted at 
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the end of the radiating arms 310. Projecting upward from 
the pedestal 312 is a gas spring 315. A seat 317 and a seat 
back 329 are mounted on top of the gas spring 315. As also 
shoWn in FIG. 1, the conventional height adjustable chair 
includes a release button 339, Which is activated by a lever 
mechanism 319. 

[0037] As shoWn in FIG. 2, a height adjustable chair 
according to the present invention can include many of the 
features of a conventional height adjustable chair, such as 
shoWn in FIG. 1. Speci?cally, as shoWn in FIG. 2, the height 
adjustable chair of the present invention comprises, in one 
embodiment, a pedestal 312 With a substantially vertical 
elongate tubular casing 313 having an upper end and a loWer 
end. The chair has a plurality of arms 310 radiating out from 
the loWer end of the tubular casing 313 and a plurality of 
castors 311 mounted at the end of the radiating arms 310. As 
also shoWn in the embodiment of FIG. 2, the height adjust 
able chair further comprises a gas spring 10 projecting 
upWard from the pedestal 312. A seat 317 and a seat back 
329 are mounted on top of the gas spring 10, and the chair 
also includes a release button 339, Which is activated by a 
lever mechanism 319. 

[0038] The inventive height adjustable chair illustrated in 
FIG. 2 particularly differs from a conventional height 
adjustable chair in that the chair according to the invention 
further comprises a delay mechanism. In the speci?c 
embodiment of FIG. 2, the delay mechanism is a delay valve 
25. In FIG. 2, the delay valve 25 is located near the upper 
portion of the gas spring 10; hoWever the invention is not so 
limited. For example, the delay valve 25 can be located near 
the bottom of the gas spring 10, such as Within the tubular 
casing 313. 

[0039] FIGS. 3-5 provide a detailed vieW of a gas spring 
including a delay valve according to one embodiment of the 
invention. A same or similar gas spring arrangement as 
shoWn in the Figures, and described hereinafter, can be used 
according to further embodiments of the invention compris 
ing a different delay mechanism. 

[0040] In a preferred embodiment, the gas spring 10 
comprises a casing 16, Which is formed of an elongate tube 
30 having a ?rst tube end 32 and a second tube end 34. In 
this embodiment, the ?rst tube end 32 is open, and the 
second tube end 34 is closed having an end cap 36 ?tted into 
and Welded to the opening of the second tube and 34 to seal 
it off. Other methods for closing an open end of the tube 30 
are also encompassed by the invention. For example, the end 
cap 36 may be formed integrally With the tube 30. 

[0041] The gas spring 10 has a piston rod 12 axially 
disposed and protruding from the ?rst tube end 32 of the 
casing 16. A bearing and seal assembly 28 is received Within 
the opening at the ?rst tube end 32 and is ?tted to seal off 
the ?rst tube end 32 and provide a seal around the piston rod 
12. The bearing and seal assembly 28 is received Within the 
?rst tube end 32 and has an annular housing 38 de?ning a 
central rod opening 40 through Which the piston rod 12 
extends. The piston rod 12 is guided for axial reciprocation 
by a rod bearing 42 press ?t into the housing 38. The rod 
bearing 42 is preferably formed of sintered bronZe as a ring 
shaped sleeve and impregnated With lubricant, although 
other suitable arrangements could also be used. Also dis 
posed Within the rod opening 40 is a rod seal 44 carried by 
the housing 38 and providing a ?uid seal betWeen them. A 
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?uid seal is provided betWeen the casing 16 and housing 38 
by an O-ring 46 received in an annular ring groove 48 in the 
housing 38. To retain the bearing and seal assembly 28 
Within the ?rst tube end 32, a split ring 50 is received in an 
annular groove 52 betWeen them. A dust cap (not shoWn) can 
be received in a groove 54 in the casing 16. 

[0042] The piston rod 12 is connected to a ?rst piston 18, 
Which is slidably moveable Within the casing 16 betWeen the 
?rst tube end 32 and the second tube end 34 of the casing 16. 
The ?rst piston 18, in one embodiment, has a top surface 74 
and a bottom surface 76, both of Which are essentially ?at. 
A second piston 20 is disposed Within the casing 16 betWeen 
the ?rst piston 18 and the second tube end 34 of the casing 
16, also being slidably moveable therein. 

[0043] Preferably, a ?uid seal is formed betWeen the 
casing 16 and the ?rst piston 18. In one embodiment, a Wiper 
seal 68 is disposed in an annular groove 70 in the cylindrical 
surface 72 of the ?rst piston 18. Likewise, a ?uid seal is 
preferentially formed betWeen the casing 16 and the second 
piston 20. In one embodiment, the second piston 20 has a 
cup shaped cylindrical body 80 With an essentially ?at top 
surface 82 and a bottom cupped compression surface 84. To 
form a ?uid seal, the outer cylindrical surface 86 of the cup 
shaped cylindrical body 80 has a pair of seals 88 received in 
tWo recessed annular grooves 90. 

