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Title: CONTROL MECHANI SM FOR A CHAIR FI ELD OF THE | NVENTI ON

This invention relates to a control nechanismfor a seating unit. In
one enbodi nment, this invention relates to an actuating 5 mechani sm

I ncl udi ng a butwosetriE£h may be positioned in the arm @PCTLCAONOHN66
such as a pedestal -type office chair, for adjusting the I nclination
fromthe horizontal of the seat nenber of the chair. In anot her
enbodi nent, this invention relates to an actuating mechani sm

including a button which may be positioned in the arm 10 of a chair,
such as a pedestal -type q I nclination

of the chair back nenber =¥ S ' == putton is
novabl e between a first position and a second p03|t|on and may be
retained in both thewg&he second

. | This invention relates to a control mechanism for a seating

unit. In one embodiment, this invention relates to an actuating
5 mechanism including a button which may be positioned in the arm
of a chair, such as a pedestal-type office chair, for adjusting the
inclination from the horizontal of the seat member of the chair. In
another embodiment, this invention relates to an actuating
mechanism including a button which may be positioned in the arm
10  of a chair, such as a pedestal-type office chair, for adjusting the
inclination of the chair back member. In another embodiment, the
button is movable between a first position and a second position
and may be retained in both the first position and the second
position.

15 B (0] E INVENTION
Many chairs which are used in a commercial environment,
such as office chairs, chairs for computer data entry operators and
chairs for operators of industrial plant process control equipment,
are adjustable so that the chair will provide comfortable support to

20  the user for an extended period of time. Accordingly, such chairs

typically have a mechanism for adjusting the height of the chair. In
addition, the chairs may include a mechanism for permitting the
back support member of the chair to tilt relative to the seat member.
Further, the chairs may provide a mechanism to permit the seat

25 member of the chair to tilt so that the chair may be rocked

backwards and/or forwards.

- Typically, office chairs comprise a wheeled base, the seat
member of the chair (which may include a back rest member) and a
support leg extending between the wheeled base and the seat

30 member. The height adjustment mechanism may employ a



posi tion. 15 BACKGROUND OF THE | NVENTI ON Many chairs

whi ch are used in a conmmercial environnent, : such as office chairs,
chairs for conputer data entry operators and chairs for operators of
i ndustrial plant process control equipnent, are adjustable so that
the chair will woeversconfortable support to 20 the user POT/CA96/00566
extended period of tinme. Accordingly, such chairs typically have a.
mechani sm for adjusting the height of the chair. In addition, the
chairs may include a mechanismfor permtting the back support
menber of the chair to tilt relative to tHé seat menber. Furt her

the chairs may provide a nechanismto pernmt the seat 25 menber of the
chair to tilt so thattelescoping pngumabis ¢ydindey which formg: pvparisofarey mray

forwards. consist 68 ﬁﬁ' o&f1E cmséaadymd&%mvbseﬁvavma@hf@ Rase,
t he seat menber of the chai 'Béﬁt |ch may “i ncl u lgg a back rest ngnber)
and a support Prayided wElindenis genesally in aslocked) conditiony

30 menber. The hei ghjt, kel ﬁﬁ“ﬂraﬁi’éci’él@és%'%ﬂ% &épressed? the cylinder is
5 unlocked typically permitting it to telescopically extend upwardly

due to the force exerted by the pressurized fluid in the cylinder or

contract downwardly due to, for example, a user sitting in the chair.

One mechanism which has been utilized to provide a tilt

mechanism for the seat member of a chair comprises mounting the

10  seat member on the support leg. A spring is provided so as to bias
the seat member to the horizontal position. When the user leans
backwardly in the chair, the users exerts a force greater than the
biasing force of the spring thus causing the seat member to tilt
rearwardly. An arm member positioned under the seat member

15 may be used to lock the chair into the at rest, horizontal position.
One disadvantage with this design is that the chair may not be fixed
in an inclined position. Accordingly, if the user wishes to maintain
the chair in an inclined position, they must continuously exert
pressure against the spring.

20 Buchacz (United States patent no. 5,024,484) discloses an
adjustable sitting device. The seat and/or back rest member of this
device are turnable about an axis that is essentially coincident with
an imaginary axis through the hip joints of the user. Slide members
are provided so that the seat and back rest members of the chair are

25 mounted for slidable movement with respect to each other.
Movement of these members is controlled by locking means which
interacts with the slide members and a gas cylinder.

Ishida (United States patent no. 4,383,714) discloses a rocking
movable chair. The chair has a leg portion on which is mounted a

30  circular arc surface. The seat member is mounted for travel along
the circular arc surface. A spring is provided to bias the seat
member in one direction during the rocking movement. A locking
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-2- t el escopi ng pneumatic cylinder which forns a part of, or may
consi st of, the support |eg. These cylinders have a valve rel ease pin

provi ded thereon. The cylinder is generally in a |ocked condition

but, when .the wabymomss ease pin is depressed, the cylinder i s PCTiCa96/00566

unl ocked typically permtting it to telescopically extend upwardly

due to the force exerted by the pressurized fluid in the cylinder or
contract downwardly due to, for exanple, a_user sitting in the chair.

One nechani sm whi ch has been utilized to p$DV|de atilt mechani sm
for the seat nenber of a chair conprises nopunting the 10 seat nenber on
the support leg. A s#ﬂ’h‘g u@hpmadgas splindert is prewided to lock the seckingenber

to the hori zont al Naddi%d ans backwardly in the
chair,” the users exe orcga% rea ﬁ&ﬁ%aﬁ t he bi asi ng force of
the spring thus causi ng thMaHe:tetmir(bhlted(Stat'eé patentno'47433@65)/ahisd:lo,sesm arm

Chai T Thio the at roofeslais e HRor Aot mespber of Which 4ail i 3t e Sl (

this design is that wWifick hRay berdjusdéd b heatdof gas sprmglmam M&llérrlﬁchl

posi tion. Accordi ngl y‘ th er W S 0. mali nta chair in
an inclined position! ‘-"Fk@? OEXIES MR LK*"S? hastdizes a single actuatmg ever to

adjust the inclination of the back rest member as well as the seat
member. :

Various control linkages for height adjustment

10 mechanisms are known in the art. Examples of these include Kuhn
et al (United States Patent No. 5,069,496), Knapp (United States
Patent No. 4,408,800), Slabon et al (United States Patent No.
4,076,308), Wirges et al (United States Patent No. 4,072,288),
Knoblauch et al (United States Patent No. 4,373,692) and Lai (United

15  States Patent No. 5,222,783).

Numerous means have been used to control the inclination
of the chair back member. These include various biasing means as
well as the use of pneumatic cylinders. See for example Meiller et al
(United States Patent No. 4,743,065), Lei et al (United States Patent

20 No. 5,137,330), Kuhn et al (United States Patent No. 5,069,496),
Knapp (United States Patent No. 4,408,800), Simpson (United States
Patent No. 4,681,369), Lai (United States Patent No. 5,222,783), Slabon
et al (United States Patent No. 4,076,308) and Hiramatsu {(United
States Patent No. 3,284,135).

25 Generally with the foregoing devices, the locking devices
are adjusted by a lever or other mechanism which is positioned

. beneath the seat of the chair. Accordingly, the user must extend
their arm downwardly and then transversely to a position
. underneath the seat to grasp the lever so that they can actuate the

30 mechanism. This operation tends to be difficult particularly if the

chair has a large, bulky arm. Since the use of these devices typically

includes a biasing means to bias a chair to a preset position, the



pressure agai nst the spring. 20 Buchacz (United States patent
no. 5, 024,484) discloses an adj ustabl e sitting device. The seat

and/ or back rest nmenber of this devi ce are turnable about an axis
that is essentially coincident with an imagi nary axis through the

hip joints of tWwpoygers Slide nenbers are provi ded so pcirRiasssescat
and back rest nenbers of the chair are 25 nount ed for slidable novement

with respect to each other. " Movenent of these nenbers is controlled
by | ocki ng neans which interacts with the slide nenbers and a gas
cylinder. | shida (United States patent no. 4, 383,714)

di scl oses a rocking novabl e cg‘alr The chalr &F Ieg portion on
which is nounted a  Qperator must gove thesactnating levex tocthe agtHAERE ipPsHIOmt ed

for travel along  and nhRPHHE IeveH & it podibh il hel chall Q4B L0

bi as the seat I'n one direCtion urlng t rocklng novemnent .
A | ocki ng WO €t/ ihémliau in the desired position. As thls may require the
PCT/ CA96/ 00566 operator to bend or stoop over, it is difficult to set the inclination of
5 the chair accurately. This is also problematic if the operator has a
back problem which prevents such movement.

Nelson (United States patent no. 4,595,237) discloses an
actuating control for a seat height adjustment mechanism. The
mechanism of Nelson uses a pivotally mounted lever positioned

10  on the bottom of the seat number. Nelson still requires users to

extend their arm downwardly beneath the seat to actuate the lever.

| ON

In accordance with one embodiment of the instant

invention, there is provided an actuator apparatus for actuating a

15 positioning linkage including cylinder means in a seating unit
receiving the actuator apparatus. The actuator apparatus comprises a
housing adapted for mounting in the arm of a seating unit; button
means receivable in the housing and moveable longitudinally
between a first position and a second position, the button means

20  including locking means for alternately maintaining the button
means in the first and second positions; actuating means for
actuating cylinder means having a stationary portion and a
moveable portion; flexible cable means having a first end connected

to the button means and a second end operatively connected to the

25 actuating means, whereby, when the button means is moved from
the first position to the second position, the actuating means is
actuated so that the moveable portion of the cylinder means may be
adjusted relative to the stationary portion, and when the button
means is moved from the second position to the first position, the

30 moveable portion of the cylinder means is fixed relative to the
stationary portion.

This Sheet Has Been Relil aced




- 3- device utilizing a gas cylinder is provided to | ock the rocking

novenent at a desired position. Meiller et al (United States
patent no. 4,743,065) discloses an of fice chair, the back rest
menber of which and the seat nmenber of 5 which may be adjusted by neans
of gas spring uwoiszodias! | er et al di scl oses a | ocki ng nmrackosiobsse N
utilizes a single actuating lever to adj ust the inclination of the.
back rest menber as well as the séat menber . Vari ous
control linkages for height adjustment 105  mechanisms are known in the
art. Exanples of these include Kuhn et al (United States Patent No.

5,069, 496), Knapp (United at e Pat e 4,408, 80 bon et al
(nited States Patent No. The cyinderprgang & prelsmiie a Hamgfesy 'e?#q@eﬁssﬁr
Patent No. 4,072, 288Jj.e, the fluidkpoHebylindir E'ndt%ldrf)él&hﬁﬁdegr&ﬁﬁ)t
4,373,°692) and Lai (United 15 St at’'es Pat ent 222,78

Nurrpr ous neans have be&tﬁnumonwnsmprisseal longitudinally extendmgf shafs
chair back menber. ér“Eﬁ&'CiﬁeVl‘%@igs n@a%'ﬁﬂjﬁg%ﬁ}ﬁxﬁsﬁrst engaghiiént S

the use of. pneurratlc cyli nders. See exa
(United States Pdt enmegns positionedxn thei staft and(sxqonédem@gmemanmns 20

Eﬁapf) (163| fgg) St 2;122 ate ?("ﬁo%&ﬁxgk%ﬁg)%%son Eg?)é%q tmeans
Pat ent No. 4, 681, 369Preferably,Uthe douSing bas Iaalcmg;tu‘dmalby Zztenzﬁﬁg,oﬁmhgn
et al (United StatespBoha bn\Binet Aifact'8ha e $dcbRAPLRShgertlirt®theans is
provided on the inner surface whereby movement of the button
10  from the first position to the second position causes the first
engagement means to undergo a rotational movement to
alternately secure the button in the first and second positions.
In one embodiment, the seating unit comprises a support
member; a seat member pivotally mounted on the support member;
15 an arm rest member, the arm rest member including a housing;
button means .receivable in the housing and moveable
longitudinally between a first position and a second position, the
button means including locking means for alternately maintaining
the button means in the first and second positions; a cylinder
20  having actuating means and operatively connected to the seat
member for adjustment of the inclination thereof; and, flexible cable
means having a first end connected to the button means and a
second end operatively connected to the actuating means whereby,
when the button means is moved from the first position to the
25 second position, the actuating means is actuated so that the
inclination of the seat member may be adjusted and when the
button means is moved from the second position to the first
position, the inclination of the seat member is fixed.
N _ In another embodiment a seating unit comprises a support
30 member; a seat member pivotally mounted on the support member;
an arm rest member, the arm rest member including a housing; a
cylinder having actuating means and operatively connected to the



States Patent No. 3,284,135). 25 Generally wth the foregoing

devi ces, the | ocking devices are adjusted by a |l ever or other
mechani sm which is positioned beneath the seat of the chair

Accordi ngly, the user nust extend their arm downwardly and then
transversely towDgeTitsi on underneath the seat to graspcricaskmenses SO
that they can actuate the 30 mechani sm This operation tends to be
difficult particularly if the chair has a l|arge, bulky arm Since
the use of these devices typically -bhcl udes a biasing neans to bias
a chair to a preset position, the

- 4 oper at Qeaf'HiembBER\fer TaHﬁxs&ﬁéﬁ'laéf e h@ﬁﬁéh&rptﬁéiéo@%é‘ﬁ*ﬁt{&ﬁ
position and hold the |ever position while sittin e
chair so as to haying Aéelemp:callu mdablsuse&prp@sstwmarymon andnay

require the 5 OPErAAI difddGREBEr $oVeRbI¥Ehved a st okt i WhRK! ¢ Ne

i nclination of
the telescopically extendable section is fixed in position relative to

5 the stationary section and an open position in which the
telescopically extendable section is moveable relative to the
stationary section, one of the telescopically extendable section and
the stationary section is pivotally mounted on the support member
and the other of the telescopically extendable section and the

10  stationary section is pivotally mounted on the seat member, the
cylinder extending upwardly from the support member to the seat
member; actuating means operatively connected to the valve
release member and movable between a first position, in which the
valve release member is in the closed position, and a second

15 position, in which the valve release member is in the open
position; button means receivable in the housing and moveable
longitudinally between a first position and a second position; :and,
flexible cable means having a first end connected to the button
means and a second end operatively connected to the actuating

20  means, whereby, when the button means is moved from the first
position to the second position, the valve release member is moved
to the open position so that the inclination of the seat member may
be adjusted and when the button means is moved from the second
position to the first position, the valve release member is moved to

25 the closed position so that the inclination of the seat member is
fixed.

In another embodiment a seating unit comprises a support
member; a longitudinally extending seat member positioned on the
support member; a back member pivotally mounted with respect to

30  the seat member for movement between an upright position and a
reclined position; an arm rest member, the arm rest member’
including a housing; button means receivable in the housing and



the chair accurately. This is also problematic if the operator has a

back probl em which prevents such.novenent. Nel son (United
States patent no. 4,595,237) discloses an actuating control for a seat
hei ght adj ust nent nmechani sm The 10 mechani sm of Nel son uses a pivotally
mount ed | ever mwam9erased on the bottom of the seat nunbeprcT/tiaden05656
still requires users to extend their arm downwardly beneath the seat .
to actuate the |ever. " European Patent Application No. 0 329
455 di scl oses a device for adjusti ng_ﬁnd | ocking the inclination of a

back rest of a, 15 for exanple, air craft seat. The apparatus conprises a
gas conpressi on spri ri

g I ¢h j.s actuated by _a button.
Ger man Appl i cati on DEmoxXeable| %ﬁ‘dﬂ?@'@d’%@’e? % fizsts gosition gud; a sepopd 5

chair. The release dgyiifén Uil buition ind2RGhEudINERldcKing meafiX F6i Hitdinalipynd! €
whi ch*i's nounted beneath the seat of a chair and 20 ~ which projects

out war dl y t her ef r om mpintaining the hution means go the first and sgeand pRsisionsna t ur n
actuates a pneunmatic 4 Bifcl .

| NVENTT ON cfifdel hatvihe Acfilbing: means and SPMIIRELpdibeb o

i nvention, thereS s badhindmbenfornadjustmentagfthe indination therepét andy fiexitde
positioning |inkage | | | ? '! | i

recei ving the actuat %%Q%gggﬁgthﬁwﬁgﬁgzz%?; or Q%t%%zggﬁﬁggggﬁpﬂr\?asnessang a
housi ng adapted for seondieng operativelyrconnicted seshe agtuating méarts ethereby,
Teans recei vable in {he NgshRoR el 58 2h SR8t ik bt posttion to the

second position, the actuating means is actuated so that the

10  inclination of the back member may be adjusted and when the
button means is moved from the second position to the first
position, the inclination of the back member is fixed.

In another embodiment a seating unit comprises a support
member; a longitudinally extending seat member positioned on the

15  support member; a back member pivotally mounted with respect to
the seat member for movement between an upright position and a
reclined position; an arm rest member, the arm rest member
including a housing; button means receivable in the housing and
moveable longitudinally between a first position and a second

20 position; locking means for alternately maintaining the button
means in the first and second positions; a cylinder having actuating
means and operatively connected to the back member for
adjustment of the inclination thereof; and, flexible cable means
having a first end connected to the button means and a second end

25 operatively connected to the actuating means, whereby, when the
button means is moved from the first position to the second
position, the actuating means is actuated so that the inclination of
the back member may be adjusted and when the button means is

. moved from the second position to the first position, the

30 inclination of the back member is fixed.
In the embodiment for adjusting the inclination of the seat
member, one of the telescopically extendable section and the



between a first position and a second position, the button nmeans

-4a I ncl udi ng | ocking neans for alternately maintaining the button
nmeans in the first and second positions; actuating neans for noveabl e
portion; flexible cable means having a first end connected 5 to the
butt on neans anwom7@tasnd end operatively connected to the PCTRCA965/0056610
nmeans, whereby, when the button neans is noved from the first positian
to the second position, the actuating neans is actuated so that the
noveabl e portion of the cylinder neans nmaygbe adjusted relative to the
stationary portion, and when the button 10 nmeans i s aned fromthe second
position to the first position,.the veabl%l ort| of he C I|nder

means is fixed rel atlt opgrxﬁgénonlsgfeéﬁa pvoﬁ esu

member and the other of the telescoplcally extenchble section and

the stationary section is preferably pivotally mounted on the seat. .

member. Further, the cylinder preferably extends upwardly from the
5 support member to the seat member.

Preferably, the button means is positioned in a housing
means and the button means travels inwardly into the housing
means as the button means passes between the first and second
positions (so as to undergo a inward translational movement).

10  Further, it is also preferred that the force which is required to move
the button means from the first position to the second position is
from about 5 to about 10 pounds and, more preferably, the force is
about 8 pounds. The distance which the button travels inwardly
may be up to 5/8 inch and, more preferably, the distance is about 1/4

15  inch.

Further, the actuating means may comprise an arm
member pivotally mounted with respect to the valve release
member, the arm member having a moment arm of sufficient
length to permit the button means to move from the first position

20  to the second position by the force applied through the finger of a
user when the user is seated in the chair. The cylinder is a fluid
filled cylinder. The fluid may be a gas (in which case the cylinder is
a pneumatic cylinder which is also known in the industry as a gas
damper). More preferably, the fluid is a non-compressible fluid such

25  as oil. Preferably, the cylinder is a non-pressurized cylinder (i.e. the
pressure of the fluid in the cylinder is sufficiently low so that the
piston of the cylinder will not move without an external force
applied thereto when the valve of the cylinder is opened).

In a further embodiment, the button means may include

30 the locking means for alternately maintaining button means in the
first position and then in the second position. Accordingly, when
the button means is in the first position, the valve release member



WO 97/ 07715 PCT/ CA96/ 00566
-5- The cylinder nmeans is preferably a non-pressurized

cyl i nder (i.e. the fluid in the cylinder is not at an el evated
pressure). The button neans may conprise a |longitudinally extending

shaf t e nges 9dist he | ocki ng means may conprise first engepeavEiosss O
means positioned on the shaft and second engagenent neans provided in

the housing for engaging the first engagenment neans. Preferably, the
housi ng has a | ongi tudi nally extending opeglng havi ng an i nner
surface and the second engagenent neans |s provi ded on the inner
surface whereby novenment of the button fromthe fjirst p03|t|on to the

second position causes iffhe closed position %WMYM@% ek the chair
rotational novenent 1 fixed. Wh&ﬁr%t%&oﬁ%%e&khgecghht gssxhﬂn,t rEl?efxiaiv?at and

second’ posi ti ons. I'n one enbodi nent, the seating unit
conprises a support release member is open and the user may rock backwards and

- forwards in the chair continuously adjusting the inclination of the
5 seat member or the inclination of the back rest member. The locking
means comprises a member which forms part of the apparatus for
actuating the positioning linkage and is therefore actuated by
movement of the button. Preferably, the locking means forms part

of the button means. .
10 One advantage of the present invention is that the infinite
tilt adjustment mechanism of the chair may be easily operated by
the user. In particular, the button is conveniently located for the
user so that the inclination of the seat member and/or the chair
back member may be easily set by the user while seated in their
15 normal work position. Thus, the operator may easily utilize their
legs to tilt the seat member backwards while comfortably seated in
the chair. A further advantage is that the user may operate the tilt
mechanism by applying only a minimal pressure with one finger of
their hand. Further, the tilt mechanism may be locked in any
20  desired position, as opposed to preset positions. Accordingly, the
user may adjust the inclination of the seat member of the chair to

precisely match their needs.

A further advantage is that the user may operate the chair
while in a regular seated position. As will be appreciated, a person
25 whose back permits them to have only limited movement may be

able to easily set the chair back to the desired inclination.

BRIEF DESCRIPTION OF THE DRAWING FIGURES
- These and other advantages of the instant invention will be
more fully and completely understood by reference to the following
30  drawings of a preferred embodiment of the invention in which:



menber; a seat nmenber pivotally nounted on the support nenber; 15 an arm
rest menber, the armrest nenber including a housing; button neans
recei vabl e in the housing and noveabl e | ongi tudi nally between a first
position and a second position, the button nmeans incl udi ng | ocki ng

means for alterggbgdyrsmai nt ai ni ng the button neans in therichdadosaand
second positions; a cylinder 20 having actuating neans and operatively

connected to the seat menber for adjustnment of the inclination
t hereof; and, flexible cable means .Rgvi ng a first end connected to
the button neans and a second end operatively connected to the

actuati ng neans wher eby, '?:rey‘gﬁ

first position to the 25 F econ pos:itetl’ gfnét&pﬁtg ac?e}a I'ng rreans |s éfuat ed
so that the i néhe tved positioh huttors accordingiie therinstdnd mdemmmd and when

t he button neans is ved.fromthe s . the fi
position, the inclination g’lijg“trﬁe é%%tﬁr‘?ﬁﬁ,ﬁﬁéf” °$5§Fdi ¢'1-15 ﬂ 5 of

anot her enbodi nent  aaf afteiriide ABuatdE®NPr i Ses a support 30 nenber; a seat
menber pivotally mounted on the support_ nenb an armrest rrerrber

the armrest nemer incl udFigyre 2nisan ﬁﬁlaf&emem of the| hutien according tectheat i ng
means and operativel ynstaitiRcéMtor ShdWihg the button in the closed position;

Figure 3 is an enlargement of the button according to the
instant invention showing the button in the open position;

Figure 4 is a cross section along the line 4-4 in Figure 2;

10 Figure 5 is a cross section along the line 5-5 in Figure 3;

Figure 6 is an exploded view of Figure 4;

Figure 7a is a top plan view of the outer member shown in
Figure 6;

Figure 7b is an elevational view of the outer member

15 shown in Figure 6;

Figure 8a is a top plan view of the inner member shown in
Figure 6;

Figure 8b is an elevational view of the inner member
shown in Figure 6; '

20 Figure 9a is a top plan view of the housing shown in Figure
6;

Figure 9b is a cross sectional view along the line 9-9 in
Figure 6;

Figure 10 is a perspective view of a chair according to the

25 instant invention;

Figure 11 is a side view of the chair of Figure 10 sltowing the
seat member adjustment mechanism in which the seat member of
the chair is in the horizontal position; |

Figure 12 is a side view of the chair of Figure 10 showing the

30 seat member adjustment mechanism in which the seat member of
the chair is in an inclined position;
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- 6- seat nenber for adjustnent of the inclination thereof, the
cyl i nder having a tel escopi cally extendabl e section, a stationary
section and a val ve rel ease nenber noveabl e between a cl osed

position in whiwipemeris the tel escopically extendabl e secti onpecscAdsnosési n
position relative to 5 the stationary section and an open position in

whi ch t he t el escopi cal |y extendabl e section is noveable relative to
t he stationary section, one of the_ltl'gl escopi cal |y extendabl e section
and the stationary section is pivotally nmounted on the support

menber and the othep, of the tel escopically extendable section_and
the 10 stationary sectio igure J %Pﬁl?@a’%‘ijﬁf% Vb‘ﬁ”tq%éﬂ’é%‘gt‘\ Hé e 1@he
cylinder extendi ng UMK tHe &3t D@nBeHBTdhe cREIFIS in e h6Az&Ral position;

menber; actuating neans operatively conpnected to the val ve rel ease

menber and novabl e bet weenFigure 141is gpsniarged fyont yiew ofidetail A of Figuse 4@
rel easg menber is in; : Eﬁeﬁ ASdrht . . alaon, in
whi ch the val ve rel eggsgﬁurrg{ er |a£ I n ﬂt’ﬁgbf(ﬁ;ﬂgghﬁr%ﬁpgﬂégﬁtﬁ}eg X %‘%r?()n means
recei vabl e in thé housing Eigmraﬁﬁ-iwmanlargementhﬁdgmlﬁ' oh Figured8: ween a
first position and a secong. hikon:. f. L e _neans
having a first end connectgl(fq'?glléﬁlsegﬁ#t Oenwofthechad' Sf(h%lu?e‘f@%owmgatﬂe

chair back member adjustment mechanism in which the chair back

is in an upright position; and,

Figure 17 is a side view of the chair of Figure 10 showing the
10  chair back member adjustment mechanism in which the chair back

is in an inclined position.

