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of invention The present invention relates generally to a dining chair

havi ng a wexdossng nechani sm that allows novenents to thecissikoesuts and
all its supporting conmponents, the dining chair can be fitted with other
features |ike ar meediiraindy @haifoaEids tRscMlitimd Mashdmiapply to the
backrest the reclining mnechanismenables the said dining chair to recline
at a range of angles and automatically retract to its original upright

posi timne1d S HYed¥Ldeterm ned angl e when the force is renoved.
Background of invention This invention relates to dining chair, which has a
reclining mechanismthat provides extra confort for user. The nmechani sm
enabl user to recline at certain_ range of le,if user, press_ hi,s / her
back ggg?ngfeﬁﬁgtba&E¥8§?18P tﬂ%iﬁF%?ng“%¥ﬁﬁ$ﬁ¥bl ﬁooraerd%?iﬁﬁ(nﬁqﬁirihe
opt i muawiord okt ael Bf JOROMcthartdn,a tEHPPAU T owd Keodemeests apd fort r est
that could be fitted wwth the dining chair, such supports can also

i ncor pRrAtEP i 13 nBéhaditemIWPRHEBINY | OTRRP R Bt oRBET SdNipJadingsitted to a
cer taldy pr aflet erfiined apole Opch0ra eELEALDSPOS]ikON pheR e 5 sal ddi ning
chair 1s reclined. Conventional sitting dining chair is designed to have an
upri ghfoqiosigtisgn wnemi tthraesnied | apnyy edor itdgied ackrest . thki sedld ntimey

best-known sittin j ni ng, chair design that position _the user to be at the
st ST Pook el dh "Brtr trienar Rsoahatn or Ratifg, SBuppoRrca t he

back ad Qﬁ%e@u%ﬂcﬁsa&)fom§t@ea§§ an-ddcght £ §1 itddNdo PO§Ehb ON upt iggsent i al
for the 1 03/ 059123 PCT/ S&2/00101 stomach nuscle to be at the nost
rel axiffgidomdi t osn doridgy predetermined angle when the force is

removed.

Background of invention

This invention relates to dining chair, which has a reclining
mechanism that provides extra comfort for user. The mechanism
enables user to recline at certain range of angle if user
press his / her back against the backrest of the dining chair.
In order to provide the optimum comfort and ergonomics, extra
supports like armrest and footrest that could be fitted with
the dining chair, such supports can also incorporated with
mechanism to enable it to be automatically adjusted to a
certain predetermined angle or to a certain position when the

said dining chair is reclined.

Conventional sitting dining chair is designed to have an
upright position or with a small angled rigid backrest. This
is the best-known sitting dining chair design that position
the user to be at the best sitting posture or best natural
position for eating. Support at the back and neck muscles of

such at an upright sitting position is essential for the



food intake if the dining chair is used for dining purpose. However, eating
is just one of the activities that can happen at dining table. In fact,
nost of tWw® asioseizsve spend at dining table are invol ve i n ruarsGa g
activities |like drinking, discussion, neeting, playing card games, famly
bondi Bgomsessimns@nd $@ obe Eher ehor ejodthertkiakiayi arorefitiwen ugnicghty rigi d

desi gn of backrest on a dining chair with the original intention to
suppofCCptihaifupti dhE POSEGRe SHALE Ast USPeVitae Y activiti es
ot her than eating. Therefore, it is the intention of this invention to
address the above-nmentioned Ilimtation of a dining chair. It is therefore
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reclining position.” 1t TS an obj ec t he present T nvention to progide a
mecharidlet oaesabl evdheedi i nha@hadat dray r ecddind tard addtkematicdakbiygretracts
toits originally position once the reclining force is renoved. It is a

furt h€r-SEHFEeP N of tHREHrkent PHAVERT| of2t8 prdsASHe t hePMhe¥es88P¢1REchani sm

for othek;aht aghi ngociponentsckbke, amy esimi f90188SLrofideysaidndi ning
chair to adjust itself to the posifion, which is deternmned by the

desi gmegito design i ¢§ bbestestippor tda ngipdsgt cbairThaddé ablde obhegiobjlect s
and adv nt%ges %f thezpresent .invention ﬁjlls e apparent gg t@8%§ gf
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drawi agmrant fapperdad iadiai Ttz WO KEH 0623y PCTH &H26 08101t Senmaaey of
I nvention According to one aspect of the invention, a dining chair
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limitation of a dining chair.

It is therefore an object of the present invention to provide
a reclining mechanism to a dining chair that enables users to

adjust themselves to their desirable reclining position.

It is an object of the present invention to provide a
mechanism to enable the dining chair to recline and
automatically retracts to its originally position once the

reclining force is removed.

It is a further object of the present invention to provide the
necessary mechanism for other attaching components 1like
armrest, footrest of the said dining chair to adjust itself to
the position, which i1s determined by the designer to be at its

best supporting position.

These and other objects and advantages of the present
invention will be apparent to those of ordinary skill in the
art upon inspection of the detailed description, drawings and

appended claims.



plurality of |egs, a back supporting portion or backrest, and other
seating supporting surfaces, such as arnrest, footrest and headrest

