NOVEL | NHI Bl TORS OF CHYMASE FI ELD OFTHE | NVENTI ON The

present invention relates to certain novel conpounds,
worealkodsss or prepari ng conpounds, conpositi onsPCT/US2005/001692

i ntermedi ates and derivatives thereof and nethods for

treating inflamatory and serine protease nedi at ed

di sorders. Mbre particulaiingihe conpounds of the

present invention are seri otease inhibitors

usef ul i ' r in ase
medi at eﬁ%éﬁ%%ﬁ% S‘E%%E%ﬁiwéer i ne
prot eases represent a broad class of proteol ytic
enzymes that are involved in physiol ogical processes
such as bl ood coagul ation, conpl enment activati on,
phagocyt osi s and turndﬁé@ﬁ§ﬂggiﬁﬂéed cel | tissue.
Human chymase (EC. 3.4.21.39) is a glycosyl ated
nonondhiscing¢nfeprelpiss gwqmlwewév@rghh ég b?rt%hléa@étl‘ewf"?h?ﬂ@s and
kDa) | ocalized mainly in mast cell secretory granul es.
particulafly@3chdight hijastgieht inechzaisen forvandweble poltibuthichais., More
i ncludi ng degradation of extracellular matrix

partlcugéﬂgt ik ﬂ?&»enﬁ!)r?t%‘l’&%&eco Gh a8Qia8leeRRirdbt ﬁssérﬁbfyn oHeHe0&! thelbeight

tept in the rat), and activation of matrix

adJustnE énga‘]\eg es 11%31%%/% ¢ g)kl neq:];or 8@1%%%&] tﬁ@né?r ygﬁslslmafsa ch&isr including, for

pr ot ei nase. Althou h the precise
exmnpbd@ﬁ@aﬁhV§ﬁ91E@@@ﬁﬂwﬁﬁﬁégwéﬁﬁchAnase have yet to be
determ ned, chymase has been inplicated in
M wﬁdmaasiem afradjvstak kgdficnensins aphprescatiy availatile.oln art #tempt to adapt
stinmulation of nmucus secretion, and the nodul ati on of

the chaitb @kaftR%lar Ds Rk ek, va@i&ﬁmastﬁ@ne&bmaﬁls&ﬂ@h@et&en BBided. Such
be |nd|cated in mast cell -nedi ated di seases such as

chairs 1 t 9 u &gggﬁh%%ndgﬂyag%ﬂsﬂﬁle (s fgm %[ﬂécglﬁrélgmcs:hsywrgel tilt
can play a r n th ener tlon of cardiac

mecha%%mg F’eWéPII y %H@%hl% ﬁ%\%h‘f ppe aaﬁmsr#?ﬁ Prgpts ﬁﬁ@ %ﬂ%lﬂ%‘ést&
potential use as an anti hypertensive treatnent for
e aitarmuwal 4ndi backnest height pdifbtaremtinieghanisms are available in various
(at heroscl erosi s/restenosis), as well as cardiac

forms. hl)’l@%E,V@Wllyﬁgéﬁble%hniﬁiﬁb,%ﬁtﬂl gs hsnkp MitGisSorMandles, which require
chymase are likely to represent useful therapeutic

e e e e
Exam e& Loe ]9{%31 Eﬁ%ggxlggrggg Iaui% eﬁgﬁ}e#g{dﬁ]ﬁ %’e UILTO g 3§£ §§‘§ {onlgIcAlhster

1-na thylnethylphosphonlc aci d derivatives have been
et al, agébloy. iRk dNa $,3081185 &0 A5tsan, fcild phosphat ase i nhibitors

of the formul a: Accordingly, it is an object of the

[rRs afrttmédhseiBik ﬁﬁ Helzhpadjustalsle phais pivhirdsts aeilkshosmavhich can operate

phosphini ¢ acid 'conpounds that are serine protease
“autotﬁa'ﬁbz%lgl t Al e sdride BRF hd FIAL or lodR 'nkén‘il%? fef bEMAABRIG) operated prior to

use or treatlng |nf!annatory and serine protease
attemptlH%tat ngh 61 @%fédogrtém}g?f @%g@ atf. olln(%%sg o8 ofI mechanlsms the

phosphoni ¢ or phosphi nic acid conpounds, co osi ti ons,
adjustabiR eACKSE s THACH OdPT O A08 $ha MBI ThechagIEn PRFTERET

object of the invention to provide nethods for
automdticeRy tongaintdin threrbatloest iatdet slgrstatiepgsitiohease nedi at ed

di sorders.
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SUMVARY OF THE | NVENTI ON The present invention is

directed to a conpound of Fornmula (I) Formula (I)
wohersarmsRl i s sel ected fromthe group consi st Pagust005/001692

hydrogen and G "al kyl; fromthe group consisting of

aryl, heteroaryl, benzo fused heterocyclyl

ro I en o s phenyl.
FEBBersLEE Yt 05%9@ |vem§ﬁ§ Cﬁ?ﬁ%ﬁle‘,&‘ %chsmswoﬁa? P backrest
substltuted with R2and R3; IS on
is desclpaskiniy- §e?ﬁtszrfa@p9e2ﬁﬂ>etﬁfﬁoyne§e+ dbe etfclrl%sﬂl tiﬁen@fs%uvlns patent
consisting of G .6alkyl, C2-6al kenyl, C2-6al kynyl,
generaligetdnprises 620 gaiklkcband, sl'ﬂiably&ﬂieﬂydzlﬁing p],ates @ 8ne todkidin. The lock pin
-NH(C1. 6)al kyl, -N(Cl-6)dial kyl, aryl, heteroaryl,

is free t%r Iﬁb@(\ﬁrthlﬁeat s%ti%%hé(ﬂéﬁxs‘i’ot dléﬁh&g@/ﬁhm%rﬂaﬂ! an@inicéH thér8with from
furthernore, is optionally oxo mhen rlng

one locgﬁ Sés? o1t goort%l}bﬁl rz,lé)ositij?glg g{ {eeatéﬁ%rn 0 os1t1 g¥t anc%rnl ac?lon of any of
substituted with a substituent |ndependently selected

a plurakipyphnpirhegpnst ipclisdsreees 9f apboties spmypontamed i) the aiher plate.
C2-6 al kenyl, Ci-6al kylthio, -NH2, -NH(CL-6)alkyl,

Accordimg ﬁIFcﬁI)ldbalﬂﬂQ/rhechamiym,is blm;rmteléueyllhy the ghsemgg of springs or other
het eroaryl oxy, hal ogen, hydroxy, and nitro; and,

suppleMBRAS/ Hlasilym@inst Mstdaared QQFHHR% faknfbal lené péﬁitlcﬁ?ef&h@bllﬁ(iﬁ Yhe sinus-

contalnlng substituents o are optlona Yy

shaped%?oq $¢ (#t'xloﬁgd }9%5 Iger?es%? Q%ﬁlﬁ%fﬁﬁ%ﬁ% gﬁ&ﬂh@: ?iot%ﬁcjzsea%[i ?ﬁichned

consistin

surfacegi) %goar %@'gtugg? otittq%d'ggéﬁg'ggg tﬁ%}’g eggr‘t ge hs o%imgzvahl ah etrams the pin in
optionally substituted with hydroxy, ar -C(—C»C

any of thegabikionyother than iREB&EGT the slat yThis Raicyl Umpm@ afrcentrolling the pin
substituents i ndependently selected fromthe group

using tEOHBbE bf 1hg st chyBvegidadviatades alFky txangel ragidl lor oﬁéﬁil foedethl
R15 and R16 are optionally taken together with the

adJustn?én(t’ g?thte%a%&tﬁoﬁﬁ‘?ﬂsl}ﬂc% 1R fo@ﬁ Eﬁ{jto A Un LL%cﬁEE@gBélpgn Qfhich would

Ive to seven nenb ree substitu

require@ggg%% fqég gfqéﬁglipfp%%goégﬁ Q% F&’ e p %ﬁslt | n@n in a position
Cl- 6a|ky|th|o -OCF3, -OCH2(C2- 6) alken - NH2,

where thrOstogIa Progess copd(d@gp.r@p@tqi k[wadd].tlnpn@e @j)z(p)e of IIN( giat-holds the pin
6al kyl ) (=0 Cy, -(NC(=0) 2NH2, -C(=0) Ci-4al koxy,

in each-dE({tOhNRIpORBns ridheGhbidayial epdikgslor graity0)INGE camming surfaces,
1- 6al kyl ) cycl oal kyl, -C(=0O) NHCy, -C(=0)N(C _

actlvaté%i):)(kl‘:ﬁlaﬁl% forcg(argr%logc%ﬁrg@&héfﬁ%i)%e% trhg g}r)e;le posn&%lzs ISdleﬂned by

ure n ra,
tne shaff L PRERLH A o HaldeBr TS R F e pondsmgraad to
t he foregO| % Cl- 6al kyl or Cil-6al koxy_ containin gk
securing {he posityEheithe pingp aﬂ@rtmu@r Bpsitien i the s ke proy ertdbe wpdipm
one to three substituents independently selected from
inadvetttrelyghigdogeiog fisisthe ngtcbfin theNRAtR22m plhiel b lagadbkgtample, by
- N( C1- 6al kyl ) (cycl oal kyl), - NHCy, -N(C1-6alkyl) Cy,
excessVE Yt rape IR Ao of BML1OM babRIOY Siiden HoveIR 3RAing of the

backrest or chair.



OC(=0) NR25R26, -C(=0) C 1-4al koxy, and -C(=0) Cy;

wherein said Rl7, R18, R19, R20, R21, R22, R23, R24,
wWe2605/0R2B8 ar e substituents i ndependently sel ecPed/uSe@msn01692

the group consisting of hydrogen, Cl-6 al kyl, and

aryl, wherein Cl-6alkyl is optionally substituted wth

[ 0X ryle, z =) Gl- 4al koxy, N H( C1- 6al kyl. )
AR B i o v Bk g el R g ek backresti
. R2land R22 R23and _R24, and R25and R26 are optionally
describegd élkyﬂs.tP@b N3 %ilehte Qéavg’pg}ﬁ; theg 1o petgit h @§51gyeé to the assignee of
attached to forma ring of five to seven nenbers;
the presdme irerentigre | THe m@thanisml degcrshddgt ithautl S8 patehtrompsisbss vértiea® member
sel ected fromthe group consisting of ~.ealkyl,
containiﬂc:gla 6adtkany Gdcatli CAmBAhK Wbt thnlGh-cl@lghich & 7 Rkicdl BRLKGK ¥nd has a
1- 6al kylC(=0Oaryl, -C(=0 (C 1-6)al kyl, -C(=0 (C
- - X (=0 aryl., .-SQRaryl .. aryl heteroaryl. an
series th]flé’?“)élr%% iéo}g%ﬁ)éd)l/ ral’o%ﬁg - %ﬂdé a{l%% sgp)o/{lysbl(t)ﬁa%ei lg)ﬁatgf algﬂ§ fleXother s1ge. The
aryl -contai ning substituent of Cy is optionally
top and kqfiesn pt the serpiigslefentain dowewadlibditqoiedeamning surfaces. A back
i ndependently selected fromthe group consisting of
adjustmedt pbdd ogludesh cehtrhlplocate@hofiabikyl ddtiand atpaidegem positioned swithin the
hydroxy, NH2, NH(Cl-6al kyl), and - N(Cl-6)dial kyl; and
slot supptRt ®iyAn [Sedhap Qe spkink S VPRI tRE 8hildy pitik stdved e eittdr Hitection away

aryl, one to three halogen atonms, or one to three oxo

ithe ; ' [ - o
from the A i e 1B EhedEASSH AR Kbt I P Bt iy e gt om tha
. ,and Cl-6al kynyl substituents of are optionally .
the pin 18] Bedh TPOT R TOThr TR OO 10 iSOy RRBIRBEI IAG B G gpeh the chair
. R27 and R28 are independently hydrogen; Cl1-6alkyl
back is gggﬁp‘p@ hs nhqusguﬁylsltplﬂlgd adawinpward daieotsan whergipon-itg¢ pi@)iCurged in the
. 4al koxy, NH2, NH(Ct.6al kyl), or -N(C .6)dialkyl; or