The two position button disclosed herein may be used to
actuate different mechanisms of a seating unit such as a pedestal
15  chair. For example, the cylinder may form part of a chair and may be
used to adjust the height of the chair, the inclination of the seat
member of the chair or the inclination of the back rest member. of
the chair with respect to the seat member of the chair. In accordance
with one embodiment, the button is preferably used to actuate a
20 non-pressurized cylinder (e.g. an oil filled cylinder). Preferably, the
cylinder is used to adjust the inclination of the seat member of the
chair or the inclination of the back rest member of the chair with
respect to the seat member of the chair. Due to its construction, the
button is preferably positioned in the arm of a chair for ease of use
25 Dby the user.

Figures la and 1b show a schematic of the two position
button when used in this environment. As shown therein, button
. means 10 is used to actuate cylinder 12 via cable 14. Cable 14 may
comprise a braided wire 16 which is positioned within a plastic sheet

30  or the like to ensure free movement of wire 16.



means and a second end operatively connected to the actuating 20 nmeans,

wher eby, when the button neans is noved fromthe first position to
t he second position, the valve rel ease nenber is noved to the open
position so that the inclination of the seat nenber may be adj ust ed
and when the buiigyisasns is noved fromthe second POSigotRi ,E;a gle
first position, the valve release nenber is noved to 25 the close
position so that the inclination of the seat nember is fixed.

I n anot her enbodi nent a seating unit conprlﬁes a support menber; a
| ongi tudi nal | y extendi ng seat nenber p05|t|oned on the suppor t

Tember for movement bet weenRETPVEE I HEUSe 2 i 35 ifign Tneans wﬁééhiféém
posi tion; an arm rest jgefiaer(closed) %émbﬁsindﬂiﬁbéﬁcond (open) %bﬂﬂirﬂ
housi ng; button neans recelvable in the housing 97/07715
PCT/ CA96/ 00566 means 10 may comprise button 20 and transversely extending
member 22. Transversely extending member 22 extends outwardly
5 from rear surface 24 of button 20. Transversely extending member
22 extends through opening 30 (see Figure 9a) in housing 26.
Transversely extending member 22 has distal end 28.
Housing 26 may have a first arm 32 and a second arm 34.
Cam member 36 is pivotally mounted by pivot pin 38 to the distal
10  end of first arm 32. Cable 14 has a shoulder member 40 and the end
of wire 16 connected to button means 10 has an enlarged end 42.
Cam member 36 is provided with an opening (not shown) through
which wire 16 passes. Enlarged end 42 is retained against surface 44
of cam member 36 such as by providing a recess in which enlarged
15 end 42 is seated. Second arm member 34 has an opening (not
shown) through which wire 16 passes. Shoulder member 40 abuts
against surface 46 of second arm 34.
It will be appreciated that wire 16 may be retained in cam
member 36 by any means known in the art. Wire 16 may be fixedly
20  attached thereto (e.g. by welding, gluing or the like). Alternately,
wire 16 may be removably connected thereto for ease of repair, such
as by the means described above, in case wire 16 should break.
Button means 10 is preferably associated with a locking
means to maintain button 20 in each of the first and second
25 positions into which it may be moved. The locking means
preferably comprises part of button means 10. For example, as
shown in Figures 4 and 5, transversely extending member 22
comprises inner member 50 and outer member 52. Inner member 50
is slidably positioned in inner member 52. Inner member 50
30 comprises a cylindricé.lly shaped longitudinally extending member
54 and engagement member 56. Similarly, outer member 52
comprises a longitudinally extending member 58 and engagement



-7- noveabl e | ongitudinally between a first position and a second

position, the button

means i ncl udi ng | ocking neans for alternately

mai ntai ning the button nmeans in the first and second positions; a
cyl i nder having actuati ng nmeans and operatively connected to the 5
menber for adj Wybwgin®f the inclination thereof; and, flexi b'l‘i:wcmsmosss
cabl e neans having a first end connected to the button nmeans and

second end operatively connected to the actuating neans, whereby,

when the button nmeans is noved fromthe fiqsSst position to the se
position, the actuating nmeans is actuated so that the 10 inclination

t he back nenber may be and wh t o ans-i s nov
fromthe second posi tq‘%agérogé fé“ﬁrr%? ber 51% hojlaw |58r1""s tP_ng 2 AREMIBE
the back menber is figpaktending at least substahtiall!there | IRRdr Meffbal 1500
unit conprises a support menber; a | ongitudi nal extendlng seat

menber positioned on af‘ﬁeou"eiﬁneg\bﬁbcﬁzt argepiged soaﬂlﬁééan ¥i odending

mounted w th respect
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engagement member 56.

Engagement member 60 of outer member 52 has a toothed
surface 68 and a plurality of protrusions 70 equidistantly spaced
around engagement member 60. Toothed surface 68 has a plurality
of crests 88 and a plurality of troughs 92 (see Figure 7b). Protrusions
70 have a surface 71 positioned distal to toothed surface 68.

Housing 26 has an opening extending therethrough having
an inner surface 72. Positioned on inner surface 72 are a plurality of

first raised members 74 and a plurality of second raised members 76

which are spaced around inner surface 72. Members 74 and 76
define first channels 82 and second channels 84 which are
equidistantly spaced around inner surface 72. As best shown in
Figure 9a, first and second raised surfaces are set out in sequence
around inner surface 72 as follows. Starting at any particular point, a
first raised member 74 is provided. Adjacent this, a second raised
member 76 is provided. Adjacent thereto, another first raised
member 74 is provided. This sequence of members defines a second
channel 84. This pattern is repeated in equidistance spacing around
inner surface 72. Neighbouring first raised members 74 define first
channels 82. As shown in Figure 9a, three such series may be
provided.

The upper surface of first and second raised members 74 and
76 define a plurality of discrete cam surface 78. As best shown in
Figure 9b, the cam surfaces 78 are circumferentially angled. Outer



having a first end connected to the button nmeans and a second end 25
operatively connected to the actuating neans, whereby, when the

button neans is noved fromthe first position to the second

position, the actuating nmeans is actuated so that the inclination of

the back menberwgiypPsadj usted and when the button means is percassiitzssd
fromthe second position to the first position, the 30 inclination of

t he back nmenber is fixed. In the enbodi nent for adjusting
the inclination of the seat menber,,,0ne of the tel escopically

ext endabl e section and the VO 97/07715

PCT/ CA96/ 00566 onary

section is preferabl P‘ﬁ‘f“bﬁ 803 mmeéhoﬁrh?%“&?ﬁpﬁtr? position ‘Wé’r?ﬁ
the other of the tel qsfirpi 2@l Ay shyivani Fﬁré@ﬁt hBlisiAB ™6 has an dpefiing 30

stationary section 1S Rk extends tHerethroagh Outer hl%mé’er} 80 defines an o
pening
which is sized to slidably receive longitudinal member 58.

5 Inner member 50 is slidably mounted inside outer member-
52. When inner member 50 is fully inserted into outer member 52,
toothed surface 64 of inner member 50 engages toothed surface 68 of
outer member 52. Toothed surfaces 64 and 68 are sized and shaped
so that when inner member 50 is fully inserted into outer member

10 52, rotation of outer member 52 causes inner member 50 to rotate.
When toothed surfaces 64 and 68 are spaced apart, inner and outer
members 50 and 52 may independently rotate without causing the
other member to rotate.

Longitudinally extending member 58 of outer member 52 is -

15  sized so as to freely rotate in the opening provided in outer member
80. Accordingly, as shown in Figures 4 and 5, when button means 10
is assembled, inner member 50 is positioned inside outer member
52 and outer member 52 is positioned inside housing 26. A portion
of outer member 52 extends through the opening provided in outer

20 member 80.

Protrusions 70 of outer member 52 are sized so as to permit
engagement member 60 to be received within housing 26 as shown
in Figure 5. Accordingly, the circumference of engagement member
60 (as measured around the circle defined by the outer surface of

25  protrusion 70), is less than the diameter of the opening in housing
26 defined by the inner surface of second raised members 76. Thus,
protrusions 70 may be received in both first channels 82 and second
channels 84.

Protrusions 66 of engagement member 56 define a circle

30 having a diameter smaller than the diameter defined by inner
surface 72 of housing 26 but larger than the diameter defined by the
inner surface of second raised members 76. Accordingly, protrusions



menber. Further, the cylinder preferably extends upwardly fromthe 5
support nenber to the seat nenber. Preferably, the button
means is positioned in a housing nmeans and the button neans travels
inwardly into the housing means as the button means passes bet ween
the first and sgRfy positions (so as to undergo a in

transl ati onal m)vementf 10 Further, it is also preferred%‘flat the ?ﬁgrce
which is required to nove fhe button nmeans fromthe first position
to the second position is fromabout_5 to about 10 pounds and, nore
‘preferably, the force is about 8 pdothds. The di stance which the
button travel s i nwardl may be upto 5/8 inch and, nor referably,
the distance is aboutﬁémy qq;reqemeﬁm first channels 82 baymatdn, sec:mf ghannels ng
neans may comprise angarm menber pivotally nmounted with respect to
the val ve rel ease " nmenber, the arm nenber having a nonent arm of

suf fici ent | engt h toThnamperatum dfutl'teotwaemstmn buttenf willnridve be r st

posi tion tothe eca R tian for i ed through th
finger of a ?SCVR%% SEF ““ S8ER | 0 ‘t ha uon#ﬂ ﬁ?%der
is afluid 5f i I;b&ih&y showarin F‘geré QubdteﬁmyerhbeﬁSE&&ﬁ(ll)ﬂ myauea infse
the cylinder is “Eﬁi matthc cyl i nder which |€ al so known jn the

i ndustry as a gas hous %éﬁ’) gsmant mamber 64,15 in gprfacts euter
non- conpressi bl e fl wﬁlemh 8026f ho@ssnglzb FRFREE iAkéy melnior B0 itibrfed®
non-pressurized cylinde pressure of the flﬁ‘igéyﬂn t he

cylinder is sufficieni ﬁo%ﬂg% Argordingly, each prfrusign 49 is iwigRra wi| |
not nove without an eHa@hBRIG26F 88 and each birifitn! 6618 alighb8 "withea itk e Of
the cylinder is opened).

1 channel 82. In the position shown in Figure 4, toothed surfaces 64
and 68 do not fully engage. Instead, toothed surfaces 64 and 68 are
slightly offset so that the crests of toothed surface 64 are positioned
slightly forward of crests 88 of toothed surfaces 68.

When button 20 is pushed inwardly, towards the position

1

15 shown in Figure 3, movement of button 20 towards housing 26
causes .outer member 52 to travel inwardly into housing 26. When
outer member 52 undergoes a translational inward motion, the
contact between toothed surfaces 64 and 68 causes inner member 50
to undergo a similar translational movement. Accordingly, when

20  button 20 is fully depressed, inner member 50 travels sufficiently far
so that engagement member 56 is positioned outside housing 26. At
this position, inner member 50 is freely rotatable within outer
member 52. As will be appreciated by the discussion hereinafter,
cam member 36 applies an opposed translational outward pressure

25 to engagement member 56. This pressure causes toothed surface 64
of engagement member 56 to cam along toothed surface 68 until
crests 86 are positioned in troughs 92 and, similarly, crests 88 are
positioned in troughs 90. This motion causes inner member 50 to

- rotate around its axis with respect to housing 26. This rotation of

30  inner member 50 with respect to housing 26 causes protrusions 66 to

be out of alignment with first channels 82.



In a further enbodi nent, the button nmeans may include 30 the |ocking

nmeans for alternately maintaining button neans in the first position
and then in the second position. Accordingly, when t he button neans
is in the first position, the valve rel ease nenber WD 97/ 07715

PCT/ CA96/ 00566 - 9- LS.

cl osed positi or?vgr%’cfmgtl:scordi ngly the inclination of the chair M&Aba?‘{sspﬁe ]
fixed. When the button is in the second position, the valve rel ease
menber is open and the user may rock backwards and forwards in the
chair continuously adjusting the inclinati¥r of the 5 seat nember or
the inclination of the back rest nenber. The | ocking nmeans conpri ses

a nmember which forms part Whembutiop20is reledsed by the useratiaptessuge tapplied
PO 10NN, L1 1Ka0e goC S er e 5T S member 36 YRS Hind) s

outer members 50 and 52 to undergo a translational outward

motion and button 20 accordingly moves outwardly to the position

5 shown in Figure 3. As outer member 52 enters housing 26, lower

surfaces 71 of protrusions 70 engage cam surfaces 78. Surfaces 71 cam

along surfaces 78 until each protrusion 70 is aligned with either a

first or second channel 82 or 84. At this position, outer member 52

may travel inwardly into housing 26 until the position shown in

10  Figure 5 is achieved. As inner member 50 moves into housing 26,

protrusions 66 engage cam surfaces 78. As cam surfaces 78 are

inclined circumferentially inwardly into housing 26, continued

pressure on engagement member 56 by cam member 36 causes

toothed surface 64 to cam along cam surfaces 78, further rotating

15 inner member 50 with respect to housing 26. This rotation of inner

member 50 is terminated when protrusions 66 engage sides 75 of

first raised members 74. This is the position shown in Figure 5. In

this position, engagement between toothed surface 64 and cam

surface 78 of second raised surface 76 prevents further inward

20 motion of inner member 50 and accordingly the button is locked in
the second position.

When it is desired to move the button to the first position

(Figure 2), the button is again depressed inwardly. The inward

motion of button 20 causes translational inward motion of outer

25 member 52. Outer member 52 again engages inner member 50

causing inner member 50 to move outwardly from housing 26.

Once protrusions 66 are positioned outside housing 26, inner

member 50 is again freely rotatable within outer member 52. Due to

the rotation which occurred when inner and outer members

30 cammed along cam surface 78, crests 86 and 88 are slightly off-set.

The pressure exerted by cam member 36 against engagement

member 56 again causes toothed surface 64 to cam along toothed



of the button nmeans. 10 One advant age of the present invention

Is that the infinite tilt adjustnent mechani smof the chair may be
easily operated by the user. In particular, the button is
conveniently | ocated for the user so that the inclination of the
seat nenber andggoshRes chair back nenber may be easily p&icA¥nhdss
user while seated In their 15 normal work position. Thus, the operator
may easily utilize their legs to tilt the seat menber backwards
while confortably seated in the chalr. A further advantage is that
the user may operate the tilt mechafi"sm by appl ying only a mini nal
pressure with one finger of their hand, Further, the tilt mechani sm

may be | ocked in anySuzface 68unti} engsty i are Rositipned jibintrough 92 and crests

positions. Accordi ngbﬁaré?ﬁsitioned withs® ir agj ust the inclination of the
seat nenber of the chair to precisely match their needs.

A further advantage is thaiWhencbutian mesgbes % istreleased, camimember 36 cahsdse in
ST S22 DOSLidand ) B0 S 5810 A" e
easily set the cHair oubwhrd enotion. ddsiowtdr imerhben 62 centers housing 757 Iower
CESCY P11 O 0 115 DRI A1 8BRS 0 gy o 9458 2 S G o
conpl et el y under st oodldng swdfsrecT8 antib eatie protrusionnZ) is3alignedl avitineithef aa
preferred enbodi ment fi%t (%orhseeciorrl]cy %ﬂg}uﬁ’e’] é.znof"\@i.cké this position, outer member 52
may travel inwardly into housing 26 until the position shown in
10  Figure 4 is achieved. Similarly, as inner member 50 enters housing
26, protrusions 66 engage cam surface 78 and cam along this surface
until each protrusion 66 is in alignment with a first channel 82. In
this position, inner member 50 may travel inwardly into housing 26
until the position shown in Figure 4 is achieved. In this position,
15  the button means is again locked in the first position. It will be
appreciated that protrusions 66 and 70 are positioned relative to first
and second channels 82 and 84 so that when inner and outer
members 50 and 52 are received in opening 30, crests 86 are
positioned offset from troughs 92 and when inner member 50 is
20 moved outwardly to a position at which it is freely rotatable, the
offset will cause inner member 50 to rotate relative to outer member
52, _
As shown in Figures 1a and 1b, cable 14 is connected to
actuator 94 which is positioned at one end of cylinder 12. Actuator
25 94 may have stationary arm 96 and pivoting arm 98. A spring may
be positioned, for example, around wire 16 between arms 96 and 98
to bias arms 96 and 98 to the position shown in Figure la (see for
example spring Figure 15). Preferably, cylinder 12 has two internal
. chambers which are isolated from each other by means of a valve
30 (not shown). When the valve is open, fluid may flow from one
chamber to the other thus allowing a telescopically expandable
piston to expand outwardly, or contract inwardly, with respect to the
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Figures la and 1b are schematic representations of a use of the two
position button according to the instant invention; Fi gure
1c is a cross 5%67%971%' ong the line 1-1 in Figure I b of Pcﬁ%

al ternate actuator Figure 2 is an enlargenent of the ton
according to the i nstant invention showing the button in the cI osed
posi tion; Figure 3 is an enlargenent of the button according
to the i nstant invention showi ng tHe button in the open position;

Figure 4 is a cross section along the line 44 in quure 2

Figure 5 is a cross $tationary howsing of eylindes 18. Cylingder; 3dwaéa§alveorelease pin
e S 31T L0, W Aly SR in 100 i e sgpd P, i e 07

valve is closed and the two chambers are 1solated from each other so

that the piston is fixed in the position with respect to the housing.

5  When valve release pin 100 is moved to the open position, the

valve is open and the two chambers are allowed to communicate

permitting the piston to expand outwardly from or inwardly into

the housing. Cylinder 12 is preferably a non-pressurized

cylinder (i.e. when the valve is open, the pressure in the cylinder

10  will not cause the piston to move either inwardly or outwardly). If
cylinder 12 is a pneumatic (i.e. pressurized cylinder), then arms 96
and 98 of actuator 94 must have a large movement arm so that the
button may be easily actuated by the pressure applied through a
finger of the user.

15 When the user wishes to adjust cylinder 12, they push
inwardly on button 20 with, for example, their thumb. This causes
button 20 to move to the recessed position shown in Figure 3.
When button 20 is pushed. inwa;rdly, transversely extending
member 22 pushes on cam member 36 moving cam member 36 to

20 the position shown in Figure 3. This movement of cam member 36
causes wire 16 to draw arm 96 towards stationary arm 94 (it moves
to the position shown in Figure 1b). By this movement, valve
release pin 100 is forced inwardly into cylinder 12 thus permitting
the piston of cylinder 12 to telescope either inwardly or outwardly

25  with respect to the housing.

When it is desired to fix cylinder 12 in a desired position,
the user again pushes and releases button 20 moving it to the closed
position shown in Figure 2, thus permitting valve release pin 100 to
move arm 98 to the distal position shown in Figure 1a and thus

30 closing the valve.

The pressure required to move button 20 may vary from
about 5 to about 10 pounds and, more preferably, is about 8 pounds.



Figure 7b is an elevational view of the outer nenber 15 shown in Figure

6; Figure 8a is a top plan view of the inner nmenber shown in
Fi gure 6; Figure 8b is an elevational view of the inner
menber shown in Figure 6; 20 Figure 9a is a top plan view
of the housing sk@Wwiess Fi gure 6; Fi gur e gt so6eses
cross sectional view along the line 9-9 in Fi gure 6;

Figure 10 is a perspective view of” a chair according to the 25 instant

i nvention; Figure 11 is a S|d$ view of the chair of Figure
10 show ng the seat nenber adjustnent frechanismin which the seat

menber of the chair is in the horl zont al gom ti on;
Figure 12 is a side viHvthsf pressurehrgquired o guove bottend20) rsglqsnethaambo:se%u

reber adj ust rent eChagagg, ek tuilbr! 55 niéybe TBMERD actuated BPInEWBL

in an i'nclined positi
brushing against. If the pressure is greater than about 10 pounds,

then the pressure may be too great for many users to easily move
5  button 20. It has been found that a pressure of about 8 pounds is
‘optimal.

Button 20 preferably has a relatively short stroke between
the closed position shown in Figure 2 and the opened position
shown in Figure 3. Preferably, the distance travelled by button 20

10 may be about up to 3/4 inch but, preferably, is about 1/2 inch and
may be about 1/4 inch. Depending on the relative length of arms 36a
and 36b of cam 36, the distance travelled by wire 16 may vary as
button 20 travels between the two positions. A 1/2 inch movement
of the button may cause wire 16 to travel 1/2 inch if arms 36a and

15  36b are substantially the same length.

As button 20 is utilized, wire 16 may become stretched. In
order to ensure correct positioning of pivoting arm 98, as well as a
full stroke for pivoting arm 98, adjustment means 102 may be
provided. Adjustment means 102 may comprise a threaded opening

20 104 in stationary member 96 which receives threaded member 106
which is provided at the end of cable 14. Nut 108 is provided to
secure threaded member 106 in the desired position.

By turning stationary arm 104 relative to threaded member
106, threaded member may be moved alternately further into or

25 further out of threaded opening 104. Movement of member 106
accordingly adjusts the amount of cable extending between arms 96
and 98. Accordingly, the open position of pivoting arm 98 (as shown
in Figure 1a), may be increased or decreased. When member 106 is
in the desired position, nut 108 may be moved to the position

30 shown in Figure lc to prevent further lengthening of wire 16.

It will be appreciated by those skilled in the art that various

modifications of button means 10 may be permissible. For example,
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Figure 13 is an enlarged front view of detail A of Figure 10 i n which
t he seat nmenber of the chair is in the horizontal position;

Figure 14 is avpog%_?lkged front view of detail A of Figure 10percaoshdise'i Ch

the seat nenbe e chair is in an inclined position;. 5

Figure 15 is an enlargement of détail E of Figure 10; Fi gure
16 is a side view of the chair of Figure 10 show ng the chai r back
menber adj ust nment rrechanl smin which themair back IS in an upright
position; and, Figure 17 is a side view of the chair of
Figure 10 showi ng thécylixﬁierdﬁas actuated hpﬁtaaouﬂtqrdsnmentmfhahesmleasevw ch
t he chair back N n I I ned | DESCRI RTI ON OF THE
PREFERRED EMBCDI MENP ih100;'t2R eang 1ff ‘S@n?‘? grsigied B TIFss RN e i n
may be used to m&ﬁﬁddbq:edmﬁfftﬁgemb d&‘pﬁi‘iﬁﬁh&ﬂiﬁw&fdl of asalvegpledgetpiauch as
a pedestal 15 chair. For exar’g) t he, cyl i nder part of a chair
and nay be us 90; 8s appesed A PIRTILA s § % tensional farce, thekeio; sk PHOWR on of
LQﬁbZ ‘faf_., f nsnb%rah tHetHeR As 'will be &Sprefiatdd By #idBe SKillbd on BACKrt! B!

exact configuration and orientation actuator 94 may be varied.

A chair may have a seat member which may be inclined.
Referring to Figures 10 - 14, the use of a button, and preferably a two
position button, to control the inclination of the seat member of a

10  chair will now be discussed.

Referring to Figure 10, a pedestal chair is shown. For ease of
reference, the foam padding of the chair has been removed so only
the frame members are visible. The frame members may be made of
any particular material which provide sufficient strength for the

15  chair. Preferably, the frame members are made from metal. Chair
110 comprises seat member 112, chair back member (which may be
referred to as a back rest member) 114, wheeled base 116 and support
leg 118 extending between seat member 112 and wheeled base 116.
Arms 120 are provided at opposite sides of seat member 112. For

20  clarity, only one arm has been shown in Figure 10.

In the embodiment of Figures 10 - 14, chair back member
114 is affixed to seat member 112 by back support member 122. As
will be appreciated by those skilled in the art, the chair need not
have a chair back. If the chair includes a chair back, then various

25 means are known in the art for fixing chair back 114 to seat member
112. Chair back 114 may be pivotally mounted by means of pivot
means 124 to seat member 112 so that the angle of inclination of
chair back 114 can be varied with respect to seat member 112.
Alternately, chair back 114 may be fixed in position with respect to

30  seat member 112.