(coll ectiwalososehRerred to as "supporting surfaces") . Thedrgm2oowhd be at
any length or angle attached rigidly by conventional neans to the bottom
si de gfmhheybagernvka@sonoul d be extended fromthe backrest for certain
enbodlnents The base could be of any bare material, padded or

uphol stered. The back portion or backrest is substantlally flat and coul d

be of , “xrgﬁ pgerial . 4 %%% d i uphal sterag.; odhe salddligi ngnghal 1
could ai n"or I ncorpora Wi any external cosneti anC|ng
desigmntmudﬁprqyesﬂtiln@pppatamoes d0 adgeqgct whilglr . 1§hewmmmaahkh pbgi nts of

the said dining chair portln ortion and other seating supporting
sur f aBCSTRRAF YnBYes SFen 1 N2 B nPRYDERAITS SUFecimalr e VATt abhend

t oget hep by saéati?iqmmélupﬁ@f‘9§n&h's%|}f%@@sd be,owt gsand-n kol s assepbktes,

fasteners, screws, snaps, clanps, clips or other such eqU|vaIents t hat
coul dahe ugezhdresecur(@adiectsmeflate refanoefer .tanl ysr ot Asippaktibyenent s

wth respect t, he venents f_the backr st re al | owe

enbod?ﬁﬁﬁ?ceﬁh b gf?gﬁ%gs :Hg Bf &fngre §1r%% of°" nlt ﬂe ?gtgﬁﬁgﬁother
enbodi-MgRE 1 yORe RieGefi SATe medesi ab thBY bbe teut silmeo dfl\lOtlﬁ@ baset he
backrest and hind | egs accomobdate the reclining mechanism The reclining
nechahfgf &oWIF belat t s€heaYgE orfe”Thd F%ethéaﬁgéﬁﬁéstigﬁﬂ afistheétlend to
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sone undercuts or internal t he base or the bot h. Means
of renphniagemedhanfma1¢ﬂﬂﬂd bertade of MMﬁkres$paﬁng$ubptanglpﬂéye,
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returfh8gsbQd t$iigi BRY1i81 28uld be of plain or incorporated with
any external <cosmetic enhancing design to improve its
appearances to attract buyer. The moveable joints of the said
dining chair supporting portion and other seating supporting
surfaces that moves when the dining chair 1is reclined are
atfached together by attachment means which could be nuts and
bolts assemblies, fasteners, screws, snaps, clamps, clips or
other such equivalents that could be used to secure one
surface to another. Only rotational movements with respect to

the movements of the backrest are allowed.

In one embodiment, the backrest is made of single piece of
material. In another embodiment, one piece of same material
may be cut into two to form the backrest and hind legs
accommodate the reclining mechanism. The reclining mechanism
could be attached at one end to the backrest and another end
to a rigid member. The said mechanism could be exposed, hidden
or hide at some undercuts or internal side of the base or the
backrest or both. Means of reclining mechanism could be made
of rubber, spring, spring plate, steel plate, cantilever plate

or any engineering materials that inhibits high elastics



and shape once the reclining force is renoved. Advantageously, the
reclining mechani smenables the users to relax their back in a range of
angl es whwloeosrosymsn sitting at the dining table. |In sone EmxwReents, the
attachnment of the said reclining nechanismcould be hidden or enbedded
insidg the Back resi: 15ota.exanel @ spripgiphate areOnerofishie above
menti oned nmeans of reclining nechani smcoul d”be used to hold the backrest
whi changl @lepentanaswtendeembbteng heorep par renmovhdveAdantprgeedomyof
rotation when 4 feclioing force.bg1appthed, dd.. another words g fottom
porti on of e backrest T8 pi vor'e agai nst the base an top portron is

al | owedl &0 reoigat & Myl dsespadle trentdier Batdtamgoernt itk dRerimet herblsai d
external reclining nmeans, exanple a spring with one end attached to the

base and another end is attached to the back rest, this will also enable
the regli BgnmAECHANLEAhe MDY EMBNS, SRYL BN MBrOfLhapRgarance i hashat ter
design is considered less attractive. However, neans of reclining

mechaniesinadd smotcovhilt bd thoidden exampiledsiat etnpude chlled lextlendessd -t he
used %f any _mat eeri al s .tnhat cant aciJ n (?ré)peétg thg% vviel I r est rai nr eclsi ni ng
pressirE ARSI Endbl oS RS i Wy T8° | PP orRaV et BPRT Faitedi BEEFY  after
the relkeasecoiniggl inddhriresswoe.l df Ope eXxadgd etsynidied i aheel Batkecant eri al .
Brief description of the drawings Fig 1 shows a part side view of a
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respect to the bottom portion. For other said external
reclining means, example a spring with one end attached to the
base and another end is attached to the back rest, this will
also enable the recline mechanical movements, but in terms of
appearance the latter design is considered less attractive.
However, means of reclining mechanism do not limited to the
example stated but could extend to the used of any materials
that contain property that will restrain reclining pressure
and capable of retracting to its original form immediately
after the release of reclining pressure, for example synthetic

elastic material.

Brief description of the drawings

Fig 1 shows a part side view of a reclining dining chair in
upright position when =zero pressure 1s applied to its

backrest.

Fig 2 shows a side view of a reclining dining chair in

reclined position when pressure is applied to its back rest.



means. It could be in any formof flexible joints as illustrated in the
diagrans. The formof the cut or separation slit can be at angle, straight
or round w® W3doseesrated in the diagram Fig 4 shows a parRCTsGozioelo1
backrest, which is in one conplete piece but could also offer reclining

feat up ey that ghpgar par astfde regki,ni pg MELhapLeM-BY tanyn MeaRs. pEkk@sS shows
vari ous desrgns of reclining dining chair using different recllnlng

mechahhsospoFage6 Simws.raradxermsioar yofonsteLictinn ol chapdcky eSE taaY is

made of two p ions;, that is further orted ng

t oget A&7 By agﬁetgpupgd ?ﬁa s ifhdert &%?nsﬁgejﬁhX£§} g%éﬁ%%%d %rnged in
bet ween1 tBerswedpent iraes debgthassaitthe Faakt est .tHetaid descepataiononf

enbodi ments Fig 1 illustrates one enbodi nents of the recllnl D, di nj ng
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In this g dinment, plurality of legs (4) is attached to the sard base to
rai se t% ase to a certain height fromthe floor. The legs and the
sitting base are attached together by connection nmeans to forma rigid

b f the ch Th | d, { d
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equi vﬁat@@éSbhttatcdtﬁtdméI@dlyfﬂé@ E@c&@ﬁmhg tA £ ufrier mhtaur eipestsot oget her
rigidly. The chair method of construction and its assenbly nmethod in this

i nvenf¢ehleARgbEECERATLFEr PY 02 BEnBRANSassenbl y procedures and nethod of a
normal 5 WD 03/059123 PCT/ S&2/ 00101 dinning chair, which usually consi st
of sitting base, backrest and legs. O in sane cases, the chair can have
ext r aFmgniter show s ke aarimues tdemidyi®obifestecllimiannt deniegempledry esbodi nent ,

different reclining mechanisms.