[0044] A ?rst ?uid chamber 64 is formed by the space 
betWeen the ?rst tube end 32 of the casing 16 sealed around 
the piston rod 12 With the bearing and seal assembly 28 and 
the ?rst piston 18, sealed With the Wiper seal 68. A second 
?uid chamber 66 is formed by the space betWeen the ?rst 
piston 18 and second piston 20, sealed by the pair of seals 
88 in the recessed annular grooves 90. A gas chamber 62 is 
formed by the space betWeen the second piston 20 and the 
second tube end 34 With the end cap 36. 

[0045] A compressible gas is sealed Within the gas cham 
ber 62. In one embodiment, the compressible gas is nitrogen 
gas, although other gases, particularly inert gases, could also 
be used. Preferably, the gas is contained at a minimum 
pressure to facilitate proper function of the gas spring. For 
example, in one embodiment, the gas is contained at a 
minimum pressure of about 2,000 psi. The gas is further 
compressed When the second piston 20 moves toWard the 
second tube end 34 of the casing 16. 

[0046] A ?uid is held Within the ?rst ?uid chamber 64 and 
the second ?uid chamber 66. Preferably, the ?uid is an 
essentially incompressible ?uid. The ?uid used in the ?uid 
chambers preferentially has a suitable viscosity and appli 
cation temperature range for use in a gas spring. In particu 
lar, the ?uid should be suitable for use up to a temperature 
of at least about 2000 F. In one particular embodiment, the 
?uid is a hydraulic oil. 

[0047] As shoWn in FIGS. 3-5, the delay mechanism of 
the invention comprises a delay valve. In this embodiment, 
the delay valve assembly 26 is disposed Within the ?rst 
piston 18. Further, according to this embodiment, the gas 
spring 10 further comprises a check valve assembly 24, 
Which is also preferably disposed Within the ?rst piston 18. 

[0048] In a particular embodiment, the check valve 24 
comprises a housing 116 press ?t into a bore 118 in the ?rst 
piston 18. The check valve 24 communicates With the ?rst 
?uid chamber 64 through a check valve channel 120 in the 
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?rst piston 18. A moveable valve element 124 bears on a 
complementary seat 126 (the closed position) to prevent the 
?oW of ?uid from the ?rst chamber 64 to the second 
chamber 66 and unseats (the opened position) to permit 
reverse ?uid ?oW from the second ?uid chamber 66 to the 
?rst ?uid chamber 64. 

[0049] In the embodiment of FIGS. 3-5, the delay valve 
assembly 26 is disposed Within a valve chamber 142 in the 
?rst piston 18. The delay valve assembly 26 is particularly 
designed to permit controlled ?oW of ?uid from the ?rst ?uid 
chamber 64 to the second ?uid chamber 66. The delay valve 
comprises a valve chamber 142 formed of a cylindrical 
counterbore 150 in the ?rst piston 18. The valve chamber 
142 opens axially into the bottom surface 76 of the ?rst 
piston 18, thereby forming an open chamber end 152 in ?uid 
communication With the second ?uid chamber 66. 

[0050] The valve chamber 142 is formed for communica 
tion With the ?rst ?uid chamber through a cylindrical delay 
valve channel 144 in the ?rst piston 18. The cylindrical delay 
valve channel 144 opens into the ?rst ?uid chamber at a ?uid 
inlet 146 and opens into the valve chamber 142 at a ?uid 
outlet 148. In turn, the valve chamber 142 communicates 
With the second ?uid chamber 66 at the open chamber end 
152 allowing ?uid to pass from the ?rst ?uid chamber 64 to 
the second ?uid chamber 66 When the delay valve 26 is 
open. An annular groove 158 in the counter bore 150 is 
formed for communicating With the delay valve channel 144 
through the ?uid outlet 148 in the valve chamber 142 When 
the valve body 180 is properly aligned, as further described 
beloW. 

[0051] The valve chamber 142 further comprises a closed 
chamber end 154 that is formed for communicating With an 
axial blind bore 156. The blind bore 156 communicates With 
the ?rst ?uid chamber 64 through a ?rst passage 160 and a 
second passage 162 opposing one another through the piston 
rod 12. A metering ori?ce 164 is pressed into the ?rst 
passage 160 for controllably regulating the rate of ?oW of 
?uid from the ?rst ?uid chamber 64 through the ?rst passage 
and into the blind bore 156, and hence into the closed 
chamber end 154 of the valve chamber 142. Amini one-Way 
check valve 166 is pressed into the second passage 162. The 
mini one-Way check valve 166 is particularly useful for 
alloWing ?uid to be purged from the closed chamber end 154 
While preventing reverse ?oW of ?uid through the second 
passage 162. In one embodiment, the mini one-Way check 
valve 166 comprises a ball valve 168, a valve seat 170, and 
a compression spring 172. The spring 172 applies su?icient 
force on the ball valve 168 so that it remains in abutment 
With the seat 170 until the ?uid pressure Within the blind 
bore 156 and the closed chamber end 154 su?iciently 
exceeds the ?uid pressure in the ?rst ?uid chamber 64. 