Optionally, means may be provided to adjust the height of
the chair. Accordingly, support leg 118 may comprises a



the chair with respect to the seat nenber of the chair. In accordance
with one enbodi nent, the button is preferably used to actuate a 20

non- pressuri zed cylinder (e.g. an oil filled cylinder). Preferably, the
cylinder is used to adjust the inclination of the seat nenber of the
chair or the iRghbheison of the back rest nenber of the chair pericdAesmosss
respect to the seat nmenber of the chair. Due to its construction, the
button is preferably positioned in the armof a chair for ease of use 25

by the user. Figures la and | b show a schematic of the two
position button when used in this &Rk ronment. As shown therein,
button nmeans 10 is used to actuate cylinder 12 via cable 14. Cable 14
may conpri se atdlescopicallyi expandinghcylindes hawinig ippetiand dosver seqtibnst i ¢
sheet 30 or the Ij uk r enen |k -

97/ 07715 Ul(c?t él‘?ovsﬂ)s. Sﬁclfx c?'ﬁnggfé are éen%fralw k%gé% &él%% Fbto%%%)

- 12 - have two internal chambers which are isolated from each other by

means of a valve. When the valve is opened, fluid may flow from

5 one chamber to the other thus allowing the upper section to expand

upwardly, or contract downwardly, so as to adjust the height of the
chair.

Seat member 112 may comprise frame 130 having

longitudinal side portions 132 and transverse front portion 134.

10  Additional reinforcement is provided to frame 130 by transverse

struts 136 which extend between longitudinal side portions 132.
Struts 136 may be affixed to the lower side of the

longitudinal side portions 132 by any means known in the art. For

example, if side portions 132 and struts 136 are made of metal, struts

15 136 may be welded or bolted to side portions 132. In the preferred
embodiment of Figure 10, each strut 136 has descending portions 138
which are connected by horizontal portion 140. Horizontal portion
140 provides a mounting platform for leg support 118 which is
positioned below seat member 112.

20 Seat member 112 is pivotally mounted with respect to
support leg 118 so that it may rock back and in the arc represented by
arrow A in Figure 12. Referring to Figures 11 and 12, upper
mounting plate 150 is affixed to the lower surface of horizontal
portion 140 of struts 136. Once again, upper mounting plate 150 may

25 be affixed by any means known in the art (eg. welding or bolting) to
horizontal portions 140 if these components are made of metal.

Lower mounting plate 152 is affixed to the upper portion of support

leg 118 by any means known in the art. Upper mounting plate 150 is

. pivotally mounted with respect to lower mounting plate 152 by

30 means of pivot pin 154 which extends transversely through
openings (not shown) in upper and lower mounting plates 150, 152.
Accordingly, seat member 112 may be pivoted from the horizontal



Referring to Figures 2 and 3, button neans 10 is shown in its first
(closed) position and its second (open) position. Button means 10
may conprise button 20 and transversely extending menber 22.
Transversely extendi ng nmenber 22 extends outwardly 5 fromrear surface

24 of button 20wdémppeer sel y extendi ng nmenber 22 ext ensSricAvenuh
opening 30 (see Figure 9a) in housing 26. Transversely extendi ng

menber 22 has distal end 28. Housi ng 26 nay have a first arm
32 and a second arm 34. Cam nenber is pivotally nounted by pivot
pin 38 to the distal 10 end of first arfi32. Cable 14 has a shoul der
menber 40 and the end wire 16 connected to button neans 10 has an

enl arged end 42. Pomm*en@em Eigure 1 &mithe Jeaswar dbyn iRglinedn gosition

shown) t hrough shifiE Jgh?e passes. Enlarged end 42 is retained
agai nst surface 44 g}mam rirgnber 36 such as by providing a recess in

which enlarged 15 end ém‘eferalﬂgasent xr@mhendlarmyrﬁ:ebb:asédl éms iro theeni ng
Sgai nst surface 45 of ST Nt PositorBy S5iing Hille 4l Eﬁ%ﬁéﬁéﬁs%?tgi o
that wire 16 may Be r(mbash@ﬂn) g meansretdyche ffounyedifty sprag
ol i ng o he 11ke) i%?'@%v from sp% g Réé?sﬁo&sﬁ%va%m“i%%?t ed
thereto for ease of rgpgér méusting plate 139 by f@hknmnsn OgheC akheBuahey,e, in
case wire 16 should break. 10 i s erably
associ ated with a | ocleRsigning means,maycbe proyi é?ff&?&"‘a ah 156, F°na §‘hﬂ'@f t he
first and second tension in the spring means.
10 As shown in Figures 11 and 12, infinite tilt adjustment
mechanism. 170 comprises cylinder 172 having stationary housing
174, telescopically expandable piston 176 mounted therein and valve
release pin 182. Cylinder 172 preferably extends generally vertically
and is preferably mounted at the front portion of chair 110. Cylinder
15 172 is preferably pivotally mounted on chair 110 by means of upper
pivot mount 178 and lower pivot mount 180.
Cylinder 172 may be a fluid cylinder and is preferably filled
with a non-compressible fluid (e.g. oil). Cylinder 172 has two
internal chambers which are isolated from each other by means of a
20 valve (not shown). When the valve is opened, fluid may flow from
one chamber to the other thus allowing telescopically expandable
piston 176 to expand upwardly, or contract downwardly, with
respect to stationary housing 174. When valve release pin 182 is in
the closed position, then the valve is closed and the two chambers
25  are isolated from each other so that piston 176 is fixed in position
with respect to housing 174. Accordingly, the tilt or inclination of
the chair with respect to the horizontal is fixed in position when
valve release pin 182 is in the closed position. When valve release
pin 182 is moved to the open position, then the valve is open and
30 the two chambers are allowed to communicate permitting piston
176 to expand outwardly from housing 174 or to contract inwardly



25 positions into which it may be noved. The | ocki ng neans

preferably conprises part of button neans 10. For exanple, as shown
in Figures 4 and 5, transversely extendi ng nmenber 22 conpri ses inner
menber 50 and outer nenber 52. Inner nmenber 50 is slidably
positioned in i nmber 52. Inner nenber 50 30 conpri SefcPCA96/00566
cylindrically shaped | ongitudinally extendi ng nenber 54 and
engagenent menber 56. Simlarly, outer nmenber 52 conprises a

| ongi tudi nal | y extendi ng nenber 58 and enqxgenent WD 97/ 07715

PCT/ CA96/ 00566 -13- menber 60.
Quter nmenber 52 is hollow so as to define an opening 62 extendi ng at

| east substantially tiweriedusingd?4 sbrthay thednblination at seat mminbroll&&nagmber
52 are sized so that |;Onﬁlc*] ’(H aII ar?ﬁ)t’ gow%wardly menber 54 may

slidably received in
Refernng to Figure 13, the upper portion of cylinder 172

may be pivotally mounted by means of upper pivot mount 178.
5 Upper pivot mount 178 comprises mounting bracket 184 which is
affixed to transverse front portion 134 (e.g. by welding or bolting if
these elements are made of_ metal). Piston 176 has upper portion 186
which is positioned within bracket 184. Upper portion 186 and
bracket 184 have openings provided therein through which pivot

10 pin 187 may pass.

The lower portion of cylinder 172 may be pivotally
mounted as follows. Housing 174 may have lower portion 190
which is fixed to plate 192 (e.g. by welding). The rear portion of plate
192 is affixed to tubular bracket member 194 (see Figure 10).

15  Alternately, tubular bracket member 194 may be integrally formed as
part of plate 192. Lower mounting plate 152 is provided with
tubular bracket members 196 which may be affixed thereto eg. by
welding. Tubular bracket members 196 and tubular bracket member
194 are positioned so as to define a longitudinally extending channel

20  through which pivot pin 198 may extend.

As will be appreciated by referring to Figures 11 and 12,
when seat member 112 is adjusted from the generally horizontal
position to an inclined position, the angle between cylinder 172 and
lower mounting plate 152 as well as the angle between cylinder 172

25 and front portion 134 will vary slightly. By pivotally mounting
cylinder 172 with respect to both lower mounting plate 152 and front
portion 134, no tensional or bending stresses are imparted to
cylinder 172 and accordingly piston 176 may smoothly travel into
and out of housing 174.

30 Actuator 200 may be any actuator that is adapted to operate a
cylinder 172 and may be mounted on the lower surface of plate 192.
Preferably, actuator 200 has a stationary arm 202 and pivoting arm



5 Engagenent nenber 56 has a toothed surface 64 positioned
distal to distal 28. Toothed surface 64 has a plurality of crests 86 and a
plurality of troughs 90 (see Figure 8b). Further, engagenent nenber

56 has a plurality of protrusions 66 equidistantly spaced around

engagenent nmenbayo ofe771510 Engagenent nenber 60 of ouper/cARsoSE 52
has a toot hed surface 68 and a plurality of protrusions 70
equi di stantly spaced around engagenent nenber 60. Toot hed surface 68
has a plurality of crests 88 and a E#urallty of troughs 92 (see

Fi gure 7b). Protrusions 70 have a S@fface 71 positioned distal to

t oot hed surface 68. Housi ng 26 _has an openi ng extendi ng

t her et hrough havi ng 204vﬂn¢hﬂﬁiﬁﬂmaﬂyummae@e 20SF@@W@nbﬁﬁﬂ%g%thnﬁﬂtBmwface

72 are a plural ity of agg, Statichhiy bk B2y BEREERA') Afe SoPby'aRl e

second rai sed nmenbers ch are arou I nner )
Menbers 74 and 76 knowridhithe aff that pccbmde&aaﬁxedamm:méonpwmmm s§é34

which are 20 equi di nt | und i nne urface 7 best, shown
" i gure Sa, Ml e e oy SR P02 AR FE gy Faticilas
sequence ar®punghapenthiat provides a fixedsmbehi Rpive¥ pint 2060 PivoliAy arm

particul ar point, a first raised nenber 74 is provided. Adjacent
this, a second raised?04hasinngesuefaced0B; o 1y oyi ded. Adj acent thereto,

another first raised 25 TR&lEtal énd of Hrfi 20 troml PivotSsia Z06CH ;stbvmtaberS'
defi nes a second channel 84. This gattern isr ted N
i s

equi di stance spaci ng with Apening 210.; $imijl RIERHRS Grmy 204
rai sed members 74 def kg fivst pin 206 i paoVELE With Opesn@I2.N EAKKI 21492,

t hree such series may be provi de
10 ° comprises, e.g. a braided wire 218, which is held within a plastic like
housing to permit smooth movement of wire 218 therein. Wire 218
is provided with enlarged end 220. Cable 214 is provided with
shoulder member 216 which abuts against stationary arm 202. Wire
218 passes through openings 210 and 212. Enlarged end 220 is
15 retained on outer surface 222 of pivoting arm 204, such as by‘
providing a recess in which enlarged end 220 is seated, while
permitting wire 218 to pass through openings 210 and 212.
An opening is provided in stationary arm 202 so that, as
pivoting arm 204 moves from position shown in Figure la to the
20 position shown in Figure 1b, valve release pin 182 is moved from
the closed position (in which piston 176 is fixed in position with
respect to housing 174) to the open position (in which piston 176
may move with respect to housing 174). To this end, as shown in
Figure 13, valve release pin 182 may extend outwardly through
25 stationary arm 202. Inner surface 208 of pivoting arm 204 may be
flat so that as arm 204 pivots towards stationary arm 202 (to the
position shown in Figure 1b) valve release pin 182 is depressed into
housing 174 thus opening the valve. Alternately, it will be
appreciated that protrusion 203 or other button means may be
30 provided on inner surface 208 to contact valve release pin 182 and
that valve release pin 182 may be recessed within stationary arm 202
if protrusion 203 is of sufficient size.



30 The upper surface of first and second rai sed nmenbers 74 and
76 define a plurality of discrete camsurface 78. As best shown in
Figure 9b, the camsurfaces 78 are circunferentially angled. Quter

WD 97/ 07715 PCT/ CA96/ 00566
-14- mewbetnBes i s provi ded on housing 26 at a positi orroTrA96/eEsss O
button 20. As shown in Figure 9a, housing 26 has an opening 30 whi ch
extends therethrough. Quter nmenber 80 defines an opening which is
sized to slidably receive |ongitudinal nmenper 58. 5 | nner
menber 50 is slidably nounted inside outet nber 52. When i nner
menber 50 is fully inserted into outer nenber 52, t oot hed surface 64

of inner nenber 50 engages Bustarhowans 286de pgevided in arm 120t eButtemimeans?.

Toot hed surfaces 64 ‘;??@r'?lgxa%ﬁflék%ee%?”ﬁ%%%gﬁﬁgv&bh betﬁrgeﬁ%te a\@f%sgeaner

menber® 50 is fully i ute
(open) position and the ocutward {open) position. Preferably, button

means 230 comprises:a button means 10 which locks in each of these

5 positions.
The operation of the actuation means will now be described
with the use of the lockable two position button shown in Figures 2
and 3. Referring to Figure 13, valve release pin 182 is shown in the
closed position. In this position, valve release pin 182 is in the

10 raised position. Due to the construction of the cylinder, valve
release pin 182 is biased into this position so that cylinder 172 will
not be prematurely actuated. The pressure exerted by valve release
pin 182 against arm 204 causes arm 204 to be maintained in the
distal position with respect to stationary arm 202. This force upon

15  arm 204 is transmitted through cable 214 and therefore retains cam
member 36 in the position shown in Figure 2. Arm 36b of cam
member 36 transmits this force outwardly through transversely
extending member 22 to button 20 so that button 20 is in the raised
position shown in Figure 2.

20 When the user wishes to adjust the inclination of the seat
member of the chair, they push inwardly on button 20 with, for
example, their thumb. This causes button 20 to move to the recessed
(open) position shown in Figure 3. When button 20 is pushed
inwardly, transversely extending member 22 pushes on arm 36b of

25 cam member 36 moving cam member 36 to the position shown in
Figure 3. This movement of cam member 36 causes cable 214 to
draw arm 204 towards stationary arm 202. By this movement, vaive
release pin 182 is forced inwardly into cylinder 172 thus permitting
piston 176 to telescope either inwardly or outwardly with respect to

30 housing 174. The user may rock backwards and forwards in the
chair. When the user desires to fix the seat member of the chair in a
desired position, the user moves the seat member to the desired



10 52, rotation of outer nenber 52 causes inner nenber 50 to rotate.
When t oot hed surfaces 64 and 68 are spaced apart, inner and outer

menbers 50 and 52 may i ndependently rotate w thout causing the ot her
menber to rotate. Longi tudi nal | y extendi ng nmenber 58 of
outer nmenber 53yo®707s Sized so as to freely rotate in the opeficAds0ses
provided in outer nenber 80. Accordingly, as shown in Figures 4 and
5, when button nmeans 10 i s assenbl ed, inner nenber 50 is positioned
i nsi de outer nenber 52 and outer 2§gber 52 is positioned inside
housi ng 26. A portion of outer r 52 extends through the opening

provided in outer . 80. rotr ons_70 of _outer
nenber 52 are sized ggm g“'t%“{pBﬁeﬁ’feP button 20 @n’&&’@éﬁgﬁ %@WSG’%‘@
received within houswn&é%am@w&:\ove arm, 204 Eb%@edétalgeroeé@'j g,aé nt he

ci rcunference of engagenen as neasured aroun e CI rcle
defined by the out ershawndneFigare 33 thuprmmltbeuvabae in thissposition, the

di aneter of the ope ﬁm‘h urf ace
of second raised ne ers %]8 Shair is once gg lﬂr usi ons%ﬂg@lﬂ%m@%e?{/ed in
both first channéls @ﬁlhaappmmeﬂthatlfalo:habiabhﬁoﬁdsnotused then the user

i anetor omal ler. t ha o SoMBEY depfest B AeFupdl fhe otk IR B
housi ng 26 but | ar gethetdesiretirpositiomoet er defined by the i nner surface
of ‘second rai sed menbers 1, AGCOrSHRg Y 193P Will Bepreciated that arm 204

provides a moment arm to reduce the pressure which must be

10  exerted by the user to move valve release pin 182 from the closed
position to the open position. In particular, the distance between
valve release pin 182 and cable 214, referred to by reference numeral
B in Figure 13, provides a moment arm which is substantially
longer than the distance between pivot pin 206 and valve release

15  pin 182, referred to by reference numeral A. By varying the length
of moment arm B with respect to A, the amount of force which
must be applied, and the distance through which cable 214 must
travel, may be adjusted. Preferably, the length of moment arm B
with respect to A, and it's configuration, are sufficient to permit

20  button 230 to be depressed when a relatively low force is applied by
the user, e.g. that pressure which may be applied through a finger by
the average person. If moment arm B is too long, or the distance
which must be travelled by arm 204 is too short, then the
adjustment mechanism may be accidentally actuated by the user by

25 merely brushing against button 230. The ratio of the distance B:A
preferably varies from about 1:2 to about 1:3, more preferably, from
about 1:2 to about 1:2.5 and more preferably the ratio is about 1:2.5.

By constructing actuator 200 according to this invention, the
amount of pressure directed on the valve release pin 182 by pivot

30 arm 204 may be substantially greater than the pressure required to
depress button 230. Preferably, a pressure from about 10 to about 20,
more preferably from about 15 to about 20 pounds, is required to
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- 15- 66 may be received in first channels 82 but not in second
channel s 84. The operation of the two position button
wi |l now be described with reference to Figures 2 - 5. Wen button
20 is in the WwooaRzist i on shown in Figure 2, outer nenber 52pcerciavéréoges

i nserted into housi ng 26 so that engagenent nenber 60 is in contact.
with outer menber 80 of housing 26. Further, inner nenber 50 is

posi ti oned i n housing 26. Accordingl each protrusion 70 is aligned
with a channel 82 or 84 and each pr ru5|on 66 is aligned with a
first 10 channel 82. In the position shown in Figure 4, toothed surfaces
64 and 68 do ndnoveivalye seleasgepin 192 the Ahle open positiony dn suds aceserthess

o2 onea ° O 1Y, OBkl Soblie K ndh Bbof 2B sy E G 415
When button 20 i s pushbduf h0grooinds andyanare preferpbly, tis @hout 8 pounds. If the
pressure required to move button 230 is less than about 5 pounds,
5  then button 132 may be accidentally actuated by the user brushing
against. If the pressure is greater than about 10 pounds, then the
pressure may be too great for many users to easily actuate the
adjustment mechanism. It has been found that a pressure of about 8
pounds is optimal.

10 Generally the arms of chairs are relatively thin. Thus, to fit
button 230 in arm 120 of chair 110, button 230 generally has a
relatively short stroke between the released position shown in
Figure 2 and the depressed position shown in Figure 3. Preferably,
the distance travelled by button 230 may be about up to 3/4 inch but,

15  preferably, is about 5/8 inch. Correspondingly, the distance travelled
by pivoting arm 204 with respect to stationary arm of 202 is
preferably about 5/8 inch. Thus, due to the length of moment arm
B, the ratio of the distance travelled by button 230 to the distance
travelled by pivoting arm 204 permits about a corresponding

20  increase in the magnitude of force applied by arm 204 to valve
release pin 182.

A chair may have a chair back member which may be
inclined. Referring to Figures 10 and 14 - 17, the use of a button, and
preferably a two position button, to control the inclination of the

25  chair back member of a chair will now be discussed.

Chair back member 114 is pivotally mounted with respect to
the seat member so that the angle of inclination of chair back
member 114 may be varied with respect to seat member 112. Chair
back member 114 may itself be pivotally mounted to seat member

30 112 (eg. by mounting the frame of chair back member 114 to the
frame of seat member 112). Preferably, as shown in Figures 10, 16
and 17, chair back member 114 is fixed to transverse rear portion 264



15 shown in Figure 3, novenent of button 20 towards housing 26
causes outer nenber 52 to travel inwardly into housing 26. Wen

outer nmenber 52 undergoes a translational inward notion, the cont act
bet ween toot hed surfaces 64 and 68 causes inner nenber 50 to undergo
a simlar transyyémapds novenent. Accordingly, when 20  but tideibeiodses
fully depressed, inner nenber 50 travels sufficiently far so that
engagenent nenber 56 is positioned outside housing 26. At this
position, inner nenber 50 is freely rotatable within outer menber

52. As will be appreciated by the di scuss1@T hereinafter, cam nmenber

36 applies an opposed transl ational outward pressure 25 to engagenent
menber 56. This presdbakisdiselfpivotally mounted fiaseatcrhember 112. Jiramsvgasperaant

menber 56 to camalo .00t - SULS . j r est re,
positioned in troughgﬁgg‘ggn%@dlssl ﬁ‘?%%ﬁbﬁ%é"r’%épt rggu%treél © Fong%'“%’%?al[ ?lgﬁed I n
troughs 90. This not iportionsi$3%adjacent thierdae endf of iongitudinal sidegportiono Bzl its
axis with respect to housi %28 Thj st‘;.otat h@qég‘f l’301‘ inngr gggblg 50
with respect to housing 26 ‘ChFe8¥N L IEHEES S c8iath, Pack memper s @
alignment with fipst méantieg plate262, The upper portion of back support member 122

is attached to mounting plate 262. For example, if back support

member 122 and mounting plate 262 are made of metal, back
support member 122 may be welded or bolted to mounting plate 262.
Alternately, back support member 122 may be slidably received in

10 mounting plate 262 so that the height of chair back member 114 may
be adjusted with respect to seat member 112. Back support member

122 may be received in a opening in mounting plate 262 which is
dimensioned to fixedly hold back support member 122 in place.
Similarly, the lower portion of back support member 122 is attached

15  to transverse rear portion 264. For example, if back support member
122 and transverse rear portion 264 are made of metal, back support
member 122 may be welded or bolted to transverse rear portion 264.
Transverse rear portion 264 is preferably pivotally secured

to the rear portions of longitudinal side portions 132 by pivot means

20  124. Transverse rear portion 264 may have descending end portions
268 and central horizontal portion 270. Pivot means 124 may be any
means known in the art. For example, pivot means 124 may

comprise a bolt having a head (positioned on the inner surface of
descending portion 268), a longitudinally extending body portion

25 (extending through descending portion 268) and an end (positioned
in longitudinal side portion 132) to which a bolt is attached. A spacer

272 may be placed over a portion of the longitudinally extending
body portion of the bolt. Transverse rear portion 264 may
accordingly be pivotally mounted between the bolt and spacer 272.

30  Accordingly, chair back member 114 is fixed in position with respect
to transverse member 264 and pivots with respect to seat member

112 as transverse member 264 pivots. As will be appreciated, by
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- 16- - Wien button 20 is rel eased by the user, the pressure
appl i ed t o engagenent nenber 56 by cam nmenber 36 causes inner and
outer nmenbers 50 and 52 to undergo a translational outward not i on
and button 20 agepyAasl y noves outwardly to the position 5 porddéinedst
Figure 3. As outer nenber 52 enters housing 26, |ower surfaces 71 of
protrusions 70 engage cam surfaces 78. Surfaces 71 cam al ong
surfaces 78 until each protrusion 70 is aligned with either a first
or second channel 82 or 84. At this positiréh; outer nember 52 may

travel inwardly into housing 26 until the position shown in 10 Figure 5
i s achi eved. As i nner affipdriygerchaiy backemember lduto meriiber 264 that jsrpivotadlyons

66 engage cam surfaces 7 C sur f 7 I . i nclined
circunferentially i n\/\ﬁ\%‘?‘fﬁcﬁ? 83#105‘5”%%;2,2’ %Sﬁt"l%ﬁ&éé defines 2 B}O&%raénbn
engagenent nenber 56 Wwhichaleversitheforte thatus epplied to moveaehicshckinéraber Bt 0
cam al ong cam surfaces 78, further rotalin jner mber 50. W th
respect to housing 26. Thi sAPof ‘?‘P’Bn“bfaélgﬁ 18, 14 ang, er“goaﬁ%é‘s"mem
term nated when pisot r hatR4YEsRO280N8 Aeferably moitnted offset to ohé ke, b W Ehe -
menbers 74. This is the position shown in Figure 5, In this

posi tion, engagement plangeceh i%_’[’ﬁé’ﬂ‘@ﬁrlflace _ ARSI 280 ComP?is%in_i%‘ 78
of second raised surf §Z?h§ﬁ%e&‘l§néé¥ ltig@r HO?Q‘I;\? dstatidnarfOhofBing’ 2830er

nmenber 50 and accordin tt'on 1s | ocke
telescopically expandable piston 286 mounted therein and valve

release pin 288. Motion control fluid cylinder 282 is preferably
10 fixedly mounted to the forward portion of seat member 112 by
means of forward mount 290 and, preferably, pivotally mounted to
the rear of seat member 112 by rearward pivot mount 292.
Motion control fluid cylinder 282 may be a non-pressurized
cylinder and is preferably filled with a2 non-compressible fluid (e.g.
15 oil). As is known in the art, motion control fluid cylinder 282 has
two internal chambers which are isolated from each other by means
of a valve (not shown). When the valve is opened, fluid may flow
from one chamber to the other thus allowing telescopically
expandable piston 286 to expand forwardly, or contract rearwardly,
20 with respect to stationary housing 284. When vaive release pin 288
is in the closed position, then the valve is closed and the two
chambers are isolated from each other so that piston 286 is fixed in
position with respect to housing 284. Accordingly, the inclination of
chair back member 114 is fixed in position when valve release pin
25 288 is in the closed position. When valve release pin 288 is moved
to the open position, then the valve is open and the two chambers
are allowed to communicate permitting piston 286 to expand
outwardly from housing 284 or to contract inwardly into housing
284 so that the inclination chair back member 114 may be adjusted
30 either forwardly or rearwardly.
Forward mount 290 may comprise a flange which descends
from the lower surface of horizontal portion 140. The forward end



t he second position. Wien it is desired to nove the button to
the first position (Figure 2), the button is again depressed

i nwardly. The inward notion of button 20 causes translational inward
notion of outer 25 menber 52. Quter menber 52 again engages inner nenber
50 causi wo dygas nenber 50 to nove outwardly from hous ipa/cCA6/0566
Once protrusions 66 are positioned outside housing 26, inner menber.
50 is again freely rotatable within outer nember 52. Due to t he
rotation which occurred when inner and outer menbers 30 cammed al ong cam
surface 78, crests 86 and 88 are sli ghtly‘%ﬁ‘f-set. The pressure
exerted by cam nenber 36 agai nst engagenent menber 56 agai n causes

t oot hed surface 64 t oofgiston|286gxtends Hrxpugh an opening githe flange and is fixedly

PCT/ CA96/ 00566 mounted thereto. Piston 286 may be fixedl} mounted thereto by any
means known in the art. Therefore, any movement of piston 286
with respect to hdusing 284 causes housing 284 to move rearwardly.

