1 BODY SUPPORT STRUCTURE [0001] This application claims the benefit of U.S. Provisional
Application No. 60/994,721, filed September 20, 2007 and entitled "Body Support Structure," the entire
disclosure of which is hereby incorporated herein by reference. FIELD OF THE INVENTION: [0002]
The inventioH @RE838338 body support 10 structure, including for examplRCA/Bi8886Y fafhiture for
sitting on or a piece of furniture for lying on, such as, for example, chair, armchair, stool, bed or sofa,
having a self-adjusting spring mechanism. BACKGROUND: 15[0003] DE 37 00 447 Al discloses a
piece of furniture for sitting on, in which the body weight of a person is detected via the loading of a
seat part and in which the leaning force required in order to adjust the inclination of the back part is to
be adjusted as a 20 function of the wetght farce ofithe parson:rliMs automatic adaptation takes place
by a spring being compressed by the weight force of the person, with the backrest carrier acting

against this compressed spring. A disadyaniage of.a piece of furniture of this fype for 25 sitting on is

that, here, only the weight force acting on the seat part can be detected. A weight force introduced via
the back part oF&MTreStSCihich Ry e picsent eank8Y BE torréttly Hetedted By thaltfdchanism, since

it is dissipated via the goupling okthe; earsier 8.fhe bask partalsede tbe seat garrier. This may
entire disclosure of which is hereby incorporated

herein by reference.

FIELD OF THE INVENTION:

[0002] The invention relates to a body support

16 structure, including for example a piece of furniture
for sitting on or a piece of furniture for lying on,
such as, for example, chair, armchair, stoocl, bed or

sofa, having a self-adjusting spring mechanism.

BACKGROUND:

15 {00031 DE 37 00 447 AL discloses a plece of furniture
for sitting on, in which the body weight of a person is
detected via the lcading of a seat part and in which
the leaning force required in order to adjust the
inclination of the back part is to be adjusted as a

20  function of the weight force of the person. This
automatic adaptation takes place by a spring being
compressed by the weight force of the person, with the
pbackrest carrier acting againsi this compressed spring.
A disadvantage of a piece of furniture of this type for

25 sitting con is that, here, only the weight force acting
on the seat part can be detected. A weight force
introduced via the back part or armrests which may be
present cannot be correctly detected by the mechanism,
since it is dissipated via the coupling of the carrier

30  of the back part also to the seat carrier. This may



2 possibly result in too weak a reaction force of the carrier of the back part, [0004] Furthermore, US 5
080 318 discloses a control device for the inclination of a chair comprising a weighing device which
causes an adjustment of a tension device for a leaf spring which cushions an inclination of the seat,
the adjustment travel being dependent on the weight of a user. A control device of this type has the
disadvantage that the weighing of a user and thergfore the setting of the leaf spring take place under
load and are therefore sluggish and consequently slow and inaccurate. SUMMARY: [0005] In one
embodiment, the invention is directed to a body support structure in which a spring mechanism which
cushions a rechninglof v persontcanrbetadapted o theweight ohthecperson,iwhitesweighing is to be
smooth and is.to take place %Jligklg ggg %:é:g{ately. The body support structure can be configured in
one embodiment as a piece of furniture, in particular a piece of furniture for sitting or lying on, with a
weighing mecHartH for'cohtroligthe sPAnPméehanisht, irfivhich thesweighing: iechanism can be
produced cosigffestively, {0006} Acgarding.to one aspect.of the present:invention, a hody support
structure includes a body support member and a base including an upper component coupled to the

body support Hidmber and 2 ower Eonhorent 3dapfed &be SippdHted on A ficdSAi adjustable
spring mechanism ircluding a biasing spring diagesdhe body suppormember upwaedly. The spring
mechanism is,gdlusighle hatween,at leasta fiet and 2 meshanism, The wejghing meghanism is
moveable between at least a first and second weighing position, wherein the Spring mechanism is
adjusted such-that tivé Bidsing spritg appliés thefirspandesetond blasihg fortesasithe weighing
mechanism i moved:hatweenthgdirst and secand pgsitions The weighing mechanism includes a
height adjustment device disposed between the upper and lower components of the base. The height
adjustment devi€é s 8dfustabfe bafivdeR &t 184st Altist ARd 'sectd-Reight®Fhe Reightadjustment
device includes.aspneumaticsspiingr#he paeumatie springdnelndes:a pressurgdube toupled to the
lower compo%%rgvgn&%p'&s%oa%&grf tgr_}ding upwardly from and moveable relative to the pressure
tube. A housing Is disposed around the pneumatic spring and is coupled to the upper component. An
adapter is coupled to the piston rod, and a weighing spring separate from the biasing spring is
disposed betweErARE :adapter and the housing. The weighing spring supporting the housing. The
housing is moveable relative to the adapter between the first and second weighing positions. In this
way, the weighifd Mechanieit aRBEviER: For Féightiadjastrient, which inereases the functionality of
the body supportstaycturespitheut incurng sybstantiahadditionakeasts @r armplicateg mechanisms.
[0007]In one e?b%limenﬁJk a movement c%c;,lnverter, including a cable assembly, is connected between
the spring mechanisnt and the weighiig machanisi. 17 tHiSEmBodiniént 6nly S8Mdie cable is
needed, and does het requivea coliplingeorretarysystein, sincedheladaptet,sconnected to the cable,
rotattes with te, ppar Base eamponeql. copngetedJg.he cable quide, I addiion. ihg aesthetics of the

