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ADJUSTMENT MECHANI SM FOR A CHAI R BACKGROUND Thi s
invention relates generally to height adjustable

wo 2080i44g@ns of chairs, and particul arly, toparf€ieddioise:
adj ust mnent nechani sm for a novable portion of a chair.
More particularly, the invention relates to an
adj ust abl e arnrest asiD Ly. However, the height
adj ust rent mechani sm so be used for other
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A wide variety of adjustable office chairs are
presently available. In an attenpt to adapt the chair

to a particul ar user various adj ust nent
mechani snms have bem' gec~ Such chairs may, for
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adj ust mrent mechani sns are avail able in various forns.
particularly rthsiomentiomeataies th yn adjestaild @mmetissomtdys Hoswgedr, ths heighing
buttons or handl es, which require manipulation of a
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arm or back rest portion. Exanples of adjustable
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6,394,553 to McAl[ister, et al, and U S. Pat. No.
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] attenpting to nove the adjustable portion of the
chairs may; fgickample, mdhudsevertipplbadpptaile sprd heightaneqhaaisma.dintiead K| e
backrest can be raised or |owered and the adjustnment
mechanisme edvavertivallppbusatbiesheight mechanisms for armarests and backrests.
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Prior art armrest and backrest height adjustment mechanisis are available in various
forms. In some, manually operable mechanisms, such as using buttons or handles, which require
- manipulation of a release/lock member prior to being able to adjust the anm or back rest portion.
Examples of adjustable height armrests are described in U.S. Pat. No. 6,394,553 to McAllister,
et al, and U.S. Pat. No. 5,393,125 to Watson, et al.

Prior art mechanisms for height adjustable chair backrests are known which can operate
“automatically,” in the sense that no release or lock member need be manually operated prior to
attempting to move the adjustable portion of the chair. In these types of mechanisms, the
adjustable backrest can be raised or lowered and the adjustment mechanism operates

automatically to maintain the backrest in the adjusted position.




automatically to maintain the backrest in the adjusted
posi tion. WO 2005/074488 PCT/ US2005/ 001692 One
exanpl e of such an "automatic" vertical adjustnment

wo 208@hage sm for a chair backrest is descri hegussiokhodsoz
Pat. No. 4,749,230 to Tonero. The mechani sm descri bed
in this patent generally conprises two guided and
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For exanple, rapid or overly forceful adjustnent of
shaped slot isgotiaalled by v segive bicadingpg surfcesminiiadi theinntches and inclined

unl ocked position, which would require noving the
surfaces ofxhe koopsiatih®slbtied chivdIpkate) HPoS/et, g is RothingerhidhQetams #Rtpin in

the lock pinin a position where the adjustnent
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he slot holds the pin in each of the three
| Lol I.pg Thus,
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n betmeen three positio
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. d[sadvantag of this type of design can be in regard
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position in the slot to prevent the pin from
where the adyetinenttpeorvessycodd $k opgitety hmdditios eéhershbpmetofite ddiboldb thetped
cam pl ate, such as, for exanple, by
in each of the three positions, rather than using springs or gravity. Thus, camming surfaces,
activated by manual force, are employed to move the pin between the three positions defined by
the shape of the slot. Another potential disadvantage of this type of design can be in regard to
securing the position of the pin in a particular position in the slot to prevent the pin from
inadvertently dislodging from the notch in the slotted cam plate, such as, for example, by

excessive or rapid application of force to the backrest, sudden movement, or jarring of the

backrest or chair,




excessive or rapid application of force to the
backrest, sudden novenent, or jarring of the backrest
or chair. 2 WD 2005/074488 PCTI US2005/ 001692 Anot her
wo z@sanpdse of an "automatic" vertical adj uspoewb2005/001692
mechani smfor a chair backrest is described in U S
Pat. No. 5,037,158 to Crawford ("the " 158 patent™),
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in the direction of the smooth surface, the pin will pass the halfway point in the slot and spring
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will urge the pin in the direction of the surface. One advantage of this particular mechamism can
be greater smoothness of operation (and thus less force to adjust the backrest) because the slot in
which the pin rides is smooth, since no camming surfaces are used to control the position of the

: pln therein. Other advantages can include reliability, in that the leaf spring can more positively
control the position of the pin in the slot, making it more likely that the pin will be mairatained in
the desired position, and less likely to dislodge from that position, for example, such as by

sudden movement or jarring of the chair. However, the need for the leaf spring membe:x itself




pin therein. O her advantages can include reliability,
in that the | eaf spring can nore positively contro
the position of the pinin the slot, making it nore
likely that the pin will be maintained in the desired
position, and less likely to dislodge fromthat
position, for exanple, such as by sudden novenent or
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filling that need. SUMVARY In accordance with a first
costly. The presgop inveptiopigdigseteddoyard fllngithy meed nere is provi ded an
adj ustable arnrest assenbly conprising: a. a fixed
menber having a chair attachnent portion and a housing

portion; b. a vertically adjustable nmenber having an
arrest portion and §E¥Eéé3¥£rtion, said post portion

having a | ower end thereof slidably disposed in said
In agsaigdence v itharirst @spectad the ppasent inyentioy, therd jsupsevadst an adingble
sel ectively novabl e between a fully raised position, a
armrest assefubly|comprisivey ed fped imeinber haviamel clair altachgienigogionpndés hedingt e
position; c. a sleeve nenber disposed in said housing,
portion; b. a sertichlly ladiesteble membe hatisganygmest fiortive andapdsapetiam pad post
said | ower end of said post portion and an outer
portion havisgy baereend datfeat gditbladispased Haaid hodsageonionsaidd-ehioalyi ng
portion; and d. a hei ght adjustnent nmechani sm
adjustable mebg keladtingly anoestiiRTbangeen ladiillyf rais sRebsititn, adblly lbowed pandnof
said post portion, an angled slot forned in said
and at least dnB itedrmsdlfitk pesridf c. 33ledveshatbie disfRtiah sald hapPRSdaldeisl«es

of said camming slot, a | ocking pin
member having an inner surface adjacent said lower end of said post portion and an outer surface
adjacent an inside surface of said housing portion; and d. a height adjustment mechanism
comprising a camming slot formed in said lower end of said post portion, an angled slot formed in
said inner surface of said sleeve member on opposite sides of said camming slot, a locking pin
operably positioned through each of said camming and angled slots with opposite ends of said
locking pin slidably captured in said angled slot, and a bushing member projecting at least partially
into said angled slot, said bushing member defining upper and lower regions of said angled slot,
said camming slot having a plurality of notches on one side and a generally planar surface on an
opposing side, said upper region of said angled slot adjacent said generally planar surface and said

lower region adjacent said plurality of notches, said camming slot having top and bottom surfaces,

said top surface forcing said locking pin across said bushing member into said lower region of said




operably positioned through each of said camm ng and
angled slots with opposite ends of said |ocking pin
slidably captured in said angled slot, and a bushi ng
menber projecting at |least partially into said angled
sl ot, said bushing nenber defining upper and | ower
regions of said angled slot, said camm ng slot having
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regi ons sai d bushing nenber until said
when such bF‘E%‘}?F AlgEnpe pith §a1‘¥]88{§’”ef&g‘% wheiein sgidredkéngsin g mevahls ey said
menber by said bottom and top surfaces, when said
one notch repReRsy g up#rd ivertipa moxeraent efseid noggiosion sichgbat spidhyrgticatly
slot gravity urges said locking pin toward said
adjustable mgmbgras heldat gheighitcetyespondingdh saithane notghamtilfbitlien govysirdh verdcal
urged into one of said plurality of notches when such
movement ofssearmstepostidngraes seid Ihckine rin frowesid peggicteh;  wher ei n sai d
| ocking pin is novable fromsaid one notch responsive
In aqcordanpaatiti avegonil aspkct wrbthe mesdnt mfergian,dhqpos proyaied & beiglg uch
that said vertically adjustable nenber is held at a
adjustment nipghaylsie @oprisisgenadfingmenbes hxvdngrteusiog prtiondnidla sfippotther
upward vertical ~novenment of said post portion noves
portion; b. a s@bl veoiddailyajpitablef menibeslaivihg an @pped tidhand b lovas e, sadperer
with a second aspect of the present invention, there
end slidably dispgeedinisaid Howsidggogioh, sadbwis efi®hdvingRcammi f ¢ &med Si Ng:
a. a first nmenber having a housing portion and a
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menber having an upper end and a | ower end, said | ower
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| oner end having a camm ng sl ot forned
raised position, a fully lowered position, and at least one intermediate position; ¢. a sleeve member