5 Rearward pivot mount 292 may comprise flange 294 and
extension arms 296. Referring to Figure 15, flange 294 extends
forwardly from the lower surface of horizontal portion 270.
Extension arms 296 extend rearwardly from housing 284. Extension
arms 296 may be pivotally connected to flange 294 by any means

10 known in the art. Extension arms 296 are pivotally connected to
flange 294 by means of bolt 298 and screw 300.

Actuator 310 may be the same as actuator 200. Actuator 310
is mounted on the forward portion of piston 286 at a position
forward of mount 290. Actuator 310 has a stationary arm 312 and

15  pivoting arm 314 which is pivotally connected to stationary arm 312
by pivot pin'316. Stationary arm 312 may be affixed to piston 286 by
any means known in the art that provides a fixed amount for pivot
pin 316. As will be appreciated, stationary arm 312 may be of any
particular shape that provides a fixed mount for pivot pin 316.

20  Pivoting arm 314 has inner surface 318.

The distal end of arm 312 from pivot pin 316 is provided
with opening 320. Similarly, the distal end of pivoting arm 314
from pivot pin 316 is provided with an opening (not shown). Cable
322 comprises, e.g. a braided wire 324, which is held within a plastic

25 like housing to permit smooth movement of wire 324 therein.
Wire 324 is provided with enlarged end 326. Cable 322 is provided
with shoulder member 328 which abuts against stationary arm 312.
Wire 324 passes through the openings in arms 312 and 314.
Enlarged end 326 is retained on outer surface 330 of pivoting arm

30 314, such as by providing a recess in which enlarged end 326 is
seated, while permitting wire 324 to pass through the openings in
arms 312 and 314.



surface 68 until crests 86 are positioned within trough 92 and crests

88 are positioned within troughs 90. When button nenber 20
is rel eased, cam menber 36 causes i nner and outer nenbers 50 and 52
to undergo a translational 5 outward notion. As outer nenber 52 enters
housi ng 26, | oWg§gerprris Surfaces 71 of protrusions 70 engage eeficavédossses
78. Surfaces 71 cam al ong surface 78 until each protrusion 70 is
aligned with either a first” or second channel 82 or 84. At this

posi tion, outer nenber 52 may travel inwardly into housing 26 until
the position showmn in 10 Figure 4 is ach@leved. Sinmilarly, as inner
menber 50 enters housing 26, protrusions 66 engage cam surface 78

and cam al ong this surface An o enmgtisl pﬂﬁ&ﬂed)mfstatﬁjmlﬁyﬁﬁm 312 Boathhf) rHgeNt
with a first channel I nner r 50 may

OSI&%
travel inwardly into IPGYR?% %3141“0"951} ﬁéﬁWt FisasePipi Fr e 4

is achieved. In this ﬁ@&kdveanfmmla\e aased)pbgﬁanrma%tﬁ rzsbqslfs& I the
first p05|t|on It will be appreci at ed Er usi ons 66 an 70

are positioned rel ati Rositioni withirespect to hgrsing84 position fim whicho

t hat when inner an o%&& Eﬁi%e?r&h [ i ng
30, crests 86 are g I605| tl 0¥1 se%?%(?rougﬁg%?aﬁg’ eﬁ&lpﬁdr%er
member 50 is 20  nowbowsuinekiguye t15, avalve irelease pinwmiazh ektenids otwatdly
rotatable, the t {yaéﬁg ﬁ{mgg | gty ve
to outer nenber tﬂgf%ﬂ stiibha 31 {mﬁﬁe gg?tggrﬂ%qﬁafa{'% %‘%
cable 14 is connect ed may be flat soathat as arod 314\pivits lttswprﬂsl statiomatyaarnoi3#2,end
of cylinder 12. Actuat Wve m?easepmﬁ?é’mhélve St&tl or}ngrM& andeplmvogheng

arm 98. A spring may
10  valve. Alternately, as shown in Figure 15, it will be appreciated that

protrusion 332 or other button means may be provided on inner
surface 318 to contact valve release pin 288 and that valve release
pin 288 may be recessed within stationary arm 312 if the button
means is of sufficient size.

15 As with the seat member tilt adjustment means, cable 322 is
affixed to a second button means 334 as is shown in Figure 10. The
button means 334 which operates actuator 310 may be positioned
beside the button means 230 which operates actuator 200.
Alternately, the button means 334 which operates actuator 310 may

20 be positioned in the other arm 120 from the button means 230
which operates actuator 200. As with button means 230, button
means 334 may comprise any button moveable between the
depressed (open) position and the outward (open) position.
Preferably, button means 334 comprises a button means 10 which

25 locks in each of these positions. Similarly, actuator 310 may be
operated in the same manner as actuator 200.

It will be appreciated by those skilled in the art that various
modifications of actuators 200 and 310 may be permissible. For
example, by way of example with respect to actuator 200, if cylinder

30 172 is actuated by the outward movement of valve release pin 182,
then button means 230 could be designed to release tension in cable
214 permitting the expansion outwardly of valve release pin 182, as



be positioned, for exanple, around wire 16 between arns 96 and 98 to
bias arns 96 and 98 to the position shown in Figure la (see for

exanpl e spring Figure 15). Preferably, cylinder 12 has two internal
chanbers which are isolated fromeach other by neans of a valve 30 (not

shown) . Wen them( o4%1s S open, fluid may flow from one PENERSE05¢60
the other thus allowing a telescopically expandable pi ston to expand
outwardly, or contract inwardly, with respect to the WO 97/07715
PCT/ CA96/ 00566 - 18- stationary
housi ng of cylinder 12. Cylinder 12 has a +@-e rel ease pin 100.
When val ve release pin 100 is in the dosed position, then the val ve

is closed and the two oppusbdrte poviding Iamlémwmeoétbeﬁs shown hereiri.hat
t he pistonisfixedir}‘,t eposwphggwth re %cﬁ_\ {"ﬂ housi ng 5 When
val ve rel ease pin 1005 ¥ I?@PS‘EFé‘i‘Feg 08¢ skifled in the att, the exact
configuration and orientation or arm 202 may be adjusted so long as-
a fixed mount is provided for pivot pin 206. Further, the exact
5 configuration and orientation of arm 204 may be varied.



I's open_and the two chanbers are allowed to conmunicate

val ve
permttlngtﬂul ﬁH”LHlIEH nd outwardly fromor inwardly into t he
housi ng ef erably a non-pressurized cyl i nder

(i

.e. when the valve is open t he pressure in the cylinder 10 wll not

cause the pi st e either i or outwardl y). If |_.nder
12 is a pneumat S?'P pressuri Zdrf-ﬁs"sh AET g TR arms 96 TCUCA 8
of actuator 94 nust have a |l arge [; i _S%Ef:'tf\ht t he button nmay

be easily actuated by the pressure=app finger of the
user. 15 Wien the user w shes3go adjust—cylinder 12, they push
i nwardly on button 20 with, for exanple, their thunb. This causes

button 20 to nove to the recessed position shown in Figure 3. When
button 20 is pushed inwardly, transversely extendi ng menber 22
pushes on cam nenber LCBARMYi ng cam nenber 36 to t he position shown in

06t owar s st at§ onar ¥ ar m A5 Ty EARD fppisats for acﬁ?#ﬁ%po%fﬁb‘%% gy "

Figure 1b). By this irwhedingtcylindler aneans in arsehting aunit medbi)ﬁngsthboaumator
inwardly into cy nder 12 thys tin t he piston of cylinder 12
to tel escope eit #e &ﬁ&gﬁ% % memgrespect to the

housi ng. V\he(ra)lathous adapdifor bountivlg it dkth ofl adeshisg r ed

posi ti on, t he user a ai n pushes and rel eases button 20 nmoving 1t to
the cl osed posi ti on® Hown in Fi gure 2, thus permtting val ve rel ease
pin 100 to Move ar b dritfort Hieass Feivabe i baid Rb&ifig iahdhingvesblda and

thus 30 closing the valyve.
J longitudinally between a first position and a second

10 position, said button means including locking means for
alternately maintaining said button means in said first and
second positions;

(c) actuating means for actuating the cylinder means, the
cylinder means having a stationary portion and a moveable

15 portion;

(d) flexible cable means having a first end connected to said
button means and a second end operatively connected to
said actuating means
whereby, when said button means is moved from said first position
20  to said second position, said actuating means is actuated so that the
moveable portion of the cylinder means may be adjusted relative to
the stationary portion, and when said button means is moved from
said second position to said first position, the moveable portion of
the cylinder means is fixed relative to the stationary portion.

25 2 The actuator apparatus as claimed in claim 1 wherein said

cylinder means is a non-pressurized cylinder.

3. The actuator apparatus as claimed in claim 1 wherein said
button means comprises a longitudinally extending shaft member

and said locking means comprises first engagement means
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The pressure required 0 may vary from about 5 to
‘about 10 pounds and, HWHmmﬁlﬁ Im “Tr s about 8 pounds. WO

97/ 07715 PCT/ CA96/ 00566
-19 - If the pressure requrred to nove button 20 is |ess than about
5 pound utton 20 may i T uat ed

brushi ng agai @l"’%ﬁ% pressure islig ’é’é %’%&?i%gé Erc:)@illlo pougﬁg

then the pressure may be too great flor_nm to _easily nove 5
button 20. It has been found that a pressure of about 8 pounds is

opti mal . Button 20 preferaid4y has a relatively short stroke
bet ween the cl osed position shown in Figure 2 and the opened
posi tion showpositioned Wresald shiife bid detond éfgagéhehtieans paosibd gn by
button 20 10 rraypbe about up to 3/4 inch but, preferably, is about 1/2
i nch and : said housing for engaging said first engagement means.

4. The actuator apparatus as claimed in claim 3 wherein said

housing has a longitudinally extending opening having an inner

5 surface and said second engagement means is provided on said
inner surface whereby movement of said button from said first
position to said second position causes said first engagement means
to undergo a rotational movement to alternately secure said button
in said first and second positions.

10 5. The actuator apparatus as claimed in claim 3 wherein said
shaft member comprises an outer shaft member and an inner shaft
member, said first engagement means comprises first and second
engagement members provided on said outer and inner shaft

members.

15 6. The actuator apparatus as claimed in claim 3 wherein

(a) said shaft member comprises first and second
longitudinally extending members each having first and second
ends;

(b) said first end of said first longitudinally extending

20 member adapted to receive a button, said first engagement means
comprises a first engagement member positioned on said second
end of said first longitudinally extending member, said first
longitudinally extending member having an opening extending
from said second end towards said first end, said first engagement

25 member having a first engagement surface;

(c) said second longitudinally extending member being
slideably positioned within said first longitudinally extending
member with said first end of said second longitudinally extending
member positioned within said first longitudinally extending

Thls Sheet Has Been R
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may be about 1/4 inch. Dependi ng | ative | ength of arnms 36a
and 36b of cam 36, the distance t ljw l n 16 may vary as

button 20 travels between the two "% inch novenent = - of
the button may cause wire 16 to travel 1/ hif arnms 36a and 15 36b

N
>
O

are substanti al g $-hes8ame | engt h. As_button 20pés, Med
wire 16 may becone st rlgtched. I'n || THIS SHEFTesg BRERNpuUre correct

G ; : I el IR
posi tioning of pivoting arm 98, aLmE full stroke for

pi voting arm 98, adjustment neans 10 A : provi ded. Adj ust nent
nmeans 102 may conprise a threaded opening- 3520 104 in stationary nenber 96

whi ch recei ves threaded nenber 106 which is provided at the end of
cable 14. Nut 108 is ﬁfe%ﬁéiedamoﬁrst engagerhiéftUinRahd TaAHEs compbises i%cbﬁﬂthe
desired position. EE% turning statiqnary arm 04 r atlve to
threaded nenber engagement fnemiet) Praitioned pny said sesond

further into or 25 tﬂx&'&t Qﬁga getefit AlvaarcstioRply nﬁngﬁ??eed gfgyegaat fi):fst

menber 106 accordi ngFy“adj usts t he anount end |ng
bet ween arns 96 engageme suriace asl ispid| h;uttqm@awerbemm tat atl gecomd | ng

arm 98 (as shown g P?Sgﬁbﬁ%%%{a?e égpom d?&\é :,re gﬂ‘%@ﬁ%%? ¢ Wen

menber 106 is desire “hu 8t he
position 30 shown leasﬂ?pq;umylaround pald\amst furt her I engt hening of wire

\%g'ri ous rmdiI 1E [ \émalt : oﬁcg) gg%?\ot gﬁ‘ ans Sﬁgt all§"oe sg‘sejorx{rﬁpsé'ﬁg %‘é a

exanpl e, longitudinal opening extending therethrough for receiving said ﬁrst

and second longitudinally extending members, said opening having
10  an inner surface and said second engagement means is provided on
said inner surface whereby movement of said button from said first
position to said second position causes said first engagement means
to undergo a rotational movement to alternately secure said button

in said first and second positions.

5 7 The actuator apparatus as claimed in claim 6 wherein

(a) said second engagement means comprises a plurality of
first and second longitudinally extending channels extending from
said first end towards said second end and spaced periodically
around said surface, each of said second channels positioned

20  between a pair of first channels, said second channels being further
recessed into said surface than said first channels;

(b) said first engagement member having a plurality of first
protrusions dimensioned to be received in said first channels and
positioned to be received in said first and second channels;

25 (c) said second engagement member having a plurality of
second protrusions dimensioned to be received in said second
channels and positioned to be received in said second channels; and,

(d) .cam means positioned on said inner surface adjacent
said first end to engage said first and second protrusions and align

30 said first protrusions with said first and second channels and said
second protrusions and with said second channels.
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WD 97/ 07715 00566
- 20- If cylinder 12 is actuated by the out vvael ! mﬂm

rel ease pin 100, then buttqn _means 10 could b esi gmed®t oS r el ease

t ensi on in W|re 16 perm ttijngy,ld reron-otwardly of val ve

rel ease pin as oppose to 4 dj‘ﬁ B§ENe65| onal AE

as shown %erel n. Further, be ~appreci af ed by those S d L n
the art, the exact confi gurat i on and orientation actuator 94 may be
vari ed. A chair may have a seat nmenber which may be

I ncl i ned. Referring to Figures 10-36%4, the use of a button, and
preferably a two - position button, to control the inclination of the
seat nenber of a 10 chair will now be di scussed.

Referring to Figure destal chair is shaqwn. as

reference, the foam addl ngﬁ FW’C?\B??“H’&S“O@@W‘?{ ]gbms%"‘fhﬁ‘?/m said
thetfralme menber s ar gciiating! theahBCirlcledes &8 niiedis 'F@id%d?tfxstm§ the any
particul ar hai r.

Preferably,

mat eri al which grow de sufficient strength for th

the fra

10

15

pajd flexible geble mganget al . Chair

A seating unit comprising:

(a) a support member;

(b) a seat member pivotally mounted on said support
member;

(c) an arm rest member, said arm rest member including a
housing;

(d) button means receivable in said housing and moveable
longitudinally between a first position and a second
position, said button means including locking means for
alternately maintaining said button means in said first and
second positions;

(e) a cylinder having actuating means and operatively
connected to said seat member for adjustment of the
inclination thereof; and,

(f) flexible cable means having a first end connected to said
button means and a second end operatively connected to
said actuating means

whereby, when said button means is moved from said first position

to said second position, said actuating means is actuated so that the

inclination of the seat member may be adjusted and when said

button means is moved from said second position to said first

25  position, the inclination of the seat member is fixed.

10.

The seating unit as claimed in claim 10 wherein said

cylinder means is a non-pressurized cylinder.
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110 conpri ses seat rrenber 112, chair back nmenber (which may be :
referréﬂll“U@l Hﬂ m\mtst rrenber) 114, wheel ed base 116 and support
leg 11 n seat nenber 112_and wheel ed base 116.

Arns 120" ar'e pr ovi ded at opposi te sides @f rgpat 3 B&[?;&For
LACED

cmhodi nent of PP "1a Chair bac et 2 aéﬂﬂ'é'%?@o_

seat nenber 112 by back support menber 122. As w || be appreciated
by those skilled in the art, the chair need not have a chair back.
If the chair includes a chair back, then v&@7-ous 25 means are known in
the art for fixing chair back 114 to seat nenber 112. Chair back

114 may be pivotal l'y mpunt edhb}éeiﬁ@%ﬁ&nﬁfasmlaiﬁ{edmdalm 10r0diegeihdaid Buftbit
menber 112 so that the %g‘gl e of ,inc |na1| aﬁ air back 114 can
be varied with respect a5 SORPIHERS nm inally extending mempberand saig, ck

114 may be fixed in pw&hgrh&éﬁshcéﬁppges firSt engikemertah Wlﬂo}\%d on

Optionally, means nay be ovi ded to adjust the height of
chair. "Accordingly, and sec@ndaengagement meags provided in said housmg

5 for engaging said first engagement means.

12. The seating unit as claimed in claim 11 wherein said
housing has a longitudinally extending opening having an inner
surface and said second engagement means is provided on said
inner surface whereby movement of said button from said first

10  position to said second position causes said first engagement means
to undergo a rotational movement to alternately secure said button
in said first and second positions.

13. The seating unit as claimed in claim 11 wherein said shaft
member comprises an outer shaft member and an inner shaft

15 member, said first engagement means comprises first and second
engagement members provided on said outer and inner shaft
members.

14. The seating unit as claimed in claim 11 wherein
(a) said shaft member comprises first and second
20 longitudinally extending members each having first and second
ends;

(b) said first end of said first longitudinally extending
member adapted to receive a button, said first engagement means
comprises a first engagement member positioned on said second

25 end of said first longitudinally extending member, said first
longitudinally extending member having an opening extending
from said second end towards said first end, said first engagement
member having a first engagement surface;
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cections - Cnott RRTILAM] BEEITER: ~er o°or <" General Ty known i n che art

~and have two ihternal &hafbets which are isolated from each other by
means of a valv, the valve is ' | ow fr D6/00s88'E
chamber to the %ﬂ%wﬁus al | owi ng {heHISHIETSeAs Beant eXpangJBﬂC ad .

upwardly, or contract downwardly, ‘s¢ as tBEadiosd the fhei ght of the -
chair. Seat nenber 1 Feorprisefra 130 having

| ongi tudi nal side portions 132 and transveB8e front portion 134. 10
Addi tional reinforcenent is provided to frame 130 by transverse

struts 136 which extend betpeaid segond dongitudindllypextehditty hieinber being

Struts 136 may be affixed,to the_ | ower sjde of, the .. .doqngitudinal side

portions 132 by any nﬂﬁ&a"i}hcﬁml‘?ﬁ*‘q é”"é‘lf'{“. spish first l°ng‘é'¥§‘ﬁ‘ﬁ-ﬂ , extendmg,

portions 132 and St r Uixerkdf wiHP siiBrs® bl W Bhid Slcbi Tongifudindlly ERnllhg
enbodi men

wel ded or bolted to side portions 132. In the preferred

of Figure 10, each stmembezcpasisionsd cwithingsaidr firgnlongitndinally exiendingir e
connected by hori gont t] | El i . 4 Wi des
a nounting pl atfo?% f%‘*“% %ﬁggﬁ??@%ﬁ‘%ﬁw cogg?;['llsegnlae%e el ow
seat menber 112. 20 engagement n8unbempasiiongd 2nj saigis end rapdnhaxingia h
respect to

third engagement surface drivingly engaged by said first

engagement surface as said button travels between first and second

positions to rotate said second longitudinally extending member at
10  least part way around said axis;

(d) said housing having first and second ends and a
longitudinal opening extending therethrough for receiving said first
and second longitudinally extending members, said opening having
an inner surface and said second engagement means is provided on

15  said inner surface whereby movement of said button from said first
position to said second position causes said first engagement means
to undergo a rotational movement to alternately secure said button

in said first and second positions.

15. The seating unit as claimed in ¢laim 14 wherein
20 (a) said second engagement means comprises a plurality of
first and second longitudinally extending channels extending from
said first end towards said second end and spaced periodically
around said surface, each of said second channels positioned
between a pair of first channels, said second channels being further
25  recessed into said surface than said first channels;

(b) said first engagement member having a plurality of first
protrusions dimensioned to be received in said first channels and
positioned to be received in said first and second channels;

(c) said second engagement member having a plurality of

30 second protrusions dimensioned to be received in said second
— channels and positioned to be received in said second channels; and,

This Sheet Has Been Reilaced :
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support leg 118 so that it may rock back and in the arc re:mmnmlﬂemm‘l

arrow A in Figure 12. Referring to Figures 11 and 12, uppe

plate 150 is affixed to the | ower surf

of struts 136. Once agai n, upper nount gtsp",‘ E50-—mmw.. 25 be affixe

any nmeans known_ in the art (eg. weldi ooy
portions 140 iprﬁmlﬁorrponents are L:-:-- ot ~ et

e_of horizontal * ctporti®mns

/ Loﬁ%@ﬂ{ﬁhg ]

W

d by

plate 152 is affixed to the upper “portion of sUppPO = |l eg 118 by any
means known in the art. Upper nounting plate 150 is pivotally
nounted with respect to | ower nmounting pl-<8%- 152 by 30 means of pivot
pi n 154 whi ch extends transversely through openi ngs (not shown) in
upper and | ower er

112 may be pivoted fromthe horiz

PCT/ CA96/ 00566

mounting pleg %ﬁmlé%?g%%siﬁoned on 8@ "ifh&05Urfa e RlljalERY

10

15

WO 97/ 07715
said first end to engage said first and second protrusions and align

said first protrusions with said first and second channels and said
second protrusions and with said second channels.

16. The seating unit as claimed in claim 11 wherein said
actuating means includes adjustment means for adjusting the
length of said flexible cable means.

17. The seating unit as claimed in claim 9 wherein said cylinder
includes a valve release member, said actuating means comprises
an arm member pivotally mounted with respect to said valve
release member, said arm. member having a moment arm of
sufficient length to permit said button means to move from said
first position to said second position by the force applied through a
finger of the user when said user is seated in the seating unit.

18. The seating unit as claimed in claim 9 wherein said cylinder
includes a telescopically extendable section and a stationary section,
one of said telescopically extendable section and said stationary
section is pivotally mounted on said support member and the other
of said telescopically extendable section and said stationary section is
pivotally mounted on said seat member.

19, The seating unit as claimed in claim 18 wherein said
cylinder extends upwardly from said support member to said seat
member.