body support structure are improvided by providing a visually uniform center s p°portncolumn. In
particular, thé’Relising &xEsids 4 Betiweer e uppér aftlowesbasewarrponents &5 the body support
member is mexed between minimunpaad aaximum;height pesitians, such-that the-prgssure tube
ana/or piStonprggcaelz’e gigdegutggrftng\év. for sitting or 1lying on, with a
welcghing mechanism for controlling the spring
mechanism, in which the weighing mechanism can be
produced cost-effectively.
[0006] According to one aspect of the present
invention, a body support structure includes a body
support member and a base including an upper component
coupled to the body support member and a lower
component adapted to be supported on a floor. An
adjustable spring mechanism including a biasing spring
biases the body support member upwardly. The spring
mechanism 1is adjustable betwsen at least a first and
second bilasing force. A weighing mechanism is coupled

to the adiustable spring



[0007a] According to another aspect of the present invention, there is provided a method of using a
body support structure comprising: supporting a lower component of a base on a floor; positioning a
user on a body support member coupled to an upper component of said base, wherein a height
adjustment device is disposed between said upper and lower components of said base, said height
adjustment device comprising a pneumatic spring-comprising a pressure tube coupled to said lower
component and a piston rod extending upwardly from and moveable relative to said pressure tube; a
housing disposed around the pneumatic spring moving said upper component relative to said lower
component against:a biasing fiitee atsaidwejghingrspringdn response:-te:saig positioning said user on
said body support,member; adjusting a biasing force of a biasing spring in response to said movement
of said upper%mib%c}%sg%t raelgfﬁ“vre“’t% ga‘arfL Iosvxelaecg) Eb%ggnle%}la% ir%?%g %?é%nd%%g tf said weighing
spring; rotating sai¢ by Suppehianembet relative totsaid fower componént; andapplying a biasing

force to Dody skepar] mpmber ith said ipsing sping. s sl badsuRparL memiber s rotated relatve
to said lower component. 4a BRIEF DESCRIPTION OF THE DRAWINGS: [0008] Firther details of

the invention AR d&&rHEd Gy Means of kerhplahy éshoamherilustated diagrammatically in the
drawing in whieh:of@G008bEgures: ka-1d shew diagrammafic views, af faur basic,varantg of a piece of
furniture designed as a chair;. [0010] Figures le-Ih show diagrammatic views of a standing and sitting
person; [OOl%f%%%?eg %glgfctélﬂ%% adggéé(r:aemﬁq%?i%?ﬁ@sqra%%woefeﬁlpi%%% JtHbfHituTE According to the
invention in tA@positions {0012] Figufe B'shows am.enlaiied ilhastration of auweighing mechanism, a

spring mechagismnd a.moyereat sonerter ol piece,of fyrifyce agcording o the jnvention; [0013]
Figures 4a-4c show diagrammatic illustrations of further design variants of a piece of furniture
according to e mVentiGiont- The height adjustment device includes a

pneumatic spring. The pneumatic spring includes a
pressure tube coupled to the lower component and a
piston rod extending upwardly from and moveable
relative to the pressure tube. A housing is disposed
around the pneumatic spring and is coupled to the upper
component:, An adapter is coupled to the pisteon rod,
and a weighing spring separate from the biasing spring
is disposed between the adapter and the housing. The
welighing spring supporting the housing. The housing is
moveable relative to the adapter between the first and
second welghing positions. In this way, the weighing
mechanism also provides for height adjustment, which
increases the functionality of the body support
structure without incurring substantial additional
costs or complicated mschanisms.

[0007] In one enmbodiment, a movement converter,
including a cable assembly, is connected between the
spring mechanism and the weighing mechanism. In this
embodiment, only a single cable is needed, and does not
require a coupling or rotary system, since the adapter,
connected to the cable, rotates with the upper base
component, connected to the cable guide. In addition,
the aesthetics of the body support structure are
improvided by providing a visually uniform center

support column. In particular, the housing extends



[0014] Figures 5a-5c¢ show a diagrammatic illustration of a further piece of furniture according to the
invention in a nonloaded and a loaded position; [0015] Figures 6a-6e show five variants of a weighing
mechanism, a spring mechanism and a movement converter of a piece of furniture according to the
invention; [0016] Figures 7a-7f show six illustrations of a further design variant of a piece of furniture
according to the invention; 5 [0017] Figures 8a-B¢ show three illustrations of a movement converter;
[0018] Figures 9a-9c show diagrammatic illustrations of three further design variants of a piece of
furniture 5 according to the invention; [0019] Figures 10a-10d show four illustrations of a further design

variant of a piege QEfurniture @ﬁ%qmgﬁg tljg%\&er}giggéaeg)mpjggég]%}s:iggges_gg-lgos ow five

illustrations of a 10 further design variant of a piece of furniture according to thé inverition. DETAILED
DESCRIPTIORPBEHE BRESENTLY PREEERREDVEMBODHIENTS: (0021 Figurestis to id illustrate
four basic variants;i5 opahiodycsupportsitcture accarding to-the invention, which;are, shown for
example and }Ltgg’%%lirgi(ga ion_as a piece of furniture for sitting on 2 in the form of a chair 3. All four
pieces of furnlﬁjure I compr?ieaéfsese%ﬁgﬁﬁ%g Igfv%é)?npgrjt 27 a middle part 5, an upper 20 part 6 and a seat
7. It should bel GR@eisiood dvat the irverition can Eisorbesincerporatet], withoutliitation, into other

e e L
support ° structure comprising: supporting a lower
compenent of a base on a floor; positioning a user on
a body support member coupled to an upper component
of said base, wherein a height adjustment device is
disposed between said upper and lower components of
said base, said height adjustment device comprising a
pneumatic spring comprising a pressure tube coupled
te said lower component and a piston rod extending
upwardly from and moveable relative to said pressure
tube; a housing disposed around the pneumatic spring
and coupled to said upper component; an adapter
coupled to said piston rod; and a weighing spring
disposed between said adapter and said housing;
moving sald upper component relative to said lower
component against a biasing force of said welghing
spring in response to said positioning said user on
sald body support member; adjusting a biasing force
of a Dbilasing spring in response to said movement of
said upper component relative to said lower component
against the bilasing force of said weighing spring:;
rotating said body support member relative to said
lower component; and applying a biasing force to body
support member with said biasing spring as said body
support member 1s rotated relative to said lower

component.