Fig 6 shows an exemplary construction of a backrest that is
made of two portions; that is further supported and Jjoined
strongly together by a metal rod that is inserted inside the
backrest and hinged in between the two portions of the said

backrest.
Detail Description of embodiments

Fig 1 4illustrates one embodiments of the reclining dining
chair, having a base (3), for supporting a user With normal
body weight. In this embodiment, plurality of Ilegs (4) 1is
attached to the said base to raise the base to a certain
height from the floor. The legs and the sitting base are
attached together by connection means to form a rigid members
of the chair. The connection means could comprise of nuts and
bolts assemblies, fasteners, screws, snaps, clamps, clips or
other such equivalents that is normally use to secure two
furniture parts together rigidly. The chair method of
construction and its assembly method in this invention can be

similar to general assembly procedures and method of a normal



| egs are attached at certain angle to adjust for height as well as enhance
the design of the dining chair. Backrest (1) could also be extended to
reach t hewgrwagi2and serve as | egs. The novel part of thirCT/SGoeenbioon is
the installation nethod as well as location of a reclining mechani smunto

the ¢haif; n SOt ir a4 0-enabh £ T hecyseist ooensaytiagl bakry mavemensts. The
uni queness "and 1 nnovative i nstal¥ati on or incorporation of thi % reclining
mec hamics M ¢@s. n@de irhi Bshatase®, beNgpEERdIr LHRIT BRYE ePERERT FEMCAYS pri or

arts.. .This_pechani sm w I I u tahes! i Det ckh@sldiderithe chair
to a }r’?gea]é?rgﬁ | igﬁo{%%gg?é isjg{aSp;aiteg to t%eﬁft%c rest and upon the
r enovialgOf atbe atf@ed oathedrackr eshglehesaad] batk frrestheiohti meedi atel y

revert to its original position again, The connection apd i nstial I ation
met howldf 2 heSPBAICH ﬁ@erré%%aﬁﬁ%ng% |ti“ebéﬁfﬁé"s%r$%aejdr 1 ngﬁg%ggsﬁar@dr aph.
BaCknﬁﬁgﬁgq%f§9pg%tek@%ngéakt%fré&%ﬁ e hesgdaseene pisedesgsat her

I ch enable

desi gn various reclining mechanism (2) is described later. In
t he anodioent saownofnthig 2nvehbipackeesheofinsheldphiing IR i3S

reclined when the user applies _pressure, ( : r here-is a
Maxi i @Fané@cf“%étoni sggl Iaowég cé%&%%neaggégpégﬁangﬁgéuﬁ% i's dlgft erm ned
by t ha #e6lifi ngo agghe1anghe hasedi ceckndependendy iogy triverameartss .ofTtche
reclining nechanism There is a stogper incorporated to CE)revent any
furt heriquestdssi mgbnderoRe tAER MiRPaPL oREdOPecPT ni HF Wit Hhee " s O eached.

The installalion pet hodn adshOgali g9agf thiie shappeko be depending.an the
type o reclining chanismused. For exanple; for the desuin (9) shown in
Fig Mimfewdmst fesm eafleprdlorsuctt sas Tlubbeneckanhshnalkiéd ied l@vhotiihg at

031 0554 2= P SCBF OBIOR:oF hat e SPRaGESdr 81 el HhLEs 1 n et ©1°
di mensioned; £0,pg1$@8AB to the back rest and upon the removal of the
force to the back rest, the said back rest will immediately
revert to its original position again. The connection and the
installation method of the reclining mechanism will be
described in later paragraph. Backrest to support the back of
user is shown here as one piece, other design which enable

various reclining mechanism (2) 1is described later.

Tn the embodiment shown in fig 2, the backrest of the dining
chair is reclined when the user applies pressure (5) to the
packrest. There is a maximum distance that is allowable by the
design and usually is determined by the reclining angle and
has direct dependency on the means of the reclining mechanism.
There is a stopper incorporated to prevent any further
reclining once the maximum allowed reclining distance 1is
reached. The installation method and location of the stopper

is depending on the type of reclining mechanism used.

For example; for the design (9) shown in Fig 5, an elastics
material such as rubber is installed in a housing at the rear

of the backrest to enable the reclining mechanism, a block



as the maxi mum di stance of the reclining position, can be attached on the

top of the said elastic material. For this exenplary design, once the

el asti c matoesicad128s squeezed and reach the al l owabl e naxirpawsGizebvmmce, the
st opper wi II prevent the said elastic material to be squeezed any further

and %gh i|ﬂ%&%ngnggﬂldfﬁﬁtéﬁﬁﬁliWKH&Edﬂ§|ddﬁéhgmonéhetbnbbabbmbiOn

met ho thelnstallatlon of the location of the stopper vveII t he
meanssof tis¢ oppsrinam be sgiahter epf fitm E86H 168RET | po%%%’ér %\?ery
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rate of reversion is depending on the
neangxehptiey reesighng omeehatts meilastdld adat@rgaB dlsowsqee pae @fndt he
backr est that is cut into two parts to inco te t he 1. talrl QN of
r ecl iCRiREG ﬁ%ﬁaﬁ%%%ﬂ%]a%smaxwur&o%}ﬂtﬁ%c?h Bhg PP of ?’Ilg bre 10| nts, the

formuef, the 4 Cé'iaQ’EléeﬂéEéMQP %b' theCa R Ald ang) efusthakghhdomateund. The
reclining mechani sm coul d be made of spring or rubber which _including