directiorddfithé netoblesRAAd a¢idstE¥d 8n asich oIRhd ARahdsyas tiakanirtbageishesved in an
with the atons to which they are attached to forma

upward rGioR! f drt& attr% goﬁgrvtﬁg g«%ﬁg 3‘?&2 EI-ES%QFtﬁJa@k i bfigd &gwa\?/}éich cawses the

eteroaryl, Cycl O uents o
uent s

. optionally substituted with_.one tq three substi.t

pin to b ged BB ETSFO0 e A Gt oHh SHHRE AP BT HeRF0E Q1 pper surface

_ A ndependent|y hydrogen, Cil-6alkyl,

in the dirggtion RRY swROBsLKaesy the min el PrsA thiyhdlfwayNpeint in Xy bt and spring
.6)al kyi, -N(Cl-6)dial kyl, aryl, heteroaryl, aryl oxy,

will urgdht piromrthé dixgetioh af dgenrfaby dDaxydvaataga bf this padtichlanyechAdism can
of the foregoing Cl-6al kyl - or Cl-6al koxy-cont ai ni ng

be greatet?léﬁﬁ{o'tﬂn'é%mf%g&fati&(‘an'dsthﬁsol%bsoﬁ?éel t% a8 HRSthE bali@stMciuse the slot in

erm nal carbon atomw th a substituent select edCf rom
. - NR29R30, arvl, .heteroaryl, one to thr hal ogen iy
which thg tpérh%(’ies 01? s%?/%tilbs)%l)l/c;:e %%apgﬁwgﬁggg%eﬁ cilreF\%ng g? (éontrog Tl position of the
) i.ndependent |y hydr_o%en; Cl-6 al kyl optionally .
pin thereiyy,Qher advwatages frnHyeirdsieliabiliy, in thet the)leaf springseaugngre positively
NH2, NH(C1.6al kyl), or -N(Cl-6)dialkyl; or aryl; and
control {R2 pemlorR3Vhapim iophd Dotaidajingdkevord ligdy thet thaipithwilhiee maintained in
atons to which they are attached to forma ring of
the desirbd ¥6sitién, 28¥ BRs MRV Sislodge SrofPMht position, for example, such as by

sudden movement or jarring of the chair. However, the need for the leaf spring membex itself



Wis Oor S; X is hydrogen or d .3alkyl; Yis

i ndependently selected fromthe group consisting of G
wo@eadskogkassubstituted with - OSO2NH2 or hydr oxy; PEORIS2005/001692

CO2H, heteroaryl, -0OC(=0) NH2, and P(=0) OR5R6 provi ded

that when Y is CO2H, A and Z nust both be bicyclic

o e e AT BB e co o
-NH(C .b)al kyl, -N(Cl-6)dial kyl, 1, 3-dioxol a
theHW¢wn9ny| Cl- 6a|ky|carbony|oxy, Cl- 6al kpxycar bonyl oxy,
Cl- 6a|ky|carbony|thio, (G .6)al kyl am nocar bonyl ,
B on€iquehifly lthare s meed dotoimyight adistrhant hteckenida fageistabds portions
hydroxy; and aryl optionally substituted wth

ofa ch&ﬂ- Hg@élhb’zlll(y t@-a&ﬁlei?ow’alsgpo@éﬁlﬁﬂif %Hé'b@ckl@:t R sé‘r:lt k&RYkin the height
yal kyl, -N(C1-6) dlalky aryl

he eraq rv X heteroa QX
gy meeﬁ#s%ra U T LR e M
are taken together with the atons to which they are
costly. éfheaf&ﬁ@at ngentions direted tomiepd AlBEARHAESE! i ¢ ri ng;
provided that R5 is other than Cl-6al kyl substituted
wi th di (C1-6)al kyl am no-carbonyl when ring systemA is
3,4-difluoro-phenyl, nis 1, R6is OH and Z-R4 is
5-chl or obenzot hi ophen- FUYMMARY provided that RS is
ot her than Cl™al kMl substituted with Cil-
oal kyjlstatld amyresthisemiie s provided yah@isine 4 Sixed member having a chair
3,4-difluoro-phenyl, nis 1, R6is CH3, and Z-R4 is
attaclmgerng E%ﬂfgg r?g& gﬁ%‘ggﬁ%?&%?ngz | c%(rtlczﬁﬁr ddfus L@&Eﬁ@elf KR Rearmrest
portlon@dg%@lqg P(Yllueﬂ_he v g%é’t p‘,g \édvggn(g d & o CB%\A)I% eﬁ&ﬁﬂ}{ g,lsposed n
substituted with a substituent selected_fron1the %
the housgye0%HH @n@)fhe(yegiqggx pdjughabyle meyehes ﬁscfce},qcﬁlyply movable etween a fully
heteroaryl, NH2, -NH(Cl-6)al kyl, -N(Cl-6)dialkyl, CIl.
raised faition, a dunlboloweredyposiGibn faldat llexar dreriytetrhédiate position via a height
Cl- 6al koxycar bonyl oxy, (G - 6)al kyl am nocarbony(,
adJusthén(t GiecRdddky| am nocar bonyl, one to three hal ogen
at ons and hydroxy, and mhen R6 is Cl- 8a|ky| Sald
S QRELO substitu q e to
3(11Ju§] g}@ﬁ grélﬁ cogla%rhse§ ﬁglfs 8%6&1]%66 Yipg @ housmg portion
halo en atonms are optlonall chl ori ne and one to seven
and a sappqrﬁ%orﬁana&g%ﬁor@t Wﬁ%caéW@dw¥%bm¢myerfhaV@g. Rapeheeng a lower
the heteroaryl and aryl substituents of R6 are
end, the ptwayreat! bying whd4bily dispokediin thedossibg pottioendnd the lower end further
independently sel ected fromthe group consisting of

h @ Rhlyihe slel fhalel eyein CThe dlot Had Myt dTindtch id
R Ol kN G 01 af Kyl Taryl o o eches on one side

thereo%%g% rﬁ%?%%!ly Q%XI] fMee HE 5\?%}9}@?{{ Ve, A]?T]ber elgemlaéfrdéa@%i’péovided in

IS a seven een ne nonoc

or. pol ycyclic ring s sten1se|e ted t he .

betweeeéh@h@fsvﬁgan&ﬁ% PO SV LY L GRS E B TieE %‘émﬂ opposite
or benzo fused cycloal kyl, optionally substituted with

sides ofiffze cRANing slob Tl tlérveanenilis chin havetan awgled slasdormpasiin tliwsinner
group consisting of Cl-6al kyl, Cl- 6al kenyl,

surfaceGhe@al k0uphositd sifed dfithé baromirad s)ld)t( Sachtigtal IKM{ing pin can be operably
aryl (C2-6)al kenyl, hal ogen, - C(=0 Cy, -C(=0 NR31R32,

positioBéd/ throughPoth the* SmnAfslafY #pPsd MR RN oSPRltE ¥hds SFhe locking pin

slidably captured in the angled slot. A bushing member can be provided in the sleeve member

4



6al kenyl and Cl-6al koxy are optionally substituted
with - NR33R34, aryl, heteroaryl, cycloal kyl, one to
wohows@7h@B ogen at ons, or hydroxy; and aryl andPCT/US2005/001692
het eroaryl areeach optionally substituted with a
substi t uent independently sel ect ed fron1the group
such thaf @SI B 1?%1%8mfbelic\:ﬁgj6eac E it%'%a&t)?a 4yk9€< %he Nﬁlﬁd %lfﬁ ?fllz@a[t tpper and
aryl, heteroaryl, Xy,  heteroaryl oxy, one to three
lower regighypfethe apglad slohyg rdéﬁved Bintke hpshing mgmbek| hhasenngr relon of the
R32, R33, and R34 are substituents independently
angled ske isexljaedntfthe pertele lygrlaap sudarsio$ thengnmhing gttt ogkereasGhe Bwer
al kyl, and aryl, wherein alkyl is optionally

o : . |
region 1ssek!1H§)a%EhtttHé ?F&ré’ﬂtj? Bg Jri‘cycgl’ié% éil‘hg %Q%I%gylﬁr%dgﬁ?}% t{/fmﬂ éﬁlhd b@t‘lﬂ%a’

nal |y take 9 ther
Surfacew erb i lop o e 0 18 b oSS T B e bddnigne
five to seven nenbers; and pharnaceutical ® acceptable
lower regignof therpagled slot pt 1@@%&%@@6@8&% sl tp bptipm; syrface forces the
phar maceuti cal conposition conprising a
locking plhacmes thetbuslahg neotepindbdibe upaertegion i thesang]adlf slothag the fully raised
conmpounds described above. An illustration of the

position! MAEMckg is béinﬁ R TREed i Gifter G 'ﬁBE@ﬂ dri1OWeRGRNOYy the bushing
m xi ng any of the conpounds described above and a

member %ﬂﬁf &ﬁ&%\%é c%ﬁged t%%&%ta%gsg th%aiugllngé melnklrlelr' ﬁ;&&l’?et nf Ic?letop
I nven IS
surfuce. G058 P w@%@ﬁ%@nﬁa%%mﬁﬂ%@%?%m%ﬁ&% apHlabniat eravic urees

carrier. The present invention is also directed to
the lockims tpirosy afbthe plwrdliiyi of gotches, surdt thaitthe nejsmgrpds issurded into one of the
pharmaceutical conpositions and medi caments thereof.

plurality OT@oRheSWhén $udk @Ak bOtheindtdhi bdtemesl bli @eddesith theTewBIO@Sion of the
for treating or aneliorating a serine

angled sR)? %%ﬁ%cgﬁqbﬁﬁjﬁgvg 'tcsﬁﬁvgzﬁﬁ velléxraal%&;é At BF theta!ﬁ%léﬁe t ’Pl?éjannrest 18

he present 1 nvention Is rected to treating

nelioratin mase. nedi at 0 su

held at o gyEn: Pryfosaadine CL BPGPOoRHIF B e AT Pifh ﬁhﬁlﬁﬁ?@ng pin i
asthma, chronic obstructive pul nonary di seases,

moveabll@rfmmmltqhgverm@tqhuﬁ aesppEdrbsponsiEe taaltither yuwayd ivaitigplmovement of
psoriasis, arthritis, reperfusion injury, ischem a,

the armrBytp@y foeths fidly, raisycppmﬁmd aawhichdles ldtlahg ipiif RIICbd orged hway, by the
failure damage associated with nmyocardial infarction,

bottom ffad @ﬁh@ YREMIALABY froR thehbREL 808 Be cARRhE NS %t%hte upper

vascul ar stenosis or restenosis ( .g., assoclate

as vascul ar o
region o G s by I oot SN b e KRGS Gig? dﬁa}oﬂﬂsg gin il be
.. (e associ ated with glonerulone hritis), live
mamtamﬂbbsb%lp dushipgmembeyiin Hie Saemmdareian phiherneisa slog wtlbﬁhf: @rmrest is
sclerosis, keloid scars, rheumatoid arthritis, bullous
moved tpérepluily ilcmi:rechptdsimm evhochow Bt esilsin thelthipt suofiaed bﬁ/t,he cheaseng slot
conpounds can be used for nodul ati ng wound heal i ng and

moving {RNBESA Fifl blable SerossORE BidEndWBEHEN BRI IASer¥BEibn 8B the angled slot.
I mmune nodul ati on. BRI EF DESCRI PTI ON OF THE W NGS

At this pomqut'h lc;c(lgglté pﬁts) &ﬁlt%%r fle ?anhn %Ie'c&bf&&e%éél %djugfﬁgent process by

es1s an ase

upward vertical movement of the armrest.



