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Transl ation from German of PCT Application
PCT/ EP2006/ 002450 Chair, in particular office chair
5 The invention concerns a chair, in particular an
office chair, with a synchronous nechani sm WMbdern,
high-quality office chairs are typically provided 10
Wi th a synchronous nechani smthat ensures that the
seat moves synchronousl mrth_the backrest. The

; 2 00002430 ses a seat
support and a backrest support as well as sliding
gui des and/or rotary joint arrangenents by neans of
whi ch these two parts are 15 connected with each

other and withnhihe, SQ%Ig@E@ﬁthaQa%KE@ﬂé cHir
synchr onous nechani smis venent
of the backrest al so results in a change in the
t e ckr.es 1 l.ted, .

D08 A AUGRLILAC SRR cpl! o AR TACLE bR R L ] Yipice
\hMaDns deshga ¥ghchmbaocasemachbhdline for the
synchronous nechanism Ofice chairs with
synchronous nechani snms can be found, for exanple, in
Dfod@2n 220 948 - §lia 08 £ DEE81 22 1948 5Chre? vkl cand: grdvided
ensurena hlgh ﬁgee gfoconforf forst geusg?H of ?L viaee
ckiath, ai sgnabrhnniigamephapéshi ebati pnpareiscwhatt thiee seat

(BLULR, LORERRRLLRgy SRyt cRACK BT eol o Whihronous
Crﬁ@d:lﬁalhﬁsm usggdi By 1Uif Eenpit sesers sehtdistibpoettt and a

hts, then a 30 sinple adjustnent to the current
vterl erta SURROERs@S| Yeldedpr 841dbRE pYddesi PNGY Oxf gotary

ffén%QmQHtQSE tHSan§PBE”ghREﬁt%Béb8“t arts are
return e

t usi ng manual ust rent nmechanism
2onnected with each other and w1th the seat and/or

backrest. The synchronous mechanism is designed such that
movement of the backrest also results in a change in the
position of the seat. If the backrest is tilted, the
seating area is also tilted backward and downward.
Various design variants are available for the synchronous
mechanism. Office chairs with synchronous mechanisms can
be found, for example, in DE 101 22 946 Cl or DE 101 22
948 C1.

In order to ensure a high level of comfort for the user
of the chair, its mechanical properties, in particular
the return force acting on the backrest, are adjusted
depending on the weight of the user. If the same chair is
used by different users of different weights, then a
simple adjustment to the current weight in each case is
desired. One possibility, for example, is to adjust the
spring pretension of a return element using a manual

adjustment mechanism.
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It is the object of the invention to disclose a chair
Wi th a synchronous nmechanismw th an i nproved | evel

of confort. 5 The object is achieved according to
the invention by a chair, in particular an office
chair, which is designed wtl both a

wei ght - adj usti ng nmechani sm and a synchr onous
mechanism A return force that is dependent on the 10
current weight load is applied to the synchronous

nmechani sArapgibect baNeRk! Hadehy iRARS Ofi R 1lersy dHSir

effective |l ever armlength can be changed to adj ust

t Wethr at aynchopoeusThechengsm- adjtlls winng mpecivad sraviesl of
d sign such that the effective lever armlength is
au?%g%¥|0ally 15 adjusted to the current wei ght | oad.

An automatic wei ght adjustnent is thus achi eved by

this designn Manual adjustment is not required. A
sT3Ri PPEaR |yShﬁahé?VPévéPcsrdéaﬂf6Pt the ﬂmaqaﬁ}qn)by a

aEHéf¥ed BSbe@1Eﬁ§a§nQHnEf?Eth?h52e {%h %EF%éfaﬁ$1gned

adj usted by varying the lengih o ever arm
adj ust bebh aoweeghpphdgdsbyng metbhaniememadt aactysichronous

onl i ndiregt on t nchr onous _mech
A Ak 1 L S

a@mﬂﬁéﬁenweigheelaédamg hb@l&éﬂcﬁboﬁﬂéssﬁ%%ﬁ%@ﬁﬁ“é55

thus achi eved. The wei ght-adjusting ni sm and

tm@c%@ﬂeﬁmoﬁ@@slsnﬁgﬁaﬁméﬁtadeth@eénér@fpﬁeﬂ@wgﬁlyIts
f&PE&&Q?ﬁ Y?KéPd ﬁ”?@ﬂgtﬁfcﬁﬁcﬁeokﬁg bﬂt%”%%g%ﬁg the

menner adj’ust 1'ng nmecHani sm
eféeetn ofiotrbe. ThecWemght adtesadhgomeechaniem is designed

i ndi vidual conp nts,.of _the s nchronougvnechan sm

otHer thah FBea@Fgg?t%H@ 1e¥ehr ArPolERI Y tF ﬁHF?matlcallY
faehs 088! tSeprE akliPPent NReight load.

An automatic weight adjustment is thus achieved by this
design. Manual adjustment is not required. A
significantly higher level of comfort is thereby
achieved. Since the amount of the return force is
adjusted by varying the length of the lever arm, the
adjustment force applied by a return element acts only
indirectly on the synchronous mechanism. A decoupling of
the return element that generates the adjustment force

and the synchronous mechanism is thus achieved.

The weight-adjusting mechanism and the synchronous
mechanism are therefore preferably functionally
independent of each other, in such a manner that the
weight-adjusting mechanism has no effect on the
functional interaction of the individual components of
the synchronous mechanism, other than to adjust the

return force. With this functional separation, the
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3 synchronous notion path defined by the synchronous
mechani sm bet ween the seat and the backrest is

i ndependent of the weight adjustment, and when the
synchronous nmechanismis actuated, for exanple, the 5
seating area is not raised. A8cording to an expedi ent
design, the effective lever length is defined by the
dlstance between a fixed | ever fulcrumand a

RTINS RALIOR PABNSTRERPSAORY EHeSeRSRESROPhe

Rh&Otd DOsk! SOBRLefaPhREes ARV aRLY gHEABd ckiekat hke to
the fixed |location of the lever fulcrum Since the

shn¢pomdest net hene sweightoadgustdend, t hedswaen thwken

thecea(gnis Ioadlgd su&h thattthg a ht of th(i %
geonotr SPECETR PER o Recreber” P SraiH be: nge
léeﬁixe@taeﬁeanlg sotpLeigeaner depending on the
weight. In principle, the pivoting el enent can al so
be fixed in Iocation and the position of the |ever