20. A seating unit comprising:
(a) a support member; |
(b) a seat member pivotally mounted on said support
member;

This Sheet Has Been Replace
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position shown in Figur rdIy i nclined position
shown in Figure 12. E” ”"I"tl "lﬂa ably seat nmenber 112 nay be
bi ased, eg., into the * ¢ géneralty h i on by spring nmeans

as is known in the art 5 (not shpwn) JﬁggTibﬁﬁl:gE ans may be mount ed
in spring housi 156 and extﬁanﬂ_i_[ﬁﬁﬁ_'ﬂn__

sing 1 |
surface 158 of %Wm’lﬁpp nmounti ng plate 150 as 1s known m%@?’?&g

Furt her, t ensi oni ng nmeans nmay be provided such as knob 160, to

adj ust the tension in the spring neans. 10 As shown in
Figures 11 and 12, infinite tilt adjustneﬁﬁﬂ' mechani sm 170 conpri ses
cylinder 172 haV|ng stationary housing 174, telescoplcally

expandabl e piston 176 nount &) amamairestamember, seid arm rest megbes ipdluding2a
Cylinder 172 preferably extﬁgq%n enerally vertically and is
preferably nmounted at the fron 6rtion of chair 110. Cylinder 15 172 is

preferably pivotally nounte{doa cylinderlhéving aetaatingf meppsrand operatiyiel/p

nount 178 and | ower pivot npunt Jf$ id Ilntaé 172 be a
fluid cylinder and is pref eFERSFied | fo §aid seat TR
fluid (e.g. oil). &yli nder inclinationt #Mereof, said élaha nﬁ)et"el?e xéillyi”e

i sol ated from each ot her s . of a 20 valve (nqQt s Fe t"he
val ve i s opened, fluid may FH‘GWQF blg fection, a s*éﬁ%“%?ﬂa??ﬁ@?ntaﬁ t*héfal(YFHB aB¢ s

al lowi ng tel escopically expaisdremoveable btwideA's dibSed PositiBANEH WRItR sdld/. OF
contract downwardly, with respect to stationary housing 174. \Wen

val ve rel ease pin 182 is i ntelescopicallyextendallg spetion isdfixed; incppsitien telative i s
closed and the two chamber S, 3 saifbrkiPhéioh add'Boapth PobftonSth Whith

piston 176 is fixed in posit
10 saxd telescoplcally extendable section is moveable relative to

said stationary section, one of said telescopically extendable
section and said stationary section is pivotally mounted on
said support member and the other of said telescopically
extendable section and said stationary section is pivotally

15 mounted on said seat member, said cylinder extending
upwardly from said support member to said seat member;
(e) actuating means operatively connected to said valve
release member and movable between a first position, in
which said valve release member is in said closed position,

20 and a second position, in which said valve release member
is in said open position;

(f) button means receivable in said housing and moveable
longitudinally between a first position and a second
position; and,

25 (g) flexible cable means having a first end connected to said
button means and a second end operatively connected to
said actuating means,

whereby, when said button means is moved from said first position
to said second posii:ion, said valve release member is moved to said

30 open position so that the inclination of the seat member may be

adjusted and when said button means is moved from said second
position to said first position, said valve release member is moved
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with respect to housing 174. Accordingly, the tilt or inclination of
t he jlwllﬁ ul HHME to the horizontal is fixed in position when
val ve! PR S is in the cl o§edposrtieor—When=yal ve rel ease

pin 182 is noved to the open positi gnlHSHE

&THé‘\S'éSEENs open and 30

te pB

t he

two chanbers ar d to comuni ¢ M-AEERg pi sff on 7
expand out mrdl@ogjr’%ousi ng 174 or to contract rwardl y PCW&WG _

97/ 07715

PCT/ CA96/ 00566

- 23- into housing 174 so that the jnclination at seat nenber 11
may be adj usted either upwardly or-Hownwar dl y.

Referring to Figure 13, the upper portion of cylinder 172 may be
pi votal | y mount ed by tesaidsclosed ppsitionisodhatrthminclination of the segbmembew ist
mount 178 conpri ses %ﬁti ng bracket 184 which is affixed to
transverse front portion 134 (e.g. by welding or bolting if

10

15

20

21 The actuator apparatus as claimed in claim 20 wherein said
cylinder means is a non-pressurized cylinder.

22, The seating unit as claimed in claim 21 wherein said
actuating means includes an arm member pivotally mounted on a
pivot member with respect to said valve release member, the ratio
of the distance between said pivot member and the porﬁon of said
arm member to which said cable is affixed to the distance between
said pivot member and said valve release member being sufficient
to permit said button means to be moved from said first position to
said second position by the force applied through a finger of the user
when said user is seated in the seating unit.

23. The seating unit as claimed in claim 20 further comprising
locking means for alternately maintaining said button means in

said first and second positions.

24. The seating unit as claimed in claim 20 wherein said seating
unit is a chair.

25. A seating unit comprising:

(a) a support member;

(b) a longitudinally extending seat member posiﬁoned on
said support member;

(c) a back member pivotally mounted with respect to said
seat member for movement between an upright position
and a reclined position;

(d) an arm rest member, said -arm rest member including a

housing;
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t hese el ements aré ma
whi ch is positioned wyf
bracket 184 have openi

Piston 176 has upper portion 186
Il!ﬂ ng i'!l”lﬂl Upper portion 186 and
¢ S ein through which pivot 10 pin

187 may pass. The | ower er 172 may be
pivotally nmount ed as fol |l ows. I ecridagrBgENaye | o rfi 190
which is fixed WML 192 (e.g. bylwel %i agrLATbR rear port}l\gﬁr’g&' e

192 is affixed to tubul ar bracket ne 10). 15

Al ternately, tubular bracket nenber 194 may be integrally forned as

part of plate 192. Lower nounting plate IS ~is provided with

tubul ar bracket nenbers 196 which may be affixed thereto eg. by

wel di ng. Tubul ar bracket nfe)yluitiord ogans deceivable in paiddkeusing: apdrmoveable 194

hrough whi ch pi vor pin Loty unRR bR Y et BaSieih B3 gecordt
appreci ated by referring tpositiony eaidl buttod rhéans inciudingwloekingeniean® foer 112
is adjusted fromthe generall ri.zantal. . osition to, i ncl i ned
position, the angle bet mee%itf%ﬁa%@?‘f%“’éﬁgosmd buttbr ermrﬁ?ﬁ%{h’ﬁba ate
152 as wel|l as tige angl e bgéconarpositiorpgler 172 25 and front portion 134
will vary slightly. By pi v?éal I l,m)unti n‘ﬁf‘ tuati cylinder 172 with rlespect
to both | ower nounting pl af} a=Ylinqer:hayipg actuating Jpeans, angsgpergiively
tensional or bending_Stresgencttéd i t6PBHidCBatlo member fof djisleient 3F 3nd

accordingly piston 176 may_snoothly trayel jnto and out of housing

174. 30 Act uat inclingtiondhereof;and, act uat or that is adapted to

oper at e2 cyl i nder (ghextle caBN MearFNuViRsa Gitstidid taiREtedUb ARE Of
ate :

P 10 button means and a second end operatively connected to

said actuating means
whereby, when said button means is moved from said first position
to said second position, said actuating means is actuated so that the
inclination of the back member may be adjusted and when said
15  button means is moved from said second position to said first
position, the inclination of the back member is fixed.

26. The seating unit as claimed in claim 25 wherein said

cylinder means is a non-pressurized cylinder.

27. The seating unit as claimed in claim 25 wherein said button

20 means comprises a longitudinally extending shaft member and said
locking means comprises first engagement means positioned on
said shaft and second engagement means provided in said housing
for engaging said first engagement means.

28. The seating unit as claimed in claim 27 wherein said
25 housing has a longitudinally extending opening having an inner
surface and said second engagement means is provided on said
inner surface whereby movement of said button from said first
position to said second position causes said first engagement means
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- 24- 204 which is p| votal | y connect €d to sta |onary arm 202 by

pi vot pin 206. Stationary arm 20 pl ate 192 by any
means known in the art that provi d:‘e-’éi as’ﬁ‘%détﬂ‘\&ﬁ?ﬁﬁmt’fo A n
206. As W0 POTELS appreci ated, sta nar GEBEMYED2 ma fbe 'Cé‘ﬁ%/’w%“
parti cul ar 5 shape that provides a fixed nmount forprvot pin 206.
Pivoting arm 204 has inner surface 208. The distal end
of arm 202 from pivot pin 206 is provi ded-43- wi th openi ng 210.
Simlarly, the distal end of pivoting arm 204 frompivot pin 206 is
provi ded with openin taticha ravatesely seeufy e
218, which is held wq?ﬁ‘%’ﬁdeéggrﬁa?.c Ill]:‘Qov tbsag%g?ﬁgg’ to pergr#lggglrtr%&é{

novenent of wire 218 intsaidfirst apdrsecarpositions.

29. The seating unit as claimed in claim 27 wherein said shaft
member comprises an outer shaft member and an inner shaft

5 member, said first engagement means comprises first and second
engagement members provided on said outer and inner shaft
members.

30. The seating unit as claimed in claim 27 wherein
(a) said shaft member comprises first and second
10  longitudinally extending members each having first and second
ends;
~ (b) said first end of said first longitudinally extending
member adapted to receive a button, said first engagement means
comprises a first engagement member positioned on said second
15 end of said first longitudinally extending member, said first
longitudinally extending member having an opening extending.
from said second end towards said first end, said first engagement
member having a first engagement surface;
(c) said second longitudinally extending member being
20 slideably positioned within said first longitudinally extending
member with said first end of said second longitudinally extending
member positioned within said first longitudinally extending
member, said first engagement means further comprises a second
engagement member positioned on said second end and having a
25  third engagement surface drivingly engaged by said first
engagement surface as said button travels between first and second
positions to rotate said second longitudinally extending member at
least part way around said axis;
(d) said housing having first and second ends and a
30 longitudinal opening extending therethrough for receiving said first
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Is provided with enlarged end 220. Cable 214 is provided w
shoul der nenber 216 which abuts against stationary arm Zogll!mﬂglulmwuglm
passes through openings 210 and 212__Enlarged end 220 is sON,
outer surface 222 of pivoting arm 4’%mgs§d¢@qu\sngEN b providing a recess

in which enlarged end 220 is seat el IhEniaceEn  PerMitting w 18 t o
g@ﬂ 1%10 and 212. —An—dbeni ng |§Acb?m5%f in

pass through op

stationary arm 202 so that, as ’ pi voting arm 204 noves from position
~shown in Figure la to the 20 position shown in Figure 1b, valve rel ease
pin 182 is noved from the cl osed po#ition (in which piston 176 is

fixed in position with respect to housing 174) to the open position

(in which piston 176 and secondﬂﬁn%mkﬂnm ¥ BxtendB@Cineinbety) said\gpehirg haviagt hi s

end, as shown in Fi gure aqi/al ve rel ease pin 182 may extend
outwardly through 23m inEr SBHa faid pecond, grgagement deansds provided epng
arm 204 may be sajd ﬁ{né%u&ﬂaeém 80émBi o1 &:&mﬂ%ﬁ%&)g@&y arm
202 (to the position shown in Fidure 1b) valve release pin

depressed into pasition ﬂgsaldmcqmlspoﬁmnq@xaeﬁémﬁah%engage@mamw i t

w il be apgre a.;ﬁ%f t ol ifrat ShdVRnted® 9 alfehiR y be
30 provi ded on mngtrb sur g@% to&l?(k)nt act is\7gla\l/e re \ ase pi nﬁggﬁgﬁg

that val ve rel ease piin saBbfirsipandsecausbpesitdons. t hi n st ati onary arm 202
i f protrusion 203 is of sufficient size.
3L The seating unit as claimed in claim 30 wherein

(a) said second engagement means comprises a plurality of

first and second longitudinally extending channels extending from

10  said first end towards said second end and spaced periodically
around said surface, each of said second channels positioned
between a pair of first channels, said second channels being further
recessed into said surface than said first channels;

(b) said first engagement member having a plurality of first

15 protrusions dimensioned to be received in said first channels and
positioned to be received in said first and second channels;

(c) said second engagement member having a plurality of
second protrusions dimensioned to be received in said second
channels and positioned to be received in said second channels; and,

20 (d) cam means positioned on said inner surface adjacent
said first end to engage said first and second protrusions and align
said first protrusions with said first and second channels and said
second protrusions and with said second channels.

32. The seating unit as claimed in claim 27 wherein said
25 actuating means includes adjustment means for adjusting the
length of said flexible cable means.

33. The seating unit as claimed in claim 25 wherein said
cylinder includes a valve release member, said actuating means
comprises an arm member pivotally mounted with respect to said
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-25- I llLl!'lLl Iaﬂlton means 230 is provided in arm 120. Button neans
230 may ton noveabl en the depressed (open)

g

position and the outward (open) po but t on means

230 conpri ses means 10 whi 5' _ﬁAﬁﬁcﬂENo t hese
Wb : a*ﬁct uati on nmeand MY RO be

-positions. The oper '

descri bed with the use of fhe | ockabl e two WO posi tion button shown in
Figures 2 and 3. Referring to Figure 13, valve release pin 182 is
shown in the cl osed position. In thgs-position, valve release pin
182 is in the 10 raised position. Due to the construction of the
cylinder, valve valvé |r61é§§é Rieble? 2sdid abhaﬁ%wtm&ﬁg 3 Meieht @AmSr t hat
cylinder 172 w | not be renaturely actuated. The pressure exerted
by val ve rel ease sufﬁgent ispstﬁgtaa ngmmlarsmdzbnﬂeau@esn%ﬁ%m fromp gaid

mai ntai ned in the Gbﬁitoﬂlt 61'8? n%%
202. This force upon arm g | S tra\r%4 sm tt oug ﬁ%g%#d) gand
therefore retains carﬁngero mmwewhmm usaemtad mrﬂlslseamng wniki gure 2.
Arm 36b of cam
5 34 The seating unit as claimed in claim 25 wherein said
cylinder has spring means to bias said back member to said upright
position.

35. The seating unit as claimed in claim 25 wherein said
cylinder includes valve release member, said actuating means

10 comprises an arm member pivotally mounted with respect to said
valve release member, said arm member having a moment arm of
sufficient length to permit said button means to move from said
first position to said second position by the force applied through a
finger of the user when said user is seated in the seating unit.

15 36 The seating unit as claimed in claim 25 wherein said
cylinder includes a telescopically extendable section and a stationary
section, one of said telescopically extendable section and said
stationary section is pivotally connected to said back member.

37. The seating unit as claimed in claim 36 wherein said back

20 member is pivotally mounted on said seat member and said one of
said télescopically extendable section and said stationary section is
pivotally mounted on said back member.

38. The seating unit as claimed in claim 36 wherein said back
member is fixedly mounted on an attachment member, said

25  attachment member is pivotally mounted on said seat member and
said one of said telescopically extendable section and said stationary
section is pivotally mounted on said attachment member.
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menber 36 trans
ext endi ng nenbe
positi on shown

the inclination of the seat

utwardly through transversely
"!HEI ual ﬂﬁ Eﬁ so that button 20 is in the raised
! wi shes to adj ust

b ¢ YIEETHAT BBEN,

t hey push inwardly
REPYARE®. Thi

o

on button 20 w exanpl causg, Pﬂ%:ﬂﬂ 0
to nove to the recess?ad (open) p05|t|mm Fi gureég en“’2
button 20 is pushed " inwardly, transversely extending nmenber 22

pushes on arm 36b of 25 cam nenber 36 noving cam nenber 36 to the
position shown in

cable 214 to
novenent, val ve
thus permtting
Wi th respect to
forwards in the
of the chair in
to the desired
PCT/ CA96/ 00566

a

10

15

20

Figure 3. This ndibenent of cam nenber 36 causes
draw arm 204 towards stationary arm 202. By this
rel ease pin 182 is forced inwardly into cylinder 172

pi ston 176 to tele cope either _inwardly or outwardly
3039. hougﬁ\? q&%k Hheyn gaidosegting

umpjgad&my\hen the user deS| res to fix the seat nenber
desired position, the user noves the seat nenber
WO 97/ 07715

40. A seating unit comprising:
(a) a support member;
(b) a longitudinally extending seat member positioned on
said support member;
(c) a back member pivotally mounted with respect to said
seat member for movement between an upright position
and a reclined position;
(d) an arm rest member, said arm rest member including a
housing;
{(e) button means receivable in said housing and moveable
longitudinally between a first position and a second
position _
(f) locking means for alternately maintaining said button
means in said first and second positions;
(g) a cylinder having actuating means and operatively
connected to said back member for adjustment of the
inclination thereof; and,
(h) flexible cable means having a first end connected to said
button means and a second end operatively connected to
said actuating means
whereby, when said button means is moved from said first position
to said second position, said actuating means is actuated so that the
inclination of the back member may be adjusted and when said
button means is moved from said second position to said first
position, the inclination of the back member is fixed.

41. The seating unit as claimed in claim 40 wherein said

cylinder means is a non-pressurized cylinder.
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- 26- position, and presses button 20 to rel ease bu
permtting val ve rel ease pin 182 to m)ve arm 204 tot”m"lﬁﬂulﬂjlulgum
(cl osed) position shown in Figure 13 thus closi

position, the inclination off +iie Gl ‘A§BQQN aga| n fixed at a

desired |ncI|n wi | | j|lbe appegc dth if al I ton
I S not used, ﬁé‘?lgml%ser ﬁéﬁ+§2§§" y=gepr ess bﬁﬁg%% _
until the seat nmenber is in " the desired p05|t|on

Referring to Figure 13, it will be appreciated that arm 204 provi des
a nonent armto reduce the pressure whichgpust be 10 exerted by the user
to nove valve release pin 182 fromthe cl osed position to the open
position. In particular, the distance between val ve rel ease pin 182
and cable 214, referred to by reference nuneral Bin Figure 13,

provi des a noment ar #&whi c The seatirigsumit as gldiyed in claim 4hyherejih saidt seating

di stance between pivQ tp| n 206 and val ve rel ease 15 pin 182, referred to
by reference nuneral é%l ng the |l ength of nonent armB with
respect to A, the amount of force which nmust be applied, and the

di stance through whi cab 214 nust trayel, ust ed.
Preferably, the Iengggr of gefRating ppit as clauwch;n 5@% 2(?,[ ﬂé? ein spid; - o
configuration, are sgflinddraftludes 5’%518360 :é&ﬂy extttdaBlt s63fort Qn&fa éi@tﬁﬁr&'i?
vvhenarelatlvely | ow force is applied t he user, e. t hat

g.
pressure whi ch mgy b&edin. ene (&g htekesF?le’é}ly b?"‘endable Section and said
stationary section is pivotally connected to said back member.

44. The seating unit as claimed in claim 40 wherein said back

member is pivotally mounted on said seat member and said one of

said telescopically extendable section and said stationary section is
10  pivotally mounted on said back member.

45. The seating unit as claimed in claim 42 wherein said back

member is fixedly mounted on an attachment member, said

attachment member is pivotally mounted on said seat member and

said one of said telescopically extendable section and said stationary
15  section is pivotally mounted on said attachment member.

46. The seating unit as claimed in claim 42 wherein said
cylinder has spring means to bias said back member to said upright

position.
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t he average person. nt armB is too long, or the distance
whi ch rmﬂ“uﬁ “ﬂn lm [ﬂgar m 204 G en the adj ust nment
mechani s | 'y act yatieds BHEt‘hQ‘A‘QSﬁ’E e 25 merely brushing
agai nst but t on ?30 The rati o of tjhe di ﬁmca\eh@ preferably varies
from about 1: ﬁﬁ‘g%@hﬁyt 1: 3, nore pre Sam SYi: abBUT/CAIGIO056S
about 1:2.5 a re preferably the ratlo I s about 1:2.5. By
constructing actuator 200 according to th| s i nventi on, the anount of
pressure directed on the valve rel ease pi vot arm 204 may
be substantially greater than the res
button 230. Pref ekngspivedsb )gl &F d [‘i?nlé % d7 ?ﬁalbgts? re
preferably from a@piginak ¢l amended; remaing Pre ?
97/ 07715 PCT/ CA96/ 00566
-27- nove vl ve geleasspRl Ehajii?’goﬁ@rirsﬂx%:oloe” position. In such a
case, the ) '
(a) a support member having a base adapted for
5 movement across the surface on which the chair is
situated;
(b) a seat member mounted on said support membes;
(¢) an arm rest member;
(d) a housing mounted proximate said arm rest member;
10 (e) button means receivable in said housing and
moveable longitudinally between a first position and a
REPLACEMENT SHEET sccond position, said button means including locking
27 JAN 1997 means for alternately maintaining said button means in
said first and second positions;

15 (f) actuating means for reconfiguring said chair, said chair
- having a stationary portion and a moveable portion; and,

(g) flexible cable means having a first end connccted to
said button means and a second end operatively
connected to said actuating means
20  whercbky, when said button means is moved from said first position to
said second position, said actuating means is actuated so that the
moveable portion of said chair may be adjusted relative to the
stationary portion, and when said button means is moved from said
second position to said first position, the moveable portion of the chair
25  is fixed rclative to the stationary portion.

2.  The chair as claimed in claim 1 wherein said actuating means is
operatively connected to a non-pressurized cylinder. ‘

36 3 The chair as claimed in claim 1 wherein said button means
comprises a longitudinally extending shaft member and said locking
means comprises first engagement means positioned on said shaft and
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pressure required to nove button 230 may vary from about 5 t

e i s stz s b e (I

132 may be accidentally actuated by th (PR ERT ta BRGN against. |If

the pressure igo%y8pasr than about 1 ounHEPLARER t he POI/CATEI80556 TBLY
be too great for many users to easily actuate the adj ust nent )
mechani sm It has been found that a press#ge of about 8 pounds is
opti mal . 10 " Cenerally the arns of chairs are relatively thin.
Thus, to fit button 230 in arm 120 of chair 110, button 230

general ly has a secoﬂ&%?;%t%’ﬂudhﬁﬁ{%{s h,gim RebuRHLshE Fogleﬁgaﬁq’gﬁaid

position shown in . e 2 and t depressed position sh

Fi gure 3. Preferabl \first engagement meansance travel l ed by button 230 may be
about *up to 3/4 inch but, 15 preferably, is about 5/8 inch.
Correspondingly, the distance travelled by pivoting arm 204 with
respect to stationard ar nkhef chegp dssclaimed in laime Bawrhereipgaid hogising hasThus,
due to the length of i . i di n "
travel l ed by but onl ﬁtﬁgh}aa’;ﬂlbg?%ln e&cﬂﬁg_ﬁﬁ’ggeﬁ é@%y%’%%t ?’S\% sgfdm
204 pernits about a ascendepgagement means isnprovided on safd inneysurfade wiereby ce
applied by arm 204 t : I @ﬁ%ﬂh'ﬂl ™ " : air
may have a chair bacxﬁoyre@llr%gtr O{Aﬁlg f?urtr{gg lge é'ﬁuarf‘c’f"‘. esét.mhg? geruﬁ ng to
Figures 10 and 14 - positiomecausss said firdtiengagement] means to upderigor apdtatinaho

i button. t . : . . e op
0F & chair wi |1 now SEvarent 40 aeRlbfydctife Shid Bfpton im said LY wRE ol '
pi votal |y nount 4@ wipésitienpect to

5.  The chair as claimed in claim 3 wherein gaid shaft member

comprises on outer shaft member and an inner shaft member, said

first engagement means comprises first and second engagement
15 members provided on said outer and inner shaft members.

6. The chair as cJaimed in claim 3 wherein

(a) said shaft member comprises first and sccond longitudinally
extending members each having first and second ends;

20 (b) said first end of said first longitudinally extending member
adapted to receive a button, said first engagement means comprises a
first engagement member positioned on said second end of said first
longitudinally extending member, said first longitudinally extending
member having an opening extending from said second end towards

25  said first end, said first engagement member having a first engagement
surface;

(¢) said second longitudinally extending member being slideably
positioned within said first longitudinally extending member with
said first end of said second longitudinally extending member

30 positioned within said first longitudinally extending member, said

REPLACEMENT SHEE
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the seat nenber so that the angle of inclination of chair back

s

ﬁml vmth respect to seat menber 112. Chair

f be pivotall nemnber 30 112
(eg. by mounfin eframe of chair b EHI%%%%ET&A& BEENt fie frame of
seat nenber 11%09?‘ £rably, as sho FREBL&SERO, 16 PCT/CASKH00366:
chair back nmenber 114 1s fixed to transveLsgg rea 264 WO
97/ 07715 ) PCT/ CA96/ 00566
- 28- that is itself pivotally nmounted to seat nenber 112.

Transverse rear

| ongi t udi nal
| ongi t udi nal

si de
side p

portion 264 is preferably pivotally nmounted to

first eRPagéMast hideanddhaeinit céﬂgrfsegra FBESn P i engagement
ortions 132. Shown in_ Figures I0, chair

back menber 114 has a'emberrrmml%«’%l%esaiézsem Lﬁmbrﬂ%rh#mmfa bihdvd
support nmenber 122
I f back support

10

15

engagenieht 3hHa @Hvingly Rtk d by Yafd fret CRgageiersarRLE
as said button travels between first and second positions to rotate said -
second langitudinally extending member at least part way around said
axis;

(d) said housing having first and second ends and a longitudinal
opening extending thercthrough for receiving said first and second
Jongitudinally extending members, said opening having an inner
surface and said second engagement means is provided on said inner
surface whereby movement of said button from said first position to
said second position causes said first engagement means to undergo a
rotational movement to alternately sccure said button in »aid first and
sceond positions.