Compound 17 when adm ni stered via aerosol inhalation

conpared to control in aspontaneous Ascaris suum
wanvisgemss nduced nodel of asthma in sheep over PawU82005/001692

hour period. Figure 2 shows the change in the

cumul ati ve carbachol dose required to increase SRL

0%.(PC.400) froma el,j.ne. valu L). measured at .
it ol ARk S o 15 be Brovidea
__ inhalation delivery in the spontaneous Ascaris suum
with ongrirgel§-comprRssien dgees disposgd beftgen Hestibasudasandiiecisleqye
a 24 hour post-dosing challenge with carbachol (Post
membenand geninside shrifapeof i xtueing pbiimnp diheaideve hender tan also be a pair of
specific lung resistance (SRL) from baseline for
sleeve FRAMRENdkKe WG AHIMDESLEHEY phird rBuelin @ HENbLR! ERhiadciated

conpared to control In a spontaneous Ascari s suum

.. _antigen-jnduced, nodgl ,of. asth in shee ver. an .
with e ¥ | Bt SEpE el SiBE A B Dy Rt ooy ino the
cumul ati ve carbachol dose required to increase SRL .
angled by dorored in ) sleqve membsasadingbini thgCappang slob such Gat the bushing
24 hours post-dosing of Compound 17 via ora
membasl nontact tonsit the andsoftthelosking tpanebich aAsdaiably captured in the angled slot.
anti gen-induced nodel of asthma in sheep conpared to a

2P NSt RS IO iag&nﬁg%ﬂ@n@mwrkbmaﬁﬁ@% ﬁlﬁiﬁae{ﬁ‘?ﬁl"ch is securable
Anti gen). DETAI LED DESCRI PTI ON OF THE | NVENTI ON

L T

t he group consisting of hydrogen and, Cl-4al kyl . e
membgs,Cap B aafly,p? ike MC{RNeH GRADE PieqBap Ty ALY T same as the
t he present invention include conmpounds of Formula (1)
arm padhdeitinn plate-ikbt prctbdr €andra e fyero ypricgsiséls o1 angappfopriate plastic or
aryl, heteroaryl, benzo fused heterocyclyl and benzo

other nhat&@d hayiak oadiliatlly FRkitddplobyrtissibst i tut ed wi th R2and R3.
Preferably, ring systemA is selected fromthe group

consi Sk : - I r
aryl . PBPAR BRGNS 2t HRER of HRiHv AR Shcthe piffarent from
he formyl a;wherein the al porti.on_of .saj.d ala2 is.
the folfs’m%ﬁ%tgﬁiﬁa deSR o ol i, P AREY 3 P TR0 E S
optionally substituted with R3. Preferably a2 is an
embodgnentatlieeeofi ng. Preferably, ring systemA is sel ected
fromthe group consisting of naphthyl, benzothiazolyl,
benzot hi ophenyl, quinolinyl, isoquinolinyl,
di hydr onapht hyl, indanyl, tetralinyl, and
benzodi oBRIEF DEMSORIPTRORE THIE DEEA WING HTAURES
phenyl, pyridin-2-yI, or pyridin-3-yl when n I's equa

t 0 oneA nhdie BRAEIARALStaBding BEHB 1IBR&BHGN EMMRIYbtaHkd by considering the
wherein a bicyclic ring systemis used for A the a2

follow{n'g%g%%% tieesgﬁ?t?ogl%ﬁt%{)@ﬁiéct%%rﬁt}ﬂhg tclcecro SX%PQ Iﬁ%%ﬁl?%%]ssllfnsmlél

roup consi sti

s

benzot hi azql yl ,. and benzot hi ophenyl , . .
FIGa.l IQIS Xs1de cross section VI{'CW gp an élmbodlment of an adjustable armrest
assembly according to the invention.
FIG. 2 is aright-hand exploded perspective view of an adjustable armrest

assembly such as shown in FIG. 1.



when n is equal to zero, and Ais selected from

phenyl, pyridin-2-yl, and pyridin-3-yl when n is equa
woaowre4488\. pref erred enbodi nent of the present PCT/US2005/001692

i nvention includes conpounds of Fornmula (1) wherein n

is equal to one. Preferred enbodi nents of the present

I nventd.on,i.nc Q s of ornula

o ond 1003007 BT PRUREPuShorlidh Btudhia dorter b atistable

fronrthe roup consrstlng of Cl-6al kyl, nethoxy,
armrestgssg@blyongh as shvn INEIG12.6al kyl ), - N( C1- 6) di al kyl ,

aryl, heteroaryl, hal ogen, hydroxy, and nitro; wherein

C al kyEIGands @E@&Mhaydjaﬂdalepﬁhmmtaisbqnlﬂy lkieh taltingdinellVHV in FIG.

a substituent selected from- NRL1R12, aryl,

1. heteroaryl, one to three hal ogens, and hydroxy. More
preferably, R2 is a substi t uent i ndependent ly selected
fromt gr.ou conS|st|n 4al.k
C2-4 al}ﬁg"x 18 ﬁglgF 8§?§S se%lp gleﬁv 0 aﬁruemb el I\% g%e}lght adjustment
preferably, I s Cl-4al kyl, hal ogen, or - NH2.

meChamﬁ@faéP?réélgéﬁﬂ]@deﬁ%fﬁt%l of the present invention include
compounds of Fornula (1) wherein R3 is one to three
subst Kl Atisa boitiep erecheof dnyensteldiatwd fan am tphé fgramgdjustable
consi sting of Cl-6al kyl, C2.6al kenyl, G .6al koxy,
armrest 4dsElAbi2. 6) al kenyl NH2, - NH( C1- 6al ky)) -N( Cl-
6) di al kyl, -NHC(=0) Cy, -N(CLl. 6al kyI

e qfﬁrﬁc‘}%é%bﬁ SRR ererb W%”&""h%

6al kyl O NR 19R20, . hal ogen
hydr o>4%18/§|1§ ?660“892(%’*’ OC% i R akery ploRg ling &Y in FIG. 6.
al kyl and al koxy are optionally substituted with one
t o t hri8&. Subssidtionviaw ofitie pen gadhtakyn glohg dine dXIXamFAGeb.
group consisting of - NR21R22, -NHcycl oal kyl, -N(C

. 6al KyFTE Yo lioakiky view MNembokdnt @8k &yﬂﬂ@ﬁem?%ﬂ for the arm pad
het eroaryl, hal ogen, -C(=0 NR23R24, -0OC(=0) NR 25R26,

shownng?rc?)éc 1-4)al koxy, and - C(=O)Cy; wherein alkenyl is
optionally substituted on a term naI carbon with aryI

and - C( =0 and rein ar k are
opt | ortdCh § Sub Borng i oot b e g R Mot
i ndependent|y selected from R14. More preferably, R3 | S

one to three substituents independently selected from

t he group consi st ng of Cl-6al kyl, CI- 6a| koxy, - NR19R
0, PEEATED DESCSRIRRION0F CERTATNEMBOBDIMENTS

- CrOMd- eal kytycycl oaI kyl, hal ogen, and aryl; wherein

al kyl hrffdrrmgi«mxwtoahedmpumg)ﬁg_hrbgg tearb sstilltisitatet] @ FI&S. 1 and 2,
term nal carbon atomwi th one to three fluorine atons,

accordin¥8 the preMMveﬁtﬁon ahlefabodihdhy bl Overtionty PRI aRir¥dt assembly

and cycl oal kyl are optionally substituted with a group

10, 1ncwgﬁ{]gﬁﬁ% ﬁPefeaclﬁ)e?@}t aﬁﬂgr%%m ElYa%'i]s [irD p1r1§ c?s? detional

one V\D Su epen seI ec

. frogmtrif] uor t hyl | al kox tlonal ) : :
view o B SRS pE Tt 1 errfemsqh&ﬁe,m,mresletaﬂs of which
-NHC(=0) Cy, or hal ogen. Preferably when R3 is
are sth}qi('Xn:tﬁ)) Syplodeshvieys pEthp pohesstdsbgmiply d@nadi®@y. 2 aahdl Generally, the
substituted with a substituent selected fromthe group
adjustab0&ingtdt N0 comptlesdaditey lverticelly 4dLityd1E(wh-Bohe 4iadplsit bpper member
- Cl- 4al kyl C(=0O C 1-4al koxy, G .4al kyl C(=0O aryl,

15 havrl%an%ét poxddo |1|gy hnd a gco@ (fﬁegl dl%)zv@} KQ¥er gvh%éﬂ be secured to

aryl, "heteroar heter ocyc

a chaira({lé;tl shown). To effect the mounting, for example, a pair of fasteners (not shown) can be

7



and the aryl portion of the Cl-4alkyl C(=0O aryl,

-C(=0Oaryl, and -SO 2aryl is optionally substituted
woi2005/00088t 0 t hree substituents independently perast®d001692

fromthe group consisting of Cl-4alkyl, Cl1-4al koxy,

hal ogen, hydroxy, NH2, NH(Cl-6al kyl), and - N(d.

inserted4ﬂrd{1 l kél?,i’r 8? ngs[h}{]ﬁkgzs?r ! gfﬁ}ecﬁtragec e‘éleiﬁlgd Hlacio&%t I o%rac]l%n&sountlng holes
one 0XO0 substltuents " Most preferably
26,27. Thi PPRAS el P hag A A D RPTPRIAH A é&\mfs&owwfﬂy extending
met hoxy, trifluoronethoxy, or NH2; furthernore, when A
post portien A6 pHheytm pad pontion 28 egattechabde wethe upfRY mamipet-15 via a pair of
{[i-Cnapht hal ene”™- car bonyl J- pi per adi ne™- car bonyl J-am n

fastener®92, MARAINRLHEHRNM M mblidhe hoRE 36 PRI (HB R r‘i’ﬂientﬂﬁ:? The lower

present i nvention |nclude conpounds of Formul a

member%ekLag é:}gg%(eljaﬁy glg er ro de%erg[lo% gl% I‘th '\ZR)V pa[)geefggrraﬂy l11}41‘1zontally
|nvent|on nclu e conpounds of Fo (I) wher ei

orientediporiiofthadiadttpype seriied @dhe cha al Igarmbp%“aﬂ% Paof HJ@ v@per member
Cl- 3al kyl, S3H, CO2H, heteroaryl, -0C(=0)NH 2, and

15is slid%(hl:ﬁ))@&'% in thhdodow h@llkiyg porsios UBsifithiasceahdrinpinber 21. The post
substituent selected fromthe group consisting of -

portion $8{AMbHAdaderithudagnying Mok 85 RELHRS BRleY endrthlefeof which is slidably
i ndependently SOG3H or P(=0) OR5R6. I\/bst preferably, Y

bl
oo PRI SLERBERBEP T S5 o R gt

S select d fromthe grou conS| t|n h dro
narrow %lﬁ_t g]gp&il}p Bt Ygﬂg@lﬁ],reg s%t %\ Rm Iy epost 30. The
-NH( C1-6) al kyl, -N(GC 6)d|alkyl
cammingslog 46 ks & aerbig ppf notees Zt&]_alm@ m@@@mﬁmgqmy@ly smooth surface 50
Cl- 6al kyl carbonyl t hi o, (Cl-6)al kyl am nocar bonyl

along thdioppdsite)salektiiérast. MheGidren ¥, defified bpa kBT @ail@;@ﬁ@rﬁd valleys 54,
hydroxy; and aryl optionally substituted with

are shov@h%é(éf El %ﬁg@ﬁ%ﬂﬁfnen,\l F&%e\gﬁé E%%Cll%@%ﬁﬁ%ﬁ%ﬁ the armrest in

-NH ) al kyl

ter | oxy, hetergaryl axy, .halo dr oxy
each of {8 Rty S Bl inarys Nl Bk it BRr A Bunepbimiety pgwever,
R6are taken together with the atons to which they are
the orierjptioiersdd eléernyrvehaboumvaie abemstrliydiwsiegetel. é e npgownward or
provided that R5 is other than Cl-6al kyl substituted
upward wiititatdor. CTHe Gight &yhanan ociantatiory tanvnelte it siightByatiemoAno e the
3,4-difluoro-phenyl, nis 1, REis OH and Z-R 4 is

armrest PoifdhARAGRRLAGHE bé}%ﬁqlotcﬁesgﬂf&’ land @0a1R6 ﬁ‘iékg &dedshak1yRRat an
I's other than Cl-6al kyl substituted wt

unexpecgedjf %rgqy %Pg)?icag%‘ye nft 4g>wnwar£ Poir | és 5‘5%% po&*nlan %8 ﬂolfld result in an

hl or o- benzot hi ophe - More preferably, RS
madverte%q dsangazsnetf He hsrdt &J%ﬁ@%@?ﬂ@nﬂn hifep il fe more fully
Cl- 3al kyl optionally substituted with
understaptidieksihlodo s ovheron yhe Heighd adjketmentmiectmyisnx is, de@irited lik yore detail.
10 carbonyl thio, (Cl-6)alkylam nocarbonyl, di(C