[0052] In a preferred embodiment, the delay valve 26 has 
a cup shaped cylindrical valve body 180 having an open 
valve body end 182 coinciding With the open chamber end 
152 of the valve chamber 142 and a closed valve body end 
184 coinciding With the closed chamber end 154 of the valve 
chamber 142. The outer surface of the valve body 180 
preferentially comprises an essentially uniform cylindrical 
valve body section 186 adjacent the open valve body end 
182 and a ported valve body section 188 adjacent the closed 
valve body end 184 of the valve body 180. The ported 
section 188 comprises a series of valve body holes 190 
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extending through the valve body 180 and spaced apart 
around the circumference of the valve body 180. The valve 
body holes 190 are useful for alloWing ?uid to pass through 
the valve body 180 into the holloW cupped portion of the 
valve body 180. 

[0053] In the embodiment shoWn in FIG. 5, three annular 
valve body grooves 192, 194, 196 are vertically spaced apart 
along the valve body 180. Valve body groove 192 is posi 
tioned near the closed valve end 184, valve body groove 194 
is positioned betWeen the uniform valve body section 186 
and the ported valve body section 188, and valve body 
groove 196 is positioned near the open valve body end 182. 
Each of the valve body grooves 192, 194, 196 retain an 
O-ring 193, 195, 197 for providing a seal betWeen the valve 
body 180 and the valve chamber 142, thereby sealing the 
ported valve body section 188 from the uniform valve body 
section 186. 

[0054] The valve body 180 is retained Within the valve 
chamber 142 by a snap ring 198 removably received in an 
annular chamber groove 200 in the valve chamber 142 
positioned near the open chamber end 152. When the valve 
body abuts the closed chamber end 154, the uniform valve 
body section 186 overlies the outlet 148 of the delay valve 
channel 144, thereby preventing ?uid ?oW through the delay 
valve channel 144 into the holloW cupped portion of the 
valve body 180. When the valve body 180 abuts the snap 
ring 198, the ported valve body section 188 and the valve 
body holes 190 are aligned With the outlet 148 and the delay 
valve channel 144, thereby forming a ?uid communication 
betWeen the ?rst ?uid chamber 64 and the second ?uid 
chamber 66, alloWing ?uid ?oW from the ?rst ?uid chamber 
64 to ?oW through the delay valve channel 144 and the valve 
body holes 190 into the holloW cupped portion of the valve 
body 180, and into the second ?uid chamber 66. 

[0055] Further structure and advantages of a delay valve 
according to the invention can be made evident through 
description of the operation of a gas spring including a delay 
valve according to the invention. In operation, a gas spring 
has an external force applied to the piston rod 12, such as a 
user sitting in a chair according to the invention incorpo 
rating a gas spring. The function of the delay valve of the 
invention in connection With a gas spring is illustrated in 
FIGS. 3-5. 

[0056] The doWnstroke of the piston rod 12 is shoWn in 
FIG. 3. As can be seen therein, doWnWard movement of the 
?rst piston 18 causes an increase in ?uid pressure in the 
second ?uid chamber 66, particularly making the ?uid 
pressure in the second ?uid chamber 66 greater than the ?uid 
pressure in the ?rst ?uid chamber 64. The higher ?uid 
pressure forces ?uid into the holloW, cupped portion of the 
delay valve body 180 causing the delay valve body 180 to 
move toWard and bottom out at the closed chamber end 154 
of the valve chamber 142. This forces any ?uid Within the 
closed chamber end 154 of the valve chamber 142 to be 
purged out of the valve chamber 142 through the second 
passage 162 and the mini check valve 166 into the ?rst ?uid 
chamber 164. The uniform valve body section 186 then 
overlies the ?uid outlet 148 of the delay valve channel 144 
thereby closing off ?uid communication betWeen the second 
?uid chamber 66 and the ?rst ?uid chamber 64 through the 
delay valve channel 144. 

[0057] In addition to the above, the higher ?uid pressure 
in the second ?uid chamber 66 also causes the check valve 
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assembly 24 to open allowing ?uid to freely ?oW from the 
second ?uid chamber 66 to the ?rst ?uid chamber 64 through 
the check valve channel 120. The rate of change of the 
volume space Within the ?rst ?uid chamber 64 is alWays less 
than the rate of change of the volume space of the second 
?uid chamber 66. Accordingly, all of the ?uid displaced in 
the second ?uid chamber 66 by the doWnWard force of the 
piston rod 12 and the ?rst piston 18 can not be transferred 
from the second ?uid chamber 66 to the ?rst ?uid chamber 
64 through the check valve 24, Which is opened as described 
above. The total volume of the ?rst ?uid chamber 64 and the 
second ?uid chamber 66 remains constant While their rela 
tive volume changes as the ?uid is transferred through the 
check valve 24. To maintain the constant total volume of the 
?rst ?uid chamber 64 and the second ?uid chamber 66, the 
second piston 20 is moved axially toWard the second tube 
end 34 sealed With the tube end cap 36, thereby compressing 
the gas Within the gas chamber 62. 