Jote e il Q&gengodégigg eéﬂgdég g?@bgﬂever

t he pIVO ng e enen i s connect to a
:ﬂﬁngnh o dé@ﬂﬁ@@Chyohb@sdhsthanesheawdentheflxed lever

k t t, t th t t
B e ooEEe ahettnt SF L HRS, By RFREaREB o
hriét&iaﬁﬂLann detie P INbBNhg | OBEmehbecsRabe SM@QQBE%/Wgthed

the 25 backrest support is pushed downward in

giﬁ]cﬁetl‘@ctlfp theat £1¥ed dleearten bef weba iaeepi fulrnygm.
thk@dsr%ac rdh&&d xl@ éni%cié‘”&bﬁngbéggego Iﬁésseat

oms a co and mechani € constructi
mméh)ﬂheuné&x iémﬂ&amemrsﬁcMCEh£tonhéhheigherofothbeseat

ckrest S ort, d thus to the backrest, the |
o jg?rel’rﬁs‘i‘ CHret e io| @e‘éﬁ’? aﬁﬁ‘édf?’ég‘é?i beirg
tJFféEE&HE¥H a simple manner depending on the weight. In
principle, the pivoting element can also be fixed in
location and the position of the lever fulcrum can be

changed.

In an expedient design, the pivoting element is connected
to a backrest support of the synchronous mechanism and
the backrest support, together with the seat support, is
movably mounted in a guide, in particular in a common
housing. Under a weight load, the seat support with the
backrest support is pushed downward in the guide, such
that the distance between the pivoting element and the
fixed lever fulcrum is changed. This allows a compact and

simple mechanical construction.

To transfer the return force from the lever to the
backrest support, and thus to the backrest, the pivoting
element is preferably arranged relative to the backrest

support such that when the backrest is tilted the
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support such that when the backrest is tilted the 4
pi voti ng el enent pushes the | ever away, against its
return force. In consideration of a sinple design
solution, the 5 backrest support is rotatably nounted
on a rotary axis and the pivéting elenent is set at
a distance fromthe rotary axis. Wen the
nchronous nechanismis actuated, that is, when the
YQeLRY | §1EPPREPUEATaFBCan8VELCRWAYd, 20RdNSE its
backiest fbsc&0t at ed somewhat about the 10 rotary
axis. Due to its distance, the pivoting elenent is
gui ded along a circular path against the | ever such

(R icohs: SRESSL 8 PLYOL D9nHPE! 408881 konld 168 Ehe

yadlwee s evelippepentls pothbebe{f methvedl even abiary axis
l ength. 15 The | ever preferablﬁ features a contact
t

AR] ke {RFVRHENT R LORERE &F cfBht 2Ehat JdRERRES &FERgthe
'fé%éf@“%xf%rnwﬂbﬁ tﬁ@néfﬁéh§Hﬁgég?gégﬁéﬁgﬁweis actuated,

advant'ageously forns a stiding qui or t
;nhan|n§,e%@ﬂ@ntheThQCEnﬂsacissuilaeé dowowapdi ses,
erior.side o

AR, Sendhehees i3 £8e2hen "SongiBhe Shout ene

Pesddep| Bfis I hBus obd act s bet wegRcehet RVl yB8iaGeBRBient is
and the lever is reduced to a necessary ni ni num

cﬂqﬂéi%# Gl o, Ex‘E)’e’@?‘éH}”yPtheaﬁ@hPﬁEtt ar fg¥erj such that
il 1y vve&% 'rhat%ﬁegﬁ de 5’%‘5 ﬁgg&rweﬁ@c&nﬁ. The

sync ronous sn1|s not oade pi voti'ng
eﬂnguﬁ&rtﬂ&ngﬁcnhatessemménéby defeéened hyptlet ilager

P int hat n be reely past the lever to

Siprndein s e fret by ofEToE 0m LeBetEr i 1 enge .

Thi s deS|gn achi eves a zero-force

The lever preferably features a contact surface for the
pivoting element that extends along its lever arm. The
contact surface thereby advantageously forms a sliding
guide for the pivoting element. The contact surface
comprises, for example, an exterior side of the lever, or
a slot in the lever. For an exterior contact surface in
particular, the contact between the pivoting element and

the lever is reduced to a necessary minimum dimension.

Expediently, the contact surface is essentially
vertically oriented, at least when the synchronous
mechanism is not loaded. The pivoting element therefore
essentially defines a pivoting point that can be slid
freely past the lever to adjust and define the effective
lever arm length. This design achieves a zero-force
adjustment of the effective lever arm length; that is, no
forces must be overcome in order to vary the lever arm

length.
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adj ustnment of the effective lever armlength; that

is, no forces nust be overcone in order to vary the

| ever arm length. 5 In order to achieve, with a
simpl e design, zero-force adjustnment of the

effective lever armlength wheén the synchronous
mechani smis unl oaded, the rotary axis and 5 the

fixed | ever fulcrumare arranged, according to a
preferred further developnent in an at | east

egse I I al u ce AR

fﬁ ﬁi&%& ?e§?E%$9?he ever Eme?% E%g g%ébly rce
g@@Euatmdnbyoé tbeuefifecénwrt leverparm dengtha when the
spiral _spring, ope free.end S connected to
RS Bbt R e B, o R padpaietine e, 4Ry Save A and
| 6hé epskeaeteverr ehaxedmasreharkanged,s akebdld@etg the a
desired characteristic_of the return force is thus

adefeseerednfurthersippréopnantr BR BReatetlgast essentially
e&gpﬁf&a ifhﬁgrtlcular the spring. In order to allow
a

ef1ne ange depending on the current weight of
t he user, accordlng to an expedi ent 20 further
devel o nent urn el enent

r
UFBE SEmrestarPe APRLEBROEC BhEnBaCkEsEuBYorRe Lever is

ﬂéfabi?egéﬁéfgtea b ea“@égﬂknoéléﬁgnﬁseﬁn Eﬁ%tlcular a
nge I n pOS|t|0n of |V0t|ng el enent i s thus

aﬁ@ugabdsmwlm%e 0n9|§h¢er@ﬂdrﬂfeWéW€htléep@n@ﬁﬁgedntO the
f C#rrgnéugﬁlgh a%g?% ?HatTEﬁe urn enent

re y conveni ent ur és non |near sSrlng
cﬁéﬁs&mﬁﬁds&rCrelaxe@aablehéanesaehlbhabthhedspmh@gdesired
force increases with increasing spring displacenent.