synt hetidec arateppak tB’DleI aath c lpldpédrpl TRSsH d thechasitehleddod al so
made of spr| ng. plate ring bar I ny paat g i.ahe £ hat

i nhi BietL o gagaﬁr}éﬁ SJ;FIL oper %att 1?%3%3%616 |%cor por at eﬁﬂljn t hISS
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mechani sm coul d be enbedded 1nside a under(i(tl%@%r hal I ow, SeCtC{é_L?IQZ th| n the

back testeveror f@@%lrr[ﬂ‘éeryf ordaHi& desi Sto two
portions as il rat 3 D@naBthe%m{tf@@éealshqldn@Ne%ﬁctl on or
cut Jut- s d rglelglt ersél%oth portions of the backrest are

j oi nethe t hedeol @for r@tsvte@stLons ipustiepangéngnoagh tlee howee 3 hef edii%hi ng

mechani sm For exa in or er to fit a spring plate into the m ddl e of
the ISSUtitreld DA Jasribajc‘"ksr %at is made of two part, a hole 7

Fig 3 shows a part of the backrest that is cut into two parts
to incorporate the installation of reclining mechanism means.
It could be in any form of flexible joints, the form of the
cut or separatioﬂ slit can be at angle, straight or round. The
reclining mechanism could be made of spring or rubber which
including synthetic material with elastic property. The said
mechanism could also made of spring plate, spring bar, coil
spring or any material that inhibits high elasticity property
that could be incorporate in this invention under various

designs.

Tn one embodiment, the reclining mechanism could be embedded
inside a undercut or hollow section within the backrest. For
example, for the design with backrest that it cut into two
portions as illustrated in Fig 3, the abutted part has a
hollow section or cut out inside the backrest where both
portions of the backrest are joined, the hole or cutout is
just large enough to house the reclining mechanism. For
example, in order to fit a spring plate into the middle of the

abutted part on a backrest that is made of two part, a hole



WO 03/ 059123 PCT/ S&2/ 00101 that has the dinmension of the spring plate has
to be cut from both parts, each end of the spring plate is inserted into
the respectodwsonsl | ow secti on of the backrest and joi ned rdTss@2/0pBt S
toget her. Sonetimes, extra adhesive has to be used to ensure a proper

fixing, of that rARChARISE: I Jhithenbedi nenblatthaagDsb olvicus athmnt ages
is the appearance of the dinning chair, as both joints and reclining
nmechaposim partavi silshe end jafe e carwnd| PLB6R deamnssstelorintyy st pect ,
the size of, .the . intersection |ine.o p Lhg qualidy of
wor knEpERTPE Bicd Hhiodt nggéogréxgo%ﬁ%ﬁ?b??k%ggﬁeagy th EQ assembl ed with
the resttof tbheteohai.r senbeimed 0 katmea adlesdivmbhesdittmilng cis&dr . t®i nni ng
chair that nade of siggje,piece of backrest ,can ﬁlsqg{be hﬂ§Q%§§£a%ed W th
recl | HRHY Fre@ h@TORRATasT Shidtth ¥ gbR@t 4MCPAP st 1t i%on et and

| ocat{pn hssdi Tdikf&hls fé@%ﬁ@@gegeﬁbg&ﬁéqaé}?ﬁ‘@érgﬁé@r bleedHen dhenprgvi ous
paragraphs. Figure 4 shows the exenplary of a backrest copsisting of one
si nglehajpr ecescapobe medetseckidied ey imdags BECharaghi A§ a-SPrFhy €8) or
ot her_ neans _that w ], enable it revest to jis_ariginal, paqsitdopsonce
the fbtee P oy ﬂing?o%xgﬁﬁpggsgprﬁ%ﬁféﬁ%iél3gé%ggltkh§o%%¥% I%d

di st apge ohtrex-enrsiioh arens0BE afwd heartoskpearpomethanicsmluised ¢Hr this.

In the exanple where the spring is used to, enable the reclini chani sm
one e%@r%manﬁhépsaﬁﬂmﬁ%c%%%ﬁ%nPP§téoﬁH%%téﬂl%§dcoﬁﬁeéfioﬁeﬁ§¥n2§1 T he

baCkr§§£?rﬁ}?ﬁe8t h\%tﬁnd‘%lilé connectgd by Lcopnectd ORcABaRs t oot heorhi ghd

menber 0 e dining chair, usually the base of the <chair is preferred. In
t hi s eebbithalebé, diheibgckhest.will recline once the user applies a force
on the backrest. For this exanple, the said stopper that is used to
control the distance of the reclining, for exanple could be made of a

pl atepwhthng hati it Nalathagade COFt AiMlidTEfsé O equibkalkeristt zan also
be incorporated with reclining mechanism as shown Figure 4,
this installation method and location is different from the
design that was described in the previous paragraphs. Figure 4
shows the exemplary of a backrest consisting of one single
piece can be made reclined by means of attaching a spring (8)
or other means that will enable it to revert to its original
position once the force is removed. For example, spring and
lever with controlled distance of extension are some of the
most common mechanism used for this. In the example where the
spring is used to enable the reclining mechanism, one end of
the said mechanism is connected by connection means to the
backrest and other end is connected by connection means to the
rigid member of the dining chair, usually the base of the
chair is preferred. In this embodiment, the backrest will
recline once the user applies a force on the backrest. For
this example, the said stopper that is used to control the
distance of the reclining, for example could be made of a
plate with a slot that has a certain dimension equivalent to
the maximum allowable reclining distance; the plate can be

fitted together with the spring with one end being connected



t he maxi num al | owabl e reclining distance; the plate can be fitted together
with the spring with one end being connected 8 WD 03/059123 PCT/ SG02/ 00101
to the bawla®asyand t he ot her end bei ng connected to the raqsGozrnember of