[0058] When the ?rst piston 18 has stopped moving 
toWard the second tube end 34 of the gas spring and has not 
yet started to move toWard the ?rst tube end 32, the gas 
spring is in an equilibrium state. Such a state is illustrated in 
FIG. 4. As can be seen therein, this bottom stroke condition 
is achieved When the external force applied to the piston rod 
12 is equivalent to the force applied by the compressed gas 
Within the gas chamber 62. As the external force is removed 
from the piston rod 12, the force applied to the second piston 
20 by the compressed gas Within the gas chamber 62 creates 
a higher pressure condition in the ?rst ?uid chamber 64. The 
increased pressure in the ?rst ?uid chamber 64 forces closed 
the check valve 24, thereby preventing ?uid from passing 
from the ?rst ?uid chamber 64 to the second ?uid chamber 
66 through the check valve 24. The higher pressure Within 
the ?rst ?uid chamber 64 also forces the mini check valve 
166 to close, thereby preventing ?uid from passing through 
the second passage 162 and the blind bore 156 into the 
closed chamber end 154 of the valve chamber 142. 

[0059] Since ?uid from the ?rst ?uid chamber 64 is 
prevented from passing through the mini check valve 166 
and into the closed chamber end 154 of the valve chamber 
142, the delay valve body 180 remains bottomed against the 
closed chamber end 154 of the valve chamber 142. The 
uniform valve body section 186 of the delay valve body 180 
also remains aligned With the delay valve channel 144, also 
preventing ?uid from passing from the ?rst ?uid chamber 64 
through the delay valve channel 144 and into the second 
?uid chamber 66. Given this alignment, in response to the 
increased pressure, ?uid Within the ?rst ?uid chamber 64 can 
only pass through the metering ori?ce 164 in the ?rst 
passage 160 into the blind bore 156 and into the closed 
chamber end 154 of the valve chamber 142. As ?uid 
gradually passes through the metering ori?ce 164 into the 
blind bore 156 and into the closed chamber end 154 of the 
valve chamber 142, the valve body 180 is gradually forced 
to move toWard open chamber end 152, Where the valve 
body 180 eventually bottoms against the snap ring 198. 

[0060] As previously noted, the ?uid contained Within the 
?rst ?uid chamber 64 and the second ?uid chamber 66 is 
preferably essentially incompressible. Accordingly, the pis 
ton rod 12 and the ?rst piston 18 dWell in the bottom stroke 
position, as shoWn in FIG. 4, until the valve body holes 190 
are aligned With the ?uid outlet 148 of the delay valve 
channel 144. 
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[0061] Preferably, the amount of time during Which the 
?rst piston 18 and the piston rod 12 dWell in the bottom 
stroke position is controllable. According to a particular 
embodiment of the invention, the time is controlled by 
varying one or both of the ?oW characteristics of the 
metering ori?ce 164 and the ?uid volume necessary to move 
the delay valve body 180 from the closed chamber end 154 
of the valve chamber 142 into abutment With the snap ring 
198. A metering ori?ce that alloWs relatively sloW passage 
of ?uid results in a gas spring With a relatively sloW 
re-adjustment to a predetermined position. Alternatively, a 
metering ori?ce that alloWs relatively fast passage of ?uid 
results in a gas spring With a relatively fast re-adjustment to 
a predetermined position. Preferably, the delay valve is 
designed to alloW for use of a variety of metering devices of 
different ?uid passage times. Therefore, a single delay valve 
could be prepared, and the gas spring incorporating the delay 
valve could be tailored to a preferred re-adjustment time by 
including a metering ori?ce having the desired design speci 
?cations. 

[0062] The delay valve is preferentially designed to facili 
tate automatic re-adj ustment to a predetermined position that 
is commensurate to the scope of use of the gas spring 
incorporating the delay valve. For example, in one embodi 
ment, the invention provides a chair incorporating a gas 
spring With the delay valve. According to this embodiment, 
it is useful for the chair to automatically re-adjust to a 
predetermined height after a predetermined time once a user 
arises from the chair. The predetermined time can be, for 
example, as little as about 1 to 2 minutes, or up to about 1 
to 2 hours. In a preferred embodiment, the predetermined 
time is about 5 minutes to about 60 minutes, more preferably 
about 5 minutes to about 45 minutes, still more preferably 
about 5 minutes to about 30 minutes. 

[0063] Once the valve body holes 190 are aligned With the 
annular groove 158, ?uid from the ?rst ?uid chamber 64 
passing through the delay valve channel 144 into the annular 
groove 158, can then pass through the valve body holes 190, 
into the holloW, cupped portion of the delay valve body 180, 
through the open valve body end 182, through the open 
chamber end 152 of the valve chamber 142, and into the 
second ?uid chamber 66. The ?rst piston 18 and the piston 
rod 12 Will then move through the return stroke, as shoWn 
in FIG. 5, to their fully extended positions, or to another 
predetermined position. 
[0064] The delay valve assembly described above is rep 
resentative of the various delay valve embodiments encom 
passed by the present invention, and the delay valve can 
undergo various alterations as appropriated to ?nd use in the 
variety of fumiture and equipment envisioned by the present 
invention. For example, the delay valve could be combined 
With one or more additional delay mechanisms also encom 
passed by the invention. 