disposed in said housing, said sleeve member having an inner surface adjacent said camming slot
and an outer surface adjacent an inside surface of said housing portion, said sleeve member having
an angled slot formed in said inner surface on opposite sides of said camming slot; d. a locking pin
operably positioned through each of said camming and angled slots with opposite ends of said
locking pin slidably captured in said angled slot; e. a bushing member projecting at least partially
into said angled slot, said bushing member defining upper and lower regions of said angled slot,
said upper region of said angled slot adjacent said generally planar surface of said camming slot

and said lower region adjacent said plurality of notches; . said camming slot further having top and
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therein, said caromng slot having a plurality of

not ches on one side thereof and a generally planar
surface on an opposing side, said vertically

adj ust abl e nmenber sel ectively novabl e between a fully
rai sed position, a fully | owered position and at

| east one intermediate position; c. a sleeve member
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urged into O%Ofﬁﬂﬂpblfﬁl@mfﬂl%\@@ Wwhew ueh pegomep aligaedwityraid lageraggion ; and
| ocki ng pin across said bushing nenber into said
h. wherein spig lgsking gy inymovsable fpa said gherptel] retpoagiveda privardiverical ower ed
position, said bottomsurface forcing said |ocking
movement opsaid past rostionsa¢hcthas seidh Ferticatly aijustatilqmembeg ischeldgp e heighigi on
of said angled slot at said fully raised position,
correspondingzp aifl owskioted) uplilndditonatupveird veatficabuovemenind s pssapattiopper
and | ower regions by said bushing nenber until said
moves said Ibeking pigfrpinsaid sncomtded t o nove across sai d bushing
menber by said bottom and top surfaces; g. when said
Alsd dighasextis pi adjussabhaimiestiapseaibiyrcomptigng ofvet] nfeadyerdnvinf a skdid
angled slot gravity urges said |ocking pin toward
attachment Rdtiicch 4ot @ habsidgypoefonnDicetialy adjusibié hainb&davng Acaindgt pi n
: is wurged into one of said plurality of notches when
portlon and 8 Pesh p&reieQ WEt (d pogiRetion Habing ail6lvdr @ieIherlc80ii@Ebly disfided .
wherein said | ocking pin is noveable fromsaid one
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post portion such that said vertlcalry adj ust abl e
raised positi6ie Ay lowerd@bskitRh, Aaheiedfibone intermediate position via a height
adjustment mechanism. The height adjustment mechanism comprises a first member having a
housing portion and a support portion, a second vertically adjustable member having an upper
end and a lower end, the lower end being slidably disposed in the housing portion, and the lower
end further having a camming slot formed therein. The camming slot has a plurality of notches on
one side thereof and a generally planar surface on an opposing side. A sleeve member can be
- provided in between the housing and the post, with an inner surface of the sleeve member

adjacent opposite sides of the camming slot. The sleeve member can have an angled slot formed

in the inner surface thereof on opposite sides of the camming slot, such that a locking pin can be
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corresponding to said one notch until additiona

upward vertical novenent of said post portion noves
said | ocking pin fromsaid one notch. Al so disclosed
is an adjustable arnrest assenbly conprising a fixed
menber having a chair attachnment portion and a
housi ng portion, a vertically adjustable nenber having
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position, a fully |lowered position, and at |east one
internedi ate position via a height adjustnent
mechani sm The hei ght adj ustnment nechani sm conprises a
first nmenber having a housing portion and a support
portion, a second vertically adjustable nenber having
an upper end and a | ower end, the | ower end being
slidably disposed in the housing portion, and the

| ower end further having a canm ng slot forned
therein. The canroing slot has a plurality of notches
on one side thereof and a generally planar surface on
an opposing side. A sleeve nenber can be provided in
bet ween the housing and the post, with an inner
surface of the sleeve nenber adjacent opposite sides
of the camm ng slot. The sl eeve nenber can have an
angled slot formed in the inner surface thereof on
opposite sides of the carom ng slot, such that a

| ocki ng pin can be 4b operably positioned through both
the canmi ng and angled slots, with opposite ends of
the |locking pin slidably captured in the angled slot.
A bushi ng menber can be provided in the sleeve nmenber
4c WD 2005/ 074488 PCTI US2005/ 001692 such that the

bushi ng nmenber projects at |least partially into the
angl ed sl ot such that upper and
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| oner regions of the angled slot are defined by the
bushi ng menber. The upper region of the angled slot
is adj acent the generally planar surface of the

WO 20080939 sl ot, whereas the | ower region pgr@dioas®ide:
the plurality of notches. The camm ng slot further has
top and bottom surfaces, wherein the top surface

forces the | ockin he bushj n nber int,o
ch it Rt ieaper Eiee P RS Fiatiemngled T il i gt 2
owered position, and the bottom surface forces the
lower regwlllS&é lervgelpd slokase defined Ry the bushinggnerbese The vnst kerion ghibe
region of the angled slot at the fully raised
angled slot iy edjncentthe gRleslly pbkinsyrigiernf heicmyming siitawhereasitie lewerher
the upper or |ower regions by the bushing nenber
region is adjatdnt the @lufitynb Beichad) SER chigmifp\siot RGTHRE Basitbe arldiltbfg
menber by the bottomor top surface. Wen the | ocking
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upward vertical npvenent of the arnmrest. The
position. T@rlmk@apm beingvapigtained in eithierthe upnst prloperieEions biihe bishing
notch occupi ed by the | ocking pin. The locking pinis
member untilotheatisescahyed e wioive drease therboshihg member by ihelsbtiomspoopsi ve
to further upward vertical novenent of the arnrest,

surface. WHep tiedodkitey pitulsl iyaifitainedel thoBed 1@fion of thelhgbd §1-51€g1’aﬁ@|ﬁrm
pin will be urged away, by the bottom surface of the

the locking ﬁﬁmaﬁgthé bRfatit) bOBidBE stk g'& lé%lﬂf‘g a[ﬂ Lg 1 88 the

into the upper region y the
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second re on of the slot unt|I the arprest is
angled slot, p Ry popys TERANSIRA 1P 9?%3@?@63 PSP 9T sty The arueth iy
in the top surface of the camming slot noving the
held at a helghi@mr%gorpﬁ)rrg tp dlasnoddraseupiadthy thelotking)pitve fbe tocking pintihe
| ower region-of the angled slot. At this point, the
moveable frém ehichgvephoich & qoagidd respenkiteto fiatheatpwiré verba aicxirhent of
vertical adjustnent process by upward verti cal

the armrest, 6P AR Ailly Sdisdd R siBbaTaBFhich the Tocking pin will be urged away, by the
bottom surface of the camming slot, from the notched side of the camming slot into the upper
region of the angled slot by the bottom surface of the camming slot. The locking pin will be
maintained, by the bushing member, in the second region of the angled slot until the armrest is
moved to the fully lowered position, which will result in the top surface of the camming slot
moving the locking pin back across the bushing member into the lower region of the angled slot.

At this point, the locking pin is positioned to repeat the selectable vertical adjustment process by

upward vertical movement of the armrest.