t he dinning chair. The connection neans could be nmade of nuts and bolts

asse@%it:% J-Astener s, §CLEYSH+ 8OAPSnd BEAARScofhkpSear tot hee sughd
equi val ents that is normally use to secure two parts together rigidly.
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reliabi|ity_and, appearan it is. preferr hrgh-grad i neering
mat efi24le f%fr pHicS pﬁ?‘%oéégﬁ gﬁgteﬁlgrel%ﬁﬁodfa?r&e%%&nsg’anggg?‘g%éc%in%i@%d
nmechanigPd,hat1iggable dihebaskslestqtiovedehibe tatata ter harmadhyl eisshen
force 1s applied to the back rest can he enbedded or _bui Fd inside , the
backrtestsE@Ir HatKpe P rdSs i IISRRT i Hiehisl st FAE Bt wb T p é@b?rore%rts.
This design_iLs AY a e .d r doBi dden tyrpe of
recl il gg%%hgﬁié%gﬁﬁ%%sggpﬁﬁ% EEFE troé%gﬁpggfance of 5)t he said

di ni ngppehaidnce Hovaveri,s t pee€earednany ways thol dincbrgsts ate@ e 97déld ni ng
mechani smunto_a dinner chair, but enphasis has to be focus on the control
of t e teHge ofoF et hinyrRM YT e as well as reliability of the mechanismin
ternms of wear and tear. An alternate enbodi nent of the present invention

conprises of the use of spring plate, rubber, steel plate and (;C%nti | ever
to emablanatédy ni e adohemi s miteRet hett wikar it eMeGREHGR ofthat

installation and, connect.i ,For . diff deshgnei ks @S
i rrporetréaﬁﬁl? otﬁﬁs&aec%ecsgnggooﬁ%gﬁr%%l :élﬁl g Cgéng & by ugi ng some sﬁ oppi ng
neansi 4 Oappevent wvethst batehimgtofcameber exlderidwyl nechanism iFgridgach

met hod of i1nstallation and types _of the regcl i pi ng nmeans,. di ff%recrgl}o met hod
of i ndtaal backsssst Lohe RAGFFST iSSP Rt FH§ 591Ut 5t eS sone of the

pieces or parts. This design is usually more popular as the
incorporated hidden type of reclining mechanism will also
contribute to the appearance of the said dining chair.
However, there are many ways to incorporate the reclining
mechanism unto a dinner chair, but emphasis has to be focus on
the control of the range of reclining angle as well as

reliability of the mechanism in terms of wear and tear.

An alternate embodiment of the present invention comprises of
the use of spring plate, rubber, steel plate and cantilever to
enable reclining mechanism together with different method of
installation and connection means. For different design it is
also important to ensure a controlled reclining angle by using
some stopping means to prevent over stretching of the
reclining mechanism. For each method of installation and types
of the reclining means, different method of installation of
the stopper 1is required. Fig 5 dillustrates some of the
examples that a reclining mechanism could be installed to a
dining chair, example includes both embedded type of design as
well as those exposed type of design. In the example shown in

(9), where the reclining means is housed at the back of the



exanples that a reclining nmechanismcould be installed to a dining chair,
exanpl e i ncl udes both enbedded type of design as well as those exposed
type of dexiasoiza t he exanple shown in (9), where the radusdmgoreans is
housed at the back of the 9 WD 03/059123 PCT/ SG02/ 00101 backrest, the

sai d rectibing pRANSaeuld A8 TREe rafarPréagl @ ber thbler ofhisghriimel adi ng
synthetic material with elastic property. The reclining nmeans can, be
securedolomt o iwhs dhocat hohudbyg adkesithetigt ernafebiah s¥réw TheP Stbpper

could be, for I c t d [ tierd aloci&h i
di ment FRettY o Eégggﬁglgg%ﬁeﬁﬁéﬁgnﬁ%ﬁa%o%aeg{ue% scglatﬁgel of ~the reclining
posi thenade@ibe ahkachedlonrt he tsapeof. thee saitdppelrastdcldraberi afor For

this exenplary design, once the elastic_ material is squeezed.and reached
the afPXoabfe dmblmrh 8hetanke, "eRE sPEppr! ||m%eé%}%ﬁv tHglggi d"2l asti c

mat er&%eﬁ?oﬁ?ds%@eﬁgd A farthee andowidd actopbbest iMehynas aof

st opper. erefore, for each individual design, the installation method
and | bcat renlbdhithepssdppen, caanbbe ditftbahest dr dhieddP dtheihe THelBackr est

wll o di at el revert_to its origin OSLLL o] S f i
rermv%gggtal*ﬁemral EE16Fr Vi STib i €% g%ﬁ?née%%ggﬁe%%aen% ? %gt%%cl i ni ng
mechapi sari ast alilsed. sl A85i ginghoweatheaxanplee (didowstiereei ma emum
installation of the reclining mechanismis in the backrest which.is hidden
i nsi délshenpackrdst  SEPPREEOUIHL b@TENF Evet By F8itAy G4 H&at%h?ni such

as metal ,pl ate o i ngeri ag.Plast iGRy t hat 1has. equivalieRte 18eT bar ngnce as
net al HSI atFe. S%ﬁ%eezﬁe%gogﬁgheﬂ%f ate isal I nserted %nto the top llg/grti on of the
backr esbppad.t heThthefoirs, infertedeanho eintevidhel basée®rd®he bebE€om

portion of the, backrest. The reclining nea n be_ further ur by

sone 1@6?%%?%8%%3&% 289 ogl?ciattl%ﬁltoqrfscﬁ%n‘? en%te%ﬁeoéat?%r?\ algg
different from each other. The backrest will immediately
revert to its original position once such force is removed.
The rate of reversion 1is depending on the means of the

reclining mechanism installed.