7. The chair as claimed in claim 6 wherein

(a) said second engagement means comprises a plurality of first
and second longitudinally extending channels extending from said
first end towards said second end and spaced periodically around said
surface, cach of said second channels positioned between a pair of first
channels, said second channels being further recessed into said surface
than said first channels;

(b) said first engagement member having a plurality of first
protrusions dimensioned to be received in said first channels and
positioned to be received in said first and second channels;

-{c) said sccond engagement member having a plurality of
second protrusions dimensioned to be received in said sccond
channels and positioned to be received in said second channels; and,

(d) cam means positioned on said inner surface adjacent said
first end to engage said first and second protrusions and align said first
protrusions with said first and sccond channels and said second
protrusions and with said sccond channels.
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menber 122 and nountin | ate 262 are nmade of netal, back suppor t
menber 122 may be wel dénpl ,ﬂﬂﬂﬂlﬂountl Q_plate-—28

Al ternately, back supp y. Tﬂlgggbgjfﬁﬂ@@% in 10
mounting piate 262 so that the hei ght " of c‘ ai I e aBERer

be adj usted W i gzR$igCt to seat nenber 11R-—Back=SEppor : BCYICA96/00566 122
may be received in a opening in nmounting plate 262 which is

di mensi oned to fixedly hold back support -8esnber 122 in pl ace.

Simlarly, the |lower portion of back support menmber 122 is attached 15 to
transverse rear portion 264. For exanple, if back support nenber 122
ancrimtransverse [)ear alportrma aﬁfr agemde inf claiet 3| whireih saidppctubting means
menber 122 nmay be we olted to transverse.re rtj,on. 264
Transverse rear port#‘g\‘?cdl? ‘f‘és‘ﬂ?"é‘tteﬁ"gﬁﬁ/??ﬁ 96'1"‘3?’?§a*2‘§p@f‘§g1 of said flexjbley,
rear portions of | ongbldisiedns. Si de portions 132 by pivot neans 20 . 124.

Transverse rear portion 264 may have descendi ng end portions ,-:-_s;?:. 268 and
central horizontal portion 270. Pivot neans 124 nay be any nmeans
known in the artg Fog, exqgraéﬁmgshﬁgtcmﬁ g:24 nmay conprise a bolt
havi ng a head (positioned on the inner surface of " descendi ng portion

268), a longitudinally e{®ehEPPROBIEMPRFFtion 25 (extendi ng through

descendi ng portion 265) qpfla destidmibR0 picdliethountod onissid Aiifidetifefiblersi de
portion 132) to which a bolt is attached., A'spacer rra% %g é)l aced
over a portion of the |of§) BRGAFR Test Hembet ggid arm fe%cmy {Ingpding @he
bolt. Transverse rear porﬂdmgm may accordingly be pivotally

nount ed between the bolt and spacer -272. Accor chajr bac
nmenber 114 is fi¥ed in pdé?t"?‘&*\"%’?ﬁ"?‘eﬁf@é‘fa le in saxg ﬂg‘r‘éﬂg ?Péﬁ?gé‘f

264 and pivots with I espaehgitRaffafly P&weeh a first position and a sccond position,
said button means including locking means for alternatcly
maintaining said button means in said first and second
positions;

15 {e) 2 cylinder having actuating means and operatively connected
to said scat member for adjustment of the inclination thercof;
and,

(f) flexible cable means having a first end connccted to said
button means and a second end operatively connected to said

20 actuating means

whereby, when said button means is moved from said first position to
said second position, said actuating mecans is acluated so that the
inclination of the seat member may be adjusted and when said button
means is moved from said second position to said first position, the
25 inclination of the seat member is fixed.

10. The scating unit as claimed in claim 10 wherein said cylinder

means is a non-pressurized cylinder.
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112 as transverse nenber 264 pivots. As w |l be appreciated, by WO

97/ 07715 PCT/ CA96/ 00566

- 29- affixing chair back nmenber 114 to nenber 264 that is pivotally
nmounted to seat nenber 112, nenber 264 defines a nonment arm whi ch

| evers the force that is applied to nove seat back nenber 1 6/0056

As shown in PVQIMIS0 13 and 14, tilt adjustnent 5 mgﬁlgﬁ?sm $80.i s
preferably nmounted offset to one side, and in the pl ane of, seat
menber 112. Mechani sm 280 conprises notion | control fluid cylinder
282 having stationary housi ng 284, 1’ @ escopi cally expandabl e pi ston
286 nounted therein and v & rel ease pin 288. Mdtion control fluid
cylinder 282 is prgpderap 10 fixedly nmounted to the forward portion of

seat nenber 112 by
pivotally nmounted tg

s of forward nmount 290 and, preferably

15

o8
16
104
:; 96
s 108
106

f'-'
102 i1, FIG.1c.
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the rear of seat nenber

112 by rearward pivot nount 292.

Motion control fluid cylinder 282 may be a non-pressuri zed cyl i nder
and is preferably filled with a non-conpressible fluid (e.qg. 15 oil). As

is known in the art,

i nt er nal cham%g
val ve (not sho f’%

nmotion control fluid cylinder 282 has t wo
LCh are isolated fromeach other by nean
en the valve is opened, fluid may fIOM/ﬁCNCMEJF?§n1one

chamber to the other thus allowi'ng telescopically expandabl e pi ston
286 to expand forwardly, or contract rearwardly, =~ 200 wth respect to

stationary housing 284. Wen val ve rel ease 2/%0288 is in the closed
position, then the valve is closed and the t'wo chanbers are isol ated
fromeach other so that piston 286 is fixed in 4 positign with respect

to housing 284. Accord
114 is fixed in positi
position. \Wen val ve rel ease pin
then the valve is open and the
comuni cate permtting piston 286 tT0O\g
284 or to contract inwardly 36a et ilhg
back nenber 114 nay

inclination chair
rearwardly.
descends

forward end

FIG.3.

to thé open position,
ar @4l | owed to
o[y mardly from housi ng

m t he incl éggan chai ack nenber
n valveé{ 25 288 i§ in the closed
(

Forward nou
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-30 - of piston 286 extends through an opening in the flange and is
fixedly nount ed thereto. Piston 286 may be fixedly nounted thereto
by any means known in the art. Therefore, any novenent of piston 286
W th respect m.} I.Ng 284 causes housing 284 to nove rear
Rearwar d pi vowbm)un 5292 may conprise flange 294 and m&ﬁé&’sﬁ%ﬁﬁarﬂs
296. Referring to Figure 15, flange 294 extends forwardly fromthe
| ower surface of horizontal portion 270. Ext ension arns 296 extend
rearwardly from housing 284. Extension %ﬂr@ 296 may be pivotally
connected to flange 294 by any 50 1 kno In the art. Extension arns
296 are pivotally 2@ ge 294 by neans of bolt 298 and
screw 300. ¢ C 10 may be the sanme as actuator 200.
Actuator 310 FIG.4. is d tle forward portipn of @&stod&86 at a
position forwaé,ﬁ u . Actuator 310
and _15 pivoting Z@®M 3 chi/A ldi votal |y conneg
312 by pivot. pif St ry arm 312 nay
286 b
Y 70—7 72
26
L 70
80j - 80
~N
/: 54
[
/\ * 58
N
52
4
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28 50
FIG.6.4
66 3y
FIG. 5
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any neans known in-the art that provides a fixed amount for pivot
pin 316. As will be appreciated, stationary arm 312 nay be of any
particul ar shape that provides a fixed nount for pivot pin 316. 20

Pivoting arm 314 has inner surface 318. _ The distal end of
arm 312 from g\ Ln 316 is provided wi t h openi ng Lmdarly,
t he distal engJoo#}%.}l]éoti ng arm 314 frompivot pin 31%@?@/‘%‘%%
with an opening (not shown). Cable 322 conprises, e.g. a braided
wire 324, which is held within a plastic 25 |ike housing to permt snpoth
nmovenent of wire 324 therein. Wre 32&M© provi ded with enlarged end
326. Cable 322 FlGpYai deg7p with shoul dér menberFR39 \cﬂi ch ab

agai nst stationary arm 31

arms 312 and 314;
of ptvoting arm
end 326 is

nd 326 is retained on o
Wy as_hy providing a recess i

Wre 324 passes through the opeg¥Ws in
Iargeg e ;

openings in WO 97/ 0776%
PCT/ CA96/ 00566
66
28
) 66
| 56
/ ’
Q0 64 86
54”
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-31- An opening is provided in stationary arm 312 so that,

as pi voting arm 314 noves towards stationary arm 312, release pin
288 is moved fromthe closed position (in which piston 286 is fixed
in position with respect to housing 284) to the open position (in
whi ch 5  RodeHL86 my nove with respect to housing 284,)(:.1.,(:1;95,5(14&65 end,
as shown 1 n .Figure 15, valve release pin may extend outwardly .

t hrough stationary arm 312. Innér surface 318 of pivoting arm 314

may be flat so that as arm 314 pjvots towards stationary arm 312,

val ve rel ease pin 288 is depreds i nto housi ng ;284 thus opening the 10
val ve. Alternately, as shown in Figure 15, it w be appfeci ated that
protrusion 332 or other button neans may be proyijded on ifhner

surface 318 to contact valve rel ease pin 288 andg hat valjjve rel eadp

pin 288 may be recessed within stationary arm 318 if thelputton

\\\N

nmeans is of sufficient size 65 As gvift h the Heat menbgy tilt

adj ust nent neans, cable 322F|G10. af fi xedg¢ a secoffd buttonl pans 334
as is showmn in Figure 10. The buttdn nEhhs 334 wili ch oper fft es
actuator 310 may be positioned besi Ee but t onjfnreans 23} whi ch
oper ates actuator 200. Alfer nately, thegfbutton ngans 334 Ihi ch

PO from
button

operates actuator 310 nmay 20
t he button means 230

nmeans 230, button
! 33

30

9

)
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means 334 may conprise any button noveabl e between the depressed

(open) position and the outward (open) position. Preferably, button
means 334 conprises a button neans 10 which 25 locks in each of these
positions. Simlarly, actuator 310 may be operated in the sanme
manner as actweaierre7ae0. It wll be appreciat %l?éqﬂisﬂ%
skilled in the art that various modi fi cations of actuators 8 and
310 may be pernissible. For exanpl e, by way of exanple with respect
to actuator 200, if cylinder 30 172 i 'ibt uated by the outward novenent
of valve release pin 182, t hen bu means 230 coul d be degkgned
to rel ease tension i fFiaM%e 214 permtting the expansion ou ridly
of valve rel ease pin 182, as 1. A novabl e chair fhavfng a
base_ adapted for nmovement across the surface on which the chafy
situated, a seat rreanys a S%OH 132
: 138 124
B4 — N4
/ A -
170 I
/
192 152
200 | 156 | 154 | |
180 160
18
FI1G.12.
178
138
132 A
134 Sl T \ 124
76 1 158 .
174 '
s \‘ . 138
170 i S
) N4
N
192 /
156 150
w60 154 152
122
™18
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5 menber extendi ng between the base and the seat nember, the chair
havi ng a novabl e portion and a stati-onary portion, the chair

conpri si ng: (a) a mechani cal actuator positioned proxinmte a
surface of the chair and accessible to a person while seated
upri ght in thevd®rerrs chair, said actuator being novabl e

first position and a second position by a force %@Wﬁ‘? t he
hand of a user while " seated in the chair, said actuator

i ncluding a | ocking nmenber for —la w2l ternately maintaining said
actuator in said first and second 710 positions; 15 (b) a

retaining menber for retaining said novable portion of the
chair in either of at |east two positions providing different
configurations of the chair, said retaining nmenber being

rel edsable to pernit safy abl e portion to nove between sai d
at least two positions; and, ~20 186) a n8Wani cal coupling nenber
havipg a first end connected Q sgid actuator and a second end
operatively connected to said “:-. ai m"?g, menber wher eby,
when said actuator is noved from § ‘@)in tTon to said second
position, said retaining nenber i§ A t hat t he noveabl e
portion of said chair nmay be adj us c s ,‘§\ ationary
portion, and when said actuator id Baid second § § position to
said first position, : Al fihe chair | 1\\} fixed

relative to =m’| ,
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30 2. The chair as clained in claim1l wherein said | ocki ng nmenber
conpri ses an engagenent nenber associated with said actuator for
alternately maintaining said actuator in said first and second positions.

34 3. The chair as clained in claim2 wherein said actuator

travel s wObRGHhy in the direction of the chair as the Fgiiabeb E&avels
fromsaid first position to said second position. 4, '* e .
chair as clainmed in claim1 wherein said actuator conprises an

actuator button which is nounted in a heusing and conprises a

| ongi tudi nal |y extending shaft nenber 8/M10sai d 1 ocki ng nmenber .
conprises a first engagenent nenber positioned on said shaft and a 10
second engagenent nenber provided in said housing for engagi ng sai d
first engagenent nenber. '

16 196
N~
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5. The chair as clained in claim2 wherein said housing has a

| ongi tudi nal |y extendi ng openi ng having an inner -surface and said 15

second engagenent nenber is provided on said inner surface " wher eby
novenent of said actuator button fromsaid first position to sai d
second positiwogarass said first engagenent nenber to undersgaycaoeosis
rotational novenent to alternately secure said actuator button in sai d
first and second positions. 20 ° - 6. The chair as clained in claimb5
wherein said shaft nmenber conprises an outer shaft nenber and an

i nner shaft nmenber, said 971Bt engaggment menber conprises first and
second engagenent portions providedf®n said outar and inner shaft
menbers. 25 7. The chair as claingd in claim 35?k9i@0

(a) said shaft menber conprises firstza§isecond Ioné“t ral oy O

ext €ndi ng nenbers each having first and A‘Q‘? @ds ahd fef"niPlg

| ongitudinally extendi ng axis; 30 NAs&Pd fagy §t \enld ¢f gai g first
| ongi tudi nal | y ext endi ng nmenber =
first engagenment nenber conprises a
positioned on said second end of said firs

SUBSTITUTE SHEET (RULE 26)



35 | ongi tudi nal |y extendi ng nenber, said first longitudinally

ext endi ng menber havi ng an openi ng extending from said second end

t owar ds said first end, said first engagenent portion having a first
engagenent surface; 5 (c) said second | ongitudinally extending
menber bei ng wbioslgrhs Y positioned within said first | OW&%%%V
extendi ng nmenber with said first end of said second longitudinally
ext endi ng nenber positioned within said first |ongitudinally extending
menber, said first engagenent EtﬂggP further conprises a second
engagenent 10 portion positioned oOn d second end of saPo'@g ond

| ongi tudinally ext endi ng nenber and havi ng a second engggengnt surface
drivingly engaged by said first engagement surfad®2as~s& d Button
travel s between said first and second positions to rot&t® salhd second
| ondi tudinal ly pu}nging menber at | east part way around\sai d\ axis; 15
(d) said housing having first and second ends and a | ongit ud\n@l

openi ng extendi ng therethrough for receiving said first and sedpnd
| ongi tudi nal | y extendi ng nenbers, said opening having an inne surface
and sai d second engagenent nen% I's provided on said inner surface
wher eby novenent of said butto om $gpd first pdabt i 684t o ae
(A
IE__ T
138 ' il 7R

: =
k268
y
e _ 22

310 NG00
326 .”‘%@ﬂ
3 |, ‘n, ny 204
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a-rotational novenent to alternately secure said}but iﬂbé? gHEETS  SG
and second positions. 8. The chair as ¢l ai N clalm 7 wherei n
25 (a) said second engagenent nenber conp tpg&cﬁptﬁhupagedty ofto paged

said second position causes said first engag

enent genher to—whRdergo

first and second |ongitudinally extendi ng chadmel

d| ng, 400
said first end towards said second end and spacecgg?é rzg aIIa 0arountg paged
Bravingial g Mgt ar
%sed Prﬂ el

said inner surface, each of said second channel s

pair of first channels,

'sai d.second channel s bei rjqd Absttelier rn§§

"t to paged .

said i nner surface than said first. channel s;

di nensi oned to be rec nne

36 posi ti oned 4"

S R RG Had

PR Sy Htting

-u} sardfTT3sT

engagenent portion wmrw@rarrmsnrmove: yhefacffmtsmg lever t@rth?rmuahsg position

oFhErhRTePQ 28 to

(c) said second engaetertnethftmommwsn@dapbbufcﬁ{It»&soihlsempdreqmre the

5 -

- 10

15

20

' SUMMARY OF THE PRESEN

operator to bend or stoop over, it is difficult to set the inclination of

the chair accurately. This is also problematic if the operator has a

back problem which prevents such movement. :
NelSon' (United States patent no. 4,595,237) discloses an

actuating control for a seat height adjustment mechanism. The

~mechanism of Nelson uses a pivotally mounted lever positioned

on the bottom of the seat number.
extend their arm downwardly beneath the seat to actuate the lever.

European Patent Applicétion No. 0 329 455 discloses a

device for adjusting and lo'cking the inclination of a back rest of a,

for example, air craft seat. The apparatus comprises a gas '

compression spnng which is actuated by a button.

German Application DE-A-4 114 101 discloses a release
device for a chair. The release device utilizes a longitudinally
extending handle which is mounted beneath the seat of a chair and

which projects outwardly therefrom. The handle actuates a Bowden

" cable which in turn actuates a pneumatic spring for a chair.’

INVENTI
In accordance with one embodiment _of the instant

invention, there is provided an actuator apparatus for actuating a

positioning linkage including cylinder means in a seating unit

receiving the actuator apparatus. The actuator apparatus comprises a

housing adapted for mounting in the arm of a seating unit; button

‘means receivable in the housing and moveable longitudinally

between a first position and a second position, the button means

~ [REPLACEMENT SHEET
26 SEP 1997
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protrusions dinensioned to be received in said first channels and
positioned to be received in said first channels; and, 5 (d) a cam
menber positioned on said inner surface adjacent said first end to
engage said first and second protrusions and align said first :
protrusions with saird first and second channel s and sai'd second

protrusions and with said first channels. 10 9. - The chair as clained
in claiml wherein said actuator conprises -4a 3 | ever which acts on said
coupling nenber, said | ever being novable between a first position and
a second position for- actuation of said coupl i ng nenber. 15 10.
The chair as cl ai mednéladihgi locRinganeams Sat chlteraheslycalaintaining ahipl bugon
menber conprises a pivot a| “npunt eg,arm nber, sard . arm nenber and
said | ever having aMEAREHA é}egrs@]an LFECPRA drasitions; actuting meansdehi t saj d

actuator to nove fr %xﬁ@a'g‘}’? ?o%ﬁ&n;ox?é%iﬁieo&ﬁlgrxj\ﬁ%% ]ﬂ%)vingsifi?g 08n @ XBhheQB4 LY

a force applied throug nger o e user ~user 1s seated
inthe chair. 5 ° to thd butfidrenudaais raraba ceaomed éndnopémitivelyd cohrected toahd
coupl i ng means further conprises a flexible cable. '

actuating means, whereby, when the button means is moved from
the- first position to the_ second position, the actuating means is
“actuated so that the moveable portion of the cylinder means may be
adjusted. relative to the stationary portion, and when the button
10 means is moved from the second position to the first position, the
moveable portion of the cylinder means is fixed relative tc_)' the .

stationary portion.

o hrearain
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25 12. The chair

as clained in claim1 wherein said retai ni ng_ne

»

cara rotai i no e IO o 25° 25 e “\hi CRRBRCACHRENT SHERT P

non- conpressi bl e fI

wherei n said cylinder includes a telgpcopically ext epdaBER Wkt ilo

stati onary section
37 said retai
whi ch acts on said

uid. 30" 14. The c¢hair as clainfed in clai 1%

and a val ve,
mber further conprising a val ve Tel ease menber
d which is novabl e between cl osed :

position in which said tel escopically extendable section is fixed in

position relative t

0 sai'd stationary section and an open position in 5

whi ch said tel escopilcal | y Axnevaslel @hasebtar/mg ﬁ@&mv&;iﬂpiedeﬂoatmoeemsmacmss

stationary section,

10 -

15

20

25
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. member. extending between the base and the seat member, the chair

having a movable portion and a stationary portion;. the chair
comprising: | |
{a) a mechanical actuator positioned proximate a surface of the
chair and accessible to a person while seated upright _in.the
chair, said actuator being movable between a first position and
~a second position by a force applied by the hand of a user while_
seated in the chair, said actuator including a lo‘cking member
for alternately maintaining sa1d actuator in said first and
second pos1t10ns, | .
(b) a retalnmg member for retaining said movable .portion.'of
“the chair in either of at least two positions providing different
- configurations of the eheir, said retaining member being
releasable to permit said moveable portion to move between
' said at least two positions; and,
(c) a mechanical coupling member haviﬁg a first end
confxecfed to said actuator and a second end operaﬁvely

| connected to said retaining member

~'whereby, when said actuator is moved from said first posmon to said

second position, said retaining member is actuated so that the
moveable porfcien of said chair may be adjusted relative to the
stationary porﬁon, and when said actuator is moved from said second
pos'ition;to said first position, the moveable portion of the chair is

fixed relative to the stétionary portion.

2. ' The chair as claimed in claim 1 wherein said actuator

comprises an actuator button which is mounted in a housing and

comprises a longitudinally extending shaft member and said locking

This Sheet Has Been Replaced
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vaI ve rel ease nenber V\/nerebi'mten sai d actuator button |RQEPLA@ME SHEE?

first position, sai d“m“m“ “ mber is in said cliosled position, &and
when sai d actuator second position, saijd g sgPrﬁE@ace 10

menber is in said opeh p03| |on - 15. The chair ap p aimed incldimi1
wherein said chair further corrprl ses-:wl- ar m menber sata—act uat or
Is provided on said arm nmenber . The Eeatl ng_unit_as:

g'a;a:jnggpbgrtcl rar;a mi\ YShBEP c%qggr@@#a f1r anggg%ﬁépk fcx\‘b%"rﬁgaé’mﬁ%ﬁt A { $a

wherein sai d retai nghaft2thd ansebad engrmgenﬁem et wemctwurngala housing for
tel escopi cally extendabl e section and a stationary section, one of .
sai d tel escopicall ye@g@mlé first engagemenfmgmbesai d st at i onary section i's’
pivotally nmounted on said - support nenber and the other of said

tel escopically extendabl e section - and said stationary section is -
pi votal |y nounted 08.sai d Heathandeclaiied in claith82 whteinesiid igousthg 168 a

claimed in claim17 wherein said cyljnder extends upwardly fromsaid -
support member Po s gqrbglgg@{nai}élngéﬁendmg opening having an inner surface and said -

- second engagement member is provided on said inner surface
| whereby movement of said actuator button from said first position to
said second position causes said first engagement member to undergo

- a rotational movement to alternately secure said actuator button in

10 said first and second positions.

4, The chair as claimed in claim 3 wherein said shaft member
comprises an outer shaft member and an inner shaft member, said
first engagement member comprises first and second engagement

portions provided on said outer and inner shaft members.

15 5. - The chair as claimed in claim 3 wherein
(a) said shaft member comprises first and second
longitudinaliy extending members each having first and second ends
and defmmg a longitudinally extending axis; |
(b) said first end of said first long1tud1na11y extendmg member
20 .-adapted to receive a button, said first engagement member comprises a
first engageméﬁt portion positioned on said second end of said first
longitudinally exten_'dihg member, said first ldngitudinally extending
member having an opening extending from said second end towards
said first end, said first engagement portion having a first engagement
25 surfaée; _ | _ .' N _ _
(c) said second loﬁgitudinally extending member being
slideably positionéd within said first longitudinally éxfénding member
_with said first end of said second longitudinally éxtending member

positioned within said first longitudinally extending member, said

This Sheet Has Been Re laced 9,&_ \
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19. The seating unit as cIa urther o
menber, said back nenber p|v [‘ @E@ th respeg¢
menber for novement of said t

38 p03|t|on and a recllned posi tion.

clainmed in claima19 wherein said retaini nB6 - rrenber
having a tel escopi.cally extendable 5 section and a J

to said seat
ght2 6 SEP 1997
e seati ng uni
conprises a cyl1 nder

ween an up

REPLACEMENT, SHEET
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one of said tel escom&aghéégé%@gg S}Peﬁa{:urﬁﬁg} Cgmgessgl ity ﬁ%%rg ent

section is pivotally conn

seating unit as cl apoetion rposhﬁom&%maesétohal éndastksdid sehar 1dn°g1tudmally
pivotally nmounted on said seat nenber and said one of sai d

tel escopi cal ly ext eﬁ’éF&BFién&é%‘?mbﬁr and hayilag st sacoBdaengagesmennsyréace drivingly

10

15

20

30

engaged by said first engagement surface as said button travels between
said first and second positions to rotate said second longitudinally
extending member at least part way around said axis;

(d) said housing having. first and second ends and a

longitudinal opening extendihg therethfoﬁgh for receiv_ing'said first

and second loh_gitudinally extending members, said opening having’

an inner surface and said second engagement member is provided on
said inner surface whereby movement of said button from said first
position to said second position causes said. first engagement member
to undergo a rotational movement to alternately secure said button in

said first and second positions.

6. The chair as claimed in claim 5 wherein
(a) said second engagement member comprises a plurality of

first and second longitudinally extending channels extending from

- said first end towards said second end and spaced periodically around
said inner surface, each of said second channels positioned between a

' Pair of first channels, said second channels being further recessed into

said inner surface than said first channels;

(b) said first engagement portion having a plurality of first

protrusions dimensioned to be received in said first channels and

positioned to be received in said first and second channels;

(c) said second erigagement portion having a plurality of

and positioned to be rece1ved in said first channels, and, -
(d) a cam member positioned on sa1d inner surface ad]acent

said first end to engage said first and second protrusions and align said

first protrusions with said first and second channels and said second

_protrusions and with said first channels.