5 The adjustabl e arnrest assenbl y/ hei ght adj ust nent
mechani sm can al so be provided wth one or nore
conpr essi on nenbers di sposed between the outer surface
of the sleeve nenber and the inside surface of the
housi ng portion. The sl eeve nenber can al so be a pair
of sleeve nenbers and the bushing menber can be a
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portion and has a resiliently flexible insert menb
witha respe?wée FlesyP Prember. yhe pushingneenbsisesap partiaippio) eebwlrbgiwathﬁ h| n
ate-|i ke nmenber having a width and | ength
angled slot gwa%(% ithe deqvg membes gpdngidntp the cammpingdef, suphshat Hiepushing
plate-1ike nmenber can be made from spring steel, or an
members coatlggrcgbq'thgpr@s ﬁf tha {qcking pin whiehedre plideblyicaptutsd i) thg angled slot.
resiliently flexible properties. Qther details, and
The adivsimagraess psseblingf eanditied coranriss anpim padeduehes a@p@bbnt
fromthe foll ow ng detail ed description and the
to the armregipotivpand havg relvikentln glefiblg imses memberel haiesiliemlylftedibleantest
t hereof. BRI EF DESCRI PTI ON OF THE DRAW NG FI GURES A
member canrbe a¢hio phipd-lkiteenemivte hatigrwidth anfl ldnigéh subsimitiiothe came dsahe
obt ai ned by considering the follow ng detail ed
arm pad. Thelé&icplatptlike meibecan jbo matle Hom wpriny stdek onacappE@riyte phstic or
draw ngs, in which: FIG 1 is a side cross section
other materislil@ving tesHientyiiedblepiopertés. an adj ust abl e ar nr est
assenbly according to the invention. FIG 2 is a
I i @htkerldatails, @uPhdvaRehep of Samplel evBodiRits &fill Bstondjapiskanbl e
ar nr est
from the following detailed description and the accompanying drawing figures of certain

embodiments thereof.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

A more complete understanding of the invention can be obtained by considering
the following detailed description in conjunction with the accompanying drawings, in which:

FIG. 1 is a side cross section view of an embodiment of an adjustable armrest
assembly according to the invention.

FIG. 2 is a right-hand exploded perspective view of an adjustable armrest

assembly such as shown in FIG.1.




assenbly such as shown in FIG 1. 6 WO 20051074488
PCTI US20051 001692 FIG 3 is a left-hand expl oded
perspective view of a portion of the adjustable

wo 28607483t assenbly such as shown in FIG 2pctiSoodooidza
view of the adjustable arnrest assenbly taken al ong
line IV-IVin FIG 1. FIG 5 is a side cross section

vi ey of .an odi nent .of a hei ght adjustne .

oo bR LR H e BrmBbche By B bOBPEDt e pdjugble

bottom vi ew of .an enbodi nent of an arm pad for an
armrest asgepmhly sugh g shodmnin BIG. 2assenbly. FIG 7 is a section view

of the armpad taken along line VII-VIl in FIG 6.

FI GFI@ 4iis a siewenf thiecudj upialevanfirestassepbiy tpked aloml dine BM-Bh in FIG.

line VIII-VIlIl in FIG 6. FIG 9 is a section view of
1. the armpad taken along line IX-I1Xin FIG 6. FIG 10

is a side view of an enbodi nent of a spring nenber for

t herfs.miPadide SR vfév&f&-enﬁb&neﬁéoﬂa%gg%mi&smnw ew
of the spring nenber shown in FIG 10. Al'LED

. - PT. X TAI N EMBODI MENTS Referring now to
et PREHETL AL LT

there is illustrated in FIGS. 1
and ccording to.the present .i nventiqQn, an
OB a5 £ Bionn o O ARG R el A 2p ausiale )

10, including an enbodi nent of a hei ght adj ustnent
armrest as¢pEini sm FIG 1 is a cross sectional view which

shows the nmain elenments of the hei ght adjustnent

me chlhi7dsp savbereviche phihk armp padiakenhalong line VII-VII in FIG. 6.

FIG. 8 is a section view of the arm pad taken along line VIII-VIII in FIG. 6.

FIG. 9 is a section view of the arm pad taken along line IX-IX in FIG. 6.

FIG. 10 is a side view of an embodiment of a spring member for the arm pad
shown in FIG. 6.

FIG. 11 is a bottom view of the spring member shown in FIG. 10.

DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS

Referring now to the drawing figures, there is illustrated in FIGS. 1 and 2,
according to the present invention, an embodiment of a vertically adjustable armrest assembly
10, including an embodiment of a height adjustment mechanism. FIG. 1 is a cross sectional
yiew which shows the main elements of the height adjusiment mechanism, more details of which
are shown in the exploded vi;ews of the armrest assembly 10 in FIGS. 2 and 3. Generally, the
adjustable armrest 10 comprises a first, vertically adjustable, wish-bone shaped upper member
15 having an armrest portion 18, and a second, fixed, lower member 21 which can be secured to

a chair (not shown). To effect the mounting, for example, a pair of fasteners (not shown) can be -
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are shown in the expl oded views of the arnrest

assenbly 10 in FIGS. 2 and 3. Cenerally, the

adj ustabl e arnrest 10 conprises a first, vertically
wo 2608htagdsabl e, w sh-bone shaped upper menbepcrBoba0kddd

an arnrest portion 18, and a second, fixed, |ower

menber 21 which can be secured to a chair (not

ered i oS R 24 2 Sk R PRE e
PCT/U82005/001692 i nserted through a pair of bushlngs

26, 27. Theuppepmenpgr 45 hag a0 g pad pation 28 ausia lewpr Aol anyrdly exiendieg
hol es 26, 27. The upper nenber 15 has an arm pad

post portiorpH}. t Thenr gacpritien 28ineitachahdermviae afippr mEmberdS vip a oSt
portion 30. The arm pad portion 28 is attachable to

fasteners 32, B® antpperespoRaing molifiting haled 35,86l &He upp@hRiRf. STiowe3
and correspondi ng nounti ng hol es 35, 36 in the upper

member 21 ‘i‘i@é@é‘éneraﬁﬁ%r{l&iﬂ? lorief B RREIng porlioR 46 a&?ﬁ‘ﬁd’n@ﬂaily h

vertically oriented housing portion 40" and %g%%?gﬁ Iy
oriented pogg{é '35 ggaﬁo?eld t%/ ‘Rc Qerck.r%g Ttoeiﬂﬁ.ﬁlg ; L'(’)ngn pgs% 1?1?‘3% 5@ Bf tthg E;her member

15 i stcabf{5rodish e BRIHEISBE AoR AL e'ze%mtl QSWT'S%?%' r

30 is provided wwth a cammi ng slot 45 near t he | ower

portion 30 léBU’V{dﬁgW@bf‘ CORTIETE Sl 48 peay sl lywerre@é derefwhishindidpidlisi ng
40 of the second nenber 21. The canming slot 45 is a

recewed in the bparing 4rdlthesecondmenvbes 2 bt Thealamngag Sat 450s apropodtipeadily
direction extending along the | ower end of the post

narrow slot,3ongdeein ovpidan@iretion exdnaiasilog 9 1b@6r @l oP Bk @BaS048he
al ong one side and a generally snooth surface 50

camming slé‘t.I 43%3 b D210 BPRUHE 4811 &E%f&%d a %ﬂﬁ éﬂ?tsﬁlggﬁ sfiface 50

defined by a series o eaks 52 a I eys 54, are
sl | ori.ent.at i i can
slong the op ARy %ﬂ‘ﬂ B 4SRN QS g B
vari ab). bl.e S|t|ons as.wll be explained,
are shown happg a fi 30 Pt A oD, W i o e ama paivl s RSt in
could alternatively be upward or generally horizontal,
each of the yarigbly adiystaflanowiiansas will povexndaingd reore Sallydwreimier. Jiovesver,
. downward orientation can nmake it slightly easier to
the orientatiomv@uld dleernatively be upward or generally horizontal, i.e., no downward or
upward orientation. The slight downward orientation can make it slightly easier to move the
armrest portion 18 between the various notches 48, and can also make it less likely that an
unexpectedly large application of downward force on the armrest portion 18 would result in an
inadvertent disengagement of the height adjustment mechanism. This will be more fully
understood hereinbelow wherein the height adjustment mechanism is described in more detail.
It can be seen in FIGS. 1 through 3 that there is a second, angularly oriented slot
56 which cooperates with the camming slot 45. A lock pin 58 is also illustrated, which is

captured both in the angled slot 56 and the camming slot 45. As can be seen best int FIGS. 2 and




arnrest portion 18 between the various notches 48, and
can also nmake it less likely that an unexpectedly
| arge application of downward force on the arnrest