The design shown in example (10) wherein the installation of
the reclining mechanism is in the backrest which is hidden
inside the backrest, this could be achieve by using reclining
means such as metal plate or engineering plastics that has
equivalent performance as metal plate. One end of the plate is
inserted unto the top portion of the backrest and the other is
inserted unto either the base or the bottom portion of the
backrest. The reclining means can be further secured by some
sort of screw or pin to lock it unto its intended location as
well as holding both parts of the backrest together. In the
example shown in (11), the reclining means (11) such as spring
or cylinder, 1is connected to the end of the backrest and the
inner part of the legs; such design has a visible reclining
mechanism. The backrest is pivoted at a distance for one end
on the side of the rigid base with the spring connected at the

end of the backrest. The other end of the spring is connected
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wel | as holding both parts of the backrest together. In the exanple shown
in (11), the reclining nmeans (11) such as spring or cylinder, is connected
to t he endaoof3/osdesbackrest and the inner part of the | egeCcs@b/iod®si gn has
a visible reclining mechanism The backrest is pivoted at a distance for
one epgko ontrdie sighey ofmded gicd base wehhithe speéngtikeonnest ethatgt he

end of the backrest. The other end of the spring is connected 10 WO

03/ 059APINPTT/ S@2£00¢61 1ungBPLhedr iitP nﬁﬁﬁer]%a%]freisﬁ'e' ch&pr . SRt t he

reclinj vgr@g} cel pphLie st, esSPIhng wll
be ex"tqie%eaggne ena%ﬁq{e %lﬁ% rggéﬁll% %geng%%{g%ﬂlirﬁ% @g?.&ﬁg v?nhhh r%ver(? and
pul | whel backvest ban& tpulls one gibadkreosi thamkontce tiesrextigimglforce

is renpved, In the exanple.shown Ln (12 the reclining nechanism (12) is
enbed%l%ll?h%ri‘d%n?ﬁetgﬁgg?‘é%i‘?l?@ie’l‘:%ﬁé?r%gtIWPVe ecl i ng once the t(Jsez

applied certain force onto the backrest. This exenplary design will give
the effect as the backrest is rotating at a pivoted point on the backrest.
For thisthexempl@dy désiwgh,im €b1). shREngeciAnBaduSEFEs ETabl e k heS

reclini.ng. mechani b ckrest aye 1QWe Cit QUL to
houseeT%%d%%(lgl %gfﬁ‘i@r?g. e%%%?&ggfi [ﬁgl%wt%?é%ﬁtf%gv t%g F"%:oa poreti onc of the
sai d baekresért oappliake atcecentiai n fopaient cofta ottdtd orbaditestespettiso t he

said bottom portion due to the recljnin vement d the coupling force
from ¢HEREIEY COTPIHR | 1WHor c81Re Hﬁf) P JL[?%R i t%g‘ebagﬁ?gﬁg%o J?seturn to
its orhghpghgposgitign encerkhe pechini rE f ake isadierayved. far theis

exenplary design shown'in (13), a reclining neans is installed at the back
of a extmplarporddwiprof Bhechakkspsting tcaendts essehe acknpede toheecline

oy S0s9C bl D8, LR SARL K11k 5845k 2ePLLeduma e vl i

conpressi 8Qt to house the coil spring. The coil spring will allow
the top portion of the said backrest to rotate at certain
point of rotation with respect to the said bottom portion due
to the reclining movement and the coupling force from the said
coil will force the top portion of the backrest to return to
its original position once the reclining force is removed. In
the exemplary design shown in (13), a reclining means is
installed at the back of a cut out portion of the backrest, it
enables the back rest to recline by absorbing the compression
force that is applied unto the reclining means from the
reclining movement. A rubber, engineering plastic, compression
spring, spring plate or any means that has elastic property
can be installed at the location shown at (13). Once the
reclining pressure or force is removed, the releasing force
from the reclining means will force the backrest back to its
original position. Example shown in (14) uses the same theory

but this design has the mechanism located externally at the

bottom of the base of the chair.

In another embodiment shown in Fig 6, the said backrest that

is made of two portion is further supported and Jjoined
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spring, spring plate or any nmeans that has elastic property can be
installed at the location shown at (13) . Once the reclining pressure or
force i s wenmweel23t he rel easing force fromthe reclining regz@2mpionl force
t he backrest back to its original position. Exanple shown in (14) uses the
same tbeonylybuloddiise dlesiygna hasippbe tieghanesns | ogat)edf ext enaldlye ab the
bottom of _the base of the chair. In another enbodi nent shown in Fig 6, the
sai d BagRFesPiRfgt FR2FmdeS ofSHERRDorTIH stFUrWHéPS§GB60rF%He§EEdJ0|ned

11 V\Dc9§i9§9%%3 L £ %%1{, 004 0dme St & Owggxeaﬁg%mers@@&&%oqaémg reans
(15) tfor exanple a stee

hinge, that is strong enough to wthstand
r epeatedertygdl esnofde edhieni pgckhoveheans whenged tine bappeeni ndiaretns is

inserted, inside the backrest and hinged.in_between the t . portions of the
s d BECkrBEe Wi nEas pothE GROTSERt: g s BOPRE Ser LeEe 1 8] Lo bor at eq
with angubberknesns 0 alycopbesits&s eliasti s mRabe:t hakans | Bst abhhed

i nside_the backrest. The supporting nmeans can be further |ocked onto its

i nt enBeASTHES| EilOR Lerst e e Kitedt 15y meiallad)ingider aei berireehe
h hat
present i %pg%to;rf&eﬂ] g;orﬂ?ééﬁgscéﬂe ‘ésef@fthé}[g €6c ngeg d% &d ng: d@iﬁ{é@!ﬂe a

inhibits properties hat can ed insi rest to
enabl posétlioni ng thecbaniksmstPbef er ped dad)al t ernate enbodi nents of the
present invention have now been described in detail. It is to be noted,

however, that this description of these specific enmbodinents is nerely

i 11 sk atbye:obetbe th@CQ{B&@%M@%ﬂ%M&M domantdeae teencepe. b is
therefore contenp ated that various nodifications of the disclosed

enbodphhﬁrsewghheamup@oawtaﬁa&%wﬁhﬂjfkﬁhﬁhlﬁﬁsﬂﬁqmtyaﬁhdsﬁé©@eé¥l@ﬁe _
Invengh can kﬁppg Beddeg RE3 Y klllggk sEh%: rénaﬁfg f@éifﬂfﬁg it is

mechanism.