25 designated in summary as a base C. The seat 7 is in each case articulated on the upper part 6
which is connected to the middle part 5. The middle part 5 is carried by the lower part 4. Thg lower part
4 is designed in Figure la as a foot 8, in Figure Ib as a 30 wall holder 9, in Figure Ic as a celllng holder
10 and in Figure Id as a swing 11. Figure la also shows, in principle, the arrangement of a height
adjustment WO 2009/039138PCT/If S2008/076605 6 device 12 between the lower part 4 and the
middle part 5 [0022] Figures le to ih show diagrammatic views of a person P _and of a piece of_
furniture 1. In Figure le, 5 the person P is standing in front of the piece of furniture 1. In Flgure_lf, the
person P is sitting upright in an upright sitting posture F;]l ona ieat part 11300f aI sga’g 7 off thetpl)le(zje |0r:
furniture 1 and jn thi jects a back part 14 of the seat 7 to no or 10 only insignificant loa -
Figure Ig, the s%r%iérggc?rﬁ rfe%ﬁﬁeg Eaé@\%aWd%Gr%%lrwardly inclined sitting posture P2 and in

this case experigness sreaunterorse, (o e bk petl 14 afthe seat 7,of the piece of furiture 1. n
Figure it, the person P 15 leans forward into a forward[S/ inclined sitting posture P3.
by means of exemplary embodiments illustrated

diagrammatically in the drawing in which:

[0008] Figures la~1ld show diagrammatic views of four
basic variants of a piece of furniture designed as a
chair:

{0010} Figures le-1h show diagrammatic views of a
standing and sitting person;

[C011] Figures 2a-2c¢ show a diagrammatic illustration
of a piece of furniture according to the invention in
two positions;

[0012] Figure 3 shows an enlarged illustration of a
weighing mechanism, a spring mechanism and a movement
converter of a piece of furniture according to the
invention;

[0013] Figures 4a-4c show diagrammatic illustrations of
further design variants of a piece of furniture
according to the invention;

[0014] Figures 5a-5c show a diagrammatic illustration
of a further piece of furniture according to the
invention in a nonlecaded and a loaded positicon;

[0015] Figures 6a-6e show five variants of a welghing
mechanism, & spring mechanism and a movement converter
of a piece of furniture according to the invention;
[001e] Figures 7a-7f show six illustrations of a
further design wvariant of a piece of furniture

according to the invention:



[0023] Figures 2a and 2b show diagrammatic illustrations of a piece of furniture 1 according to the _
invention in two positions | (see Figure 2a) and Il 20(see Figure 2b). The piece of furniture 1 comprises
a lower part 4, a middle part 5, an upper part 6 and a seat 7. The seat 7 comprises a seat part 1.3 and
a back part MavhigimareEonnected to one another in an articulated mannerbysneansseisan axis of
rotation 15. 25 The seat part 13 is articulated rotatably with an axis of rotation 16 on the upper part 6,
and the back part 14 is guided via an arm 17 with aryaxis of rotation 18 on the upper part 6 the arm 17
also being connected rotatably with an axis of rotation 19 to the back part 30 14. A first spring element
20 designed as a leaf spring 21 is fastened to the upper part 6. The first spring element 20 extends as
a lever arm 51 appéXimataly hosizoftally berleath therseatipan: 48:0f theseab 7, WO
2009/039138PGL/52008/0:6605 ¢ and the seat part 13 lies with a projection 22 on the first spring
element 20 in the on of a free end 23 of the latter. The first spring element 20 has a prestress and
is supported bethEerfa tehsior 8fd 228t 51RE fréeer@234yia support25:6rlywherfthere is a

corresponding load.cEhe suppett isbeld;by a-sliderd6; The supnert 25 and-the spring element 20 form

aspnng

5 according to the invention;
[00192] Figures 10a~10d show four illustrations of a
further design variant of a piece of furniture
according to the invention; and
[0020] Figures lla-l1le show five i1llustrations of a
10 further design variant of a2 piece of furniture

according to the invention.

DETAILED DESCRIPTICN OF THE PRESENTLY PREFERRED
EMBODIMENTS

[0021} Frigures la to 1d illustrate four basic variants

15 of a body support structure according to the invention,
which are shown for example and without limitation as =a
piece of furniture for sitting on 2 in the form of a
chair 3. All four pieces of furniture 1 comprise
essentially a lower part 4, a2 middle part 5, an upper

20  part 6 and a seat 7. It should be understood that the
invention can also be incorporated, without limitation,
into other body support structures such as beds, sofas,
benches, wvehicle and/or aircraft seats, etc. All the
components 4, 5, 6 carrying the seat 7 are also

25 designated in summary as a base C. The seat 7 is in
each case articulated on the upper part 6 which is
connected to the middle part 5. The middle part 5 is
carried by the lower part 4. The lower part 4 is
designed in Figure la as a foot 8, in Figure 1b as a