- wo 208/fd@n 18 woul d result in an inadvertemerus2005/001692
di sengagenment of the hei ght adjustment mechanism This
will be nore fully underst ood her ei nbel ow V\herel n the

ust ment. ne anls esc in
3, right andGpnd o Py D S SRESEHEESS F SHZG GA PST DFREEVE e o
IS a second, angularly orlented slot 56 which
members 60, §p avhaghease ppsitipnedhadiacapnindnsnel sideof, the pos RoTPm3Gef the
also illustrated, which is captured both in the
upper membayl 18 df tHearmeest aasuhbt}hﬁ). Thase sfgvsineinbds 60,42 aranpiored Suséde
best in FIGS. 2 and 8 WD 2005/ 074488 PCT/ US2005/ 001692

the housing, 40rdf @it loRBtnéritel 2 N 8f e Minf¥eE assEABIREOtahd Qlrdbund the oxsidt 6
slot 56 is defined by a pair of sleeve nenbers 60, 62

the post p&‘ﬁbﬁ B0.2A8 oBP bk 0N G b raRl ﬂ&@@hﬁmﬁ&g 66 er ﬁt? gﬁ‘%:ﬁ@rtsﬁféface of

he post portion 30 of t upper

est assenbly eeve er 6 ar e
the h°“8m§51§¥ SRl i ocitof RESREHGmEHSs BT ety
f the. ar senply 10 and surround_ t he outsi of
P°m°n30to'?¥e““ﬁlb§‘fler deor B G R NI T e e Beghor 66 ﬁ%@%gg@v
menbers 60, 62 abuts an inner surface of the housing
post portiopR0 apd hawfentuzss 68 therein whieh definsthe seeons), ansled slot Abwhish 60,
62 is held adjacent the post portion 30 by such inner
cooperateswith theeamiitigs slotS dad suwliiecihs look pidtS is beptred. renber s 66
surround the post portion 30 and have features 68

t hemaé Beweh 60, a1 Besebited eABNFthiR e/ Gsisd 4 vidfhswpk ch,

cooperates with the caromng slot 45 and 1n which th

72 at lower gﬁci(of@é& Q@e\ﬂe%o CG%P Efcﬁ Boopifife WikiPGYVRR @lgly Igc%teﬁgﬂmﬁ’&g ZO

secur ed axi al t ne housi ng vi"a upstops

near the b%&g %thoﬁﬁafs ‘%t ﬁ‘z} P%sgogtszbe@ﬁgﬁ(% at)éw;hqg%shopi h70% %VBHQEhC

bot t om of the housin 0. The upstops .71 72 coact
sleeves 60@\3% ﬁomwg%ﬁ&ﬂw%%e ughthe tonf thedousingd asdhegmmresh
from bei ng drawn upwards through the top of the
portion 18Hpmevedurytrdly threughahannekled range of vertical travel. A bottom cap 74 at

:

the lower end of the housing 40 further secures the sleeves within the housing 40. The bottom
-cap 74 can be secured to the housing via an appropriate fastener 75. The sleeves 60, 62 could
further be secured axially within the housing 40 via a an annular lip 76 at the top end of the
housing 40,

The lock pin 58 extends throngh the camming slot 45 with opposite ends thereof
captured in the angled slot 56 defined by the sleeve members 60, 62. The second slot 56 is
angled to take advantage of gravity. Essentially, gravity causes the lock pin 58 to seck the
lower-most end of the angled slot 56, unless it is otherwise held at a different position therein.

Unlike the height adjustment mechanism for a chair back shown in the aforementioned ‘158




portion 18 is noved upwardly through the enabl ed range

of vertical travel. A bottomcap 74 at the |ower end

of the housing 40 further secures the sleeves within
wo 2008@748Usi ng 40. The bottom cap 74 can becwyeSiaiadided

the housing via an appropriate fastener 75. The

sl eeves 60, 62 could further be secured axially

within th ia a lar lip 76.at t
patent,th S aeld S s UER AgvaRiee SheaTiBdR St B Py

t hrough the camming slot 45 with opposite ends, thereof
lock pin @agﬁhﬁ%fepnﬂﬁlc’tﬁ@ In éaS BateRt. thenQieics Highe sRIIRNG PlafecEs o

menbers 60, 62. The second slot 56 is angled to take
upwardly ativated '@g@llioffnsgﬁ that thy pinBwerdineithet frgm jagrizg/irtby adapsanplicttion

| ock pin 58 to seek the |ower-nost end of the angled
of force, Isdcohe BBlodped RS thetnotch. Dt the davighdn Bel t58ajatent e binds eatied by

position therein. Unlike the height adjustnent

e vercERAR e A Ty HePs AEGRAMRGpposiRdn
e vertiod ATl Rt %8(?%/%74%%%1%/ uszoos”%megzs psg'tent Ijtp

tho preserf %’R%ﬁﬁ : %94 FEms t@fgtpﬁ%ﬁ* s ﬁ’hﬁ?t eﬁﬁfaﬁﬁgﬁ%&."%ﬂ{? A z
| [
employs & EF GRIRGU R &7 gﬁngg SRRy %nﬁéﬁﬁéfnggilws%?tt

t hat the pi n won' ei t her fron1jarr|ng or by a lar
also to urggfhe pdntodhe noghes. oéfef»er ingele feepreren igfeegkion, thegaopd glot 5 is
notch. In the design in the 158 patent the pin is
angled to tzke niheatagy of grivdtyte pavise te lonlpdth &to e metiuaty disposedito take the
caromng slot is stationary, whereas it is just the
desired pazftionsyittén the gedohetrylof @ Bi6tah 48.NYEW] 4 §piing Al Sther redilidolle ~ 158
: patent the second slot is generally horizontal, and

deformab%rﬂi’élﬂéé? ishok Blie® PFHeRd gﬂt'dﬁ%‘%ﬁ‘a oBibntHRinng tIQar Iﬁ%&é@g éaﬁ be
control the position of the pin in the slot and al so

provided {oq%zﬂgggfleésq&(e 'tﬂat ltl{étlé)ci%c éﬁg SQ%Ier%ﬁmF ﬁ%@ﬁé«%‘ e e%gv% notch

|nve second s
vant age of raV|t to ca the |.ock pi
48 tis enggpef i Y Py ipis o RaS D lotgs spri S opt Rerpppiied

wi thin the geonetry of a notch 48. Thus, a spring or
to the top gf Hhe armprssfifortiont 1By

The lower-most surface 78 of the camming slot 45 can preferably have a slightly
downward sloping orientation to facilitate movement of the lock pin 58 to the upper end of the
angled slot 56 in order to fully disengage the lock pin from a notch 48, and move the lock pin 58
to a position adjacent the generally planar side 50 of the camming slot 45. As long as the lock

-pin 58 is mainfained adjacent the planar side 50 of the cammming slot 45, the post portion 30, and
the armrest portion 18, can be adjusted downwards to the fullest extent, thus resetting the height
adjustment mechanism and permitting the adjustment operation to begin again.

In order to facilitate the reset operation, allowing the atmrest portion 18 to be

moved to the fully lowered position, it can be necessary to maintain the lock pin 58 in the upper-
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def or mabl e nenber is not needed. The slight downward
orientation of the notches 48 can be provided to nake
it less likely that the Iock pin 58 will becone

wo 25/61a9d0ed from whi chever notch 48 it i Spengg@etholddr by
uni ntenti onal novenent or an unusually | arge
application of force applied to the top of the

tio The | r- t surface 78 of the
most posifi e LISt gt 35 EsicReeR i poRitAe S 8 g pfiment &
downward sl oping orientation to facilitate novenent of
pair of generpdlylcglindripil huggogs$0; He angppetided renedt each of thaslgeeamephsts
56 in order to fully disengage the lock pin froma
60, 62. Inmathodf thkSslecanthembers 60,162 thotmishipg 80,38 is hald m gomsitioh dmwhich a
adj acent the generally planar side 50 of the ranm ng
portion of #leMuskibe 3081 bﬂilj@:tﬂﬁarﬁdﬂ? ilt@ €Hle angled1s16tH61 i a FRinfdraviied