THAFRPE T hektC spfi hige ERRHERt EPFSEi dSehluFegdingted in a
sif b £d BRI nSEASHY | VhEYrbfurn element, in particular the

spring.

In order to allow a defined change depending on the
current weight of the user, according to an expedient
further development, a weight return element is provided
that applies a return force to the seat support, against
the force of the weight of the user. The change in
position of the pivoting element is thus adjusted by the
weight return element depending on the current weight
load. The weight return element hereby conveniently
features a non-linear spring characteristic, in
particular such that the spring force increases with
increasing spring displacement. The non-linear spring
characteristic ensures that sufficient sensitivity is

provided even for light persons.

According to an expedient further development, a locking

device is provided that is designed such that the current
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30 provided even for |ight persons. According to an
expedi ent further devel opnent, a locking device is
provi ded that is designed such that the current 6
effective lever armlength is fixed when the
synchronous nechanismis acté@ated. This fixing
ensures that actuation of the synchronous nechani sm

does not lead to a change in, return force due to a
dﬁ%ﬁ@%t}Yﬁth%V%¥f%EW|%%ngEbe%sthﬁsdlUH&PhthﬁhéynChronous

| ek 10 SeVi S PG %@ééb' Ynk BCkyudes 2 ARy ea 'ghtggg%ac%atmn

el ement that is I'n an open position
swhdﬁmmnEMQCME@mgussmechaumbmadeds ant ﬂeadeteaaedhange in

from10 the op positio in cuI vers ,
PR AP Faftaie RE& 5 fhangRBR EhSuetbekEige" 18vEr arm
pasidt®n when the synchronous nechanlsn1|s act uat ed.

The 1 ocking device is therefore designed such that
| ocking takes place only after the synchronous

Gﬁﬁp S bl o .
nentéﬂiﬁi %??ds t eeﬁ%%gé ? f? &és éléég%gban1°Cklng
et JeenegEn tpost tiorhebd pimvanedpen pasit¢dhawhénrthbis

Thi s bl ockj I tly_l ocated
SRR AT e S hCAP e ouRne RAREARASER Lrom

Rafd iidarpl ¢ {tn backrestt S6RPRFt revePSELEDE LAAKIAYeq
20 elenent nust be released at first when changing

MQQQ£ %rﬁpﬁﬁnﬁﬂlQQﬂiﬂm%mv%ul@ﬂhlmg pesjhiondyhennthe
Wl ol m L LANCPUSLY PLOK Ao LIRLCL IS, aovice i

ocki ng elenen isTe urned

st fmrdydes fanddesudlet thiat Bbenbng eskesoplaset baly
synchronous nmechanismis no |onger 25 used; that is,

hey SRCIERIGES (TRTRARITN | kS 7eEuRRed- tH rasease or

HlidHKalg ROSdd AN e KOGk ntghéjetﬂéx‘;gabi@eigéﬁiﬁg element
fixes the position of the pivoting elenent only

in its open position is provided in particular for this
purpose. This blocking element is expediently located on
a movable part of the synchronous mechanism, in
particular on the backrest support. Since the locking
element must be released at first when changing users, in
order to allow automatic weight adjustment again, it is
simultaneously provided that the moveable locking element
is returned to the open position by a further return
element as soon as the synchronous mechanism is no longer
used; that is, as soon as the backrest support is
returned to the original position. The locking device
therefore fixes the position of the pivoting element only
as long as the synchronous mechanism is actuated, in
order to prevent the lever arm length from being changed

while the synchronous mechanism is actuated.
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as long as the synchronous nechanismis actuated, in
order to prevent the lever armlength from bei ng
changed 30 while the synchronous nmechanismis
actuated. 7 An exenplary enbodi nent of the invention
is described in further detai1 in the follow ng, by
way of the illustrations. They show, in schenmatic

representation: Fi.g. 1A a side view of an office . .
chdi F*RPHh3AY EV'ERSHFg‘ﬁB& O%e&ﬁﬁni%erﬁlg?n fi§ (Ifpcribed in
offi-EReehaEEaas iR Ehe rMA1LNiHRE hRA Jfongid i on,

W th actuated synchronous nechanism and tilted
batknesrationpi gThex shown| dngedhéaediic viepwesfenttiagdion:
office chair in the area of the seat, for

clarification of the synchronous and

Weight 1Adj uat sngenegtBanoEman Bf fdase cfaiad Wigt a

wei ght load froma |ight person, 15 Fig. 2B

r epr esent at FYACREOPRUE| BECRANGSMh act uat ed

sypghr ppous gechari 8@ K9, 34 @Lnd%‘igj.' fl\Ai aW hd R®agea
office chair in the area of the seat, for
clarificatioangfitibe, wjitbhprotoasedngynchronous mechanism

wel oht Toncany B REES BpEREsRE R o705 2 O
repgesent at iAnensarfelli etdA1Wtibwacifudhed of fice chair in

synchronous nechani sm_Fig. 4A, 4B perspective view
of a nodifiEBeversproRf Whehsgatti &Ky cérgliddegtion of the

houS) 1% oo eRAREORSLS, Wi BRSO PLEIE Siantans 1

illustrati onase of a light weight load from a light
person,

Fig. 2B representation as in Fig. 2A with actuated
synchronous mechanism,

Fig. 3A a detail view of the office chair in the area
of the seat, for clarification of the
synchronous and weight-adjusting mechanisms in
case of a high weight load by a heavy person,

Fig. 3B representation as in Fig. 3A with actuated
synchronous mechanism,

Fig. 4A, 4B perspective view of a modified version

with partially exploded housing.

Components with the same effect are provided with the

same reference markers in the illustrations.