1- 6) ajt ki BELRAGRFRGYYI thre8 3ttBattthes es b@éc@ﬁ@ NSigularlP briented slot
hydroxyl; and aryl; alternatively, R6 is

56 whlcﬁ:%o%gé %@5 \M;]thﬁg ?aheyﬁgrszortgf % gxglﬁglab?pﬁ%%%o\éﬂl\g&?%a?whmh is
capturec{TE lﬁogﬁ 1 esaélgflg&s C bb%p{i Ilﬂ?ﬁ C@H‘E’W’lg ﬁl%a g?ctlxs calgige sgen(f)tegtenrl FIGS. 2 and

1- 6) al kyl am nocar bonyl when

8



ring systemA is 3,4-difluoro-phenyl, nis 1, R6is

OCH and Z-R 4 is 5-chl oro-benzot hi ophen- 15 3-yl; and
wonresiodest hat R5 is other than Cl-3al ky) subspCrmsSems/001692

wi t h Cl-6al kyl carbonyl thi o when ring systemA is

3,4-difluoro-phenyl, nis 1, R6is CHG and Z-R 4 'S

enzothl
s ek BRRRTER! PRty o tha UL LSl BRELY pfRol Seove
6al kyl car bonyl oxy, d-eal koxycar bonyl oxy
memberg 6@a¢3«9’h¥9§rab%mﬁllti%eé adJ@eqﬁ@némwaahrﬁlﬁe 0§ &hayppsy portipn 30 of the
or dKCveldal kyl am nocar bonyl ; and alternatively, when
upper IR6mbsr [SleBhk lnoxsest 45cnalrigh 1R6 Thee dake mentged 68162 aid daptured inside
the atons to which they are attached to forma

the hm@lﬁ'@m’@f @ 16PERMAHrD 1 MRS arﬁfré’s‘( bgs%ﬁilbl}hﬁj afPsurdufd BRfoutside of
t han Cl 3a|ky| substituted with |

the po% pg}t k:%/ nocg Euk%FarJ:X 94 Y\'gﬁlf s'i n%OA‘ gb Zblﬁs 0 g inner surface of
hl or o- benzothlo hen- 3-yl: and prOV|ded t hat RS
the hoqﬁqgéo,taﬁgﬁn sidegurkare 66,pEihe slspwemgmbgrs 60, 62 is held adJacent the post
Cral kyl carbonyl thi o when 25 ring systemA is
portior33 Ubylsdidhuona-sphfecsy | Theringide dyrfares othEhidgveamdmBerR 64 siusound the
5- chl or o- benzot hi ophen- 3-yl. Preferred enbodi nents of

post pdrfién B0 @6€ Rhvd RY@ASsi ABhéBRI Wikieh BSMRAHE 8scoall, Analedislad 56 Which
wherein R6 is selected fromthe group conS|st|ng of

c:oopelfgtjegj whzt-\ﬁlz balgffln V\ﬁ%élgp&r?/ a dﬁﬁ vﬁﬁéﬁ@ Yook ﬂ}f‘? gl ?ﬁig}’dr?d aryl,

OXY, are

optio sub ut e 30 on a .t rnl rbon am
wit h Qﬁﬁﬁégﬁwﬁ Eéwﬁt?- ARG SETHIEh gL séw@a%a Boysats fhga upstops 71,
group consisting of Cl-4al koxy, aryl, heteroaryl,

72 at lpweremdefcheh sle@_ﬁ Bablyyloelr gmpyta@(ylth@gadj acently located shoulder 70
6al kyl car bonyl t hi o, ~.eal koxycar bonyl oxy,

near the Gdabiydfant AOGAIIAN) yThe Wistops 11 6)2ad deyd with Rechbhidsy 10 to prevent the
and hydroxy; and wherein heteroaryl and aryl are

sleeveOB8 1621 366 %Qﬁﬂvﬁ %@%dyt 5fh£f1§ flo Ad &Mﬁ? Lifnrest

|ndepen ent sel ec oup con3| |ng 0
dro OoX nd hal.o

portiorp | jsspdy P%éﬁghrggg%ﬁv&ax#lﬁfi‘rﬁn@ﬁ B B8 iSRG A botaga cap 74 at
of Cl1- 6a|ky| Cral koxy, heteroaryl, aryl, and hydroxy;

the lowgiend o thel Hopsing 4@ fghes sesusesathe glesvassyithimthechaysing 40. The bottom
term nal carbon atomwi th a substituent selected from

cap 74Chn Balskaxyd toathy housig Wiy dn appyropamd fakdoex §5.1 Thogeévenad, 62 could
substituted on a term nal carbon wth a substituent

furtheﬂ Hb%%@&%@ %Qfaﬁl% wighetledulihoan he egixpéflﬁuﬁa? ni%' Rt de B t81§ end of the

6al kyl car bonyl oxy, and~di (CLl-6) al kyl -am nocar bonyl ;

housin Q@ wherein heteroaryl and aryl are optionally
Substituted with one to three substituents
i ndependent]y sel ected fromthe group consisting of
aryl , ’ﬁl},qjl,oe]g pin P e)@gq%(gWuglaH@ CREFHBS plot b gith opp031te ends thereof
preferably, R6 is selected fromthe group consisting

capturaf inrtbe hygled eloh§é defited dyythe sipgrie, m@hleare 60,42, , The second slot 56 is
benzo, 3] di oxol -5-yl -propyl, hydroxy, and Cl-3al koxy

angledqettalerhalvhﬂtagwfsgrww @ks&mdahy,géraﬁ@l ek &Ah O WAy todRek the

(C1-6) al kyl am nocar bonyl eferred enbodi ments of

lower—wq%@t n&%ﬂ% %ﬁégé[cgﬂ %n uhf%gg i otﬁ&(ms% (? at z{ldlff%{eﬂyéo% In) therein.

i'c aryl or brcy

. 1N ar. and heteroa yI re o onaII sybstitute
Unhk%ﬁ}? ﬁe H&acéff%ﬁlﬁnmec IS kA Cﬁﬂﬁ?a%%ﬁbﬁwv in ghee& loneg ‘158
nmust be a bicycle. Mre preferably, Zis selected from
the group consisting of indolyl, benzothiophenyl,

napht hal enyl , quinolinyl, isgquinolinyl and
benzot hi azol one.



Most preferably, Z is selected fromthe group

consi sting of indolyl, benzothiophenyl, and
waapistonaisenyl . Enbodi nents of the present i nveRCTMIS2005/001692

i ncl ude conmpounds of Formula (1) wherein R4 is one to

t hree substituents sel ected fromthe group consisting

patent {1\7 p%%re% dlgi?{ﬁaemgﬁ ,;[ﬁkggég] atr)l alélée%itgf: %‘oc%o%%;( ﬂgy é)fﬁél?n of the
oxo, and cyano; wherein al kyl and al koxy
lock pyt éi% apﬁbﬁ é?ﬁi’lnﬂ)ﬁl% 6s i1 th@t LB prtent, thematches ndhe wnmgml@te are
Wi th a substituent selected fromaryl, - NR33R34, one
upwartity driemesl tbhelppgans, tharthdyiadrvoont, eitiee Iﬁe'rrrj agring oriby a large application
optionally substitututed with one to three

of for&d Q&drﬁ@&@foa%ém&ﬁQﬂgﬁ&Eﬁ YISt ﬁ%lgrgmfth@ psig f@rﬁ ﬁf‘e pin is carried by
group consi sting of hydrogen, oxy

the VG&Z ?Fmoﬁg@S%Sg]royl Hﬁ éﬁ;@ﬁ%&%mg&&% %tgtﬁ%ﬂ NX C]he fd i)tg%wg the opposite in
hydroxy, and nitro. Preferably, R4 is one to t hr

the pr@i@ﬁfsw@rum Alse|ipéheed S8 patent the seposd plot isrisperellyn bomon@b and
6al kyl, Cl-6al kenyl, C1-6al koxy, aryl (C2-6)al kenyl,

employa b depd lspringj(im{ﬂ)aﬁyqf us'ﬁ(g:@)\l’il?) 8113120l theyplositioCOP the pox in the slot and
and cyano; wherein al kyl and al koxy are optionally

also t&h&%@%é% heskoWhé RotBhesY RSdcbidieto thoprpem dfRhlion, 318l @@&ﬁﬂslot 56 is
from R33R34, aryI one to three hal ogen atons,

anglecg%gthg %(dvayi@l%% %k %rgg o (I:asl'l {}}eg e@bgéw@g 55‘(%1%&19%%%0%&’[% take the

I tue ndent
. consjsting.of hydro en Cl- 6al.koxy,
desiref QOSIGER WA s,EFomERY O Boh ¥ o 2SPERB BT Jthe Fapsitigntly

one to three substituents selected fromthe group
deformpdrls irsmnibey isofot neededy The @ightkbwyﬂwarch@mmmn@)fahmwes 48 can be
hal ogen, and -C(=0) Cy; wherein aryl is optionally

providedls ndketicidssiltelly that®b3ddkipie B8 wiR hesdneelditloaged@bageichever notch
and Cl- 4a|koxy Most preferably, R4 is one to two

481t1 Pﬁ%a%b Hci%!nﬁ&tuﬁ gncfvreﬁfgh{ &%n%n%ﬁ&ll@qggé ﬁﬁﬂlﬁ%l&( of force applied

OI‘I ne, rom ne

to the'[t’%(a@l%gn{lﬁ ¥ kegﬁ( B SQ?i di n- 1-

yl carbonyl ) ). Enbodi nents of the phosphoni c and
phos philibe dower estshrfages’ Svfebe pammingesiotiddrean pesfergbly have a slightly
t hose conpounds of Forrmula (la) wherein the

down®ulisslopitie bisntatich @agiliens musényerd of theddck pin SlBudithirguppbeend of the
previously listed preferred substitutions in any

angle® QBP5O8L 4:88) to f@fﬁ%b@g@iheqm@ﬁhmﬁ 2 ngfchqlgealﬂf B8fHhe lock pin 58

i nvention are shown in Table | TITLE

toa p?sr%% 4VE %I'II'IE/EF éeggrsg':agp%r ﬁ%(ﬁ 0 ?%JgchﬁDs&%t{Hggl%s long as the lock

i ortions of chairs, and part|cularly to a hei
pin 5@@ inpegntamed adiscentthaphangside ARidbe earysing sk 45¢ thﬁ peﬁanortlon 30, and
More particularly, the invention relates to an
the armd¢sti pouidohd Sacan esddjasakddwywartoteetie fullesthex tdng thyint resetting the height
adj ust ment mechani sm may al so be used for other

adjustBftint fleadr®sP @hd pQBStt %tﬁe sdyadtent dpetaidh R@bediR hgain.
exanpl e, the back res or potentially even the seat .