adj acent t he planar side 50 of the camm ng sl ot 45,

segments ﬁlg Q%gg&ﬁstlot Bg rugb o ée?) a@n\%mpetﬁﬁ 19&5 nsp&l{ éﬂh@f‘m%@of can

Jjuste ownwa e fuI extent

t e ment mech
wtings GSFE ey S b i B RS M 8 e 1
ordr to cilitat ereset peratlon [.l.owi ng t he
provided thyoRgiLGe otbtaﬁ? Ffrcq 64 pihe e o1 §0t e aTich 7 gpen
position, it can be necessary to maintain the |ock pin
into the angbd slet ﬁméeﬁaquem the ngpidpEufge S0 ©f hesBevrearymiszodh 680 Thoipoer

nost position in the angled slot 56. To acconplish
surface of theihsusiag 4ushimdhe @shingsR(, Rl i therdextie mentbes 60pEd. rAof
generally cylindrical bushings 80, 81, are provided,

described &5oRe,ionly@asoltid oftthebushiaey/sd, BEpdRLSintothe arfpfed sldd 568N of
t he sl eeve nmenbers 60, 62 the bushing 8 81 is held

permitted, *b¥ d§s1@30 By e %Ertfaﬁ?' ﬁﬁn‘éﬁd 9r the Bg&ﬁ[ﬁl‘lgﬁg‘fﬁé détﬁ%etﬁﬁ%stﬂder%f@& 64

ects part Into t slot 56 in a

ofthe sleef laﬁté%%% e QTS R R L B R B
1. The bushi 80, 81 be dis d
threof. Tie At Wik A HABSEA4, Sorolopy b i BcleR Py S0 W Y

t he outside surface 64 of the sl eeve nenbers 60, 62
~of the widthrod thetaingliad glat 36, el dparagtesref the lock pin 58, various tolerances, and also

can depend upon the material from which the bushings 80, 81 are made. More particularly, the
bushings 80, 81 are intended to permit the lock pin 58 to be forcibly displaced past the bushings
80, 81 to an upper-most position at or near the top of the angled slot 56. This can be caused by
the angled lower surface 78 of the camming slot 45 in response to drawing the post portion 30
fully upwards. Once in the upper-most position in the angled slot 56, the lock pin 58 will be

. retained in that position by the bushings 80, 81 until such time as the lock pin 58 is again
forcibly urged past the bushings 80, 81 to the lower region of the angled slot 56, at which
position the lock pin 58 is again free to engage various notches 48 responsive to vertical

movement of the post portion 30.
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into the angled slot 56 defined on the inside surface
66 of the sleeve nenbers 60, 62. The inner surface of
t he housing 40 retains the bushings 80, 81 in the

wo 206088 nenbers 60, 62. As descri bed abowerrusmbyoogsoz
portion of the bushings 80, 81 project into the angled
slot 56, as permtted, by design, by the partially

Sl 1006 in Y S TR RO ER e B bl O i s e

C0O0 te wth the angled slot 56 on the insjde ]
ammrest paiiph 4 PragricelpdEBRent Sies okt aven ﬁw R s g %Ulgmvﬁbg@ its
80, 81 project into the angled slot 56 can be a )
lower-mogtnegifippnAt s lower-wps ppsidm, %@pmgﬂu@aswfaﬁ 8554 thetdgmuming slot
di aneter of the lock pin 58, various tolerances, and
45 forciblgldsives thalwck pipeidcacipannoss e busttiegsigs] 81 monthevowetregioe of the
bushi ngs 80, 81 are nade. More particularly, the
angled sIQY6 NI R p8&itios Inedlosk hifl 158 RASslyt® 2 B8 dycleld qmblgéﬁ leadhioF 58
to be forcibly displaced past the bushings 0, 81 to

s A MBS LIS LSBT0 il bl i o
oo U, TR BB P SRR o

t he upper-nost position, in the angled slot 56, the
45 can hayep fovgpvrdfg cvinie Refile waich i?%&aatﬁ%fn?menb%@m grriBySt he
bushi ngs 80, 81 until such tine as the [ock pin 58 is .
downwardy &1 the angledcslef) 5p. Bogettie pavstr-moisutfasstViSragd tlR@ppamashsurfaes
| ower region of the angled slot 56, at which position
-85 of the ¢dnemihg slot 45 coubBednseiaghdy e denavellyt orzogabmd vl beeusplish the
not ches 48 responsive to vertical novenent of the

same ﬁmd_?_lﬁﬁ,tbupﬁ lcin RQuiddmorkfoldrARAREAATRe FSeT boHEDR U QP kOB e the

e lock pin 58 can be forced back across the bushings

lock pin 5§%cro§§lthe b ! 38, dah Ehde, :ﬁqega%élteg gﬁﬂgg g? aécglofvgﬂ' 78\/1ﬁ55fcti gtg'ﬁ'ces of

ust nent orrce agai n, urge
the cammioiol B Siio B er S R BB sgt o Pt S8 agpssie
i B S Sh e, the Lok pn < back,
‘armrest pcfrltqic?n 18. The bushings 80, 81 can preferably be made of a resiliently compressible
material. This can permit the tolerances between the lock pin 58 and the angled slot 56 to be
closer since the lock pin 58 can slightly compress the bushings 80, 81 as it is forced thereacross
Ey the angled upper 85 and lower 78 most surfaces of the camming slot 45,

As the armrest poition 18 is moved upwardly through its range of vertical
adjustment, the sides of the notches 48 in the camming slot 45 displace the lock pin 58 upwardly
in the angled slot 56 just enough to allow the lock pin 58 to clear the notch peak 52, and then fall

~down, via gravity, into the next notch valley 54. The bushings 80, 81 in the angled slot 56 are

‘located in the angled slot 56 in a position fo permit the lock pin 58 to move upward within the
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angled slot 56. In this position, the lock pin 58 is
ready to again be cycled through each of notches 48
in the caromng slot 45 as the arnrest portion 18 is
wo 2608jougésed upwardly through its range of weiueiosdeidos
the | ower-nost surface 78, the upper-nost surface 85
of the camm ng slot 45 can have a downwardly curving

rofile Lch facilitat.es,novenent of ock pin 58
anglod sid} SR chl ey F e b Sa FRHERTE RovaB prrit o i Stheiefn 2
surface 78 and the upper-nost surface 85 of the
extont to Wit rolaliaise 23 e e EBESIaL 48 Pyoivst owuraia fheJength of the
horizontal and still acconplish the sanme function,
angled slaj g6, 4nd theprsitiog of the bushings 86y Hdn the dpgled slet F6cule each fistors
post portion in order to urge the |ock pin 58 across
which musties dounsiierad) svh@&desiphing Teusechhdign aogH-al thedpekpiB5e @nitove in
_ | ower 78 npst surfaces of the canming slot 45
the angled 4536 ja% SMFR1cHI Y dlér 1€ nBRK Bedih 82 TRYEOF fito B ndxh 8 QmK
pin 58 across the bushings 80, 81 in the angled sl ot
noot her, and with | ess required application of
notchvall?g?%.e to the arnrest portion 18. The bushings 80, 81

can preferahbly be de of a resiliently. conpressible,
a5 SioRl o of B e ribis 50 e bulig BB enG i
.lock pin 58 and the angled slot 56 to be closer since
the provision of peyERICT5iOR MermbeEF0s8, Y OR yhich e rseddedbetvisersiie AYsdso,
8l as it is forced thereacross by the angl ed upper 85
surface 64nfthe siagee mE@bere 69, 62 and the bwersirfideef the howsinggl0sis shovathesits
the arnrest portion 18 is noved upwardly through its
FIGS. 3 andod JEhesd congpidssionmemBels BG tRIEIN 92 édnde tdcated inGhmiligrooves 94,
notches 48 in the camm ng slot 45 displace the | ock
96, 98, lﬁgFﬁwﬁﬁd BR MRl shrfhck BEARGIIESe RlcRibere 80,1695 Th@ﬁlﬁéﬂ%&%res

low the [ock pin 58 to clear the notch peak 52, an
54,955, 1ff o S0 AR b, 092 GELATH e
migration B fr oo aP BT RooR: PG JAoVE tiAau e bR by v 23S g

2005/ 074488 PCT/ US2005/001692 angled slot 56 only

- the operatign pf theihgight adiustgrent mechpign. I5ithe esbodisnast hawn.p naiyof verpiestl
52. In this regard, the

spaced compression members 86, 88, 90, 92, are provided on the outside surface 64 of each sleeve

member 60, 62. The compression members 86, 88, 90, 92 can be designed to create a close fit
between the sleeve members 60, 62 and the housing 40 by absorbing tolerances, and eliminating
play between the post 30, sleeve members 60, 62, and the housing 40. A loose fit can result in
undesirable wobbling of the post 30 within the housing 40, particularly when the armrest portion
18 is at the fully vertically extended position.