[0065] In another embodiment of the invention, the delay 
mechanism used With the gas spring comprises a timer. 
Preferably, the timer is adapted for being activated by the 
removal of a force from the gas spring. For example, When 
the gas spring and the timer comprise components of a chair, 
the timer is adapted for being activated by the removal of the 
Weight of a user from the chair. 

[0066] FIG. 6 illustrates a chair, according to one embodi 
ment of the invention, Wherein the delay mechanism com 
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prises a timer. The chair, according to this embodiment, may 
incorporate many chair elements, as previously described. In 
particular, the chair includes a gas spring 10 that is adapted 
for being automatically readjusted to a predetermined posi 
tion. The chair further comprises a sensor 401, a timer, 405, 
a controller 410, and a timer lever 415 that is moveably 
connected to the controller 410 With connection means 412. 

[0067] The sensor 401 can comprise any means commonly 
recogniZed as being useful for sensing pressure changes or 
movement. For example, in one embodiment, the sensor is 
a pressure sensor. In another embodiment, the sensor is a 
light sensor. 

[0068] As previously noted, the timer 405 can be an 
electronic timer, such as a digital counter, or a mechanical 
timer, such as a cam. Timer choice may be at least partially 
determined based upon the application of the delay gas 
spring. For example, in a chair embodiment, a mechanical 
timer may be particularly useful due to longevity and 
sturdiness. In other embodiment, hoWever, such as a cart or 
a monitor arm, an electronic timer may be bene?cial, 
particularly based upon the ability to interface With com 
puteriZed components, thereby providing additional cus 
tomiZation and control of the automatic readjustment pro 
vided by the gas spring. 

[0069] The controller 410 can comprise any means readily 
recogniZable by the skilled artisan as being useful for 
facilitating actuation of the lever 415 upon receiving appro 
priate stimulus from the timer 405. In operation, When a user 
sits on the chair, the sensor 401 sets the timer 405 With a ?rst 
signal. When the user arises from the chair, the sensor 401 
starts the timer With a second signal. Once the timer has 
counted doWn the appropriate time, it signals the controller, 
Which facilitates actuation of the lever 415, Which manually 
readjusts the gas spring 10 to the predetermined height. For 
example, the lever 415 may actuate the release button 339. 

[0070] In yet another embodiment of the invention, the 
delay mechanism used With the gas spring comprises a 
release lever assembly. The lever assembly comprises a 
lever having a locked position and an actuated position. 
Preferably, the lever is adapted to be released from the 
locked position by removal of a force on the gas spring, such 
as a user arising from a chair incorporating the gas spring 
and the release lever. 

[0071] FIG. 7 illustrates a chair, according to one embodi 
ment of the invention, Wherein the delay mechanism com 
prises a release lever assembly. The chair, according to this 
embodiment, may incorporate many chair elements, as pre 
viously described. In particular, the chair includes a gas 
spring 10 that is adapted for being automatically readjusted 
to a predetermined position. The chair further comprises a 
lever sensor 501, a release lever 529, and a speed controller 
535. 

[0072] In operation, When a user sits in the chair, the lever 
sensor 501 is set to the locked position (shoWn in FIG. 7). 
To facilitate the setting of the lever sensor 501 to the locked 
position, the chair may include further components not 
shoWn in the ?gure. When the user arises from the chair, the 
lever sensor 501 begins to pivot at pivot point 505. Such 
pivoting is facilitated by the spring bias 510 that functions 
to bias the rear portion of the lever sensor upWard. DoWn 
Ward movement of the front portion of the lever sensor 501 
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translates into movement of the release lever 529 that is 
moveably connected to the lever sensor 501 With attachment 
means 520. DoWnWard actuation of the release lever 529 
causes the chair to automatically readjust to the predeter 
mined position, such as through actuation of the release 
button 339. 

[0073] The amount of time betWeen the user arising and 
the chair being readjusted to the predetermined height can be 
varied With the speed controller 535. The speed controller 
535 is attached to the lever sensor 501 and varies the speed 
at Which the front portion of the lever sensor 501 is alloWed 
to move doWnWard by the force applied by the spring bias 
510. The speed controller 535 can take on various embodi 
ments. For example, the speed controller may be a friction 
device or one or more springs. Further, in other embodi 
ments, the speed controller 535 may be attached to the lever 
sensor 501 at locations different from that shoWn in FIG. 7. 
Alternately, the speed controlled 535 may be attached to the 
release lever 529. 