30 wall holder 9, in Figure l1c as a ceiling holder 10 and
in Figure 1d as a swing 11. Figure la also shows, in

principle, the arrangement of a height adjustment



mechanism SM. The support 25 is designed as a roller 27. The slide 26, which carries the support 25,
is 10 guided laterally movably in a guide 28 on the upper part 6 and lies with a lower end 29 on an
inclined plane 30 of the middle part 5. The upper part 6 is guided movably upward and downward on
the middle pavpBaaitwosarms 31, 32 oriented parallel to one another, 15 therarmsdardasbeing
connected in each case to the middle part 5 and the upper part 6 rotatably about axes of rotation 33 to
36 running into the drawing plane. The downward movement or the upward movement of the upper
part 6 together with the seat 7 is braked or 20 assisted by a second spring element 37. The second
spring element 37 is arranged between the upper part 6 and the middle part 5 and is designed as a

helical spring 3&dHhe-spring slement-3% apd the arms.31 apd 32 form a weighing }ggqr@anism WM.

Finally, the middge part 25 5 is mounted on the lower part 4 rotatably about a vertical axis of rotation
39. [0024] In Figure 2a, which shows the piece of furniture 1 in the position |, the piece of furniture 1 or
the seat 7 is nonlo&ded amd ig:inca position afitesk dihat 394s dasay ; RO -PELseN is:Sitting on the piece

of furniture 1. Tig)%gggﬁr agn6dthe§efore lsé%rédso%t aJ[tIeve.I Ni at which the_second spring element 37
has to compensate only the weight of tHe Upper part 6 and 8f B the deht7- I ffiis Position | of the

piece of furfituré!e ke shee 2B stands imeleft positibnedl. A Eushieningsekam ihclination movement of
the nonloaded segat{;abgut the axjs of; ratation 16 inja, person P is sitting

upright in an upright sitting posture Pl on a seat part
13 of a seat 7 of the piece of furniture 1 and in this
case subjects a back part 14 of the seat 7 to no or

10 only insignificant load. In Figure 1g, the sitting
person P reclines backward into a rearwardly inclined
sitting posture P2 and in this case experiences a
counterforce due to the back part 14 of the seat 7 of
the piece of furniture 1. In Figure lh, the person P

15 leans forward into a forwardly inclined sitting posture
P3.
[G023] Figures 2a and 2b show diagrammatic
illustrations of a piece of furniture 1 according to
the invention in two positions I (see Figure 2a) and IT

20 {see Figure 2b). The piece of furniture 1 comprises a
lower part 4, a middle part 5, an upper part 6 and a
seat 7. The seat 7 comprises a seat part 13 and a back
part 14 which are connected to one another in an
articulated manner by means of an axis of rotation 15.

25 The seat part 13 is articulated rotatably with an axis
of rotation 16 on the upper part 6, and the back part
14 is guided via an arm 17 with an axis of rotation 18
on the upper part 6, the arm 17 also being connected
rotatably with an axis of rotation 19 to the back part

30 14. A first spring element 20 designed as a leaf spring
21 is fastened to the upper part 6. The first spring
element 20 extends as a lever arm 51 approximately

horizontally beneath the seat part 13 of the seat 7,



5 direction of rotation w on the projection 22 takes place via the first spring element which is not in
contact with the support 25. The nonloaded piece of furniture 1 according to the invention has to
generate by means of its first spring element 20 only a 10 comparatively low reaction force R1 to an
inclination oftive2&Ai3718bout the axis of rotation 16 in the direction of rot&43rHwE8HIEBH# this
situation, only a torque M generated due to the dead weight of the seat 7 is to be absorbed. Basically,
an interspace 95 having 15 a thickness D95 lies between the support 25 or its contact surface KF and
the first spring element 20 or the leaf spring 21 (see Figure 2c with a diagrammatic sectional view
along the sectional line llc-flc illustrated in Figure 2a). This interspace 95 is 20 brought about by a
prestress of the $&&t sprngs2E hict s deledtedissuctithat thier ek spring Z2standsivadth play above the

contact surface KFafithe supnort:25,and:a spvement.ofthe suppoet 25 ¢an take plage according to a
weight force 40 (see Figure 2b), without 25 the leaf spring 21 impeding or braking the support 25.

[0025] In FigureZh, Which &hbfi/s-thE5iedéd oF furiittird 4 i #i& positidh ke diece of furniture 1 or
the seat 7 is loaged bythesveight force4d-of-a persen.natillustiated,isiting4pright and is in a
working 30 gosil;é%ré. 'Ig}eegp%e&p%q %is lowered to a I%el N& at which the secand spring element 37
has to compensate the weight of the Upper Parts, the Weight 8t thesSedt F4fd e eight force 40. In
this position Il of-ther @spiecd ofdurhitere 17t slige261s irsamitidiepositien B2=arkbwith its support
25 supports the i j le t.20.between.i i 24,and its free end 23, insofar as the
person leans ba@lﬁ%tva%r%( gir%j%than%gy%lqérggs%egﬁ%%%%%%%ﬁ%ﬁ% izpsringgoerfgmaengf%ﬁ.lg% increased
reaction force R?55/ai15BIer cUSRiohiRy 8k indativndnevement aftiie persbatogether with the

seat 7 about thezaxismiotationel 6 i adirestion of rotatiopu as.gqan-as the lepf spring 10 21 comes
to lie on thle sup grthSdaia requ1t of the digélacement of the person and locks said support under
itself with 2Jockig force T The b4d5a FiBLe of furfitdi FactBrdiflg 1 theéfRehtion thus generates

a reaction forcefR2 to &nandlination efithe seat Fwabouind 29 on an inclined
plane 30 of the middle part 5. The upper part 6 is
guided movably upward and downward on the middle part 5
via two arms 31, 32 oriented parallel to one ancther,