Referring now to FIG. 5, an embodiment of a height adjustment mechanism 110 is
illustrated, which can basically comprise the same elements as height adjustment mechanism

described previously in connection with FIGS. 1 through 4. In accordance with the aforesaid
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extent to which the notch peaks 52 in the canm ng sl ot
45 project outwardly, the length of the angled sl ot
56, and the position of the bushings 80, 81 in the
wo 208814948 sl ot 56 are each factors which nygt§fesnotes:

consi dered when designing the mechanismto pernit the
| ock pin 58 to nove in the angled slot 56 just
sufficiently to clear the not ch peaks 52 and drop i.nto

description, the hyight a ek pechapisin 0 ghovwmesgn eomprissa pestperio 0 slidably
feature of the sleeve nenbers 60, 62, according to the

disposed i} ahensingpertiond 40, risamming slot il $hfopnedsio fhsmest pbrbion Addvisad deeve
86, 88, 90, 92 which are provided between the outside

members K0y I@2datefedite thbposspaiorel 30and eeising 040. GPhealzdve hembersiesn,
surface of the housing 40, as shown best in FIGS 3

162 can b@geﬁeréuy HBeRa 16 ﬂ{é@ree@aﬁﬁﬁbe&agmz sho®f in 168, £9,ind s

| ocated i n annul ar grooves 94, 96, 98, 100 provi ded on

om0 A SYEL086 ST GRUGTTIRY R i
onsovos BN et

_ 90, 92, such as coul d be |nduced b V|brat|ons fr

the cammipg, 45798 eBelpdlot 56, Wéih BRagis ensla fhgesp hespiETodin fha Angled slq}s6.
t he enbodi nrent shown, a pair of vertically spaced

Likewise bughingsd$8 auwh! Stenitoisiblere evidaiprojeting airlessipagially édo ta
the outside surface 64 of each sleeve nenber 60, 62.

angled slofT¥56 t€ define apsr aind lowaiegionsdn the@igle®dot 196, Tiarvaleninesiotgued
to create a close fit between the sl eeve nenbers 60,

includes uﬁ)%r %Bibnﬁllkﬁwé?qt}'%lﬂﬁcé%ﬁﬂoﬁ?gﬁﬁ okt %Qhﬁ BRRER theARd regions
S

elimnating play between e sl eeve nmenbers

defined by%&ggﬁ?%ﬂ% fﬂe %ﬁiﬁ%ﬁzﬁ‘l‘g E#Qmﬂ"{%é ﬁ&ggm&n@eﬁg &f‘ 6% %E%I‘Csél&l

evvob

, rtic he arnrest
members (P?{é”%?)l 9 dssbs %31’“1’?@;{5@5*{% AL ourtl o e e mr%arsdé%
an enbodlnent of a hejight adjustnent
162 and mﬁﬁ@#ﬁ ﬁf @ﬁh&t}s@a 140, for the;samepugrpses\igscelbeddn porpaetion sty FIGS. 1-
conprise the sanme el enents as hei ght adj ust nent
4. Essentiattyctha heigithaditetseni hestiapsme shopnsiay comprisetha exné membyirs md
FIGS. 1 through 4. In accordance with the aforesaid
function in the same manner as described in connection with the adjustable armrest assembly 10.

Thus the height adjustment mechanism 110, as will be apparent to one of ordinary
skill in the art, as described heretofore, is not to be limited to use only in an armrest of a chair.
Especially in view of the ‘158 patent, the height adjustment mechanism 110 could also be used for
 a vertically adjustable backrest. Although illustrated in FIGS. 1-4 as having a round, or oval cross
- section, the height adjustment mechanism 110 could be made having a flatter, more narrow, shape
as may be more desirable if incorporated into thé backrest of a chair. Moreover, it is also
conceivable that the height adjustment mechanism 110 may possibly have application for vertical

adjustment of the seat of a chair.

14




13 WD 2005/ 074488 PCT/ US2005/001692- description, the
hei ght adj ust nent nechani sm 110 shown can conprise a
post portion 130 slidably disposed in a housing

wo 2009614y®8n 140, a camming slot 145 fornmed i pcifs20096l692
portion 130, and sleeve nenbers 160, 162 internediate
the post portion 130 and housi ng 140. The sl eeve

rs 16 C be ner al | tlcal
T e AR AR e Belg SEsiarripe et 14 Cas Bige SRentialy g Semme
features on the inner surfaces thereof adjacent the
componenas S hght adiestmens mephagismefer the ediatabinnmuestfgicanlysi0desonbel
' on opposite sides of the canm ng slot 145. A | ocking
in connectpinrwitB3GS s1-4; it thepbst pditiep d3kebuidiregag lof dnotpper ndngber (not
canm ng 145 and angl ed slots 156, with opposite ends
shown) whibiet Rt beaBippeshrd of alchsr Buokies @r Bik @hdelshfe of a bhdicaats Bikewise,
bushi ngs 180 and 181 (not visible) are provided

the housm% ?Siﬁ%ﬁﬁhd‘&mﬁi bd RS cfﬁ- f]ﬁ b (hétisRovd) SrhicR Gl be ﬁ;le Q)twer

to define upper an ower regions in the angl ed

h slot 145 includes upper 185 and
paﬁOfacﬁmaC%?ggrt-s{lur% 5Ces a?)rr novi ng the | ocking pin 158

bet n the t ns efined by th bush 180
on Kefirineon oS ubonen 1 e asgeion e pad 8 S
conpression _nenbers (not visible) can also

to the inventienis ghaynduyingeseslisndyi flexible inperbe®. dhe #lﬁepaéﬁ@%%@@ be similar
menbers 160, 162 and the inside of the housing 140,

to the armfpad pdrbien MBpriu Pi6s b sTiessert 2B chnibe neodded a@de the anmpatdﬁoo, and
FIGS. 1- 4. Essentially, the hei ght adjustnent

can be mal@BHA To5eRambRY\EHr@A Bled (iRR afR oprive Plasie ofBlbBahfertdl daving
function in the sane manner as descri bed i n.connection

resﬂlently\ﬂekﬁ%]e: P6peatlsU Thalsert Q?] A Dk 2358 plHRl- er]rgemb-gp Yad Edibe

adjustnent mechani sm 110, as wil be appar ent
one ski |} art as SCr
stochd o f 88600 i gt R BR gAY
arnre chair Especially in view of g,.
provided qp.angp ers@%aﬁ theargriad 260, 354 o AT ok 96 Jooé%lﬁe@
~ be used for a vertically adjustable backrest.
fastening the whestR to Hieusn pad 2, raise ting surfages 29,21 gambe pravided on
or oval cross section, the height adjustnent
the insert 208 cdualn as5 for B dinsiq thakwib enovathez goations §0% 21 1, abdverbestrim FEGS. 10
narrow, shape
and 11. The mounting portions 209, 211 mate with corresponding mounting surfaces 206, 207 on
the arm pad 200. The insert 203 can be generally oval shaped, also shown best in FIGS. 6 and 11,
and can preferably have the profile shown in FIG. 10. The insert 203 imparts a firm, yet flexible
property to the arm pad 200, enhancing comfort and resiliency.