[0074] In still another embodiment of the invention, the 
delay mechanism used With the gas spring comprises an 
actuator adapted to be engaged by removal of a doWnWard 
force on the gas spring. The actuator further comprises a 
bleed valve adapted to be opened by engagement of the 
actuator. Preferably, the bleed valve is formed to alloW a 
gradual transfer of a ?uid betWeen a ?rst ?uid chamber and 
a second ?uid chamber in the gas spring. After a predeter 
mined volume of ?uid has been transferred through the 
bleed valve, the gas spring automatically re-adjusts to the 
predetermined position. 
[0075] FIG. 8 illustrates a chair, according to one embodi 
ment of the invention, Wherein the delay mechanism com 
prises a bleed valve. The chair, according to this embodi 
ment, may incorporate many chair elements, as previously 
described. In particular, the chair includes a gas spring 10 
that is adapted for being automatically readjusted to a 
predetermined position. The chair further comprises a con 
troller valve 601 and a sensor, 605. The controller valve 601 
is in ?uid communication With a portion of the gas spring 10 
comprising a ?rst ?uid chamber 620 and a second ?uid 
chamber 622. Said communication is through a ?rst ?uid 
channel 610 and a second ?uid channel 612. 

[0076] In operation, When a user arises from the chair, the 
sensor 605 recogniZes the movement and opens the control 
ler valve 601. The sensor 605 is but one embodiment of an 
actuator device adapted for being engaged by removal of a 
doWnWard force on the gas spring (such as a user arising 
from the chair). The controller valve 601 alloWs for con 
trolled movement of ?uid from one of the ?uid chambers to 
the other. For example, in one embodiment, When the user 
sits in the chair, the function of the gas spring leads to an 
increased ?uid volume and/or pressure in the second ?uid 
chamber 622. When the user arises and the sensor 605 opens 
the controller valve 601, ?uid from the second ?uid chamber 
moves into the second channel 612, through the controller 
valve 601, through the ?rst ?uid channel 610, and into the 
?rst ?uid chamber 620. Preferentially, the gas spring 10 is 
formed such that once a predetermined volume of ?uid has 
entered the ?rst ?uid chamber 620, the chair automatically 
readjusts to a predetermined position. 

[0077] As Would be understandable by the skilled artisan, 
a gas spring, such as embodied in the present invention, is 
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subject to heavy loads and high ?uid pressures (often in the 
range of 2,000 to 6,000 psi). Such pressures can easily 
translate in high operating temperatures for the gas spring. 
Preferably, the temperature of the gas spring should remain 
less than about 1600 F. To prevent degradation of the ?uid 
in the gas spring, the temperature Within the cylinder should 
not exceed about 2000 F. In order to control the operating 
temperature, a number of cooling techniques may be 
employed. For example, in one embodiment, cool Water may 
be run through a coil Wrapped around the cylinder. In 
another embodiment, a cool Water jacket may be Wrapped 
around the cylinder. In yet another embodiment, compressed 
air may be continuously or intermittently bloWn into the 
cylinder. Of course, other appropriate methods, as Would be 
envisioned by the skilled artisan With the bene?t of the 
present disclosure, are also encompassed by the invention. 

[0078] Many modi?cations and other embodiments of the 
inventions set forth herein Will come to mind to one skilled 
in the art to Which these inventions pertain having the bene?t 
of the teachings presented in the foregoing descriptions. 
Therefore, it is to be understood that the inventions are not 
to be limited to the speci?c embodiments disclosed and that 
modi?cations and other embodiments are intended to be 
included Within the scope of the appended claims. Although 
speci?c terms are employed herein, they are used in a 
generic and descriptive sense only and not for purposes of 
limitation. 

That Which is claimed: 
1. A height adjustable chair comprising: 

a) a gas spring comprising an upper end and a loWer end 
and further comprising a release button operably mov 
able betWeen a locked position Where the gas spring is 
locked and non-height adjustable, and an actuated 
position Where the gas spring is released and height 
adjustable; 

b) a pedestal comprising: 

i. a substantially vertical elongate tubular casing having 
an upper end and a loWer end, said upper end of said 
tubular casing being associated With said loWer end 
of said gas spring; 

ii. a plurality of arms radiating out from said loWer end 
of said tubular casing; and 

iii. a plurality of castors, said castors mounted at the 
end of said radiating arms; 

c) a seat including a control housing supported on said 
pedestal and connected to said upper end of said gas 
spring for assisted vertical height adjustment, said seat 
including an actuator constructed to selectively move 
the release button of said gas spring from the locked 
position to the actuated position; 

d) a ?rst piston slidably received Within said gas spring; 

e) a second piston slidably received Within said gas 
spring; 

f) a check valve disposed Within said ?rst piston; and 

g) a delay valve disposed Within said ?rst piston, said 
delay valve being adapted to meter ?oW of a ?uid 
Within said gas spring at a rate su?icient to automati 
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cally re-adjust said chair to a predetermined height after 
a time of about 5 minutes to about 30 minutes. 

2. A height adjustable chair comprising: 

a gas spring being manually length adjustable betWeen a 
fully extended position and a fully retracted position; 
and 

a delay mechanism associated With said gas spring, said 
delay mechanism being adapted for causing said gas 
spring to automatically re-adjust to a predetermined 
position after a predetermined interval. 

3. The height adjustable chair according to claim 2, 
Wherein said chair further comprises a pedestal attached to 
a loWer end of said gas spring. 