'second protrusions dimensioned to be received in said firs_t channels .

&
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nmount ed

attachnment menber, said
seat nmenber and ' sal d one of said tel escopi cal I y chﬁalSIE@ 1902t ijon and
said stationary . . section is.pivotally-3munted on I d attachnment

nmenber . 20 23. A work chair having a base adapted for novenent across

t he surface on which the chair is situated, a selat_nenbher., a_support

menber extendi ng between the base and the. seat nenber, the chair

having ‘a novabl e poption & aclefiftdORAAMEDT i aairhe Wlddrein said actuator
conprising: 25 - (a) an nechani cal actuator p03|t|oned pI’OXI mate a
surface of the Compﬂseéh%ulﬁv%d"@ébewﬁ e said copgling member s saidetever

upright in the act 0 b het we
first position and bemg m8@£}51@ bs%@%%&\ %og?%t éﬁgﬁi&g a?llav %elsé; 6\4 &95%01} rf81'
hand of a user whil actuation of said septitgl ﬂnehﬂﬁerchal r (b) a
retai ning menber for retaining said m)vab1 e portion of the

chair in either of at |east two posi tions providing different

5 8 " The chair as claimed in claim 7 wherein said mechanical
coupling member comprises a pivotally mounted arm member, said
arm member and said lever having a moment arms of sufficient
length to permit said actuator to move from said first position to said
second position by a force applied through a finger of the user when

10 said user is seated in the chair.

9. The chair as claimed in claim 8 wherein said couphng means

further comprises a flexible cable

10.  The chair as claimed in claim 1 wherein said rétaining

member comprises a cylinder.

15 1L The chair as claimed in claim 1 wherein said retaining
 member comprises a cylinder which includes a non-‘cdmpressible |
fluid.
12.  The chair as claimed in claim 10 wherein said cylinder
includes a telescopically extendable section, a stationary section and a
20 ~ valve, said rétéining member further comprising a valve release
member which acts on séﬁ_d valve and which is movable between a
closed pbsition. in which said telescopically extendable section is fixed
in position relative to said stationary section and an open position in .
which said teléscopicélly extendable section is movable relative to said
25 stationary séctiq'n, said actuator button operatively connected to said

valve release member whereby when said actuator button is in said

This Sheet Has Been Replaced
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» | east two positions; _d_
havi ng a first end_connect ed 5 to - sai d act uat or and_a_second_en
operatively connected to said . +38 ai ni ng nenbdr wher eby,

when eai.d actuator is noved fromsaid first position to lsad————second-
posi tion, said retaifpsngosEIBRCkaidSyAGE Yaleale Merhbet s FEsdTRVANRI pgsition, and
portion of said chair y be adjusted relative to the stationary" portion

10 and when sai d achemsaid actuatorduitiorvia Besald second posiicn,maid vabed rklease

first position, the m)v bl e E{)rtlon of the chair is fixed relative to the
stationary portion. memBer IS )1 saiql OPILBPFIERD. ¢ ained in claim 23 wherein
said actuator 15 conprises a | ever which acts on said coupling nmenber,

said | ever bei ng novabl e between a first position and a second
position for 33t uat iThe chairans clajopd mg dleimhel .wherein said chair further
5. comprlses an arm member and said actuator is prov1ded on said arm
member.
14.  The seating unit as claimed in claim 1 wherem said seat

member is pivotally mounted on said support member

15. . The seating unit as claimed in claim 14 wherein said retaining

10 member comprises a cylinder having a.telescopically extendable

‘section and a stationary section, one of said telescopically extendable

section and said stationary section is pivotally mounted on said
support member and the other of said telescopically extendable section

and said statioriary s_ectiori is pivotally mounted on said seat member.

15 16 The seating unit as claimed in claim 15 wherein said cylinder

extends upwardly from said support member to said seat member.

17. The seatmg unit as claimed in claim 1 further compnsmg a
| _ “back member, said back member pivotally mounted with respect to
said seat member for movement of said back member between an

20  upright position and a reclined position.

18. The seating unit as claimed in claim 17 wherein said retain_ihg
member c'omprises. a cylinder having a telescopically extendable
section and a stationary section, one of said telescopically extendable
section and said stationary section is pi\?btally cpnhected to said back

25 . member.
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25 The chal
conprises a b
posi tion, sald*

said | ever betmeen |ts first and second positions asjsg
between its first and second positions. _39%  26.
claim25 wherein said chair has a plurality of jrovable portions, {each
havi ng an associ ated retaining menber with eac

Ia|m24 wherei n said ai;
Hmween a first position
i vingly connected to s&i

i ‘@ bUSERBAIFoves!

bei ng operabl e an actuator. 27. The chair as clained in claim 23
wherein said retainjgg ”E'I‘Px@rseﬁ&g u@@ﬂﬁé'é&ﬁn@d%' tI@8Y 18 wherein said back

40

10

15

20

25

member is plvotally mounted on said seat member and said one of

said telescop1ca11y extendable section and said stationary section is

p1votally mounted on said back member.

20.  The séating unit as claimed in claim 18 wherein said back

he chair as cl ned in

member is fixedly mounted on an attachment member, said

attachment member is pivotally mounted on said seat member and

- said one of said telescopically extendable section and said stationary

_section is pivotally mounted on said attachment member.

member extending between the base and the seat member, the chair

~ having a movable portion and a stat1onary portion, the chair

comprising: _ |
(a) an mechanical actuator positioned proximate a surface of
the chair and accessible to a person while seated upright in the
~chair, said actuator being movable between a first position and
a second position by a force applied by the hand of a user wh11e
seated in the chair; _ ' _ |
(b) a retaining member for retéining said movable portidn of
the chair in either of at least two positions providing different
conf1gurat10ns of the chair, said retaining member being
releasable to permit said moveable portlon to move between
said at least two positions; and, |
(c) a mechanical coupling member having a first end
connected to said actuator and a second end operatively

connected to said retammg member

This Sheet Has Been Rerlaced
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- 21. . A work chair having' a base adapted for movement across the

" surface on which the chair is situated, a seat ‘member, a support
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28. The chair as m“ ﬂ | ai m 27 \/\herel n said cy der— 1 ncl udes a
tel escopically ex ﬂa l a stati'onary secti o o7e, :
said retaining ne II | si‘ng a val've rel g¢age aggn%ﬂy% wWhi ch

acts on .said val ve and Whl chis rmvabl e between a cl ds@d—5—posSTtiO n
whi ch said tel escopically extendable sectdfm is fixed in posi.tion.
"relative to said stationary section and an open posi ttomrTm ~ which said.

tel escopi cal'l y ext apfaRiy, Sekénh 9Rid ScHRYA ICMbILa YR sAdSAEE position to said
stationary section, said-actuator operatively connected to sai o? ?

rel ease menber and smoadlfmsmwmmmdaefaumﬂg pesitdrds actuatetiisotthatihe ﬂ:(nvable
val ve rel ease nenber is in,.sai,d,.closed ,posi,iio nd at?%gond os ition

in which said val vePEionREs3d fihair may; ééﬁ"&f%éﬂa%s. f stationary pgjtion,
The chair as clai mghd RwkéRisTIEAcMMELIS mRebed 'TF&Baéﬁlﬁaéecond BSQNR)IH Y sai é‘i

menber conprises an arm nenber pivotally nmounted with respect to sal

val ve rel ease nenbdirst gmisiticm ntheemosableaportipm of the chmremflxad mebHtive to the
sufficient Iengtht ermt _sald actuator to nove from said first
position to said sesg% sp?%b(?f‘ ‘by a force applied through a fi nger
~of the user when said user is seated in the chair. 20 30. The chair as
claimed in claim29 wherein said coupling neans further conprises a
fl exi bl e cabl e. 22, The chair as c1a1med in claim 21 wherein said actuator

comprises a lever which acts on said couphng member, said lever
being movable between a first position and a second position for

10 actuation of said coupling member.

23.  The éhair as claimed in claim 22 ‘wherein said acfuator furthe_r
comprises a button mounted in a housing, said button being movable
between a first position and a second position, said button being
drivingly 'conn'ec;ced to said lever to move said lever between its first
15 and second posmons as said button moves between its first and second

posmons

24. = The chair as claimed in claim 21 wherein said chair has a
plurality of movable portions, each having an associated retaining
member with each retaining member being operable an actuator. C
20 25.  The chair as claimed in claim 21 wherem said retaining

member comprises a cyhnder

26, The chair as claimed in claim 25 wherein said cylinder
indudes a telescopically extendable section, a stationary section-and a
valve, said retaining member further comprising a valve release

25 member which acts on said valve and ‘which is movable between a

closed position in which said telescopically extendable section is fixed

- This Sheet Has Been Re laced |
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31.

seat

The seating unit as claimed in claim32 wierein saidir
conprises a cylinder having a tel escopically extendall e

41

. d a iy S '
Cextendabie | sooth oSl FaRiVerE 14 AlEaY] a8 BT ERBSRIBOn in.

The chair as clained in c ai d chBFFLAURARAN
conprises an arm rrenber and sal“lmmﬂmﬁﬂﬂmnmow ded i

renber. 32. he seating unit. a® ckaimed in

hi d .
33.
brber

menber is plvotally nount ed on sai d suppo t

sai d support ngyHIeR sail tdlBscopidly @fteﬁé&]ﬁlets%bﬁeﬁqmmaﬂble e:maeiw@aﬂol anid
section and said stationary sSection is pivotally nounted on sai d seat
menber . . stationary section, said actuator operatively connected to said valve

release member and movable between a first position, in which said
5  valve release member is in said closed position, and a second position,

in which said valve release member is in said open position.

27. The éhai: as claimed in claim 26 whereih said mechanical
couplirig member comprises an arm member pivotally mounted .with '
respect to said valve release member, said arm member having a
10  moment arm of suf_ficiéht length to permit said actuator to move from
said first positior.i t6 said second position by a force applied through a

. finger of the user when said user is seated in the chair.

28.  The chair as claimed in claim 27 wherein said coupling means

~ further comprises a flexible cable.

15 29.° The chair as claimed in claim 21 wherein said chair further
comprises an arm member and said actuator is provided in said arm

member.

30. The seating unit as claimed in cldaim 21 wherein said seat

-member is pivota_lly mounted on said support member.

20 31.  The seating unit as claimed in claim 30 wherein said retaining
member comprises a cylinder Having a telescopically “extendable
section and a stationary section, one of said 'telescopically extendable
section and said stationary section is pivotally mounted on said
support member and the other of said telescoplcally extendable section

25  and said -statlonary section is pivotally mounted on said seat member.

This Sheet Has Been Replaced - .
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5 34. The seating unit as 33 ‘whe
extends upwardly from-said sup Im ﬂl Ell id seat.
The seating unit as claimed in el acm urst her conpri gi

means for alternately maintaining said button neans in

second positions. 36. The seating-&htt as: clai ngd 4 ' :
~further conprising a back nenber, said back nenber_%i;\%%_lx&g_m_-_@é
- With respect to 153psaid. 'H?@Ee%%hﬂf 2 cﬁ%‘éﬁei?lt clBims3d € Eﬁﬂbé’;flindheé'

' bet ween an upright. positi nd a reclined position.
seating unit as cl aktendsiupwhrdiy Bemvdeid siuppesi thermehexi toi sagd seat meeteer
conprises a cylinder having a telescopically. extendabl e 20 section and a
stationary section, one of said telescopically extendable section and
said stationary seggion "Hw@'séﬂlﬁéldm@%”@ﬁﬁﬁ@dt th Hith PACkurther coﬁfﬂﬁ?ﬁg
38. The seati-ng unit as clainmed Tn claim 37 wherein said back §r
i s pivotal |y mount éatking saeans éar altertﬂm;telyamjallamujlrtmealnduc button means in said

5 first and second positions.

34. . The seating unit-as claimed in claim 21 further comprisihg a
back member, said back member pivotally mounted with respect to
said seat member for movement of said back member between an

upnght position and a reclmed posmon

10 35 The seating unit as claimed in claim 34 wherein said retaining -
member comprises a cylinder having a telescopically extendable
section and a stationary section, one of said telescopically extendable
section-and said stationary section is pivotally connected to said back

member.

15 36. The seating unit as claimed in claim 35 wherein said back
- member is pivotally mounted on said seat member and said one of
said telescopically extendable section and said stationary section is

~ pivotally mounted on said back member.

37.  The seating unit as claimed in claim 35 wherein said back
20 member is fixedly mounted on an attachment member, said
| _attacHinent member is inotally'mounfed on said seat member and

said one of said telescopically extendable section and said stationary

- section is pivotally mounted on said attachment member.

38. The chair as claimed in claim 22 Wherein said mechanical

25  coupling member cempxises a pivotally mounted arm member, said

This Sheet Has Been Replaced
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s4i d tel escopical |y extendabl ' 4 caid stat il ORak- el 3
pivotally nounted on said bacillﬁ@ﬁﬂﬂnlﬂn Iﬁﬂ! 39. hd seating unitjas
ctaimed in claim37 wherein sal§ s nber i9 fli xpd BERION ed ¢n an

attachnment nenber, said - attachnment menber is pijvdtally nountediof
sai d seat menber and _ -43 - 42
said one of said telescopically extendable section and _sai.d.stati nna,p;ygl :
section is pivotall H_{gg i.d: at : JAget-ys 4Q¢ ... The:

chair as clained i nxrcljf{gl m ge%gﬁgisglcgélgggﬂec arr\I cal ° entcgﬁp |§£} S}rlgﬁglgrllt
conprises a pivot al lengtivuotpetmet saitbattieatorsii thove froar saidefitstrp@siidos do daid

| ever having a nonent arns of, sufficient - .. length to.permt said
actuator to nove f r $REOBS] _H°$1F1t0§tb)b@s%qu%ﬁPPé‘ega&‘doqgh a%ﬁ@fﬁg@i%%ﬁ”h@a
force applied throughyq, ot RPELael ih M URSE. Vhen
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.s'ai | in A_novabl e chair having a
bas !@“I’@ﬂ[@ﬁ I enge t e syrfa®EPLACEHENT ERERedal TggS
Sit T e

el Beicepdingphativeen hiiggbase
and the scat nenber, th 2 g}a‘%«l
)

: ; 3 @OTRRLE) POY hiRg Iy
stationary portion, th 90 Drawing(s) : pagef2).. @

posi tioned proximate a ai r | apdAbstract 'pagc acctssﬁ‘;lg €7"tq a
person whil ejgeABRd: upright in the chair, said ) f’gﬁf'tonf =T 1y

novabl e between a first position and a secofd oY @H by a
force applied by the hand of a user while s = QF?BECEIBT ------ Lhej-ehai I,

said button ihncl udyng, g b9c ‘éhﬁg ﬁﬁgﬂ?é af gﬁse adagted for mbVeht{tchdross
mai nt ai ni ng said button I n sal I rst® and secon positions;
(b) a retainithg swfaes ohowhich dhaidgis is ditwated)| @ spat niembef, alsupport

chair in either Qf at | egst oskii opns prov din i fferent 25 .
confi gurat i o@em%qrh%feﬁams %Pe% H?f‘é aﬂérrﬂ'!ﬁ g??g‘l mfmger, e chair

rel easabl e t ) t | OLiWPh tStafBnarte , ir said-
at | east tvvoqf)o& o%:@ogﬁg?geﬁmﬁ()ﬂ ahd)(c) gﬁ%ecﬁgn \gglﬁ.agoufoll‘?n%har‘rlérrber

having a fir storapdisingnect ed _ .to said button and a second end
operatively connected to said 30 - r.et ai ni ng penher ereby,
when sai d button igan%\}’éﬁaﬁ"d?ﬁ?is%‘ftﬁafqrrg?.s‘g?& iBﬁJﬁua\%iadsurfaceVg}e&\e

chair and accessible to a person while seated upright in the

10 chair, said actuator being movable between a first position and a
second position by a force applied by the hand of a user while
seated in the chair, said actuator including a locking member for
alternately maintaining said actuator in said first and second
positions;

15 (b) a retaining member for ret:—iining said movable portion of the
chair in either of at least two positions providing different
configurations of the chair, said retaining member being
releasai:le to permit said moveable portion to move between
said at least two positions; and, |

20 (c) a mechanical coupling member having a first end connected

‘ to said actuator and a second end operatively connected to said
retaining member

whereby, when said actuator is moved from said first position to said

second position, said retaining member is actuated so that the

25 moveable portion of said chair may be adjusted relative to the

stationary portion, and when said actuator is moved from said second
position to said first position, the moveable portion of the chair is

fixed relative to the stationary portion.

30 2. The chair as claimed in claim 1 wherein said locking member
comprises an engagement member associated with said actuator for

alternately maintaining said actuator in said first and second positions.
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43 . second a| ning nmenber is a Rﬁgbédmﬁ\tjhbﬁ ﬂi
moveabl e* portion mm ﬂ[u@ "’Hi be adjusted relati to tThe
stationary portlon button is nmoved fro

fpalg
position to said flrst position, the rmégable portlon o] é%l 9|s 5
fixed relative to the stationary portio : The—ehat+—as=edai hred

in claim4l wherein said | ocking nmenber corrprl se an_engagenent nemnber
associated with said button for alternately nmaintarnin y
said first agd seegpd | i claim
42 wherein Sgl d butt oﬁﬂtgﬁa{”/éel%game](pm dalréEQ Wﬁgﬁﬁ% }Ig{n&ogﬁgﬁgchal r

as the butt omWamﬂyI in therlisxtion of thd chair asoﬂ'tet actnatar ﬂ'avdlssfeonn daid

p05|t|on % The chair ag claiimed in claim41l wherein said button
i S mount®&st PﬂSIe? t%?‘ﬂ SeRANE RASIHQRs a | ongi | udi nal |y extendi ng shaft
5
4. The chair as claimed in claim 1 wherein said actuator comprises

an actuator button which is mounted in a housing and comprises a
longitudinally extending shaft member and said locking member
comprises a first engagement member positioned on said shaft and a

10  second engagement member provided in said housing for engaging
said first engagement member.

5. The chair as claimed in claim 2 wherein said housing has a
longitudinally extenciing opening having an inner surface and said
15 second engagement member is provided on said inner surface
whereby movement of 'said actuator button from said first position to
said second position causes said first engagement member to undergo
a rotational movement to alternately secure said actuator button in

said first and second positions.
20

6. The chair as claimed in claim 5 wherein said shaft member
comprises an outer shaft member and an inner shaft member, said
first engagement member comprises first and second engagement

portions provided on said outer and inner shaft members.

7. The chair as claimed in claim 5 wherein
(a) said shaft member comprises first and second longitudinally
extending members each having first and second ends and defining a
longitudinally extending axis;
30 (b) said first end of said first longitudinally extending member
adapted to receive a button, said first engagement member comprises a

first engagement portion positioned on said second end of said first
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menber and said | ocking nenber conprises a first engagengn MEM SﬂEET

posi tioned on sai f nd engagenent nenber Ld i
sai d housing for 3mugllwlMIlmlﬂmEt engagenent nenber. P2 2% %bﬁgﬁ'h
chair as claimed in cl'ai m 4% wher®ein said housing has a| —Llongitudi
ext endi ng openi ng having an inner surfa¥e and said second engagenent
menber is provided on said inner surface wher eby nover :
button fromlgagitudifnally RoGehdRE heerabes, gdid fistClongiratinkllgreaandasg sai d
first engagenent nenber to undergo a . rotational novenent to

al t er nat el y membes haviagoam ropening extending from $aid secand gnd fewprdsns.

comr i ses. a b aipt SR B And AigRgendlihaldog ot 2 fesTeiaheritne

S
engagenent rRiffade;conpri ses first and second engagenent
44

first

5 (c) said second longitudinally extending member being slideably
positioned within said first longitudinally extending member with
said first end of said second longitudinally extending member
positioned within said first longitudinally extending member, said
first engagement member further comprises a second engagement

10  portion positioned on said second end of said second longitudinally
extending member and having a second engagement surface drivingly
engaged by said first engagement surface as said button travels between
said first and second positions to rotate said second longitudinally
extending member at least part way around said axis;

15 (d) said housing having first and second ends and a longitudinal
opening extending therethrough for receiving said first and second
longitudinally extending members, said opening having an inner
surface and said second engagement member is provided on said inner
surface whereby movement of said button from said first position to

20  said second posiﬁon causes said first engagement member to undergo

a rotational movement to alternately secure said button in said first
and second positions.

8. The chair as claimed in claim 7 wherein
25 (a) said second engagement member comprises a plurality of
first and second longitudinally -extending channels extending from
said first end towards said second end and spaced periodically around
said inner surface, each of said second channels positioned between a
pair of first channels, said second channels being further recessed into
30 said inner surface than said first channels;
(b) said first engagement portion having a plurality of first

protrusions dimensioned to be received in said first channels and
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portions provided ' d i nner shaft nenbers. i\';ri*“q.‘:‘_iﬂ‘“\%%“.-i SHRET
chair as clai med Lﬂﬂ!ﬂg‘!@lﬂﬁﬂm&ﬂﬁ n - (a) saig¢d shaft nenber
conprises first a gl sudi nal ly 5 ext endi ng My F B yghayi hg
firrst and second ends and defining a | ongi t udi nal | xt endi ng axi s
(b) said first end of said first longit3inally extendi hg menpber
adapted to receive a button, said first engagement nmenber_conprises a___ |
first engag?&moxmi th G Reeivedoimeshid firstiatdsswond dathrels;said first 10
| ongi tudi nal'l y extendjng menper, said first |ongitudinally extendi ng
menber havi ng” an (6h&naidhsecondangrgementPosiion having aenhlreﬁﬁap%econ

first end, ' s ftd N hr e
surface; iﬁb@rdéﬁ)ﬁg(g gglgg?. ggcg(g(y % 3%%‘%1%5, %éJ 5& eé{sén%g%nrg%%cr{ bei ng
sl i deably lPpositiosed itortedredeivedniresaid first chaheel; andj nal |y ext endi ng menber

W th .. said fiyst end of said second._l ongitudinally_extepndi ng nenber
pOSi ti ored Wi t hi n(‘gaﬁ gamy Wb@fn@?ﬁlﬂeﬂﬁélql}/g@é%w&“ﬁéﬁﬁéﬁ?c i gaid

first engag gEI%b Fes [ ﬁﬁ%ﬁm . ortion
posi ti oned gﬁ}lﬁggfl seéc\ﬂo#cgge% aoff‘&gglﬂ s;egégﬁ ongl ?ﬁ%?ﬁgl | @ Eﬁald fél;a[%endi ng
menber and hmotrgsionseodth saidafiestands setond dhammelgl and saidesgegad by

sai d

said first engagenent suyfage as, sai'd _button travels between sai d
first and sdRIOHEIHORS sw&ﬁ%%m acond | ongi tudinally
extendi ng nenber at |east part way around said axis; (d) said
housi ng having first and second ends and a | ongitudi nal

10 9. The chair as claimed in claim 1 wherein said actuator comprises

a lever which acts on said coupling member, said lever being movable
between a first position and a second position for actuation of said
coupling member.

15 10. The chair as claimed in claim 9 wherein said mechanical
coupling member comprises a pivotally mounted arm member, said
arm member and said lever having a moment arms of sufficient
length to permit said actuator to move from said first position to said
second position by a force applied through a finger of the user when

20  said user is seated in the chair.

11.  The chair as claimed in claim 10 wherein said coupling means
further comprises a flexible cable.

25 12. The chair as claimed in claim 1 wherein said retaining member
comprises a cylinder.

13.  The chair as claimed in claim 1 wherein said retaining member
comprises a cylinder which includes a non-compressible fluid.

30
14. The chair as claimed in claim 12 wherein said cylinder includes

a telescopically extendable section, a stationary section and a valve,



25  openi ng extend;j heret hrough for receiving said f RRLWENEC&HEET
| ongi tudi‘nal | y ext Eﬂ@m‘h’ fi ai d openi ng having anjifpné ' S’Urfaqe
and sai d. second en #8ls provided on said inpe

wher eby novenent of said button fromsaig, first position|t
second position causes said first engag nt nmenber to und

rotational novenment to alternately secure.said button inf said first
and second peeidxetaining member further comprising a valve

48. The chaiy.as _clained. i Laim.4 el i cond
engagenent rre‘?f%b E5Hp P ggu‘g ‘%Ilﬁ? ar%?‘gy‘)ogf(rh id movable gﬁ&wégéoi}lgs&f

I ongi t udi nal IpogitibAnii RghidhaeaRr]l telstepitally éxwiidable sebtohi is fixeddin owar ds
sai d second end and spaced periodically around said i nner surface,

each of sai d pesitian relativel to gaid stakienatyesogiion and an gpep pesifionsin
channel s.q sal gnidCald AR SIRPERNGUbl Sctfof R BEYabY felative 13%afd' ""e"

stationary section, said actuator button operatively connected to said -

valve release member whereby when said actuator button is in said

first position, said valve release member is in said closed position, and

when said actuator button is in said second position, said valve release
10 member is in said open position.