Although certain embodiments of the invention have been described in detail, it
will be appreciated by those skilled in the art that various medifications to those details could be
developed in light of the overall teaching of the disclosure. Accordingly, the particular

£

embodiments disclosed herein are intended to be illustrative only and not limiting to the scope of
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as may be nore desirable if incorporated into the
backrest of a chair. Mreover, it is also conceivable
that the hei ght adjustnent mechani sm 110 nay possibly
wo 2008wRagsppl i cation for vertical adjustmenpcpbisdehsos@at
of a chair. 14 WD 2005/074488 PCT/ US2005/ 001692
Accordi ngly, the hei ght adjustnent nechani sm 110 can

. ave, essentjal | S C ents as the hejght
the invenliF e I R et o B Brep@iias s o ntiae S g & and a
. assenbly 10 described in connection with FIGS. 1-4,

embodimgpis therpel.post portion 130 coul d be part of an upper
menber (not shown) which could be the upper part of a
chair backrest or the underside of a chair seat.
Li kewi se, the housing portion 140 could be part of a
| ower nenber (not shown) which could be the | ower
part of a chair backrest or the base of a chair.
Referring nowto FIGS. 7 through 11, an enbodi nent of
an ann pad 200 according to the invention is shown
having a resiliently flexible insert 203. The arm pad
200 can be simlar to the armpad portion 28 shown in
FIG 1. The insert 203 can be nolded into the arm pad
200, and can be made from for exanple, spring steel,
or an appropriate plastic or other material having
resiliently flexible properties. The insert 203 can be
a thin plate-like nenber, and can be attached to the
arm pad 200 at front and rear portions thereof via
mounti ng portions 206, 207, provided on an underside
of the ann pad 200, and appropriate fasteners (not
shown). To facilitate fastening the insert 203 to the
arm pad 200, raised nounting surfaces 209, 211 can be
provided on the insert 203, such as, for exanple, the
two nounting portions 209, 211, shown best in FIGS. 10
and 11. The nounting portions 209, 211 mate with
correspondi ng nounting surfaces 206, 207 on the arm
pad 200. The insert 203 can be generally oval shaped,
al so shown best in FIGS. 6 and 11,
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and can preferably have the profile shown in FIG 10.
The insert 203 inparts a firm yet flexible property
to the arm pad 200, enhancing confort and resiliency.
wo 20shf@ssgh certai n enbodi ments of the i nvepEr@g00606%692
been described in detail, it wll be appreciated by
those skilled in the art that various nodifications to
. Eﬂhos(f. details could be developed in light of the
What is claimedis| { eaching of the disclosure. Accordingly, the
particular enbodi ments disclosed herein are intended
1. Apedivetably pupsest asspmblyspmyprisingl not liniting to the scope
of 15 WD 2005/ 074488 PCT/ US2005/ 001692 the invention
a.whi chfisddendnchebbavingpe dieid attdvimbnd dortivhedd k howingtpoetion;
following clainms and any and all enbodi nents thereof.

5.16 W25 A ddate B@Eﬁ&%&ﬁﬁ?&@%&@fmﬁm&nai a0t FortidRd said

- is: 1. An adjustable arnrest assenbly conprising: a. a
post e FEILEE WA A ol SR APl ety
s S e TS B R BB L BB,

di spgsed in said housing portion, said vertically
and at leagf gug aytemgiedialedofiiPiis el ecti vel y novabl e between a ful |y
rai sed position, a fully |lowered position, and at
¢.| eastsleasnememberdispdicdtie spdbousingsaidsieese ewburdavipghe mner
di sposed in said housing, said sleeve nenber having an
surface adjavent saidowéraené ofshidpmnporia thdla\vater fitficOidjRantchn peside
portion and an outer surface adjacent an inside

surface ofSsdldf RRSnOHorfigh;dndlOUSi Ng portion; and

d. a height adjustment mechanism comprising a camming slot formed in said lower
end of said post portion, an angled slot formed in said inﬁer surface of said sleeve member on
opposite sides of said camming slot, a locking pin operably positioned through each of said
camming and angled slots with opposite ends of said locking pin slidably captured in said angled
slot, and a bushing member projecting at least partially into said angled slot, said bushing
member defining upper and lower regions of said a.ngleﬂ slot, said camming slot having a
- plurality of notches on one side and a generally planar surface on an opposing side, said upper

region of said angled slot adjacent said generally planar surface and said lower region adjacent

- said plurality of notches, said camming slot having top and bottom surfaces, said top surface

forcing said locking pin across said bushing member into said lower region of said angled slot at
- said fully lowered position, said botiom surface forcing said locking pin across said bushing
member into said upper region of said angled slot at said fully raised position, said locking pin

being maintained in one of said upper and lower regions by said bushing member uniil said
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d. a height adjustnent nechani sm conprising a canmm ng
slot forned in said |ower end of said post portion,
an angled slot forned in said inner surface of said
WO 2605084 nmenber on opposite sides of sai dpe@iRiodgoosdedt
a locking pin operably positioned through each of said
caroning and angled slots with opposite ends of said
acki n in slldabl t ur ed L0 sali ngl e sl at,
locking pip 1§ Caisgd, Briors HERVEM R DpEREry txsan balet i op Sprtes.
Into said angled slot, said bushing nenber definjing,
when said |Sglapg BiAds 1ncﬁwér10\rf%rg%m0ﬁﬁﬂld§agled glplgrapty srgss said lgcking pin
camming slot having a plurality of notches on one
toward sagd pleralifycbfaogbesesush khat grtidilvaking pin fisargedinioame oppabpinglity of
side, said upper region of said angled slot adjacent

notches whah Sudheeedradsl aligid avit saflUbWaGeia) #/hsirthal ddvEling 188 isGRovable
adjacent said plurality of notches, said camm ng sl ot

from saldQﬁb’ h88h tRPoRAY PRI RIVEHEN ROPSmer? B é%.uf;%@t Mﬁ&?&‘ﬁ@h that said

forcing sald Iocking pin across said bushlng menb
[ | ed

 vertcalty oo B s B ol 3P o b Bl Sle Sp ol ﬁlr%
sai d | ockin ross said b nber, i nto said

wpwaed Ve O BB G0 B BB SR GNOURA G HORGFIA RS 37k
position, said | ocking pin being maintained in one of
sai d upper and | ower regions by said bushing nenber
until said 17 - -------- ------- WD 2005/ 074488

2. The@EHjusBR ROENEEIBSblpaialaig Ifinther somprisecht laastrone eorgresEm
sai d bushing nenber by said bottom and top surfaces,

member didposedbatvbeh @8Il bikgr duirficd &F shid sRatendBvee ind 4 @EdOdursod 6F
angl ed slot gravity urges said |locking pin toward

said hous@@/plrthur al i ty of notches, such that said |ocking pin
Is'urged into one of said plurality of notches when
such becomes aligned with said | ower region, wherein
said Iocking pin is novable fron1said one notch

re ve to u rd v rt|c nt of sai ost
3. Thg G%WSW%? ew A Y %ﬁvag%eaﬁne@fduﬁg%er

i's held at a height corresponding to said one notch
compnseajmam offslgevgmembers.

4. The adjustable armrest assembly of claim 3 further comprising at least one compression
member disposed between said outer surface of each of said pair of said sleeve member and said

inside surface of said housing portion.

5. The adjustable armrest assembly of claim 1 wherein:
a. said bushing member further comprises a pair of bushing members;
b. said sleeve member further comprises a bushing cavity at least partially opening

into said angled slot on said opposite sides of said camming slot such that each of said pair of
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upward vertical novenent of said post portion noves
said locking pin fromsaid one notch. 2. The
adj ust abl e arnrest assenbly of claim1 finther

WO 26090RgsSi Ng at | east one conpressi on nmenpegudiedReed
between said outer surface of said sleeve nenber and
said inside surface of said housing portion. 3. The

. adj ust abl e arnyest, assenbly of claim 1l wherein said
bushing mephers af Inash pratia bpeiesds mt%%ﬁ%ﬁﬂﬂ?é gloptoglsfine spid wWparapd lower
. menbers. 4. The adjustable arnrest assenbly of claim3
regions; agdyr t her conprising at |east one conpression nenber
di sposed between said outer surface of each of said
¢. pai whetinsaidgais lofbnshingerchbersancergadetble oflywdeh ssid oppsite Of
sai d housing portion. 5. The adjustabl e arnrest
ends of said $6RIHY pin Fhich bt dipthreMLERd figledd siopdi d bushi ng nmenber
further conprises a pair of "bushing nenbers; b. said
sl eeve nmenber finther conprises a bushing cavity at
' | east partially opening into said angled slot on said
opposi,te sides of .sa.d.carom ng sl.ot such that each of
6. Thg BB Sp R GrgPhr es Btk er oou o p1es
) bushinq menbers at | east partially projects into said
comprises 3 Ryr gtpleqve fembergand pash ehsa Rasbuslies memers is pasgriated with
_and c. wherein said pair of bushing nenbers are
a respective Aufaefcalsl reiref lpevsimembsts d opposite ends of said
| ocking pin which are captured in said angled slot. 6.
The adjustable arnrest assenbly of claim5 wherein
sai d sl eeve nenber further conprises a pair of sleeve
7. The BHikebEe BREsCASIIY ofddith PRittherRbmBHSERS Afar BN §6c§1];abﬁi to

associated with a respective one of Said pair
said armrest p&AE, FRIMEp3d having a resiliently flexible insert member.