15 the arms 31, 32 being connected in each case to the
middle part 5 and the upper part 6 rotatably about axes
of rotation 33 to 36 running into the dra@ing plane.
The downward movement or the upward movement of the
upper part © together with the seat 7 is braked or

20 assisted by & second spring element 37. The second
spring element 37 is arranged between the upper part 6
and the middle part 5 and is designed as a helical
spring 38. The spring element 37 and the arms 31 and 32
form a weighing mechanism WM. Finally, the middle part

25 5 1s mounted on the lower part 4 rotatably about a
vertical axis of rotation 39.

[0024] In Figure 2a, which shows the piece of furniture
1 in the position I, the piece of furniture 1 or the
seat 7 is nonloaded and is in a position of rest. That

30 is to say, no person is sitting on the piece of
furniture 1. The upper part 6 therefore stands at a
level N1 at which the second spring element 37 has to

compensate only the weight of the upper part 6 and of



15 the axis of rotation 16 in the direction of rotation w. The reaction force R2 is higher than the reaction
force R1 due to an additional support of the leaf spring 21 on the support 25 and is thus adapted to the
loading of the piece of furniture 1. As soon as the person sitting 20 on the piece of furniture 1 resumes
an upright sKEMEPEEIELH, this also gives rise in the position 11 to an intersgat® B8 KGR in Figure 2¢
for the position I, between the leaf spring 21 and the support 25 or its contact surface KF. That is to
say, the piece of 25 furniture 1 regains the smooth tnovability of the support 25 with respect to the leaf
spring 21 as soon as the person changes from a reclined sitting position into an upright sitting position.
Between the position | and the position Il, the spacings FI, F2 between the 30 support 25 and the
projection 22 varyassa finction'6f thelgersdistweight. (0626 Fhe dfffétefide between the levels Ni

and N2 of the uppe, pat& i positiens | and Ibis designated:as: WOrt position S1.
20091039138PCT/ITS20081076608 10 the weighin%distance Wi, and the spacing between the

positions Si and*53'51H&81ia8 2&%isHesigiaed Hs'th &f?ﬁigﬁl&ﬁ;én%is@ﬁce Vi. [0027] The upper
part 6 and the micldle;padd thus-form:baith ane anstheramoveatent:cohgerter 41 which converts the

weighing mgvem}ent against tr%e gggg@dggriggoer;e%nt 37 into&diséplazvfr@%r}]{te@ovement, by which

the first spring € &ment 20 is inflienced in its reaction force R1 of R2 on the seat 7. The second spring

element 37 or 10lthecsprirg echhishi SIS influehead s afundtionsofthé weéighing movement,

although the weighing moyement,canopbbg influenceghly an inclingtianmevemgegt of a person sitting
on the piece of furniture 1 and reclining. The weight force 40 of the person is 15 detected completely,

independently ofHi& pbsiton’or §56 8a18, {dlely Fue R EriBuREBN 6T tREXBAEFON the upper part
6. The seat 7, shewreinrfsigures 28 and-2h, isslesigned intbeimannemnafia known

10 comparatively low reaction force R1 to an inclination
of the seat 7 about the axis of rotation ‘16 in the
direction of rotation w, since, in this situation, only
a torgue M generated due to the dead weight of the seat
7 is to be absorbed. Basically, an interspace 95 having

15 & thickness D95 lies between the support 25 or its
contact surface KF and the first spring element 20 or
the leaf spring 21 {see Figure 2c¢ with a diagrammatic
sectional view along the sectional line IIc-IXc
illustrated in Figure 2a}). This interspace 95 is

20 brought about by a prestress of the leaf spring 21
which is selected such that the leaf spring 21 stands
with play above the contact surface XKF of the support
25 and a movement of the support 25 can take place
according to a weight force 40 (see Figure Zb), without

25 the leaf spring 21 impeding or braking the support 2Z5.
{0025} In Figure 2b, which shows the piece of furniture
1 in the position II, the piece of furniture 1 or the
seat 7 is loaded by the weight force 40 of & person,
not illustrated, sitting upright and is in a working

30 position. The upper part 6 is lowered to a level N2 at
which the second spring element 37 has to compensate
the weight of the upper part 6, the weight of the seat
7 and the weight force 40. In this position I1 of the



synchronous mechanism which, when a person reclines in 20 the seat 7, gives rise to a different
increase or decrease in the inclination of the seat part 13 or of the back part 14. The arms 32, 33 and
the spring element 37 form the weighing mechanism WM by means of which the weight force 40 of a
person sitting@rotiaePiseat can be detected. The weighing mechanism W §ivd$/fgé4ha the
movement converter 41 to a setting of a spring mechanism SM according to the weight force 40 of the
person using the piece of furniture 1. The spring mechanism SM is formed essentially by the first
spring 30 element 20 or the leaf spring 21 and the support 25, the support 25 cooperating with the leaf
spring 21 only when a person sitting on the piece of furniture 1 11 reclines into a rearwardly inclined
sitting position P2&escribedumiFiguredgl [0028] Eigure 34lfustratés aadiagrddimatic view of a

movement CO”‘{;‘?{E%%A:L%W@C? is.constrycted @_g%@g@ @@YSIQE;\%S mgv%gnkg%\éerter shown in

Figures 2a to 2¢ and is arranged between a weighing mechanism WM and a spring mechanism SM.
For simplificatio? &l GpFerspart b is Shewrere witfolteaicGiatiGR Pofrts 36fa Seat. [0029] The

movement convester 4 he weighingrlQ mechanismdVhhand the,sprnag mechanism are illustrated in
three positions I, Il and IlIl. In position I, shown by thick ugbroken lines, the arrangement is nonloaded.