15.  The chair as claimed in claim 1 wherein said chair further

comprises an arm member and said actuator is provided onisaid arm
member. '
15

16. The seating unit as claimed in claim 1 wherein $aid seat

member is pivotally mounted on said support member.

17. The seating unit as claimed in claim 16 wherein said ‘retaining
20 member comprises a cylinder having a telescopically extendable
section and a stationary section, one of said telescopically extendable
section and said stationary section is pivotally mounted on said
support member and the other of said telescopically extendable section

and said stationary secfion is pivotally mounted on said seat member.

18.  The seating unit as claimed in claim 17 wherein said cylinder

extends upwardly from said support member to said seat member.

19.  The seating unit as claimed in claim 1 further comprising a back
30 member, said back member pivotally mounted with respect to said seat

member for movement of said back member between an upright



(b) said first engagenent portion having a plurality of fl
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protrusions di mendi jved in said first chan ' m___m_
positioned to be jmumwgill‘lﬂﬂlﬂﬂm}lrst and second channe|s '
sai d second engagenent® pbrt!on® havi ng lurality of secopdf 23 FE

protrusions di nensioned to be recei vedaqu s and B %59

positioned to be received in said first channels; and, 1 —
nmermber posi tasitden and airgclined positiomce adj acent said | first end to

said first chanhe

engage said first and second protrusions and align said first
protrusions with said first and second channel s and said second _
protrusions 280d VIhé seatifigf inittascélamedsin claifh 19 49herelissaid detaining! ai med

in claim4l wherein said button includes a
coupl i ng merdBembey,cgmprises foiGYIinARE

The chair

2 | ever which acts_ on said
alaying a talesgoapically; extenstadilei on and
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nenber conpriegtionaand \salid Istatiomaryt ssttivnispivastally scorthected torsaidnbaekr and

said | ever

having a nonent arns of sufficient - length to permt said
button to nONEMPSm said first position to said

second position by a

force applied through a finger of the user when 30 said user is seated in

the chair.

10

15

30

21. The seating unit as claimed in claim 20 wherein said back
member is pivotally mounted on said seat member and said one of .
said telescopically extendable section and said stationary section is
pivotally mounted on said back member.

22. The seating unit as claimed in claim 20 wherein said back
member is fixedly mounted on an attachment member, said
attachment member is pivotally mounted on said seat member and
said one of said telescopically extendable section and said stationary

section is pivotally mounted on'said attachment member.

23. A work chair having a base adapted for movement across the
surface on which the chair is situated, a seat member, a support
member extending between the base and the seat member, the chair
having a movable portion and a stationary portion, the chair
comprising: '
~ (a) an mechanical actuator positioned proximate a surface of the
chair and accessible to a person while seated upright in the
chair, said actuator being movable between a first position and a
second position by a force applied by the hand of a user while
seated in the chair;
(b) a retaining member for retaining said movable portion of the

chair in either of at least two positions providing different
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The chair as clained in ckai i 41 wherein said retaini rilg menbe

conprises a cylinder which includes a n- conpr essi bl i d. 10754

The chair as clained in claimb52 V\herel%(r)? sai d cylinder_includes.__. -

tel escopi cally extendabl e section, a stationary section and a val ve'
sai d retaining muodiguratidres @forthm shag, asaidl \retamﬁngsmembbmbemg whi ch

acts on said val ve, and
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15

20

said at least two positions; and,
(c) a mechanical coupling member having a first end connected
to said actuator and a second end operatively connected to said
retaining member
whereby, when said actuator is moved from said first position to said
second position, said retaining member is actuated so that the movable
portion of said chair may be adjusted relative to the stationary portion,
and when said actuator is moved from said second position to said

first position, the movable portion of the chair is fixed relative to the
stationary portion. '

24. The chair as claimed in claim 23 wherein said actuator
comprises a lever which acts on said coupling member, said lever
being movable between a first position and a second position for
actuation of said coupling member.

25. The chair as claimed in claim 24 wherein said actuator further
comprises a button movable between a first position and a second
position, said button being drivingly connected to said lever to move
said lever between its first and second positions as said button moves

between its first and second positions.

26. The chair as claimed in claim 25 wherein said chair has a
plurality of movable portions, each having an associated retaining

member with each retaining member being operable an actuator.

27.  The chair as claimed in claim 23 wherein said retaining member

comprises a cylinder.
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15 position relative to said onja n open posftlon in
whi ch said tel escopically ext eHmmﬂ@lm mﬂ“l vabl ojsaid
stationary section, said button~oper cenneqt ¢d fé sal Hoval
rel ease nenber whereby when said button, s in sai aid
nd when said buttdn 20

val ve rel ease nenber is in said cl osed position,

is in said second position, said valve rel ease ne N sal pen
position. 28. e chainascelaimeddncelaimedy whezein saidicylipdeymcludes 45 46,

s 15 el en Rl RO PP, S0y S b e

arm nenbe
56. The seghidGetdiningsmentheredutthes! €0 u@e{ eﬁalvearedleamamember menber
is pivotally nounted on said sup port magb r. ené The se unlt
as ol ai med Wwhishaetss envaeideivalesiand GrRich h‘bmovabl gbeeen

cylinders hay Ng;8n' fHl SRR §4ld YefSL6PRANY extendable section is flxed in

posmon relative to said stationary section and an open position in
which said telescopically extendable section is movable relative to said
stationary section, said actuator operatively connected to said valve
release member and movable between a first position, in which said
10  valve release member is in said closed position, and a second position,

in which said valve release member is in said open position.

29. The chair as claimed in claim 28 wherein said mechanical
coupling member comprises an arm member pivotally mounted with

15 respect to said valve release member, said arm member having a
moment arm of sufficient length to permit said actuator to move from
said first position to said second position by a force applied through a
finger of the user when said user is seated in the chair.

20 -30. The chair as claimed in claim 29 wherein said coupling means
further comprises a flexible cable.

31. The chair as claimed in claim 23 wherein said chair further

comprises an arm member and said actuator is provided in said arm

25 member.

32. The seating unit as claimed in claim 23 wherein said seat

member is pivotally mounted on said support member.

30 33. The seating unit as claimed in claim 32 wherein said retaining

member comprises a cylinder having a telescopically extendable
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section is pivotally connected to said back menber .

34, The seating unit as claimed in claim 33 wherein said cylinder

extends upwardly from said support member to said seat member.

35. The seating unit as claimed in claim 23 further comprising
locking means for alternately maintaining said button means in said

first and second positions.

36. The seating unit as claimed in claim 23 further comprising a
back member, said back member pivotally mounted with respect to
said seat member for movement of said back member between an

upright position and a reclined position.

37. The seating unit as claimed in claim 36 wherein said retaining
member comprises a cylinder having a telescopically extendable
section and a stationary section, one of said telescopically extendable

section and said stationary section is pivotally connected to said back

member.

38. The seating unit as claimed in claim 37 wherein said back
member is pivotally mounted on said seat member and said one of
said telescopically extendable section and said stationary section is

pivotally mounted on said back member.

39. The seating unit as claimed in claim 37 wherein said back
member is fixedly mounted on an attachment member, said

attachment member is pivotally mounted on said seat member and

Ion and a stationary
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pivotally nmounted on said back nenber. 25 62. The $ej

clainmed in claim60 wherein said back #Brmber is fi Eedl y nounted on agn
attachnent nenber, said attachnment nenber is pivoté 1 d
seat menmber and said oWl 6f 88 CdlesRipicdlh} estmdabld bpctton atdbkiid sRtionapryand
said stationary . section is pivotal 'y nmounted on said attachnent
menber. 30 sgglion 4s pivaiky meunted on spjdattachmentpesabelr movenent
acr oss 48 t he surface on which the chair
is situated, a seat nenber, an arm a . support nenber extendi ng between

the base and the 40eat Tieedvair tdse claimed "in claim 24 whercin said mechanical
5  coupling member comprises a pivotally mounted arm member, said
arm member and said . lever having a moment arms of sufficient
length to permit said actuator to move from said first position to said
second position by a force applicd through a finger of the user when
said uscr is seated in the chair.
[ |
41. A movable chair haviﬁg a base adapted for movemenl across
the surface on which the chair is situated, a seat member, a support
member extending between the base and the scat member, the chair
having a movable portion and a siationary portion, the chair
15  comprising:
(a) a button positioned: proximate a surface-of the chair and
accessible to a ;Sers_oh _v_vhilé seated upright in the chair, said
button being movable between a first position and a second
positibn by a force applied by the hand of a uscr while seated in
20 the chair, said button including a locking member [or
alternately maintaining said button in said first and second
positions; S
(b) a reléining member for retaining said movable portion of the
chair in either of at least two positions providing different
25 configurations of the chair, said retaining member being
releasable to permit said moveable portion to move between
said at lcast two posilions; and,
- (c) a mechanical coupling member having a [irst end connected
to said buiton and a second end operatively connected to said
30 retaining member '

whereby, when said button is moved from said first position to said
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actuator is noved fromsaid first position to said 20 second position,

said retaining nenber_is actuated, so that the, npveap Qrtion qf said
chair may be adj42st edherchainas clgimgd in claingy 41 WFW-%A fwﬂsmarmc

sai d actuator ‘i 1, & r.am.sai bR, L ely fyl
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43.  The chair as claimed in claim 42 wherein said button travels
inwardly in the direction of the chair as the button travels from said
first position to said second posilion.

15 44. The chair as claimed in claim 41 wherein said button is
mounted in a housing and cbmprises a longiludinally extending shaft
-member and said locking member comprises a first engagement
member positioned on said shaft and a second engagemen! member
provided in said housing for engaging said first engagement member.

20
45. The chair as claimed in claim 44 whercin said housing has a
longitudinally extending opening having an inner surface and said
second engagement member is provided on said inner surface
whercby movement of said button from said first position to said

25  sceond position causes said [irsl engagement member to undergo a
rotational movement to alternately secure said button in said first and

second positions.

46. 'The chair as claimed in claim 45 wherein said shaft member
30 compriscs an ouler shaft member and an inner shaft member, said

first engagemenl member comprises first and sccond cngagement
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30 . 65. The chﬁmuﬂﬂllﬂmmmum claim 63 wherein said acft uator travels
inwardly in the chair as the actuator trgvel s2f3 PEBSR9Y

49 first p03|t|on td sdi d"second posjtion. 6. | The chair as

claimed in claim62 wherein said actuat or 44 conpri ses gn

which is nounted in a housing and 5 conprises a |longitudinally extending

shaft menber ansbrtiong prasiided on saidroutee anddmpct shaftameimisdrsengagenent
nmenber positioned on said shaft and a second engagenent nenber
provi ded in said housing for engagi ng said first engagement nenber.

47.  The chair as claimed in claim 45 wherein
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(a) said shaft member comprises first and second longitudinally
exiending members cach havmg first and second ende and defining a
longlludmally extendmg ax1b, .

(b) said first end of said: first longitudinally extcndmg membcr
adapted to receive a button, said first engagement member compnses a
first cngagement portion poqitidned on said second end of said first
Jongitudinally cxtendmg member, said first longxludmally extending
member having an opomng extending from said second end towards
said first end, said first engagement portion having a {irst engagement
surface;

(c) said second longltudmally extending member being shdeably
positioned within said first longitudinally extlending member with
said first end of said sccond longitudinally exiending member
positioned within said first Jongitudinally extending member, said
first engagement member further comprises a second engagement
portion positioned on said second end of said sccond longitudinally
extending membcr and having a second engagement surface drivingly
engaged by said first engagement surface as said button travels between
said first and second positions to rotate said sccond longitudinally
cxtending member at Icast part way around said axis;

(d) said l\ousing having first and second ends and a longitudinal
opening extending therethrough for receiving said first and second
longitudinally cxtending members, said opening having an inner
surface and said second engagement member is provided on said inner
surface whereby movement of said button from said first position to
said second position causes said [(irst engagement member to undergo
a rotational movement lo alternately secure said button in said first

and second positions.
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(b) said first engagement portion having a plurality of first
prolrusions dimensioned to be received in said first channels and
posilioﬁed to be received in said first and sccond channcls;

(c) said second engagement portion having a plurality of sccond
protrusions dimensioned to be received in said first channels and
positioned to be received in said first channels; and,

(d) a cam member positioncd on said inner surface adjacent said
first end to engage said first and second protrusions and align said. first
protrusions with said. first and second channcls and said second

protrusions and with said first channels.

49.  The chair as claimed in claim 41 wherein said button includes a
lever which acts on said coupling member, said lever being movable
between a first position and a second position for actuation of said
coupling member.

50. The chair as claimed in claim 49 wherein said mechanical
coupling member comprises a pivotally mounted arm member, said
arm member and said lever having a moment arms of sufficient
length to permit said button to move from said first position to said
second position by a force applied through a finger of the user when

said user is seated in the chair.
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an i nner surface and sai d second engagenent menber is provi ded on said
i nner

53.  The chair as claimed in claim 41 wherein said retaining member
comprises a cylinder which includes a non-compressible fluid.

10 54  The chair as claimed in claim 52 wherein said cylinder includes
a telescopically extendable section, a stationary scclion and a valve,
said retaining member further comprising a valve release member
which acts on said valve and which is movable betwecn a closed.
position in which said telescopically exiendable section is fixed in

15  position relative to said stationary section and an open position in
which said telescopically extendable section is movable relative to said
slationary section, said butlion operalively connccted 1o said valve
rcleasc member whcreby when said button is in said first posiiion, said
valve relcase member is in said closed position, and when said bution

20  is in said second position, said valve rcleasc member is in said open
position.

55. The chair as claimed in claim 41, 42, 43, 44, 45, 46, 47, 48, 49, 50,
51, 52, 53 or 54 wherein said chair further comprises an arm member

25  and said bution is provided on said arm member.

56. The seating unit as claimed in claim 41 wherein said seat

member is pivotally mounted on said support member.

30 57. The seating unit as claimed in claim 56 wherein said retaining

- member comprises a cylinder having a tclescopically oxtendable

REPLACEMENY onoid|
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58. The eealmg unit as clalmcd in claim 57 wherein said cylmdcr

extends upwardly from said support member to sald seat member.

59. The seating unit as claimed in claim 41 further comprising a
back member, said back n{embér pivotally_ mounted with respect to
said secat member for movement of said back member between an

upright position and a reclined position.

60. The seating unit as claimed in claim 59 wherein said retaining
member comprises a cylinder having a telescopically extendable
section and a stationary section, one of said telescopically extendable
scction and said stationary section is pivotally connected to said back
member. ' |

61. The seating unit as claimed in claim 60 wherein said back
member is pivotally mounted on said seal member and said one of
said telescopically cxiendable seclion and said stationary section is
pivotally mounted on said back racmber.

62. The sealing unit as claimed in claim 60 wherein said back
member is fixedly mounted on an ailachment member, said
attachment member is pivotally mounted on said seat member and
said one of said telescopically extendable section and said siationary

section is pivotally mounted on said atlachment member.

63. A movable chair having a base adapted for movement across
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the chair, said actuator including a locking member for
alternately maintaining said actuator in said first and second
posilions} '

(b) a retaining member for retaining said movable portion of the
chair in either of at least iwo positions providing different

configurations of the chair, said relaining membcr being-

releasable to permil said moveable portion to move between
said at fcast lwo pbsitions; and,
(¢) a mechanical cdupling member having a first end connected
to said actuator and a second end opefativcly connected 1o said
relaining member
whercby, when said actuator is moved fmm said first position to said
second position, said retaining member is actuated so that the
moveablc portion of said chair may be adjusted relative to the
stationary portion, and when said actuator is moved from said second
position fo said first position, the movcable portibn of the chair is

fixed relative to the stationary portion.

64. The chair as claimed in claim 62 wherein said locking member
comprises an engagement member associated with said actuator for

alternately maintaining said acluator in said first and sccond positions.

65.  The chair as claimed in claim 63 wherein said actuator travels

inwardly in the direction of the chair as the actuator travels from said
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52 sai d ﬁﬁﬁgﬂd@ilﬂ% [@mgé&[{awmﬁgﬁprl sing a \al ve rel ease menbe.

whi ch acts on said valve and which i's novabl e bet ween—a—ctoset
position in which said tel escopically extendable section is fixed in

b ch sai 0 1 ol @copt AT Fhah Aenfrled 3B | SRR b0 v orad vibtralers
: comprises an actuator buiton which is. mounted in a housing and
5 compriscs a longltudmally exlendmg shaft member and said lockmg
member comprises a first ¢ngagement member positioned on said
shaft and a second engagement member provided in said housing for

engaging said first engagemem member.

10 67. The chair as claimed in claim 65 wherein said housing has a
Jongitudinally extending opening having an inner surfacc and said
sccond engagement member is provided on said inner surface
whereby movement of said actuator button from said first position lo
said second posilion causes said first cngagement member to undergo

15 a rotational movement to alternately secure said actuator butlon in

said firsl and second positions.

68.  The chair as claimed in claim 66 wherein said shaft member
compriscs an outer shaft member and an inner shaft member, said
20 first ‘engagement member comprises first and second engagement

poruons provided on said outer and inner shaft members.

69.  The chair as claimed in claim 66 wherein
(a) said shaft member comprises first and second longitudinally
25 extending members each having first and sccond ends and defining a
longitudinally extending axis;

(b) said first end of said first longitudinally extending member
adapted to receive a bulton, said first engagement member comprises «
first engagehent portion positioned on said second cﬁd of said first

30 longitudinally extending member, said first longitudinally extending

member having an opening extending from said second end towards

d
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retaining er conprises a cylinder having a tel escop
ext endabl e ssefadepn and a stationary section, one of said
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portion positioned on said second end of said second longitudinally

extending member and havmg a second engagcment surface drivingly

10 engaged by s‘nd first engagement qurface as said butlon travels between

said first and second positions to rotate said second longitudinally
extending member at Jeast part way around said axis;

(d) said housing having first and second ends and a longltudmal

opening exlending therethrough for receiving said first and second

15 lo_ngitudinally extending members, said opening having an inner

surface and said second engagement member is provided on said inner

surface whereby movement of said button from said first pnsilion to

said second position causes said first engagement member 10 undergo

a rotational movement to alternately secure said bullon in said first

20  and second positions.

70.  The chair as claimed in claim 68 wherein
(a) said sccond engagement member comprises a plurality of
first and sccond longitudinally extending channels extending from
25  said first end towards said second end and spaced periodically around
said inner surface, each of said second channels positioned between a
pair of first channels, said second channels being (urther recessed into
said inner surface than said first channcls;
(b) said first engagcement portion having a plurality of first:
30 protrusions dimensioned to be received in said first channels and

positioned to be received in said first and second channels;

ort
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(d) a cam member positioned on said inner surface adjacent said
first end to-engage said {irst and second protrusions and align said first
prolrusions with said first and second channcls and said second

protrusions and with said first channels.

_71. : The chaxr as clalmcd in claim 62 wherein said actuator
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comprises a lever which acts on- said coupling member, said lever

being movable between a first posmon and a sccond position for

actuation of said coupling member.

72.  The chair as claimed in claim 69 wherein said mechanical
coupling member comprises a pivotally mounted arm member, said
arm member and said lever having a moment arms of sufficient
length to permit said actuator o move from said first position to said
sccond position by a force applied through a finger of the user when
said user is seated in the chair.

73.  The chair as claimed in claim 70 wherein said coupling means
further comprises a flexible cable.

74.  The chair as claimed in claim 62 whercin said retaining member

compriscs a cylinder.

75. The chair as claimed in claim 62 wherein said retaining member

comprises a cylinder which includes a non-compressible (luid.

76.  The chair as claimed in claim 73 wherein said cylinder includes

a telescopically extendable section, a stalionary scction and a valve,
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77.  The seating unit as claimed in claim 62 wherein said seat

member is pivolally mounted on said support_membér.

15 78.  The scaling.unit as claimed in claim 77 whercin said retaining
member comprises a cylinder having a te.]cscoplcally extendable
section and a stationary scction, one of said telescopically extendable
section and said stationary section is pivotally mounted on said
support member and the other of said telescopically extendable section

20  and said stationary scction is pivotally mounted on said seat member.

79. The seafiﬁg unit as claimed in claim 78 wherein said cylinder

extends upwardly from said support member (o said seat member.

25 80. The seating unit as claimed in claim 62 further comprising a
back member, said back member pivotally mounted with respect to
said seat member for movement of said back member between an

upright position and a reclined position.

30 81. The scating unit as claimed in claim 80 whercin said retaining

mcember comprises a cylinder having a telescopically cxtendable
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the coupling meeipdrerand a second arm 15 oper atlvel y engaged by the -
actuat or el enent.
5 82. The scaling unit as claimed in claim 81 wherein said back
member is pivotally mounted on said seal member and said one of
said 1elcscop1cally extendable section and said- stalionary section is

pivotally mounted on said back member. -

10 83. The seating unit as claimed in claim 81 wherein said back
member is -fixedly mounted .on an attachmenl, member, said
attachment member is pivotally mounted on said seat member and
said one of said telescopically exiendable section and said stationary
seclion is pivotally mounted on said attachment member.

15
84. A movable chair having a base adapted for movement across
the surface on which the chair is situated, a seat member, an arm, a
supporl member extending between the basce and the seat member, the
chair having a movable portion and a stationary portion, the chaixr

20 comprising: |

{a) a mechanical actuator compnsmg a lever extending in a
plane and .an aciuator clement, said actuator element
operatively engaging the lever to apply a force to the lever at an
angle to the plane of the lever to move the lever belween a first

25 position and a second position by a force applied by the hand of -

a user while seated in the chair, said actuator including a
locking member for alternately maintaining said lever in said *
first and second positions;

(b) a rctaining member for retaining said movable portion of the

30 chair in either of at least two pésitions providing different

configurations of the chair, said rctaining member being

~
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retaining member
whereby, Whén said Jever is moved from said first position to said
sccond posiﬁo_n, said relaining member is actuated so that the
moveable portion of said chair may be adjusted rclative to the
stationary portion, and when said lever is moved (rom said second
posilion to said first position, the moveable portion of the chair is

fixed relative to the stationary portion.

85.  The chair as claimed in claim 84 wherein said lever has a first
arm operatively connected (o the coupling member and a second arm

operatively engaged by the actuator element.

86.  The chair as claimed in claim 85 wherein said lever is pivotally
mountcd to a housing at a location belween said first and second arms

and said actuator element is a separate member to said lever.

87.  The chair as claimed in claim 86 wherein said locking member
compriscs an engagement member associated with said actuator for

alternately maintaining said actuator in said first and sccond positions.

88.  The chair as claimed in claim 87 wherein said aclualor element
travels inwardly in the dircction of the chair as the lever travels {rom

said [irst position to said second position.

89.  The chair as claimed in claim 84 wherein said acluator clement
comprises a button which is mounted in a housing and comprises a

longitudinally extending shaft member and said locking member
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wherein said housing has a | ongi tudi nal |y extengi havi ng an
I nner surface and said second engagenent nenber{is provi ded on said

I nner surface wher eby nmovenent of__sai d button fromsard—f+ st ition
to said second position causes sésd first engagenent nenber to undergo
a 10 rotational novenent to alternately secure said button in said first
and s exnpriges iat fisstengagementanembgpesitivned ore paidnshiafit ranad ai m 84
wherei n sai d _cqupl i mean fur I, a.flexible cable. 15

0. The citsPRabenEFadRRR membst HrbYRipd JEPHId Nofini o7 eif@ine

conpri ses aggidrfmsmﬁggge@@ﬂt sm¢iglbact uator i s provided on said arm A
menber .

5 90. The chair as claimed in claim 89 whercin said housing has a
longitudinally -extending opening having an inner surface and said |
second cngagement member is provided on said inner surface
whereby movement of said button from said first position to said
second position causes said first engagement member o undergo a

10  rotational movement to alternately secure said button in said first and
second positions.

91.  The chair as claimed in claim 84 wherein said coupling means
further compri.ées a flexible cable.

15 |
92. The chair as claimed in claim 84 wherein said chair further
comprises an arm member and said actuator is provided on said arm

member.

20
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(57) Abstract

A seating unit (110) comprises a support member (118); a seat member
(112) pivotally mounted on the support member (118); an arm rest member
{120) having an actuating button (230, 334) positioned in the arm rest
member (120), the button (230, 334) being movable between a first position
and a second position; a fluld pressure cylinder (172, 282) baving actuating
means (200, 310) and operatively connected to the seat member (112) for
adjustment of the inclination thereof; and, a flexible cable (214, 322) having
a first end connected to the button (230, 334) and a second end operatively
connected to the actuating member (200, 310). When the button (230, 334)
is moved from the first position to the second position, the actuation member
(200, 310) is actuated so that the inclination of back member (114) or the seat
member (112) may be adjusted and when the button (230, 334) is moved
from the second position to the first position, the inclination of the back
member (114) or the seat member (112) is fixed.