A rotating office chair with a synchronous mechanism
shown in Fig. 1A, 1B comprises a backrest 2, a seat 4, a
housing 6 mounted below the seat 4, in which the

individual mechanical components that make up the
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30 Arotating office chair with a synchronous
mechani sm shown in Fig. | A 1B conprises a backrest
2, a seat 4, a housing 6 nmounted bel ow t he seat 4,
in which the individual nechanical conponents that
make up the 8 synchronous neéhani sm and a
wei ght - adj usting nechanism are at |east partially
i nt egr at ed, |1 .as a stanchio 8 .t hat
B ios Befiori 8B omen: vohSRtsAGUHCAPS. mephgnism
rof@td 10 @4 &t Ca PR L1, SiREOYLEREAM B Fe3Ynalr an%teénchlon
5 nechani sm so that the novenent of the seat 4 and

the-hdfacks egenpegredcbaphefiorb eawhonehés . nﬁheﬁhDWe here.
h .
Eﬂﬁg 5%?63?%So§gigétggai£ofgt go@%ﬁ'&'yét t%gggégprgnous

oSitron shomn
nmecrtmmksrﬂ r o ttlh]aet essendvaheyt hofi Zﬁét 8kaposgi bha@nthe

er Flg A into the 10 position that is tilted
g‘? Y2 PRV P 1 ¢ % €‘Heea1”6l PBPHY, "hapt thteRackrest 2

%y@qaﬁxpé@dr@%mntﬁéﬂpééwmﬁréﬁawﬂ h?g anlﬂ to the

condithion in which the backrest 2 iIs ti e [ east
rnﬂalﬁﬂ¢QI$hQWNwwm Fagd iBe SbetSdats4cmsrmepeddfngmythe

e A Tk At 6 BT SRSt nipal PFRLFEP

@osﬁaﬂlkﬁesih&lpmfﬁlﬂﬁe@ydf@@cﬂﬁapi%%zﬁ@ﬁwébé. bagktgst
mount ed The(;xnchronous mechani sm furt her

TRl iRERS JRgemted pporehnonowi echappent sishenderstood
%ﬁ@%@%n-g“%éh&ﬁ éﬂ'fﬁ'Wﬁq H éfﬁégﬁéeQQS§'Péet11ted at

sol utions for e design o e synchr onous
ﬁm@fmlpantnlailtmdoeeadsﬂmd‘car yandantimll seat ghbsn, a

e e Tohart Wrd (e | LR Evais: o4f heshown

agpkﬁgﬁtjgypport 12 are connected pivotally or by a
sliding arrangenent. The connection of the individua

The synchronous mechanism comprises in particular a
backrest support 12 by means of which the backrest 2 is
mounted. The synchronous mechanism further includes a

seat support 14, which supports the seat 4.

There are principally different possible solutions for
the design of the synchronous mechanism. In the exemplary
embodiment shown, a preferred design is indicated. In
general for a synchronous mechanism, the seat support 14
and the backrest support 12 are connected pivotally or by
a sliding arrangement. The connection of the individual
elements takes place at so-called pivoting points. As can
be seen in particular in Fig. 2A through 3B, in the
application example the seat support 14 is guided at its
front end in a slot 16 on the seat 4 (first pivoting
point). The seat support 14 and the backrest support 12

are rotatably connected to each other by a rotary axis 18
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el enents takes place at so-called pivoting points. As
can be seen in particular in Fig. 2A through 3B, in
the 30 application exanple the seat support 14 is
guided at its front end in a slot 16 on the seat 4
(first pivoting point). The feat support 14 and the
backrest support 12 are rotatably connected to each
€ rotar axi.s 18 9 ég. 2%) second
bgrnéBgoﬁﬁFYO BuPEHEE IMEhBOBEER e ST Diggportihey Packrest
ﬁé%@dlﬁolkh@oﬁﬁéEtédan'Eﬁer%%%tpﬁr%t iegs %ear part
furt pivoting joint 20. 5 As can be seen in Fig.
ZniahpofightBsr mivevéng22oiat BPavi ded for the
construction of the synchronous nechanism and the
conmbi ned wei ght - adj usti ng mechanism which lever is
ras atahl ye noeatietinarig. f xedhireugh BBICEUEbv%4 2bhes
| ever 2 is attached to the housin In the 10
RE AT ERbobiReRPRSETYFFLRG efe ﬁt SYBSHERBPVSs a

SRb & RAn SO | Qﬂdzéhéxé&tnﬁlﬁEdelné%EhE 593%%15@ ﬁ%cﬂlgglsm,

the lever 22 in a counter-clockw se direction

spr kel 1%w¢rngS|SOC@hab&YemOHntedeatreefeﬁddtdewhe fulcrum
I bove he | ever ful.cru 4..1n the

é%%np ary %%%5d %eh?,aFﬁ%c&gd éeghé ¢t PRBSARY fondAcfle
eXxap bety Sethibasement | hg bﬁyeﬁg elehefROWBsiBnBUCAS a
detail_here, Mwvenent of the |ever 22 in a clockw se
FREE oFPEHES 36 t BR_FBR AR EhaSEpFr Hptuspr fRgceeon2ghe

e & ey ointgecwe{@ér %@QQ\)@SE haﬁsxe%v'()ghg%ﬁral

conpri ses | ever arm Is Is essent
rﬁpﬂﬂ@@lys @@mmecaédlatthneuﬁreadeddstatEhethaVek322 above
syngchr ono chanismis pot actuated. The

Sifer OEEIRoRT . RS Pl el nT by oehbaatgent | ® the
w&@m sred aged é@ﬁtgétsxan@bﬁtaeﬁ 8uPEXOEI BE the lever,
el enent 32, designed as a slidi
not shown in much detail here. Movement of the lever 22
in a clockwise direction causes tension in the spiral

spring 26.