4. The height adjustable chair according to claim 2, 
Wherein said chair further comprises a seat attached to an 
upper end of said gas spring. 

5. The height adjustable chair according to claim 4, 
Wherein said chair further comprises a backrest. 

6. The height adjustable chair according to claim 2, 
Wherein said delay mechanism comprises a delay valve. 

7. The height adjustable chair according to claim 6, 
Wherein said gas spring comprises a ?rst piston and a second 
piston, and Wherein said delay valve is disposed Within said 
?rst piston. 

8. The height adjustable chair according to claim 7, 
Wherein said delay valve comprises a valve chamber having 
an open end and a closed end and a cylindrical body 
moveable Within said valve chamber. 

9. The height adjustable chair according to claim 8, 
Wherein said gas spring comprises a gas chamber. 

10. The height adjustable chair according to claim 9, 
Wherein said gas chamber houses a compressible gas. 

11. The height adjustable chair according to claim 10, 
Wherein said compressible gas is nitrogen gas. 

12. The height adjustable chair according to claim 8, 
Wherein said gas spring comprises a ?rst ?uid chamber and 
a second ?uid chamber housing a ?uid, said ?rst and second 
chambers being in sealable ?uid connection through said 
delay valve. 

13. The height adjustable chair according to claim 12, 
Wherein said ?rst and second ?uid chambers house a ?uid 
that is non-compressible. 

14. The height adjustable chair according to claim 13, 
Wherein said non-compressible ?uid comprises a hydraulic 
oil. 

15. The height adjustable chair according to claim 12, 
Wherein said cylindrical body is adapted for movement 
Within said valve chamber betWeen a closed position, 
Wherein said cylindrical body is adjacent said closed end of 
said valve chamber and ?oW of said ?uid from said ?rst ?uid 
chamber to said second ?uid chamber is prevented, and an 
open position, Wherein said cylindrical body is positioned 
aWay from said closed end of said valve chamber and ?oW 
of said ?uid from said ?rst ?uid chamber to said second ?uid 
chamber is alloWed. 

16. The height adjustable chair according to claim 15, 
Wherein said cylindrical body has a de?ned passage there 
through such that When said cylindrical body is in said open 
position Within said valve chamber, said ?rst and second 
?uid chambers are in ?uid connection through said de?ned 
passage. 



US 2006/0131942 A1 

17. The height adjustable chair according to claim 16, 
wherein said de?ned passage comprises a plurality of holes 
in said cylindrical body. 

18. The height adjustable chair according to claim 12, 
Wherein said delay valve further comprises a metering 
ori?ce for controllably alloWing passage of ?uid from said 
?rst ?uid chamber into said closed end of said valve cham 
ber, thereby positioning said cylindrical body aWay from 
said closed end of said valve chamber. 

19. The height adjustable chair according to claim 18, 
Wherein said metering ori?ce is formed for alloWing ?uid 
passage into said closed end of said valve chamber at a rate 
such that said cylindrical body is positioned aWay from said 
closed end of said valve chamber after a time of about 5 
minutes to about 60 minutes. 

20. The height adjustable chair according to claim 18, 
Wherein said metering ori?ce is formed for alloWing ?uid 
passage into said closed end of said valve chamber at a rate 
such that said cylindrical body is positioned aWay from said 
closed end of said valve chamber after a time of about 5 
minutes to about 30 minutes. 

21. The height adjustable chair according to claim 6, 
Wherein a single valve comprises a valve for adjusting the 
length of said gas spring and further comprises the delay 
valve used for re-adjusting said gas spring to said predeter 
mined position. 

22. The height adjustable chair according to claim 7, 
Wherein said gas spring further comprises a check valve 
positioned in said ?rst piston. 

23. The height adjustable chair according to claim 2, 
Wherein said delay mechanism comprises a timer adapted 
for being activated by the removal of a doWnWard force from 
said gas spring. 

24. The height adjustable chair according to claim 23, 
Wherein said delay mechanism further comprises a delay 
valve. 

25. The height adjustable chair according to claim 23, 
Wherein said delay mechanism further comprises a gas 
spring release. 

26. The height adjustable chair according to claim 23, 
Wherein said timer comprises an electronic timer. 

27. The height adjustable chair according to claim 26, 
Wherein said electronic timer comprises a battery poWered 
timer. 

28. The height adjustable chair according to claim 23, 
Wherein said timer comprises a mechanical timer. 

29. The height adjustable chair according to claim 28, 
Wherein said mechanical timer comprises a cam. 

30. The height adjustable chair according to claim 23, 
Wherein said timer, once activated, provides a delay of about 
5 minutes to about 60 minutes before said gas spring 
automatically re-adjusts to said predetermined position. 

31. The height adjustable chair according to claim 23, 
Wherein said timer, once activated, provides a delay of about 
5 minutes to about 30 minutes before said gas spring 
automatically re-adjusts to said predetermined position. 

32. The height adjustable chair according to claim 23, 
Wherein said timer, once activated, is capable of being reset 
by re-application of said doWnWard force on said gas spring. 