Aw de f t
or esen )(#(%% go b}?&é ﬂfe r%?et %g%taa&% %11?@%@ &ﬁe ?]}r?r set gst po 1ac?nr18 to be
v R S B P TR 51 e
exanpl e, include vertically adjustable seat height
mechani snms, swivel tilt
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mechani snms, and vertically adjustabl e hei ght

mechani snms for arnrests and backrests. Prior art
wannrs@s#4sand backrest hei ght adj ust ment nmechanPemRIS206/001692

avai l able in various fornms hi sonme, manually operable

mechani sms, such as using buttons or handl es, which

requi re.,mani I nof ar e/ 1.0c I i o

most phEfita HEpRER B 5 o8y TBReRaiie B AE 4 REFud i R bolfient o
Exanpl es of ad stable hei ght arnrests_ are descri bed

pair ofjggngyakly cybdric usbmgg aO 5 3ane provedgd, pne @}eachpf me sleeve members
andU.S. Pat. No. 5,393,125 to Watson, et al. Prior art

60, 62.macéwehios e demve nedngers é@jj6ashallnlshingfﬁ)i, 81 xolodtd 4 posatiam in which a
known whi ch can operate "automatically,” in the sense

portior Sthe BAsHiS! ST R6jcbQPartFRYRRb (LS IdBBURK |rﬂanner which
operated prior to attenptlng to nove the adj ust abl e

ortion,of .t ese t nechani s.
segmeflQid S48 ARV Shah B Rt YRFRRE \%’%IPES O%ﬁ% sieSe
ust ment mechani sm oper at es aut.onatica
bushmaﬁa{? Kt ﬁfherbélsl@agk%él Gap be #espaﬁﬁdug PHshipg éwﬁl%r&oﬁfé which are
exanpl e of such an "automatic" vertical adjustnment
providedthhaughsthe botsida sotfaca 64baftke sls¢ve memdess 6D pEHaridwhickspartially open
Pat. No. 4,749,230 to Tornero. The nechani sm descri bed

into thé Engledl §lop% e&tincaenahe ilsideGanRed GES th¥SleeiHy 1ﬁ@1ﬂbé’@ @0 62. The inner
slidably interlocking plates and one | ock pin.

ol 58 A P10 M A
s BB ok S R oA g e b 5.

plurality of notches and inclined surfaces of a
permittsidoby éebigra by dorpaatialboonren end of Breiwshipg sedtiesindhe ditsige surface 64
Tornero, this nechanismis characterized by the

of the Slb&RNBEMBrs 5P 6Nghichlcoopdigte withpt enged soysdbmeierigside surface 66
means. Instead of a spring nenber, the position of the

thereop' Thé &térﬂ % §/'h Stﬁ@@l?ﬁﬁin |8@t 81 groﬁ%g Qkﬂeeﬂg ng)t%% chBe a function

canm ng surtaces Si ot che

d surfa t 00 slotted
of the mcﬁ# oF fiogmelrs ot et d?aémﬁ%ftcﬁ HhigloahPivos bt ey gad also
in any of the positions other than the shape of the
can depgnsk UPOIIHh%m@EWI@I Eamawhige dredughingn B, 831 ar¢ mgde.hdope particularly, the
usi ng the shape of the slot can have di sadvant ages.
bushing® 80, adrp irtendedpo Pemmit chedodkypih 68 cebe foraijudibpiactd pakt the bushings
t he backrest could displace the lock pin to an

80, 81 ¥ LRGKSRS %)Bélﬁ&‘l AWV e YR W Lo 11RO S160 SBY4A19THiB €an be caused by
backrest to the ful up p05|t|on inorder to re-set

| ock r.e t
the an%?cg %ov%eg S Ig'tlﬁe ’)% ef’j%pg Baégpgg sl(\?wl% 48 aespP%seql) { aw1gﬁglbe epog% portion 30
the slot holds the pin in each of the three positions
fully upwerdsr Gngain @@Mﬁeefswpﬁtrfg@ﬂ@fl ity theAnglpd sik 38, the deekinigy 58 will be
surfaces, activated by nanual force, are enployed to
retainedon ¢hat Ipesip'blm b dtedesshingk 80,tdiredil pochi ttr'n@ asthedddknsd SBys again
the shape of the slot. Another potential disadvantage

fombl?furgé@ past B BusHingesi, BN 16 81t 16Rer Rglof GRAIE rR1RITMII6NS which
he p05|t|on of the pinin a particular position in

pOSlth(%lh[ﬁ? tpnli 9§ %\éﬁﬂféeén %teggé#n‘ja{jge S(F[gi?ﬁ\égg rg% hgllve {o vertical

S, for exanpl e, by excessive or rapid
]novm%ﬁﬁpf RO§hPBHPRPEe to the backrest, sudden novenent,
or jarring of the backrest or chair. Another exanple of
an "automatic" vertical adjustnent nechanismfor a
chair b"ackrest is described;n US Pat. No.
5,037,158 to Crawford ("the "158 patent”), assigned to
the assignee of the present invention. The nmechani sm
described in the ' 158 patent conprises a vertica
menber containing a centrally |ocated canm ng sl ot
that is elongated in a vertical direction and H as a
serles of notches Iocated along one S|de and a snooth

Y e



top and bottom of the camm ng slot contain downwardly
directed camm ng surfaces. A-.back adjustnent plate
wonalswdessa centrally | ocated horizontal slot 2Q@/U&2005/001692
guide pin positioned within the slot supported by an
S-shaped | eaf spring. Wien the guide pin is noved in

ei t her..di om.t a XIS
ot TR PSS e IialE pd8N ke buHindul gl fShdyine e
t he dlrectlon that .the pin has been npved away from hi
armresy paEon: 1§ forvedicelndivaaent apge Reain VEGnthe pestBAas @,read all the way to its
the chair back is grasped by the user and pulled in an
lower-upsapaobitibn. et thimlowsenegppositidue thei uppeismustgacface8 X dfehe camming slot
direction of the notches and registers in each of the

45 for&BI}P&ﬁ%s A lohe pilsH Eack%@i%sb fheRMEHgd 80) 82NnidRNEToker reglon of the
di rection hi order to | ower the seat back, the seat

rai sed..ful [ N
anglecp s ottk% %8 tlﬁl 18 gpls%lﬁn t#xg q\?l} SI?T% %fﬁlirégcﬁrrt%) %%1% b&sc gﬁ'g dach of
ri des along the_ upper surface in the direction of_ the
notchegfSdp thesgrnimEng, sItie g5ithe Hiyrest pasiontifds adiusird yryandhi thrapeh its
the slot and spring will urge the pin in the direction
range of mbtien.s LikiedbelowGnenest manfitca §8, the uppérsmpsirstiifacsl &rof the camming slot
mechani sm can be greater snoothness of operation (and

45 card 1&14:1/% al RS RAIGuban@fiofizd whith fRsilsfed pioveIRABHSBe IdIR pin 58
slot in which the pin rides is snooth, since no

down 9 1@&58’[ EBURGHe To%er-Dbst Qlrfd 98 %8 i e'u%BerQ ost surface
%Hw ?%eé %her agvf At ol tCE gﬁ b

antages can iIn

rellablllt at the_ |eaf sp can . .

35 of {yg SPEYRE 510 Lk 185 C%%@%Qr bg %ﬁrer&?lygﬂezwﬁo A sfif gecomplish the
slot, making it nore likely that the pin will be

same funthombnti cam raghige diegt ferde pdus axieded om i nastgortipk g1 grdergo urge the
di sl odge fromthat position, for exanple, such as by

lock palsigdose BRsHingy 8(, 811 Thgs, e dnptedalpper 85 Halewer 78 fdst surfaces of
need for the |eaf spring menbe r itselfcan be a

the calqﬁrﬁﬁg \511%9 h§9rﬁlctlgﬁ G 'ﬁal%h@ﬂ%'v&xﬁ@%f HOREL R\fﬁoﬁ@ 42oss the
par I NCrea es t e cost o e ﬁEC ani s
bushings :{éﬁ gf BhtﬁlF ai:lglgg e{?EIS Ig%rngog]g ed 'thgesggle%ﬂ%qd?a%{)fjgatdgg %% force to the

specrflcallg the arnr est, but al so potentially the

armregi pokiasts. oFhakushinga/$6r 81 eaneferabiyghr mads oka resiiently compressible
mechanismis sinple, easy to use, and at the sanme tine

material. ghhiy carepéradit the asidranesshetweadnl thie 1otk @ips & swbtheiangledtlodH6 to be
is directed toward filling that need. SUWMMARY An

closer%ﬁic%I %ﬁeall%'c@ pBY 5% &1 s1RBAE BhhYresSthE HAMLAGIR( ®TTE iS4 ﬂﬂce@ thereacross
fi xed nenber having a chal attachnent portion and

hou 0fd stabl e r havrng

by the R PR R loafr LR ost alle T SR RCTORe pot
portion haV|ng a | oner end thereof sllda |y di sposed
i n t he Adbepmgesarortionl 8 wapovied anyardly supygh iianss afyicgtical
menber is selectively novable between a fully raised

adjustpesi, thaondesaoffthé hgtchawsriadhposiringrs]ot dndlistladediasloclopm 58 upwardly
internmedi ate position via a hei ght adjustnent

in the AREIB@BI0S B jukP EndiRhAH bllaRithSTobR Pin IBGNAEH: SHB KAEPFdak 83, #hd then fall
first nmenber having a housing portion and a support

down, RR& g{'agﬂ:}/ ﬁto i %ggt Iyq%%wéﬁ%gl% éf?h Bﬁ%lﬁl?\% 80, 8 g‘?xg{he %ﬁgle@ Qlot 56 are

locate &\g‘r‘e g}f%f F%t%%gg a:.pgél::tllgg tgg%%h%ﬁ goéclt FIB{? gfs 6(? Hqg(\je upward within the
therein. The canm ng slot has a plurality of notches
on one side thereof and a generally planar surface on
an opposing side. A sleeve ngpber 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
angl ed slot formed in the inner




surface thereof on opposite sides of the canm ng slot,
such that a locking pin can be operably positioned
wohowwgskot h t he cammi ng and angl ed sl ots, w POT/US2005/001692
opposite ends of the |locking pin slidably captured in
the angled slot. A bushing nmenber can be provided in
eeVv t.. bushin nber.,proj, ect s
angled 16, G0 SuFEMRRY e st UM R TRRRR SR AP bR eBend, e
upper .and | ower regions of the angled slot are defined
extentig Which the élmcn@eﬁlsn%éﬂ thepampEigslotAsqirgisciaruty adly, g legeth of the
slot is adjacent the generally planar surface of the
angledcaotm tn gnd thetpositivarcd dise husbinge Rey 8 Iriaghomglal dokj HcaatadhHectors
plurality of notches. The canm ng slot further has top

which @kt BOLETASH (& &esiéﬂiﬁ%ﬁie@nécﬂ&n&lﬁﬁo peinlifgR 16 838 to move in
the | ocking pin across the bushing nenber into the

[ . tde ful ly. | owere .
the angf@¥Slo 58 Ml RuoickF P Botth By e e QR REY aaiacem
pi.n across the bushing nmenber into the upper region of
nothﬂgwéwgled slot at the fully raised position. The
| ocking pin being maintained in either the upper or
| oner Aagidditonilyfeathie df tlstdleeye mentbers an62,lacairiieg v e invention, is
caused to nove across the bushing nenber by the bottom

the pré¥isibOSf Sodfifragfon Mbabert BE, 9309K M GyHREHark provideatbetvtesl thebutside
the | ower region of the angled slot, gravity urges the

surfacxj—f‘ ﬁg Bf 1%% sf%ieve &%}Q{‘BE{S{ 6bh@2 %Mﬁﬁ?iﬂn‘ﬂy su?fa?@?ﬁgy g@ﬁ}w 9& %ﬂ?(vn best in

King pin s utged info one o

ot ches. when such. one of t o] s becones_ aligned
FIGS. i Ay T raisraRerarert e S0 cap B 1008ed i gl srooves 94,
occur responsive to upward vertical novenent of the
96, 98at(rwevided pi therqutseda surkiched of the slaevisanehlversel,168s gbaaimdar grooves
to the notch occupied by the | ocking pin. The | ocking
94, 96)98) 108 cidkelp b Boll tigaomiredivvenenitzt €86, 88, G OV R Bstition and inhibit
: responsive to further upward vertical novenent of the

migrat?Jrf(;Ef(ﬁﬁé co e%\s/??rf ﬁgmf)&]s |83, 8’85,‘.95,33%, E‘&ﬁita%] g&gd b@ﬁndﬂ@é Ji@ﬁtions from

ocki ng pi be urged away, ottom surtace

of ..t he.cami |l ot, fromt.he notche ide of the . .
the opafig T EE Aoter st S tRe g b SGPodHERL plact apipet vertcall
by the bottom surface of the camm ng slot. The | ocking
spacedtompipssionyaempein 8ai ¥ 80, By arempeovidpsianthe pwipide puridep 64 pecach sleeve
second region of the angled slot until the arnrest is
membaiME 421 Tht hemprekdign mewde@6p&S 90 IPncanwleidesigidd tb creaewl dlose fit
in the top surface of the camm ng slot noving the

betwebP®K sREvPINBmMBES 60867 ARBihE BeusHESIN RLEEBRE ol Rhest B eliminating
lower region of the angled slot. At this point, the

l.ocki M d sition to repeat the | ect ab .
play by R4 B Rt SR PR Bt RO BBl i R £ B8 can resute n
mvenent  of the arnrest, The adj ustabl e arnrest )
undesigableaPRIng Rt Pest PO stthEnihe hevsne s pirticwariyvaen the armrest portion
provi ded with one or nore conpression nenbers di sposed
18 1s abdtevien verhealbutéandsdipdsaic®. of t he sl eeve nenmber and the
i nside surface of the housing portion. The sl eeve

nmenber Reffridd SGv REFKG. Bakd erfibo@nR\0E alBitheddusientitt®hanism 110 is
bushi ng nmenber can be a pair of bushing nenbers, each

illustr%%cg ﬁ\?{ﬁ%{ (%rpo\%sfcgllfcornﬁﬁﬁg Giid sl\éﬁle LGN Ce{s[%g%ﬁg adrj %-siﬁglel%t rr]neechanism

ers’can ‘partially proje

s S i SRS et RS ERASalErReGorde o hO8Brsa
contact only the ends of the |locking pin which are
slidably captured in the angled slot. The adjustable
arnrest assenbly of can further conprise an arm pad
which is securable to the arnrest portion and has a
resiliently flexible insert nenber. The resiliency
flexible insert nmenber can be a thin plate-1ike nenber
having a width and | ength substantially the sane as
the arm pad. The thin plate-like nenber can be nade
fromspring steel, or an appropriate plastic or other

.