The area of the lever 22 above the lever fulcrum 24
comprises a lever arm. This is essentially or precisely
vertical in the unloaded state, that is, when the
synchronous mechanism is not actuated. The left outside
edge of the lever arm comprises a contact surface, for
example for a pivoting element 32, designed as a sliding
stud or a roller, for the backrest support 12. The
pivoting element slides along the contact surface to vary
the lever arm length, and thus comprises a sliding guide
30. The sliding guide 30 is vertical when the synchronous
mechanism is unloaded. At its upper and lower end, the
lever arm features a step that limits the sliding or
rolling travel of the pivoting element 32 above and

below.
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stud or a roller, for the backrest support 12. The

pi voting el enent slides along the contact surface to
vary the lever armlength, and thus conprises a
sliding guide 30. The sliding guide 30 is vertica
when the synchronous 30 necham smis unloaded. At its
upper and |lower end, the Ilever armfeatures a step
that limts the sliding or rolling travel of the

pi voting el ement 32 above and below 10 The

RIREO T G & RB M e d. S3 ITOHO LRGP0 & Non b@ﬁ%fﬁé&krest

support 12, offset fromthe rotary axis 1

Fwpdmerhor, offmet ofowy E@xe srdBaryg axiany@d Burbhermore,
mmon vertical linpe 5 with thg | ever ful crum 24. IT 1

cg’r?oi‘??atﬁra’n At the' S EFTIRETD o eht GOTBRN oY St hgcal line

Silth "hegUiddeeBEuldingn ald OVBn ZEfioThHF £6n aflj bRt pRAt

of the position of the pivoting _element 32. 10

FET Ao L SART AR GOt Tin S WP 81 039 delhif allows

S -&g@mgggm§ﬁ enent,, 34, . whi
itztsé%osupport%{d%on one side t@?/e ?@%ﬁoﬁ%ﬁ C?Jf %]ﬁ% %‘3@#%9
@leaecht @2 .t he ot her by the seat support 14, and

applies a return force to the latter in the vertica
direction. As an 15 alternative to the foam el enent

Fhrtheridrity @ fEBYn(Car: t1ahs & Réndisedi fSpPoVelSAt in the
return element. The foam el enent 34 has a non-1|inear

SpEmMpd sgtyarepdastinanite a8 m vinath eleerfasihg which is
UIRACEP U SIPladd P AIERS M OOPY 338 1901 P 1 8F ana

el ement SO ircreases e spri
bar dies ©thBre Iseathes Wraar tsulgborst gud dethd pheies a return
vertical direction wthin the hpusigg_by at | east

SRECGuitde B JathSte 1%>Fé}?plva?r’§)”é?ﬂﬁo IEFRCLPe ARAN
SuRROL th4d Y WiRS BHnf® lement 34, a spring element can

also be used as a weight return element. The foam element
34 has a non-linear spring characteristic, in which
increasing displacement, that is, increasing compression
of the foam element 34, also increases the spring

hardness.

The seat support 14 is guided in the vertical direction
within the housing by at least one guide 35. In the
exemplary embodiment, the seat support 14 features guide
pins that are guided in a type of guide track in the
front and rear areas. In the exemplary embodiment, the
seat support 14 has approximately a trapezoidal cross
section, where its front face trapezoidal surface is
oriented vertically and can slide along a vertical
interior wall of the housing 6. Due to this forced
guidance in the housing 6, the seat support 14 - and

along with it, the backrest support 12 - is slid in
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25 pins that are guided in a type of guide track in
the front and rear areas. In the exenplary

enbodi ment, the seat support 14 has approximately a
trapezoi dal cross section, where its front face
trapezoidal surface is orientkd vertically and can
slide along a vertical 30 interior wall of the

housing 6. Due to this forced K guidance in the
hBRErhie6, FrAB §€aPP§§EpBPF1E&°n aRgo & JRyek dpsition

t hgebagksgstiguppart 342 - is slid in 11 parallel
from an upper position into a | ower position (see

al so Fig 2A, 3A). A locking nechanismis also

0 d t hat rises t 5_locking, el enents t.hat
A koS ab R T B 28, al8p, ByoVRel] halyprites two
el@@ﬁﬂﬁg3éﬁeﬁéﬂt§ tneki fgral ameatciibgt Babcek,S namely a
rotatably npunted about another rotary axis 38. The
| BtxeRglerkhBat ©38EeNE 2Pgi ang eoArekiag edemgat 36b that

hP§Sf8 tgbl%ﬁte EQQ éﬁ?ﬁtngngkﬁggnko%gq 2xis 38. The

rotata to 1 e seat support and with
th@ckEng ehement 34ai $s nmgaﬂﬂy cnnhbetedrtbcahe housing

rect i The. t cki meNt s 36a, b feature
[t PP bER] FEC  boF R BFCRARRERENIED FocRoFREaPaRaiFRted to
p@ﬁété@@toéu%ﬁSrtoﬁklnQn&'ﬁﬂEHtEhefQEaklﬁﬁ E%rQnQ4 is
another in the vertical direction, and 15 t
tm@vwelc¢ i tal thesyerbhcal ghsesbapns uEb@r twe4 lockanghe

f%ﬁ%%%%6§€%og'ﬁggﬁuréh? 259§8§%;58t Sgﬁ'ggagﬁgts that

emen hat "Ts orren e rota
IxmwkrmheefehaniseSpbsisldﬁsbgneﬁelnbekangoenemands

corres ondi ngl the rotatable el ement 36b_ has at
LB ore ?%%k?%ﬁtF%Bthn Rhet ¥eFbwerleAdrersion, and

mai@cla t@@%éfyfcapcgbggtibh 5Ea£hacgéatnsh§5§ort 14.
vertical direction is fornmed between the two | 0Cking
elengg sexggepbary embodiment, the 51de of the locking
element 36a that is oriented toward the rotatable locking
elements 36b is designed like a comb, and
correspondingly, the rotatable element 36b has at least
one locking tooth on its lower end. In general, a

positive locking fit that acts in the vertical direction

is formed between the two locking elements 36a,b.

A spring element designed as a leaf spring 40 applies a
return force to the rotatable locking element 36b, such
that it is pressed against the fixed locking element 36a
into a locking position. To do this, the one free end of
the leaf spring 40 acts as a lever extension above the
additional rotary axis 38, in order to apply a torque to

the rotatable locking element 36b.