8. The adjustable armrest assembly of claim 7 wherein said resiliently flexible insert

member is a thin plate-like member having a width and length substantially the same as the arm

pad.
9. The adjustable armrest assembly of claim 8 wherein said thin plate-like member is made
_from spring steel.

10. A height adjustment mechanism comprising:
a. a first member having a housing portion and a support portion;
b. a second vertically adjustable member having an upper end and a lower.end, said

lower end slidably disposed in said housing portion, said lower end having a camming slot
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7. The adjustable arnrest assenbly of claim1 further
conprising an arm pad securable to said arnrest
portion, said armpad having a resiliently flexible
wo 20088Rds nenber. 8. The adj ustabl e arnr est pasweitd/ g1
claim7 wherein said resiliently flexible insert
merrber is athin pI ate-li ke nenber having a width and

th subst an as.the arm. pad. .9., The
formed hgfg)spla SRR A1 Bpvid A BFAEY 0 e Ml Mgrent dideg
th|n plate-1ike nmenber is made fromspring steel. 10.
generally Rlaa; YHACCAN APOPRISNES Sidss prih vahivally aginstaigigember salegtivielyt
menber having a housing portion and a support portion;
movable betweensefulintiisgd positien, k fulhdpeeed bositionpaidet lehsi vhngicanediate
upper end and a |lower end, said |ower end slidably
position; di sposed in said housing portion, said | ower end
having a canm ng slot 19 WO 2005/ 074488

c.PCT/ é&@@ﬁfe@t@é@ﬁ%oséd% 08 hbldElelall sIQR ﬂeﬁﬁ&?ﬂa@ﬂg ?11 Bine

having a plurality of notches on one side there

d d
. surface a acegle%gllr ﬁ%%@l{%% r’ié Hﬁtfela%fages % aé:%r& a€ osigre] mai;:g ef satd I

ween full osi t a fully ]owered
housing Paﬁkom el slecf peper aabted 3 gt el peespitenT.onc
a_sl eeve nenber dlsposed in said housing, said sleeve
opposite sides9E paiheamAE 88Li nner  surface adj acent said cami ng
sl ot and an outer surface adjacent an inside surface
d.of sdbckingwinsperghlypositioned isaigh eadhed vaid nmbimg ahdwghgl shris
angled slot fornmed in said inner surface on opposite
with oppesitelesls @fszﬁcﬂlodhﬁ@ﬁihi@h&@lﬁb?tured?ﬁn séld bQfed g1, pi n operably

posi ti oned through each of said carom ng and angl ed
e. S| Ota%ushing member projecting at least partially into said angled slot, said bushing
-member defining upper and lower regions of said angled slot, said upper region of said angled
slot adjacent sa-ﬁci generally planar surface of said camming slot and said lower region adjacent
said plurality of notches;

f said camming slot further having top and bottom surfaces, said top surface
forcing said locking pin across said bushing member into said lower region of said angled slot at
said fully lowered position, said botiom surface forcing said locking pin across said bushing
member into said upper region of said angled slot af said fully raised position, said locking pin
being maintained in one of said upper and lower regions by said bushing member unfil said
locking pin is caused to move across said bushing member by said bottom and top surfaces;

g when said locking pin is maintained in said lower region of said angled slot

gravity urges said locking pin toward said plurality of notches, such that said locking pin is
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wi th opposite ends of said | ocking pin slidably
captured in said angled slot; C a bushing nenber
projecting at least partially into said angled slot,
wo 208 4dgushi ng  menber defining upper and beywes0if@idns
of said angled slot, said upper region of said angled
sl ot adjacent said generally planar surface of said

. . canmmi.ng, sl ot. a i d, ower region_adjacent. said .
urged nte g PE7atq Gruicf Bl el S oo lnge g ORI prfegion
havi ng top and bottom surfaces, said top surface
and forcing said | ocking pin across said bushi ng nenber
into said |l ower region of said angled slot at said
h. f ul mpetedveidddclpugpit isangveslde Gomohidenme soich ssporkive & upgvard
said | ocking pin across said bushing nenber into said
vertical movxpent sRgldgsOiorsdl sdclahe seid veltRbilpddjseiblt thethbey istRldsed

position, said |ocking pin being maintained in one of
height dHRRS Eai MGt i W
cigh Corﬁ'ﬁ]%i I H)ga‘?dmgplg%lhi ng BII %ﬂiﬁt%ﬁ%a‘%%&lﬁeguﬁof@gwgg&? 0SS g ?lo%}

. [: .d bottom and top surfaces; g.

portion m%ggdlggﬁcgﬁg‘%ﬁ%ﬁé S%?(ﬁnel 11809cr19m ntained in said | ower
region of said angled slot gravity urges said | ocking
pin toward said plurality of notches, such that said
|l ocking pin is 20 WO 2005/074488 PCT/ US2005/ 001692

11. The pejekt adivsencytemcelnisa;od clainy | & furthgr eomprising Relsasiieen such
becones aligned with said [ower region ; and h.

compressigimember disposkd hebieen gpid outer sirfwaf aditl sleéveomemiser dndomail inside
notch responsive to upward vertical novenent of said

surface of pAd hoysigtyostionsuch that said vertically adjustable
menber is held at a height corresponding to said one

notch until additional upward vertical novenent of
said post portion noves said locking pin fromsaid

o RS s sl by I S B e

comprises a pair of sleeve members.

13.  The height adjustment mechanism of claim 12 further comprising at least one
compression member disposed between said outer surface of each of said pair of said sleeve

member and said inside surface of said housing portion.

14.  The height adjustment mechanism of claim 10 wherein:
a. said bushing member further comprises a pair of bushing members;
b. said sleeve member further comprises a bushing cavity at least partially opening

into said angled slot on said opposite sides of said camming slot such that each of said pair of
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conpressi on nenber di sposed between said outer surface

of said sleeve nenber and said inside surface of said

housi ng portion. 12. The hei ght adjustnent mechani sm
wo 2@6/0tkge m 10 wherein said sl eeve nenber f petcki€f00s/001692

conprises a pair of sleeve nenbers. 13. The hei ght

adj ust ment mechani smof claim 12 further conprising at

. | east e . conpressi di sposed, bet) en sa
bushing i & pLEBTY PRiteR 15P SO0 AR ioclinn e Spess pat fower
menber and said inside surface of said housing
regions; @dr ¢ j on. 14. The hei ght adj ustnent nechani sm of claim
10 wherein: a. said bushing nmenber further conprises a
¢.pai rwhsieib sapsigofitesliing mpmbers sei et gapkabhvenlyrwith eaid dpposiner
conprises a bushing cavity at least partially opening

ends of sdidlcekingipih wliich £rd capnabd Paiaingle@ppesi t e si des of said
camm ng sl ot such that each of said pair of 21 WO

2005/ 074488 PCT/ US2005/ 001692 bushi ng nmenbers at
| east partially projects into said angled slot to

[ d
15, TR ol B R o 4 R R B P e
compriseqs:ag%a(ld{ﬁ% %xsr’clnttnglgp%Q ds %f@taoémgltpalr%glbuns%wglxﬁj@}mﬁg? asggclated with

adj ust nment nechanlsn1of cl aim 14 wherein sald sl eeve
aIESPGCUK%‘P&?&fSFGPﬁlh@i:ﬂeeé'@)mgmb%s a pair of sleeve nenbers and
each of said pair of bushing nenbers is associated
with a respective one of said pair of sleeve nenbers.
- 22
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