Preferred and alternate embodiments of the present invention
have now been described in detail. It is to be noted, however,
that this description of these specific embodiments is merely
illustrative of the principles underlying the inventive
concept. It is therefore contemplated that various
modifications of the disclosed embodiments will, without
departing from the spirit and scope of the invention, be
apparent to persons skilled in the art. For instance, it is
obvious the one skilled in the art of the present invention
that alternate embodiments of the present dining chair can

include different shape and means of reclining mechanism.
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obvious the one skilled in the art of the present invention that alternate
enbodi nents of the present dining chair can include different shape and
means of wexdsioadng nmechani sm 12 WO 03/ 059123 PCT/ SG02/ 00 ¥@lr/scoadros 1. A
dining chair with reclining mechanismconprising of a sitting base (3)
suppogigédmby a plurality of legs (4) <collectively formng rigid nenbers of
the chair; a backrest (1) with one end pivotally connected to at |east one
rigid nenber; and at | east one reclining nean (2) connecting said

backrest g o Ld.rigid ; he: fechipi . ea : ope gnbedded
mﬁthi%'tﬁ% %ggkggeégngﬂgggﬁﬁ'sgﬁ%ﬁiéiﬁfn#ﬁgh%gégg Q%§§§2}$%ﬁg backrest to
adapt abtyingcl baseacddndi myppoqreagssipve exariwhlbita user,ledd todrevert

t i gi nal Pti . | of id 2. T | 0j h
acoor BPNUSTBL B i G of K500 RTRERT nf ho Webrer Rohpr Pk DRtREC

engi nees i RY trat ghkaleddapivbBhILbit s @Insideel propent yléhat ictecapapple of
returning to its original size, position or shape i mediately after
recl i BERGErt 0Bl WAk cH SRSH | @7 t GSERENBREK RN | §2) e MAVBPCTHRY Thtiineeri ng

CoMPORERLCOL. PAM LS s1Nal 2N REnRX GRS - KOMRI R3S Ge ISt TELLH NI NG
force s applied toit a Is capable of returning to its original size
and shapembaddetihgitddind ther dedls resioveteRimheadi niegl thaly mezofding to

claim?2 rein th reclinin s can -he any t . of rubb
enginé%?i%gioﬁﬁagﬁf Fsgpﬁinéaég% _[ﬁ%ﬁ%ﬁn %%ﬁgﬁﬁéﬁ% ?%a?E%%S% aped to
per f oppparbike,Spai N dY at gndengl neevé g wRchani gahatomuianich ponexanpl e
pi ston and cushion, pneumatics cylinder, all that could provide novenents
of extremsiveh afdspedeprske6AUrér conpression and rel axation, due to force or
pressure.

2. The dining chair according to claim 1, wherein said
reclining means comprises both engineering material that
inhibits elastic property that is capable of returning to its
original size, position or shape immediately after reclining
force which applied to the backrest 1s removed; and
engineering components or parts that can Dbe extended or
compressed when a reclining force is applied to it and is
capable of returning to its original size and shape once the

said force is removed.

3. The dining chair according to claim 2, wherein the
reclining means can be any type of rubber, engineering
plastics, spring, spring plate, metal plate that is shaped to
perform a like spring plate, engineering mechanical components
for example piston and cushion, pneumatics cylinder, all that
could provide movements of extension and reversion, oOr

compression and relaxation, due to force or pressure.

4. The chair according to any of claim 1 to 3, wherein said

reclining means could be exposed or completely hidden or
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4. The chair according to any of claiml to 3, wherein said reclining
nmeans coul d be exposed or conpletely hidden or 13 WO 03/059123

PCT/ SG02/ e@ld3bs9esbedded at the backrest, or hide at sone Raa/S@wocwwiout s or
internal side of the said backrest. 5. The chair according to any of the
precedémigedded NEt Whet ebacksast, baekriesie eaablsesmeusies] bow akhowabke amange of
reclining angles which has d|rect dependency to the reclining neans used.
6. 1?m9%ﬁ%ﬁqa%C%H?%|%@ £e cFatfn B2CKifettei n the said backrest could be
extended to as leg for the said chair, and said backrest can be cut into
two portions whereby the top portion having a freedomof rotation with
respeci- t%hQh@h%érdaftgrdingehbeEQYand boet pregediingn adisiists i shesreiected to

sai d rl nerlzgee%% of ngg§e§ uassef/\ean slfoonarb%?t edraw th t € rseai‘,!lll’;[lqu
portlo y any oint Weans to serve’ds h Pecl Thi n

i ncor pot@ted |wrmlbﬁnt waesn saidepbrtdmdﬁndme tsal dheba:cémiﬁsmlnq mﬂwls:hai r
according to claim®6, wherein the said reclining neans that is
incordﬁ?ﬁ%ed in between the said backrest that 1is cut into two wherein
said reclining neans can either be a elastic neans such as engi neering
plastic or spring plate, that has elastic property to enable the said
redirﬁngTh@anQaiEoaﬂﬁnrdimmet©on¢aémsﬁonWhﬂn&imythhesgaﬁdbaaﬂﬂaﬁwm

movement , an the recli ng nmeans W ll. return to i |naI hape once
t he safﬂlcon%FeSS|%en?%$ce is ?el%d%eéor 'Hﬁﬁe 6%5% le%né 5P Cglﬁ]G
wher eibh Satdb i e€hh NbBg cufedms d hado | Sotice Powiae edo i ntlaet Wwoen gdlalsaai d

backrest that is cut into twd; the said reclining neans can also be a
net al %ﬁ%ﬁ%satﬁ£?Qﬂ9ﬁ %ﬁerPGaFﬁénsdP&hwﬁﬁ?R?ﬁb ﬁPe§§%?eSéﬁ6 HiEEr t s

back tQnids O hbghNa)oslddl gL+ POSI 1nARHONCE ERBNSREEY to said rigid

members of chair; as well as connected with the said top
portion by any Jjoint means to serve as legs; with a reclining
mean incorporated in Dbetween said portions of the said

backrest.