The locking element 36b is simultaneously held in the

open position, in the position shown in Fig. 2A, 3A,
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A spring element designed as a |leaf spring 40 applies
a 25 return force to the rotatable |ocking el enent
36b, such that it is pressed against the fixed
| ocking el enent 36a into a | ocking position. To do
this, the one free end of thHeleaf spring 40 acts as
a |l ever extension above the additional rotary axis

j n or a.torque to 30 the rotatable

I%ﬁ%+%@teFeﬁe ?rggbagﬁﬁéeﬂoPVlHBeeP€ﬁ§n§P§689‘§° by a

Sl&%@ﬁaﬂ&@“ﬁéYeQ@édelgméﬂg 49PeRLROSEE AN 1kRckitC 42 is
position shown in Fig. 2A, 3A, 12 against the force

a@ﬁﬁimecbya%h@ leafthpti hg 26fsby Aromanoh ammnected to

r nt._42. _Th Iat | enent. 42 i.s _desi
gghi ?%2? é%p%?¥ge$2fron1Sﬁdcgggﬁggﬁea gpppﬁg Fone
0722742 escsntsal@@oaifeé.zonv\bhé hleeriagt elametipp8bbf AaNthe
face, contact area on the | ocking elenent 36b in the
RRTAT R SRR | H AT 49 - 22R aRRA3AR WWBRNt RBe synchronous

Y PN ST s NBSTeRESH | S unl oaded. The oper at i ng

nmet hod of the autonatlc wei ght adj ustnment, 10 that
|s the automatic adjustnment of the return force

at acts .on the bac t nchron S_ ..

ha R 1 RGBT | EHOCRRFPBRE W RePg adjustment,
ReHdt cid aftl@@ta&h&orh@tﬁg a&j Gstwént h6eUghe3Bethivht BBE-ce
details can be found in the perspective

rtérﬂfesaeqﬁ%t%ntm mgkraat WeenTh efsgufebgomsugAmegBamsm
i Ce,C e
Bl o6 e theg 1 iScl BIELLCLORedeh0n using
mxy Zﬂ\tﬁﬁbugm WntFastheshdacshesothncbechaiind in the

under a heav | oad, that is,_when a heay pgfson
R P SR SRR B 1 90 voF oRi 9 aci Ber BBt The. bAGEACS

I20 98l How tkdadge dd dhei £fhRehi ve Lengignelyt h8adeq,
l'ever arm The effective | ever armlength i's forned

Kéyat b‘lys,t e & ahkght person is seated on the seat. Fig.

3A, 3B, in contrast, show the office chair under a heavy

load, that is, when a heavy person is using it.

The automatic weight adjustment is based largely on a
change in the effective length of the lever arm. The
effective lever arm length is formed here by the distance
between the lever fulcrum 24 and the pivoting element 32.
Under a light load (light person), a long effective lever
arm length is automatically set, and the pivoting element
32 is positioned at the upper or uppermost area of the
lever 22 (Fig. 2A). The force needed to move the lever 22
into a rearward position (Fig. 2B) is therefore
relatively low, and the backrest 2 can be moved easily.
In contrast, under a heavy load (heavy person, Fig. 33,
3B), the effective lever arm length is shortened and the
pivoting element 32 makes contact at the lower area of

the lever 22, or at the lowest area immediately above the
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between the [ ever fulcrum 24 and the pivoting el enent
32. Under a light load (light person), a |long
effective lever 25 armlength is automatically set,
and the pivoting elenent 32 is positioned at the
upper or uppernost area of th&3 lever 22 (Fig. 2A).
The force needed to nove the lever 22 into a

rear war osition (Fi 2B) is_therefore _relativel
| 8 En Gl R U Shr o a1 TERk b NSy i BRGS0 fiide che

CQQbéﬁsbz uader theheavy Lead clkeavy RERSOYrddid: 3’and

3B), the effective lever armlength is shortene
th@crpa$@dbngndléh@nbagzrﬁﬁke§ dentradiatdtvetlye didifgicult to

or _at the |lowest area
?ﬁg@ |é & y a oegdtﬁgw *Faver fulcrum 24. The force

that is needed to shift the Ilever 22 into the rest
position is thus reatl&b i ncreased, and the backrest
e

SThe PaFAt FYaV§LAFAf PYuche: #1ivRbiadhadiement 37d to move the
doyepeLde 5 THeopahh Eﬁﬁfghlgﬁdbﬁggq%lgbng mﬁdﬁgfndent of

el ement 32 to nove the Dbackrest into the t

eblde poesighbnlpadi ndependent of the weight |oad. 10
This path is essentially determined in the exenplary
enbodi nent by the di stance between the rotary axis 18

amfistperpi Vot bogept eaeNt, ddteThised Sharee keMdlary
another lever arm The contact elenent thus noves

Fopedbmert r eyl BRepdiatanse F’@FH??na%?@ rotagyy axis 18 and
t
PLEL P 20LY1 00 81dmefiondan ¥REL G3keakks r“eﬂegnlg Wother

cru nce t he pat travel
plawern@rmleﬁbetcaﬁtaenaemsmenonShaBtmoneéea&bﬁgnh of
he ef{ectlve | ever arm | engt of the |lever arm the

T e it tay F5e  PlhEVoRx9s T8 LHupkobreabay eB o
hfrvy vOPEiEARNak0s Rithobher 1£9a¢. fulcrum 24. Since the

path travelled by the pivoting element 32 remains
constant, independent of the effective lever arm length
of the lever arm, the angle travelled by the lever 22 is

much greater for a heavy load than for a lighter load.

In this manner, the weigh-dependent adjustment of the
return force is doubly effective. For a heavy weight
load, on one hand, a higher return moment is required due
to the shorter effective lever arm length. On the other,
in addition - for the identical distance of adjustment of
the backrest 2, from the upright position to the tilted
end position - somewhat significantly greater travel
(angle) of the lever 22 is required, along which the

increased return moment (torque) must be resisted.