O her details, objects, and advantages of the

invention will becone apparent fromthe foll ow ng
wdeb@ioremds descri pti on and the acconpanyi ng dr aRCTgS2005/001692

figures of certain enbodi nents thereof. BRIEF

DESCRI PTI ON OF THE DRAW NG FI GURES A nore conpl ete

cserin B Eb R R B PP shG ALD B Bho Bl f Bt piton 130 sidably

conjunction with the acconpanyi ng draw ngs, in which:

disposqd ig,a hpupigg pogiond 40y bessnmmeslop A4y ?@meéﬁn A pestperiondp, and sleeve
of an adjustable arnrest assenbly according to the

membdrf V60)t162 Materfntddiat@ thePost portipt F30amnd hexsh® i Tiersteecine®ers 160,
vi ew of an adjustable arnrest assenbly such as shown

162 cahBe %ér%al&r 1Eé1ﬁcaf3to tﬁ 8edvilentRRIAE R SRR iRAGS P gf;iéxl%ﬁldmg features

vi e portion the adj ustabl e arnrest asse

on the Fé{uffstRgRat %dg%ceg%&z e o s P e %C%nﬁmg}?d slot 156

FIG 1. FIG 5 is a S|de cross section view of an

on oppesiisoii ey thegramuning islgh i 4% o) lepkingmin ket isaimnidarlyditeput thepugh both
to the invention. FIG 6 is a bottomview of an

the caremingdi45ent] aaglcdsloar Ifopaith bpposita cadl thataldaptusadrin dstangled slot 156.
assenbly. FIG 7 is a section view of the arm pad

leewfsélgﬁsﬂ‘mgs QRO ahdl 181 MoViRibH) Ge lﬁovﬁ!a@profechﬁ & lec'ﬁﬁélgdlﬁﬂl into the
vi ew of the arm pad taken al'ong |ine VI %/I

angled slo %Sﬁ? Sg «?e)ﬁlesﬁ%ﬁ%ré% El)é’dv%%&g‘%qs&pﬁheagnnle%aijottl?g e“?hc?a clza%rgmg slot 145

i rrb di nent of a s,;J menber for the arm pad shovvn in

mcludqsnksperﬁl.%mnéb\mr SE mtf@rﬂlwwlﬁfloq% ~p AP S Betisrb e o regions
shown in FIG 10. DETAI LED DESCRI PTI ON OF CERTAI N

definedEVBOBIDVEINGS: Ri¢Y, é81.i Additiomallypastich thealeevgmeiners 66, 62, compression
there is illustrated in FIGS. 1 and 2, according to

mmembérd ehd® KRN cah AKB HeipBdiidli e BRRAGn TR s@facs of Bktsicedd m¥mbers 160,
adj ust abl e arnrest "assenbly 10, including an

162 anﬂlﬁt)e 1%1[@ BF 4@ fhoﬁmpg I1A@(51tf0 \Nﬁ %ﬁ]‘t%ﬁ&’% g&@ﬂbm E C‘[l%ﬂ {Nﬁh FIGS. 1-

CI‘OSS sec i'onal=vi éw e maln el enen

he h ust men rrech nism nore details of
4. ESSW‘H 8 %}F‘g I%Eb'%ﬁ “ﬁelﬁtﬁ%e E%B*FYB& PV FEVEOTEYISE RIS S3nffnsgqbers and
assenbly 10 in FIGS. 2 and 3. Cenerally, the
functicadj tet sableenamer esdestithed dnrperinsetsonawith thetadjugiebleiagatestassembly 10.
adj ust abl e, wi sh-bone shaped upper nenber 15 havi ng an

ar nr esthpahé heightlfljusaficht sl 110,i2% &dll bé apparent®dRIof ordinary
21 which can be secured to a chair (not shown). To

skill in(ecﬁé tgﬁt td'% hed ﬂEllgmore QoS B Rinfiteddo B c;nl}an & ) cha1r

can elnserte ~through a pair” of bus I ngs

Especi%@f{ ié]sv1§% of gxf: ‘?%ﬁ B t%%;%ura W C Os%rgg %ge%g %p i?(g 1(?11 iso be used for
portion 28 and a | ower, downwardly extendi ng post
a Vertl‘fz?élb'taﬁhwast@ batkigsty rAﬁhQth Pptraterhin Z%Gﬁslé}taﬁ SeHapp eoung, or oval cross
t he upper nenber 15 via a pair of fasteners 32, 33 and
sectiorg; tertesght adijusgeamdmisthangnh bl femuBbhe B6dd havirge figppe more narrow, shape
menber. The | ower nenber 21 has a generally vertically

as maﬁésﬁ@%ﬁ%g%if@ﬂco?ﬁﬁr&té@ MidhedAckrBst SERBRA. | Moreover, it is also
i Z y

conceivable that the height adjustment mechanism 110 may possibly have application for vertical

adjustment of the seat of a chair.
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oriented portion 43 adapted to be secured to the

chair. The post portion 30 of the upper nenber 15 is
wehkidankagsr ecei ved in the hol |l ow housi ng porti 8aTAB2@5/001692

the second nenber 21. The post portion 30 is provided

with a camm ng sl ot 45 near the | ower end thereof

\é\'glc 82 ﬁ%oﬁ%llgg@/ 1¥ hﬁ:}ﬁ,@e %déllxﬁ%qiﬂg ngﬁc h S illg g%p hav(e) essterrl]tlally the same
proportionally narrOMIsIot el ongated in a vertica

compogetts ag the height aitmentapeshanismdoy haadiugable srresiasssably 10 described
30. The camm ng slot 45 has a series of notches 48

in com@dctoy with&'1GE db-4and tlze etyeorebh Y3 Gomiid be part dfeneppél mdmibxg (not
t he opposite side thereof. The notches 48, defined by

shown?wﬁf‘ch'c@ﬁld@e tRERKRr Bt BNECHAR HaBliSstet ’theathﬁiel%ﬁ@% a BRI 4t Likewise,
a sligl t domnmard orientation, which can facilitate

nalnt st in _each

the ho%s&]{%% g&b ‘f(%? aer ft aSlowe{ ﬁne]glge %F 31 gwﬁ{gzbémﬁlu le )t/he lower
herejnafter. However, the orientation could

part of g chay haglress py thebassfr datsr general |y hori zontal , i.e.,
no downward or upward orientation. The slight downwar d
or i ent Refeomgomw 1wdld&Si 7 thebagphttll, yn eabodimenioofrmven phd200 according
arnrest portion 18 between the various notches 48, and

to the ﬁ@&t@nﬁ?sﬂm\l&ﬂldvlné £esilibhtkefiakid1b s 203 NENPAE! B-I200 can be similar
| arge application of dowward force on the arnrest

to the %8‘1; lgea{dgﬂ%gerrezgj é’ﬂogmt ﬁ‘cflftx é[?l]t mg}‘t@? t)g tholdﬁd mto the P2 .pad 200, and

full der st ood h bel wh
can beyiegds o PLSEHBHR PR T e aDROBE AR A ﬁtﬁs\gr'efrﬁateﬂal having
_detail. It can be seen in FIGS. 1 through 3 that there
resilieitéy flexgblogmapertiesy ilterihyero?(3ecandy ashor pla@-likisingdmber, and can be
cooperates with the camm ng slot 45. A lock pin 58 is

attachedll t6 @hd drivlisedratioed fromtndhedrpotiitpb tictsh Rt Monting Pertiangl sl 207,
slot 56 and the camming slot 45. As can be seen best

prov1dlec§' off %d&fl&@giatﬁe e % Y% lah@&;gpém%e%t%ﬁﬁs (nkg)t showr% To facilitate

respectlve I ned
ers 60,

eeve h are
fasten G 5 BT Z@EQWM 285 8% Mo ing SEoisotB 2 cgp b provided on
~ the upper nmenber 15 of the arnrest_assenbl 10. These
the insgit 289.csunle A% &prexamplesthed e necapting pertions2fe 2 ¥h ehayaukship FIGS. 10
40 of the | ower nmenber 21 of the arnmrest assenbly 10
and 11artheshiduntig @oitioas 009,21 denand with eopepbnding moomidGurfdtes 206, 207 on
outer surface 64 of the sleeve nenbers 60, 62 abuts an
the arrh EQ@QO@ Ufﬁe%?erpioﬁ 8 HaQUSdNE, & siBpda, aa‘i‘so IsASW A Best H HTRE6 and 11,

the sl'eeve nenmbers 60,” 62 is held adjacent t he

and cef e B0l Hape 1 r i SHEMATHIE! 10 EhE e IEinislRl {Bip. vet flexible

ortion 30 and have features 68 therein which define
properfyie theaanepd %F@ﬁn@%@fs@)wddﬁﬂlé@%er ates with the
canming slot 45 and in which the lock pin 58 is
capt ur Adtholglecesstageambodtents 2f tennbentmadavebecaxdesdribed in detail, it
within the housing 40 via upstops 71, 72 at |ower end

will b@ipRésifted b BV Re CRillc8 2n thehiHARaGARBEE Ao8iWafibhsab those detalls could be
d)acently | ocat ed shoul der 70 near the bottom of the

T 7
deve BTN 0 TOGAPBLNT, L SR, AUADE A5l
embo% m’é%ﬁsckpg H%I‘E:H;%‘g Ingt(e)lg%a\%gaﬁog gl\],\lgs?rgﬁ{fen wya[}%ﬂottlﬂléltmg to the scope of
enabl ed range of vertical travel. A bottomcap 74 at
the I ower end of the housing 40 further secures the
sl eeves within the housing 4p; The bottom cap 74 can
be secured to the housing via an appropriate fastener
75. The sl eeves 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 | ock pin 58
extends through the camm ng slot 45 with opposite ends
t her eof



captured in the angled slot 56 defined by the sleeve
menbers 60, 62. The second slot 56 is angled to take
wadvEwwage of gravity. Essentially, gravity caBeEaSine/ 001692
| ock pin 58 to seek the | ower-nost end of the angl ed
slot 56, unless it is otherwise held at a different
. positign therein. Unli t hei.ght. adj ust nent. .