7. The chair according to claim 6, wherein the said reclining
means that is incorporated in between the said backrest that
is cut into two wherein said reclining means can either be a
elastic means such as engineering plastic or spring plate,
that has elastic property to enable the said reclining means
to absorb the compression force by the said reclining movement
and the reclining means will return to its original shape once

the said compression force is released.

8. The chair according to claim 6, wherein said reclining
means that i1s incorporated in between the said backrest that
is cut into two; the said reclining means can also be a metal
plates that bent due to the said reclining pressure and
reverts back to its original straight position once the said

reclining pressure or reclining force is released.
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reclining pressure or reclining force is released. 14 W 03/059123

PCT/ S&2/ 00101 9. The chair according to claim®6, wherein the said

reclini ngwonsaasizshat is incorporated in between the sai d rtadgoesviothat is
cut into two; the said reclining neans can also be a coil spring that

al | owsd t hehé ophport benocetiihie tsaid Hacks esthé peinotake sati dcerddliimipej nt  of
rotation with respect, to the said bottom portion due to the reclining

movemdtiteEhdt i Ak ééuﬂWQRfPQQﬂQ%Qf%%nP?F€e§8ldjﬁbl$aM?IPaF5F€§ttﬁ@%§u)

port'Qﬂsoéuﬁhﬁntga%&%ﬁsﬁjRQ égigr@eE91hEﬁg Qlelgisnals Posi £ opeoncedihe
reclining force is renoved The chair according to claim7, wherein

t he seﬁm-”lrféz:l thahg a lnfecais that @mbpgrth@nbm (2 e CeRes ebaphéeby‘ dlssor bi ng
the SSéP“c '{:giemt% S @Ppkbﬁgtf%ow&t&% Sra% dgeliping, means due

to sal e i ning orce |ng a el I'CS nmean as englneerlng pl astic
or spragtgqgud qiscel:tidsnat dhas tel asid creqiriopiaid m@@@m@@t hiadden hiensicde 1tihey

backr est (13% can be  housed externall . 11. The chair according to
cl ai m¥PrShhef8PR the sar#dr &Q%ini Byll n€8ﬁ§et H&te eh8Bl €9 1%M dobadk G est to

bend due e dhe said- £t nipg BQYEHHQE Hskng;anmehak Rl eLan g hi dden
inside the said backrest. 12. The chair according to claim9, wherein the

sai d riegideniisy ramsarssd + hat enable the said backrest to rotate via neans of
coil spring due to the said reclining novenment can be hidden inside the
sai d backrest. 13. The chair according to any of claim6 to 12, wherein the

sai d backress dhwir | Scovteind twocpeihi Dpswharktht hee ssuppardead ramd j oi ned
strongly together by a supportln% means that will w thstand repeated
cycl e GMS eeldthi f§akdPeneirt sPackhaaslpper t FR§LABEnP EafPBerAIREt DS od

that isJ1serdiedl force that is applied unto the said reclining
means due to said reclining force using a elastics means such
as engineering plastic or spring plate, that has elastic
property can be hidden inside the backrest (13) or can be

housed externally (9).

11. The chair according to claim 8, wherein the said reclining
means that enable to said back rest to bend due to the said
reclining movement using a metal plate can be hidden inside

the saild backrest.

12. The chair according to claim 9, wherein the said reclining
means that enable the said backrest to rotate wvia means of
coll spring due to the said reclining movement can be hidden

inside the said backrest.

13. The chair according to any of claim 6 to 12, wherein the
sald backrest that is made of two portions is further
supported and Jjoined strongly together by a supporting means
that will withstand repeated cycles of reclining movements;

the supporting means can be a metal rod that is inserted
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15 WO 03/059123 PCT/ SG02/ 00101 inside the backrest and hinged in between
the two portions of the said backrest. 14. The chair according to any of
claiml twolB/snherein said sitting base and backrest couwa/ssp2ampibare
materi al, padded or uphol stered. 15. The chair according to any preceding
cl ai mensdfeey aéile Sedckréegsanauhdnbedany lengideranchanghve boemibhe mdr mal of
the said sitting base. 16. The chair according to any of claiml to 13,
wher eitiSs@cd 4 EGvFE&Ston neans to hold all nenbers that put together to
form the said chair could conprise of either nuts and bolts assenblies,
fasteners, screws, snaps, clanps, clips or other such equival ents that
coul d Ide Wed ¢lmsecacecvaenpatp oy arfotterim 17 . tThé3echaheradeorsdilng to
any preceding.clains, ,could be, plain,or incorporated with_any_supporting
SUr T aGeS AR AT C eAbSr R Boeel 1O HhsPGn 0y ORHancE®T P5-appekranse t o
attraelr uptiyRlistek@d.

15. The chair according to any preceding claims, wherein said
legs could be any length and angle from the normal of the said

sitting base.

16. The chair according to any of claim 1 to 13, wherein said
connection means to hold all members that put together to form
the said chair could comprise of either nuts and bolts
assemblies, fasteners, screws, snaps, clamps, clips or other
such equivalents that could be used to secure one part to

another.

17. The chair according to any preceding claims, could be
plain or incorporated with any supporting surfaces and any
external cosmetic design to enhance its appearance to attract

buyer.
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