Adjustment of the effective lever arm length is
determined significantly by the properties of the foam

element 34. When the seat 4 is loaded, the foam element
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20 In this manner, the wei gh-dependent adjustnent of
the return force is doubly effective. For a heavy
wei ght | oad, on one hand, a higher return nonment is
required due to the shorter effective | ever arm

l ength. On the other, 25 in awition - for the

i denti cal distance of adjustnent of the backrest 2,
fromthe up position to the tilted_ end position
38 ohEnFarbEs ﬁ?gléﬁﬁtF?egﬁéﬁFeFuPP8¥él14(&ﬁgm$WQ§

thswheyRE 22 tBe'6d¥tiedn a&eaetwehchAkh%he'%%5%@%%%e, he

return nonent (torque) nust be resisted

A@}W@th@@tebemehe éﬂfeetguedbdveﬂoagnthengﬂhdrmg guide in
det ermi ned. signpficant by the propertiesg of the

e, ALPERe POtk OWERE e Y ellE RUIRSLY, G35 Sora” pga e
eseaend 14 uﬁﬂohded?WﬁhésﬁéﬁtaﬁdpFBQtSQat isupR@htedldback
is noved downward in the vertical direction. At the
sHAEC t PR, UPRRT pRibiahgPeFiReAR BY tiegurguanalferge of

@ﬁ e SthAhng1 GHide sy the direction toward the |ever
f

crum As soon as fhe 5 seat 4 is unloaded, the
seat support 14 is pushed back into the upper

tial ppsition.b the return_force, of _the _foam,
FrohCIHng AV SE ki RgITEVFREY BodbiRghBg £5LPEK ke Lever
e&fmeciér\@tﬂl e¥gte 10 R&S beadt Beenceti i shasupeen et the
It is coupled to the backrest sug port 12, such that
£

tbﬁecl@m%mupmﬂch?, pusht Fbat ofheheussantsuppoiral
hé‘ﬁfb{?%e&é(et %Gg%oﬁkei@”t A8: £his! Qﬁéegl%gmg

|xed on % Sync ous Rani sm s “act
tdibdmerst, 31 the backeé@san? f$xé&8 obhlyedf Akel egfchtonous

s packoesi, 2, e 10ty tiLied. Lhe ol at il e Lopking

tilted. As long as the backrest 2 is not tilted, the
rotatable locking element 36b is held in the open
position by the latching element 42, against the return
force of the leaf spring 40. Since the latching element
42 is formed as a lug extending upward from the backrest
2, it is pivoted out of the latching position when the
backrest support 12 is moved due to tilting of the
backrest 2, and the locking element 36b is freely

moveable.

In this case, the locking element 36b is pivoted against
the fixed locking element 36a by the leaf spring 40, and
the vertical position is fixed. As soon as the backrest 2
is moved back into the upright position, the latching
element 42 acts on the locking element 36b against the
return force of the leaf spring 40 and forces it back
into the open position. The release or latching by the

latching element 42 preferably occurs here when the
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position by the | atching el ement 42, against the
return force of the leaf spring 40. Since the

| atching element 42 is forned as a | ug extending
upward fromthe backrest 20 2, it is pivoted out of
the latching position when thHé& backrest support 12
is noved due to tilting of the backrest 2, and the

Iocklng el enent 36b is freely noveable. 25 In thi
r§%e % obki Ml ePLRYitOBER 28~ ﬁlvﬁ?éatéﬁﬁlﬁgtthFhe

ﬁ&%ﬂ@%é‘ﬂtf&ﬁ@f‘%ﬁé%&&ki@@t'@af spring 40, and
the vertical position is fixed. As soon as the

backrest 2 1is noved back into the upright position,

T e S o T e B et b e Sp Rl Showi e

amllgfm;rwg uétha@lﬁned:Hiﬁmlérhed@@@ﬁlbéal héoe. f&Ebe
release or latching by the |atching el enent
et G bbe AT Fek Bdihehe t Fetysn BﬁéﬁﬁeéFtEngson the

tﬂéélﬁ&% C{"Eé/n 35S L&At Neh ot Pih@*ﬂ%?ﬁoﬁéEhSH of

rest 2. A particular a v tage
syprectar iy o redens smelwromous$ mecighni e ust nog influenced

gﬁg |snngescr bed herg for thonatic?£I¥ adj u hing

Urh- 1ot ceP et i T oh t AR batkT est P2 cafi’ b
RAIrdihddrd ddei ¢t | et el ofret Mo ds @4t PPLhAt tRE Bhckrest
t he synchronous nmechanismis not influenced by the

ot PaPgrBtidg st §he dakht cca%etherhmclmseﬁ he, 1@re constant,

bagigggﬁiggfq%%g%%%ﬁ%%ﬂ§ﬁgz%§§§| é¥€99% gfe

ave ictin dteaning uh&iamtdwtrﬁsécﬂ]eumwhelbadkréat 2 is
particul ar, this  avoids havi e se

ed )
e Hkligoerith SRSUEES | #ar he (pAAkEEEE 2 1o
tﬂﬁﬂtéﬁ“”tﬁé“%éﬁ%”ﬁ‘%ﬁ é&l@eé5bééi%£ﬂd the §8@ﬁwérﬁ3 just

tilted backward and downward, | ust
as it is for typical synchronous mechanisms without

automatic weight adjustment.

A further advantage can be found in that the weight-
adjusting mechanism has zero-force adjustment of the
effective lever arm, due to the vertical arrangement of
the lever 22 and the vertical adjustability of the seat
support 14.
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as it is for typical synchronous nmechani sns w t hout
automati c wei ght adjustnent. A further advantage can
be found in that the weight- 20 adjusting nechani sm
has zero-force adjustnment of the effective |ever

arm due to the vertical arramgenent of the |ever 22
and the vertical adjustability of the seat support
14. 16 Reference |egend 2 Backrest 4 Seat 5 6
HRRES TR SteFRPPon 10 Foot 12 Backrest support 14
Seat support 10 16 Slot 18 Rotary axis 20 Pivoting
joint 22 Lever 24 Lever fulcrum 15 26 Spiral spring
3D Sl iBAekresaring 32 Pivoting el enment 34 Foam
g%ene 36a Fi xed | ocking elenent 20 36b Rotatabl e
I“ocki M% enent 38 Additional rotary axis 40 Leaf

Pri ngidZs i@g chi ng el enent

8 Stanchion

10 Foot

12 Backrest support

14 Seat support

16 Slot

18 Rotary axis

20 Pivoting joint

22 Lever

24 Lever fulcrum

26 Spiral spring

30 Sliding bearing

32 Pivoting element

34 Foam element

36a Fixed locking element
36b Rotatable locking element
38 Additional rotary axis
40 Leaf spring