The arrangement i fHeYefdts ot f6aded By A5ers6 sitfing dh thB'sta?, fotilistfated - When the 15
arrangement isAoaded vismthedseatanotidlusttatede R2 is available for

cushioning an inclination movement of the person
together with the seat 7 about the axis of rotation 16
in a direction of rotation w as soon as the leafl spring
10 21 comes to lie on the support 25 as a result ¢f the
digplacement of the person and locks said support under
itself with a locking force LF. The lcacded piece of
furniture 1 according to the invention thus generates a
reaction force RZ to an inclination of the seat 7 about
15 the axis of rotation 16 in the direction of rotation w.
The reaction force RZ is higher than the reaction force
El due te an additional suppcrt of the leaf spring 21
on the support 25 and is thus adapted to the lcading of
the piece of furniture 1. As soocn as the person sitting
20  on the piece of furniture 1 resumes an upright sitting
position, this also gives rise in the position II to an
interspace 9%, shown in Figure 2Zc for the position I,
between the leaf spring 21 and the support 25 or its
contact surface KF. That is to say, the piece of
25 furniture 1 regains the smooth movability of the
suppert 25 with respect to the lezaf spring 21 as soon
as the person changés from a reclined sitting pesition
into an upright sitting position. Between the position
T and the positicn 1I, the spacings Fl, F2 between the
30 support 25 and the projection 22 vary as a function of
the person's weight.
(002681 The difference between the levels N1 and W2 of

the upper part 6 in positions I and II is designated as



with a first weight force 40 of a first person, the upper part 6 is lowered counter to a second spring
element 37 in the direction of an arrow y' downward toward a middle part 5 into the second position II.
The 20 second position Il is illustrated by thin unbroken lines. Lowering takes place according to the
articulation ef¢haagpperspart 6 on the middle part 5 via two parallel arms SCERE28BHETircular path
42. [0030] When the arrangement is loaded via the seat, not 25illustrated, with a second weight force
40a of a second person which is greater than the first weight force, the upper part 6 is lowered counter
to the second spring element 37 in the direction of the arrow y' downward toward the middle part 5 into
the third 30 position Ill. The third position Il is illustrated by thin broken lines. Lowering again takes
place accordingtiosthesarticulagion iof the opp@n par:Gion ke spiddlerpan Stwadwotparallel arms 31 and

32 on the circulgg %Zt%%‘%jm aqpéif['g)énsol ga\r}zvc}]ltj: t@fi%%p(azreo%rt hgg FI)eveIs ,Nldangs N2, the difference

of which corresponds to a weighing distanc . This weighing distance W1 is converted via a drive 43
and an output 48hate'a Bdspracenterit-gistanee VMlwhich is defined as a path difference between

positions 31 and §2-af;a sfide 26,the drive 43 comprises & guide-28 op,the upper patt§ and an
inclined plane 30 on the middle part 5. These two components give rise, due to a lowering of the 10
guide 28 togeth&r Witk e dpper 5t 6, 1604 TlteRAT displdEehent bveRisit GFHRE 1l 26 which
forms the output 44. i othemuotasy thesupperdearh 6+ tagetherwith dhe priddle pad:Her-with the
transmission mggharﬁi m gp%@tingaas a mqvement converter 41, forms a 15 %ear 45 for converting a

) S
weighing movement into & dlspfﬁzenggﬁ%eﬂovénrﬁgﬁﬁ?ﬁ posi fons l<'§1‘:nhd fi ,ffhgj f)?fér part has the level

Ni and a level N3;thedlifférenes of ithichs corréspends:tb aweighingsdistance \B2r Jhis weighing
distance W2 is genyerted via,the.ge@le .+ 7. The second spring element 37 or

10  the spring mechanism SM is influenced as a function of
the weighing movement, although the weighing movement
cannot be influenced by an inclination movement of a
person sitting on the piece of furniture 1 and
reclining. The weight force 40 of the person is

15 detected completely, independently of his position on
the seat 7, sclely due to the articulation of the seat
7 on the upper part 6. The seat 7, shown in Figures 2a
and 2Zb, is designed in the manner of & known
synchrenous mechanism which, when a person reclines in

20 the seat 7, gives rise to a different increase or
decrease in the inclination of the seat part 13 or of
the back part 14. The arms 32, 33 and the spring
element 37 form the weighing mechanism WM by means of
which the weight force 40 of a person sitting on the

25 seat can be detected. The weighing mechanism WM gives
rise via the movement converter 41 to a setting of a
spring mechanism SM according to the weight force 40 of
the person using the piece of furniture 1. The spring
mechanism SM is formed essentially by the first spring