the infigioh ofHeA HERTL P matied B nERHR o BT reigs gy and ol
'158patent, the present angled slot design takes

embodigeatithgfeobf gravity to control the position of the
| ock pin 58 in the second slot 56. hi the '158 patent,
the notches in the camm ng plate are upwardly oriented
to help ensure that the pin won't, either fronjarring
or by a large application of force, becone disl odged
fromthe notch hi the design in the '158 patent the
pinis carried by the vertical novable portion and the
camming slot is stationary, whereas it is just the
opposite in the present invention. Also, in the '158
patent the second slot is generally horizontal, and
enpl oys a leaf spring (instead of using gravity) to
control the position of the pin in the slot and al so
to urge the pin into the notches. According to the
present invention, the second slot 56 is angled to
t ake advantage of gravity to cause the lock pin 58 to
be naturally disposed to take the desired position
within the geonetry of a notch 48. Thus, a spring or
other resiliently deformble nenber is not needed. The
slight downward orientation of the notches 48 can be
provided to make it less likely that the |lock pin 58
wi || becone dislodged from whichever notch 48 it is
engaged in by unintentional novenent or an unusually
| arge application of force applied to the top of the
arnrest portion 18. The | ower-nost surface 78 of the
canm ng slot 45 can preferably have a slightly
downward sl oping orientation to facilitate novenent of
the lock pin 58 to the upper end of the angled slot 56
in order to fully disengage the |lock pin froma notch
48, and nove the lock pin 58 to a position adjacent
the generally planar side 50 of the canm ng sl ot 45.
As long as the lock pin 58 is nmintai ned adjacent the
pl anar side 50 of the camm ng slot 45, the post
portion 30, and the arnrest portion 18, can be
adj usted downwards to the fullest extent, thus
resetting the hei ght adjustnent mechani sm and
permtting the adjustnent operation to begin again. In
order to facilitate the reset operation, allow ng the
arnrest portion 18 to be noved to the fully | owered
position, it can be necessary to naintain the | ock pin
58 in the uppernost position in the angled slot 56. To
acconplish this, a bushing, and in this enbodi nent a
pair of generally cylindrical bushings 80, 81, are
provi ded, one in each of the sleeve nenbers 60, 62. In
each of the sleeve nmenbers 60, 62 the bushing 80, 81
is held in a position in which a portion of the
bushing 80, 81 projects partially into the angl ed sl ot
56 in a manner which segnents the angled slot 56 into
two separate, upper and | ower, regions on either side
of bushings 80, 81. The bushings 80, 81 can be
di sposed in bushing cavities 83, 84 which are provided
t hrough t he outside surface of the sleeve nenbers
60, 62 and which partially open into the angl ed sl ot
56 defined on the inside surface 66 of the sleeve
nmenbers 60, 62. The inner surface of the housing 40
retains the bushings 80, 81 in the sleeve nenbers 60,
62. As described above, only a portion of the bushings
80, 81 project into the angled slot 56, as permtted,

" o, I ] o T | o " ' s -



of the sleeve nmenbers 60, 62 which cooperate with the
angled slot 56 on the inside surface 66 thereof. The
wexvw@rr448® whi ch t he bushi ngs 80, 81project i nPOTHISE005/001692
angl ed slot 56 can be a function of the width of the
angl ed slot 56, the dianmeter of the Iock pin 58,
varlou tolerances and al so can depend upon the
1S r om whi ch t he bushi ngs 80, 81 are nade. More
particul arly, the bushings 80, 81 are intended to
. pAnmdfusiahle imuRst ghseIBRY e@PISIHGI ci bl y di spl aced past
the bushings 80, 81 to an upper-nbst position at or
near t hdixedmeniber heviagglchalr sttaehnizhit portibs atdAhOGIGBRtEE6h;
by the angled |ower surface 78 of the camm ng slot 45

ip T eSQ%ﬁﬁ:aH? %ﬁﬁ UH R Sndni¥er BOShe B Bih QG np;letl&P%]rldya a%os g%rtion said

upwar ds. Once | he upper-nnst p03|t|o int

ot .56 tain
post PR RS pe) P St DD Sidibly didahf i oL R
| ock pin 58 is again forcibly urged past the bushings
adjustgige HEPInlteé selpetivebaevatdgbeieer 2 tﬁﬁg' raisgd pesitioot faldy lotered position,
whi ch position the lock pin 58 is again free to engage
and at\east onsinteatrelimse gditiemsponsi ve to vertical novenent of
t he post portion 30.The |ock pin 58 can be forced back

agross atstb%v@ﬁl%ﬂibeg&sﬁ&ed &lsaid RAHY ) Gaili RR P MERDEL havmg an inner
portion 18 for vertical adjustnment once agaln whe

surfact Q(g] ?@nsttsaﬁi%)\k/?%é{ldg{ﬁ%\%@r rS'rt:)Pg)( %Xm{ anoouteli %%Q'gep%c{?ce%%x} inside
urfa 85 of the camm ng slot 45 forcibly drives the

mHﬁCPSEﬁﬂggﬁu%BgB%%Wna@Fbss the bushings 80, 81 into the

| ower region of the angled slot 56. In this position,

t e | oelejghhadiBstinent machaniso @gaprisingea cantinag sldirfomgld in said lower

each of notches 48 in the camm ng slot 45 as the

end ofalll Sisst F@ﬁfohl AankBed Soeinkied Bdaldonas Buyiatd 6 QURINk1ddvE member on

What

range o nDtlon Li ke the | ower-nost surface 78, the
5
opposHQ glg\%\%% r y s slgt % ?%@%}Wﬁg g@&?g?e‘hﬁh&% h %Q\ﬁ of said

myverne t he, ock dly.in the angled .
camn{EOGBEI BN BHD PRSI HOSe! Sl aEE PN Mo Bifapired in sid angled
per-nDst surface 85 of the canm ng slot 45 could
slot aryghbm?lvabmﬁrrﬁ@r pronentiak [at/lehss partiaby aito said amgletiislot, said bushing
acconplish the same function, but it can require nore

membbodeih@upser axeé idved roglodd o spidsdngRarstdtOshid En@hi@lsldt Baving a
urge the lock pin 58 across the bushings 80, 81. Thus,

pluralitP&f ﬁ&gﬂl&%n%esﬁ%@aﬁld%n’sﬁw blahf {RBke SHLA E@?o@hn%fsﬂéq §aid upper

camm ng slot 45 function via gravity to

the.l ock pin 58 acr 0ss t he fs 80,
feglmﬁ SRt 1 Gt a Pt P oS e AT wel g e tacen
plication of force to the arnrest ortlon 18. The
said Pblﬂ@m’ résowhes, sad cammppreslet kaying top aﬁﬁgettqm serfacesispiddpp yurface
conpressi ble material. This can permt the tol erances
forcinp edid@eckindpinl aoodss paid boghianitheinber mbgbadd lstedreghdn dfsalibangled slot at
cl oser since the lock pin 58 can slightly conpress the

said AIHSIBRWRESR RRiticRlsAS bbtttorh SurffRe 36 idNBI FREKRAS %npéér(;slg 8aid bushing
angl ed upper 85 and omer 78 nost” surfaces

membgla% g%qd %Pﬁ 3y rg' 51ﬁn 'g‘f gal ‘('1% r({TgSts %; g?%rilgg}g Paé%'e lPé)F]ItIlBH’t salc} lﬁgkmg pin

S|des of the notches 48 jn the canm ng sIot 45

being graapipined it ope ofsald yps aul lgpgaregiops by spiddualipe symbepyntil said
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
angl ed slot 56 are located in the angled slot 56 in a
position to permt the lock pin 58 to nove upward
within theangled slot 56 only sufficiently for the
| ock pin 58 to clear a notch peak 52. In this regard,
the extent to which the notch peaks 52 in the canm ng
slot 45 prOJect outmardly, t he Iength of t he angled

L ) Y a1 o ~ ~



whi ch nust be consi dered when designing the nmechani sm
to permt the lock pin 58 to nove in the angl ed sl ot
woeaojsussssuf ficiently to clear the notch peaksP&R/USZ®S/001692
drop into the next adjacent notch valley 54. An
addi tional feature of the sleeve nenbers 60, 62,
.aceording to the invention,.is th r OVi si of
locking Biblsicalitd 18 mo apidsg gic BlishiggmenDel iy ST btibrilpng fopayetaces
bet ween the outsjde surface 64 of the sleeve nmenbers _
when gd loghingin isia saidiewesipgionced said angled slot graviy soges gaid locking pin
shown best in FIGS. 3 and 4. These conpressi on nenbers
towar®Baid 8Birale® of Adtchem) siwh thatcatdeldcking aimns ugged duto @vne of S4dd plurality of
96, 98, 100 provided on the outside surface 64 of the
notches hERYE&UER BB&InFes@B an&Pwit] BHdaOWHH 8108 WIRMES st 1088ne §8is movable
100 can help to hold the conpression nenbers 86, é%,
ot ate EBket Bt mty Bl 3 el pob o auch tha seid
. i.hduced by vibrations fromthe operation of the height
vertically] 3déystaine membsaisibsld atjadheighd camespandiato ssiboRe nfckpuntl further
of vertically spaced conpression nenbers 86, 88, 90,
upwar@ Zerteabmprvemented said pobtepootiors indeesssaid lacking pinofromaaid one notch.
sl eeve nenber 60, 62. The conpression nenbers 86, 88,
90, 92 can be designed to create a close fit between
the sl eeve nenbers 60, 62 and the housi ng 40 by

a ' i i ' I en. t .
2. CREPRgy A EANEE B Y sl AN Bpl s e AFrpression
| opse fiit can result in undesirable wobbling of the
memb%@ﬁp%ﬂsd&mvfﬁeﬂ S?ﬁ@ur%agﬁf%@ Agaidislaers BgPRer §adgaishingide surface of
__arnrest portion 18 is at the fully vertically extended
said hgwsgng pationRef erring now to FIG 5, an enbodi nent of a
hei ght adj ust nent nechani sm 110 is illustrated, which
can basically conprise the sane el enments as hei ght
adj ust ment nechani sm descri bed previously in
C ' «
S T e A b R ey
nechanisgl 10 sho%n can conprise a post portion 130
COMPILRCF g P F1oSpOEEROF- a housi ng portion 140, a cammi ng
slot 145 formed in the post portion 130, and sl eeve
menbers 160, 162 internediate the post portion 130 and
housi ng 140. The sl eeve nenbers 160, 1 62 can be
4.  gtheadbsgbledemtdstassemblytdislagincdefnghermobmnisingGt 168t @iseampression
in FIGS. 1-4, including features o n the inner
membgtidibpesed betiedea GhidaiicrCaificel dTRadiadiealip it eitsailiddedtB nfdber and said
forma second, angled slot 156 o n opposite sides of

i éggg? A locking pin 158 is simlarly
]nmdegpggose a?ﬂ?%%g%r%otrLthe camm ng 145 and angled slots

156, with opposite ends thereof captured in the angl ed

sl ot 156. Li kew se bushings 180 and 181 (not visible)

are provided projecting at |east partially into the
5. ahbe adjustpble 3115635{ wsersblyed clgypdr whereinl ower regi ons in

the angled slot 156. The canm ng slot 145 incl udes

upper 48 bastdng ewenbed RBthericdapeses b nir wbBiughihg Members;

| ocki ng pin 158 between the two regions defined by the

byshi ngsiq kRQve AlhbeRPht: QRdi¥s a BEshS &VﬁtPg‘lt %:agc;?)\éﬁgrl]ly opening

menbers 60, 62, conpression nenbers (not v

. a provi ded between an outer surface .0 he . :
o s 3138 85 X b6 Dug 8 BRoY ks w@ B lk O g peir of
140, for the same purposes described in connection
wth FIG. 1- 4 . Essentially, the height adjustnent
mechani sm shown can conprise ¢ he same nmenbers and
function in the same manner as described in connection
with the adjustable arnrest assenbly 10. Thus the
hei ght adj ust nent nechani sm 110, as wil|l be apparent
to one of ordinary skill in the art, as described
heretofore, is not to be limted to use only in an
arnrest of a chair.