42 Latching element
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25 17 dainms 1. Chair, in particular office chair,
featuring a weight-bal anci ng nechani sm and a
synchronous 5 nechanismto which a return force is
applied that depends on the current weight | oad and
that is applied by neans of &7lever (22), the
effective lever armlength of which can be changed

in order to adjust the return force, whereby the

wei ght 10 adj usting mechani Sh#1%8Sdesi gned such t hat

the effective lever armlength is automatically
adjusted for the current weight load. 2. Chair

accdrdi nfFhagi ol aimparticywaehofhecd scdiect feattcing a
arm |l ength .igs . defin the . di stance.between a

fixed |evt"’rek}l§‘}ﬁ'§br%lrﬁ 2 9o'?ec?%%l‘%@vae?d(iziy‘&%lar%nous
pi voti ng mdcdrmnisn( 32) wHidlhes Bynehs oOfeLGe @@hg]bﬁmad that
the positjon of which can be adjusted._ 20_3. air
accor di n¢'SRETIRiR L0 FHTIH tHRIIRY ntPRréRd that is

mechani s LoNRIY §85 n{’éaﬁ'ﬁaatoﬁuapppé\;er(gﬁ) angkluté‘ %J‘)E/f%ctive

backrest support ('12) that is ‘connected to

joint andetveat damelletesh hef 2hjpilvotamgoe| enenged 329 order

as a feature,.which.are .novab nount.ed i.n common

gui de sudt téﬁié‘tustthghedi]%etta% %%f%’enw?%ﬁelﬁ'\%l?? ngeLght-

el enent EWustithg e-Hdrxiash | @y eled Wwed BG4 ) thét the

adj ust ed dependi ng on the current welght |oad. 30
effective lever arm length is automatically

adjusted for the current weight load.

2. Chair according to claim 1, in which the
effective lever arm length is defined by the
distance between a fixed lever fulcrum (24) of
the lever (22) and a pivoting element (32) of the
synchronous mechanism, the position of which can

be adjusted.

3. Chair according to claim 2, in which the
synchronous mechanism comprises a seat support
(14) and a backrest support (12) that is
connected to it by a joint and that includes the
pivoting element (32) as a feature, which are
movably mounted in a common guide such that the
distance between the pivoting element (32) and
the fixed lever fulcrum (24) is adjusted

depending on the current weight load.

4. Chair according to claim 3, in which the pivoting
element (32) is located on the backrest support

(12) such that when the synchronous mechanism is
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4. Chair according to claim3, in which the pivoting
el ement (32) is |ocated on the backrest support (12)
such that when the synchronous mechanismis 18
actuated, the pivoting element (32) pushes the |ever
(2) away, counter to its returth force. 5. Chair
according to claim4, in which the backrest

support (1 i.s rotatabl, nnunt§g)on a rot axi s
(18) andgFﬁé‘aﬁe\%tl Si¥Ang $Henant | té%i-‘%i%e% the
di stance1kk@m t(Bg HRERYY RMntdrl®o s QAidrn force.
according to one of the clainms 2 through 5, 10 in

which the lever (22) features a contact surface (30)

forgthe Eh gklggcgggg%%;t 321a 1%1%pg \M%¢¥%%Jgie backrest

plvotlng el ement € p03|t|oned ust

t he effeehpperlte\(&lz an® rengitiabllb mbur@e roratacqrdharig/
to claim6, in_which the contact, surface (3
essentlaFF&SvéF§|c§Pdwﬁ€ﬁ Pr&otdRTe n%%ﬁaﬂﬁém

i's not |QBQQQedSatcga'dﬁs@%?l‘?:%d'f%ﬂ ﬁhéﬁ%rg, 3;3{{67 (18) .

in which the 20 rotary axis ver
fulcrum (24) are at |east essentlally | ocated on a

hepr ecblPi BPSPRRLN925% A0 ah tife NBI X GFE@USR 5,

is applied Wuianr eher nevelrenent EeBkureRe of emterd of
which is connected to the lever (22), such that when

the | evefurfaye ((30) ofgregher RAVE fgen edlegemst (328), along
i s tens'ﬁﬂ?éh Che ﬁh%eqn 3Q1 Lfenthaih) el He'Pdsd tioned

one of the prece
to adjust the effective lever arm length.

7. Chair according to claim 6, in which the contact
surface (30) is essentially vertical when the

synchronous mechanism is not loaded.

8. Chair according to claims 5 and 7, in which the
rotary axis (18) and the fixed lever fulcrum (24)
are at least essentially located on a common

vertical line.

9. Chair according to one of the preceding claims,
in which the return force is applied by a return
element (26), one free end of which is connected
to the lever (22), such that when the lever (22)
is rotated, the return element (26) is tensioned

or relaxed.

10. Chair according to one of the preceding claims,
in which a weight return element (34) is provided

that applies a return force to the seat support
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in which a weight return elenment (34) is provided
that applies a return force to the seat support 19
(14), directed opposite the weight load. 11. Chair
according to claim 10, in which the weight return
el ement (34) features a non-llicnear spring 5
characteristic. 12. Chair according to one of the
preceding clains, in which a |ocking device (36a,
36b) is prévi-dédreched CPRPSditenddss (i Iatl datk
current effective 10 lever armlength is fixed when
the synchronous nechanismis actuated. 13. Chair
accdidi nghedrchaicortidng romMaulelint A ,| dokiwigich the weight

ol emont (S6HFt FAETEE A | FepBAaro DI 1) OR i s

the synchhamradsemggha smis unl oaded, and is noved
into a | ocked position when the synchronous
nmechani smi s act uat ed.

12. Chair according to one of the preceding claims,
in which a locking device (36a, 36b) is provided
that is designed such that the current effective
lever arm length is fixed when the synchronous

mechanism is actuated.

13. Chair according to claim 12, in which the locking
mechanism (36a, 36b) comprises a movable locking
element (36b) that is held in the open position
when the synchronous mechanism is unloaded, and
is moved into a locked position when the

synchronous mechanism is actuated.