30  element 20 or the leaf spring 21 and the support 25,
the support 25 cooperating with the leaf spring 21 only

when a person sitting on the piece of furniture 1



20 45 into a displacement distance V2 which is defined as the pathS difference between the position
51 and a position 53 of the slide 26. The slide 26 slides in the guide 28 from the position Si into the
position 32, a support 25, fastened vertically movably to the slide 25 26, for a first spring element 20
moving on theupperpam6 along a curved path 46 which runs at an apprexiniatetpasonsetant spacing
with respect to a curved run of the first spring element 26 designed as a leaf spring 21. By the path 46
being coordinated with the 30 run of the leaf spring 21, it is possible to avoid a jamming of the support
25 under the spring element 20 in any position of the support 25 or slide 26 and to ensure a smooth
movement of the support 25. The smooth 13 movement of the support 25 is implemented by the
formation of an inter$paee 95,296 and-87 ivany positionidf-the siuppoit2h, insafai as the piece of
furniture lis notalggggg__ by a E%CIig}Lrbglggr$él: As 5 rega_rd_s the s?rgctural i_mplementat_ion of the
interspaces, reference is made to Figure 2c which has similar validity for Figure 3. Owing to the
smooth moveability #hich Thes0ppértidchieiesas soendisathieperssn sitting ondthezchair assumes an

upright sitting 1Q,p9sitien-a sensitivedeadiusiment,of the position of the sypport 25 is also possible if,
for example, the person using the chairgrasps a heavy file and puts this down again later. The vertical

moveabilityf’bf tHEPSUsbrt 35 i€ 3ERIBTRE BPIESFi8anEE oFa sHAMf4 P B ES thé stippdft 25 in long

holes 48 arranged @nithe:alider2fe Aaresult, duringithe: displasemeant of therslides 26, the support 25

can follow the path 46 independently of the run of the guide 28. In the position S3 of the slide 26,
epehanl t?(b és%l 91 1cat g

belonging to posﬁﬁgﬁ Tflg, tﬁe%uppo? O béen” %Werea,aaéggﬁdingntouﬁ%eﬁjrpgfrtﬁe path 46, in

the direction y' dowiriwarieinrthedarg hotdso48. Bhag path 46 iscopfigured indts rundn:such a way that
an undesirable jagypig ofthe suRRQK 25 betweenthe nath 46,and,the,leaf spring 21 during weighing
srxevaﬂgg. mechanism WM and the spring mechanism are illustrated
in three positions I, I and III. In position I, shown
by thick unbroken lines, the arrangement is nonloaded.
The arrangement is therefore not loaded by a person
sitting on the seat, not illustrated. When the
15 arrangement 1s lecaded via the seat, not illustrated,
with a first weight force 40 of a first person, the
upper part 6 is lowered counter to a second spring
element 37 in the direction of an arrow y' downward
toward a middle part 5 dinto the second position II. The
20 second position II is illustrated by thin unbroken
lines. Lowering takes place according to the
articulation of the upper part 6 on the middle part 5
via two parallel arms 31 and 32 on a circular path 42.
{0030] When the arrangement is loaded via the seat, not
25 illustrated, with a second weight force 40a of a second
person which is greater than the first weight force,
the upper part 6 is lowered counter to the second
spring element 37 in the direction of the arrow y'
downward toward the middle part 5 into the third
30  position I1I. The third position III is illustrated by
thin broken lines. Lowering again takes place according
to the articulation of the upper part 6 on the middle

part 5 via two parallel arms 31 and 32 on the circular



25 The run of the path 46 is adapted to the run of the leaf spring 21. A return of the slide 26 out of the
position S3 or S2 into the position Si takes place, when the seat is relieved of the weight force acting
on it, for example, by means of a tension spring 49 which 30 connects the slide 26 to the upper part 6.
Such a tensigimspoing#idss also provided, for example, for the pieces of faxutureaiisisated in Figures
2a and 2b. As already mentioned in the description of WO 20091039138PCTRJS2081076605 14
Figures 2a and 2b, the displacement of the support,25 influences the hardness of the leaf spring 21
with which the latter cushions an inclination movement of a seat, not illustrated, on the upper part 6. In
the 5 nonloaded position I, the first spring element 20 basically already has a prestress, by means of

which the seat, patiliugtrateth isalseady.-aushioned agajnstisbasiedoadingofthe piece of furniture
with, for exampl sion slit 72 for the leaf spring 21 by

the leaf spring Zﬁégré%%g .figgggbng \?v%%esér}?g;bgggc%}l?tgg%gezﬁ?}fg%%ﬁnﬁ%rl%Wé?Ocrbcéﬁlterbearing UG. In
a consideration bfthe lowearcounterbearingsU G and thiessuppart 26¢gthel lowercounterbearing UG is to
be defined as a figgt.ka-$upport and the SUPPRH 23,8s &-seqand suppor for fhe leaf spring 21.
5 displacement distance V1 which is defined as a path
difference between positions SI and $2 of a slide 26.
The drive 43 comprises a guide 28 on the upper part 6
and an inclined plane 30 on the middle part 5. These
two components give rise, due to a lowering of the
10 guide 28 together with the upper part 6, to a lateral
displacement movement of the slide 26 which forms the
output 44. In other words, the upper part 6, together
with the middle part 5 or with the transmission
mechanism cperating as a movement converter 41, forms a
15 gear 45 for converting a weighing movement into a
displacement movement. In positions I and III, the
upper part has the level Nl and a level N3, the
difference of which corresponds to a weighing distance
WZ2. This welghing distance W2 is converted via the gear
20 45 into a displacement distance V2 which is defined as
the path difference between the position S1 and a
position 83 of the slide 26. The siide 26 slides in the
guide 28 from the position S1 into the position $S2, a
support 25, fastened vertically movably to the slide
25h 26, for a first spring element 20 moving on the upper
part 6 along a curved path 46 which runs at an
approximately constant spacing with respect to a curved
~run of the first spring element 26 designed as a leaf
spring 21. By the path 46 being coordinated with the
30 run of the leaf spring 21, it is possible to avoid a
Jjamming of the support 25 under the spring element 20
in any position of the support 25 or slide 26 and tc