33. The height adjustable chair according to claim 2, 
Wherein said delay mechanism comprises a lever assembly 
having a lever moveable betWeen a locked position Where 
said gas spring maintains its position and an actuated 
position Where said gas spring automatically re-adjusts to a 
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predetermined position, Wherein said lever is adapted to be 
released from said locked position by removal of a doWn 
Ward force on said gas spring. 

34. The height adjustable chair according to claim 33, 
Wherein said delay mechanism further comprises a delay 
valve. 

35. The height adjustable chair according to claim 33, 
Wherein said delay mechanism further comprises a gas 
spring release. 

36. The height adjustable chair according to claim 33, 
Wherein said lever assembly is formed such that, once said 
lever is released from said locked position, movement of 
said lever from said locked position to said actuated position 
occurs over a time of about 5 minutes to about 60 minutes. 

37. The height adjustable chair according to claim 33, 
Wherein said lever assembly is formed such that, once said 
lever is released from said locked position, movement of 
said lever from said locked position to said actuated position 
occurs over a time of about 5 minutes to about 30 minutes. 

38. The height adjustable chair according to claim 33, 
Wherein said lever assembly further comprises a friction 
inducing component. 

39. The height adjustable chair according to claim 33, 
Wherein said lever assembly further comprises one or more 
springs. 

40. The height adjustable chair according to claim 2, 
Wherein said delay mechanism comprises an actuator 
adapted to be engaged by removal of a doWnWard force on 
said gas spring, and further comprises a bleed valve adapted 
to be opened by said engagement of said actuator. 

41. The height adjustable chair according to claim 40, 
Wherein said bleed valve is formed to alloW a gradual 
transfer of a ?uid betWeen a ?rst ?uid chamber and a second 
?uid chamber in said gas spring. 

42. The height adjustable chair according to claim 41, 
Wherein said gradual transfer of said ?uid occurs over a time 
of about 5 minutes to about 60 minutes. 

43. The height adjustable chair according to claim 41, 
Wherein said gradual transfer of said ?uid occurs over a time 
of about 5 minutes to about 30 minutes. 

44. An automatically re-adjustable gas spring comprising: 

a) a casing having a ?rst end and a second end; 

b) a piston rod axially disposed in said casing and 
protruding from said ?rst end of said casing; 

c) a ?rst piston attached to said piston rod, said ?rst piston 
being slidably moveable Within said casing betWeen 
said ?rst end and said second end of said casing; 

d) a second piston slidably moveable Within said casing 
betWeen said ?rst piston and said second end of said 
casing; 

e) a ?rst ?uid chamber disposed betWeen said ?rst end of 
said casing and said ?rst piston; 

f) a second ?uid chamber disposed betWeen said ?rst 
piston and said second piston; 

g) a gas chamber disposed betWeen said second piston and 
said second end of said casing; 

h) a check valve assembly disposed Within said ?rst 
piston, said check valve being adapted for alloWing 
one-Way ?oW of a ?uid from said second ?uid chamber 
to said ?rst ?uid chamber; and 
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i) a delay valve assembly disposed Within said ?rst piston, 
said delay valve being adapted for allowing controlled 
?oW of said ?uid from said ?rst ?uid chamber to said 
second ?uid chamber. 

45. The gas spring according to claim 44, Wherein said 
delay valve comprises a valve chamber having an open end 
and a closed end and a cylindrical body moveable Within 
said valve chamber. 

46. The gas spring according to claim 45, Wherein said 
cylindrical body is adapted for movement Within said valve 
chamber betWeen a closed position, Wherein said cylindrical 
body is adjacent said closed end of said valve chamber and 
?oW of said ?uid from said ?rst ?uid chamber to said second 
?uid chamber is prevented, and an open position, Wherein 
said cylindrical body is positioned aWay from said closed 
end of said valve chamber and ?oW of said ?uid from said 
?rst ?uid chamber to said second ?uid chamber is alloWed. 

47. The gas spring according to claim 46, Wherein said 
cylindrical body has a de?ned passage therethrough such 
that When said cylindrical body is in said open position 
Within said valve chamber, said ?rst and second ?uid cham 
bers are in ?uid connection through said de?ned passage. 
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48. The gas spring according to claim 45, Wherein said 
delay valve further comprises a metering ori?ce for control 
lably alloWing passage of ?uid from said ?rst ?uid chamber 
into said closed end of said valve chamber, thereby posi 
tioning said cylindrical body aWay from said closed end of 
said valve chamber. 

49. The gas spring according to claim 48, Wherein said 
metering ori?ce is formed for alloWing ?uid passage into 
said closed end of said valve chamber at a rate such that said 
cylindrical body is positioned aWay from said closed end of 
said valve chamber after a time of about 5 minutes to about 
60 minutes. 

50. The gas spring according to claim 48, Wherein said 
metering ori?ce is formed for alloWing ?uid passage into 
said closed end of said valve chamber at a rate such that said 
cylindrical body is positioned aWay from said closed end of 
said valve chamber after a time of about 5 minutes to about 
30 minutes. 