from said’
0



Especially in view of the '158 patent, the height

adj ust mrent nechani sm 110 coul d al so be used for a
woentsiogadsty adj ust abl e backrest. Al though il | usCralsem®s/001692

in FIGS. 1-4 as having a round, or oval cross section,

t he hei ght adjustnent nechani sm 110 coul d be nade

. having a.flatter,..nmore parrow . shape S be, nore
bushing, BéfiBrthy o8t pRtgbBPEeRIn oAl TRECGIRE dditespidibpet and lower
. chair. Mreover, it is also conceivable that the
regionspaddyht adj ust ment mechani sm 110 nay possi bl y have
application for vertical adjustnent of the seat of a
chai r vAeeein daidglair of bhshiheimghibeadire sigagedbla@ah anthssaidldddosite
can have essentially the sane conponents as the height
ends ofadidUSEINBR LITRAERARSELREd I GiPidsE AR e ar T est
assenbl y 10 described in connection wth FIGS. 1-4,
but the post portion 130 could 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.
6. [lihgadiustable aymrerd assemllpefralaion whereingiaidisleryepagmbeyursher
| oner menber (not shown) which could be the | ower part
comprigss agpatthafi sleclya clkandsts ard dable obssé paif ofbwshmigrmerRedre israss@iated with
now to FIGS. 7 through 11, an enbodi nent of an arm pad
a respe@BE HEGTsHIdMAirdT sfcBPe meMBBEl ON 1S 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
n bhe e from for exanple, spring steel, or an
7. 3@5 Pg\bﬁﬂﬁgg% et pysemgly fiokam hﬁkr@ﬂ SN & arm pad securable to
) resiliently flexible properties. The insert 203 can be
said armgrestpartiph.ceeisl drinkpadrianingr g resitidntiiafic:bele anseetahanbdro t he
arm pad 200 at front and rear portions thereof via
nounting portions 206, 207, provided on an underside
of the arm pad 200, and appropriate fasteners (not
\ e : . . ‘h
S TPl Bl ARER L HnbaR LOGH g 0ty
rovided on.the insert. 203, such as, for exanple, the
membef 2 tﬁﬁhﬁ]ﬂ A BPEPEIEVRES Wi and, B SBgtntally hzamers the am
and 11. The nounting portions 209, 211 mate with
pad. 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, and can preferably
have the profile shown in FIG 10. The insert 203
B L ARSI i Bt AR R is made
ﬁonlsgfrtgkg enbodi ments of the invention have been
PEESErbed i n detail, it will be appreciated by those
skilled in the art that various nodifications to those
details could be developed in |light of the overal
teaching of the disclosure. Accordingly, the
10.  Adrdigltadarstreerd okichremisa cdinpelsinged herei n are i nt ended
to be illustrative only and not limting to the scope
ef t he aifivianthpe Mineh etk oo PURIAedHdd gorftféh!
breadth of the follow ng c?alns and any and al
nbodi f o) [ ai.med is: 1, .
B v Capr e a8 albdhis de Bl iPne e ovfer 4 ang gJower end, said
nber _having a chair attachnment portion and a housing
lower eg@ Fhdagly Sposdd o s Bayse Reifianssaisl levRerRsEhavng crgnatmg slot
arnrest portion and a post portion, said post portion
having a | ower end thereof slidably disposed in said
housi ng portion, said vertigally adjustable nenber
sel ectively novabl e between a fully raised position, a
fully Iowered position, and at | east one internedi ate
position; c. a sleeve nenber disposed in said housing,
sai d sl eeve nenber having an inner



surface adj acent said | ower end of said post portion
and an outer surface adjacent an inside surface of
weabwd/nessi ng portion; and d. a hei ght adj ust near/us2005/001692
mechani sm conprising a camrng slot fornmed in said
| oner end of said post portion, an angled slot forned
i,n sald inner surface of said.sleeve. nmenber a
formeg} It sei Pty G oyt A MR BLITROTES PRERT e fhefeof and 2
oggrably positioned through each of said cannin% and
generglygtlanpr spdecs off 3HORPERBS istde, widivergeallyAdipstabldanagbpt gelectively
slidably captured in said angled slot, and a bushi ng
movabie vbeveepndjiby tdised pasitloaas fullydowert lpysitioi,and at astroak @ttermediate
sl ot, said bushing nmenber defining upper and | ower
positié89i ons of said angled slot, said canming slot having
a plurality of notches on one side and a generally

pl.anar surface on an 0opRoOsi ng.side, said upper.region .

oF a8 ik s HondRR B AT bl R e RS uREElE an inner

surface and said | ower_ region adjacent said plurality
surfacg pdjggent aid cagupigs slohantha Qutet s adjaceapamingds stfeas of said

surfaces, said top surface forcing said | ocking pin
housirgrparten, saiddksldavs mangpeambatiap an nhgled sliot formae in sadd)inmer fface on

said angled slot at said fully | owered position, said

opposReLidesd sikid safmiy g6ty sai d | ocking pin across said
bushi ng menber into said upper region of said angled

s|ot a . Ul | ' . bl ] id lockin i
o g iR il gbbieb ) RHREE b Bl b el angled stots
.. regi.ons by sai ushi ng menber until saidl ocking pin
with OppStii g Of %alﬁgqf ngdtip sudably eprhishithyihanaidslely sai d
bottom and top surfaces, when said |locking pinis in
sai d | eweshinggicorbeo progedtivlg ahlphe pagiadly infp asidtapglerd g, said bushing
said locking pin toward said plurality of notches,
memb8ti€dTidiR@tipiseriagld | edsirdEl o oF daf ARGt @Rr RlgiciPdfhaid angled
plurality of notches when such becones aligned with

slot acﬁ@cjeﬁt LP éne?ﬁ%’ﬁ@?%aﬁ%ﬁﬂc%i JFsafl d F%ﬁg%\é\%rg %rfav%ﬂ ?)gé@? Yéag%neadj acent

rom sai d one responsi ve
. vement of said post portion such that said
said PG@@FV&E}WL%S&J' ustabl e menber is held at a hei ght
corresponding to said one notch until further upward
vérti csdid samanesslobfurthar bavivestoppod bodem sorfesss saiditop surface
| ocking pin fromsaid one notch. 2. The adjustable
forcing kaid @ésdkims pidrdeloss edid Gustiing hehibet @6 sBOTGWer s¢dich &f said angled slot at
| east one conpressi on nenber di sposed between said

said AL l@&el%drﬂo@ﬁﬁm?éari]& Bbthri kBN ORS s.rai(%'(}gkigg}p% é&ﬁsggid bushing

surface of said housing portion. ust a

arnr est. .assenbl.y of cl ai erein.said sl eeyve ne r. . .
membpf 75 54 BRRGHratn SLodid Mol ol Besbid il poS Ot ocking pin
. adjustable arnrest assenbly of claim3 further o
being pgiringq Hyong of seiskuppshandcleiwst tagiqns by rridihaphing spsshey until said
bet ween said outer surface of each of said pair of
locking g isslaesodeto meoveercran daid dushing giettbes by §aad botodm aad tbp surfaces;
housi ng portion. 5. The adjustable arnrest assenbly of

chai m kheh @&iﬁilé’éki&% pifaé fhalisit g ARMBREr f¥ldnTsaid angled slot
conprises a pair of bushing nenbers; b. said sleeve

. . : . ' hi ' | € . ..
o PR YA ROTPE SR AT OR SRty B R i

opposite sides of said canm ng slot such that each of
sai d pair of bushing nenbers at |east partially
projects into said angled slot to define said upper
and | ower regions; and c. wherein said pair of bushing
nmenbers are engageabl e only yjth said opposite ends of
said |l ocking pin which are captured in said angled

sl ot .



6. The adjustable arnrest assenbly of claimb5 wherein
sai d sl eeve nenber further conprises a pair of sleeve
woeniz@rsisand each of said pair of bushing menmbecs/uss005/001692

associated with a respective one of said pair of
sl eeve nmenbers. 7. The adjustable arnrest assenbly of

urged ﬁlltgéﬁ@aé‘f nsia%'c{ ]E)lrﬁ:rearht¥ 891?0‘[&?65 i elal1 rSlrlr(f %eg%ad 36 uigawathesalé) lower region ;
resiliently erxrbIe i nsert nenber 8. The adjustable

and  5rnr est assenbly of claim7 wherein said resiliently
flexible insert nmenber is a thin plate-Ilike nenber
hiavi ngwhensindtaid Exeklingengis meieblsle drom sdid yné hetcls sespo@ive to upward
the armpad. 9. The adjustable arnrest assenbly of

verticad hdthvehBnt\bRyafi post Bbifioh Bhdh tRhiehlt k&l ?"%ﬂ}?ﬁfablesmgiﬁgé‘r isheld at a

fromspring steel. 10. A height adjus ment mechani sm
f|r £ hous orti
height %8%9%)0?151”1% to ?ald Ingt%h ugﬁfr%d%étleogg Vaé? ‘ g}gvg ment o? said post
. adj ust abl nenber havi ng an upper end and a |l ower end,
port101§grioaeq ﬁf\%fmgﬁ’@ rap fganiad enedidded i n sai d housi ng
portion, said |ower end having a camm ng sl otforned
therein, said camming slot having a plurality of
not ches on one side thereof and a generally planar

11.  STHd i ghtQdj 1Bt &R ROShAgsiE iof laid éll)(ful‘ﬂ%rtcbﬁ‘r?hlsﬁ‘lg at least one
adj ust abl e nmenber sel ectively novabl e between a fully

comprf:s@io%elﬂelﬂgéﬂ dlép?ﬁed ettx}é&lr é’alél 8¥@f ﬁﬂfa%g’ ﬁf gaﬁc? Qleex?quelﬁ_%er and said inside
one internedrate l'on; C. a sleeve
; ggd L. N sald hou5|ng sai d sl eeve nenber having an
muac?ﬂﬁg? MR H -acent said camming sl ot and an outer
surface adj acent an inside surface of said housing
portion, said sleeve nenber having an angl ed sl ot
formed in said inner surface on opposite sides of said
12. cHmhdightdpistmeht nfech@tikh g cRim 10 Refcadih Yaip kel d RR8Wer further
t hrough each of said camm ng and angl ed slots with
conqw&@?@ﬁ&&%f@@gﬁnﬁgnﬁékd | ocking pin slidably captured in
sald angled slot; e. a bushing nenber projecting at
| east partially into said angl ed slot, said bushing
menber defining upper and | ower regions of said angl ed
ot |on of | ed sl at. adj acent
13. %@%@H@%&}SF 5@% iy Of san dp gk CoRRTFAg ob[c6tt oHRd
sai d | ower region adjacent said plurality of notches;
compressiopanembenrdismged beiweensaid evtehswfasg of egshar daitl pairofsaid sleeve
surfaces, said top surface forcing said | ocking pin
membacihdsaidsakide busiverd saig tbeding pédiogai d | ower regi on of
said angled slot at said fully | owered position, said
bott om surface forcing said | ocking pin across said
bushing menber into said upper regi on of said angled

sai d, full ai.sed sai d | ocking pin
14. S@ Sy %‘Qat ISRt n%(erpf%rﬁ%m&f gbdﬂﬁé‘? Dand | ower
regions, bg sai d bushi ng nenber until said | ocking pin
% cauedbedingipember BEBercampriseshpigohiisbie ragmberkd
bottom and top surfaces; g. when said locking pinis
rai nt asaiksleeve mambler fortker coapirioss Dbushaigtaaitghiddass bartially opening
gravity urges said locking pin toward said plurality
into saf¥f a6 Son @lﬂ& Gpﬁcﬁﬁ& sid8d OF saRCdahBinBistbt &l 188 %abRbPsaid pair of
one of said plurality of notches when such becones
aligned with said | ower region ; and
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h. wherein said |ocking pin is noveable from said one
notch responsive to upward vertical novenent of said

weoaseds/opesgi on such that said vertically adjust abrais2005/001692
menber is held at a height corresponding to said one
notch until additional upward vertical novenent of

.sal d post portion ves sai d |l.qcki in fromsaid one
bushigEnEBas ot Rt AT ae Fub seil eopBd sl FddBr SR apregd lower
. further conprising at | east one conpression nmenber
regiongj ¥bsed bet ween sai d outer surface of said sleeve
nmenber and said inside surface of said housing
port i omhedein sald gaibof Blhirdinesbere ate drpasabiesonloivith lsaildMpposite
10 wherein said sl eeve nenber further conprises a pair
ends o 5af¥l 18R FRIMRER areldpruifinigiadfiiadigist ment mechani sm
of claln1% further cgnpr|5|ng at’ 1 east one
conpr essi on nenber di sposed between said outer surface
of each of said pair of said sleeve nenber and said
I nsi de surface of said housing portion. 14. The hei ght
15, adpebeighhed wimpaiineshasismceiglaimle whereiai said sigeve segnber further
bushi ng menber further conprises a pair of bushing
compriteriagrns; ofBlecsamdmbememd caginbfsaid puit bfushiagpiensgtess @ associated with
bushing cavity at |east partially opening into said
a resp&iBle@fhe D 94id PRir S8k MRPAGSbER. Si des of said camm ng
sl ot such that each of said pair of bushing nenbers at
| east partially projects into said angled slot to
define said upper and | ower regions; and c. wherein
said pair of bushing nmenbers are engageable only with
sai d opposite ends of said | ocking pin which are
captured in said angled slot. 15. The hei ght
adj ust rent nmechani sm of claim 14 wherein said sl eeve
menber further conprises 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.
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