ensure a smooth movement of the support 25. The smooth



[0031] Furthermore, with regard to the weighing movement on the circular path 42, Figure 3 depicts a
vertical component VK of the weighing movement and a 20 horizontal component HK of the weighing
movement. In the case depicted, the vertical component VK of the weighing movement corresponds to
the weighingvéisteaeeo®. In the present case, the vertical component VRGE/BGHEEANANY greater than
the horizontal component HK. 25 Thus, the weighing result, while having the required accuracy, is
falsified at most minimally. [0032] Figures 4a and 4b show two variants of a piece of furniture 1 in a
diagrammatic illustration. In both variants, the illustration of a lower part of the piece 30 of furniture 1
has been dispensed with. Figure 4a shows a middle part 5 which carries an upper part 6 via two arms
31 and 32. A seat7eiscarticulatédion therpper part:é byrmeéans ot adyhghidrous mechanism already

15 described with regard to Figures 2a.and2h. n eontragg tg.the pieces affurniture described above,

a first spring element 20, which cushions an inclination movement or rotational movement of the seat 7
about an 5 axisRstyétation £6 irF B YirSHBATOT réttioh W Oistesigndd gs &ifislicaPSpring 50 which is
arranged on a stiger26. Jhhe slides264s guideds dn aysimilaewayrorthe slesighs. shawn in Figures 2a to
3, on the upper part 6 in a guide 28 and Sliﬁes with a lower end 29 on an 10 inclined plane 30 which is
formed on gne foféife Bﬁrttgfarhsetﬁﬁﬁé}lﬁg 6-gEaedUpward Ahd’ 5Oovt\:/n\€fvard on the middle part 5 on

arms 31 and 32iiswustienstagamsetimnmrddle partid byomBaps of a’secantsprimgselement 37.
petween a proleqtian 22 ofhe seal, and thedlisL13 sning glement 50 Is guapged a lever 51 which is

articulated on the upper part 6 rotatably about'an axis of rotation 52. The seat 7 is supported from
above on the |ever8aivid atprojéttioh JNTHa ReF 514§hieves as soon as the

person sitting on the chalr assumes an upright sitting
10 position, a sensitive readjustment of the position of
the support 25 is also possible if, for example, the
person using the chalr grasps a heavy [ile and puts
this down again later. The vertical moveability of the
gupport 25 is achieved by the guidance of a shaft 47 of
15 the support 25 in long heles 48 arranged on the slide
26. As a result, during the displacement of the slide
26, the support 2% can follow the path 46 independently
of the run of the guide 28. In the position 53 of the
slide 26, belonging to positicon ILI, the support 25 has
20 been lowered, according to the run of the path 46, in
the direction y' downward in the long holes 48. The
path 46 is configured in its run in such a way that an
undesirable jamming of the support 2Z5 between the path
46 and the leaf spring 21 during weighing is prevented.
25 The run of the path 46 is adapted toc the run of the
leaf spring 23. A return of the slide 26 out of the
position 353 or SZ2 into the poesition S1 takes place,
when the seat is relieved of the weight force acting on
it, for example, by means of a2 tension spring 49 which
30 connects the slide 26 to the upper part 6. Such a
tension spring 49 is also provided, for example, for
the pieces of furniture illustrated in Figures 2a and

2b. As already mentioned in the description of



supported, in turn, by the first spring element 20 20 acting against the lever 51 from below as a
support 25, when a person, not illustrated, sitting on the piece of furniture 1 reclines. As long as the
person sitting on the piece of furniture 1 does not recline, the lever 51 is sufficiently supported by the
force of a spkiry28@ 2B which is designed as a helical spring 99. Owing to the/speng/®8sauring a
traveling movement of the first spring element 20 there is always an interspace 96 between the first
spring element 20 and the lever 51, insofar as the qfed'son sitting on the piece of furniture 30 1 does not
recline. Figure 4c illustrates, in this regard, a view of a detail, designated in Figure 4b as IVb, which
applies to Figures 4a and 4b. The lever 51, the spring 50 and the spring 98, together with a spring

WO 2009/039138R@ETA$S2Q08/076605 Lthmeghapism Shbandthe.aims 31,32.angkthe spring 37
thus form a wei%hr{%g@e%ré%n@%&\gm é movema%nt con\éerter 41 connecting the weighing mechanism
WM and the spring mechanisni SM 1§ GeSighed according 18 thé moveért 5 tbRverter shown in

Figures 2a and 2biAb afuncliohofa positior:Si, $2 of 3310fithe slideR6tagetherayith the first spring
element 20, diff e e ' of the first spring element 20 gperating as a support 25
Sient ergsgement Aojiles OLIeE BRING eieent ) opelal

give rise on the lever 51 to a supporting 10 force o ering rhe%f;%ftude“agalnstt ah inclination of the
seat 7 about the*8XisFIBhtNCLE. TFfe HesEistidh retatinptol Figued tanappliédlikewise to the piece of

furniture 1 showseinikigule, 41 The oply: differepce from. Eigurg dayis that, here, a seat part 13 15 and a
back part 14 of tt]qeeseat 7 stand at a fixed angle to one another. [0033] Figures 5a and 5b show a

further design vanant 6fa piece of furhitdre®f adeorting to-frrcirvEReoN it ivo afferertpositions | and

Il, the illustratiom obasic loading of the piece of furniture with, for

example, 40 kg. Such a prestress is generated in a

10  tension slit 72 for the leaf spring 21 by the leaf
spring 21 being fixed between an upper counterbearing
OG and a lower counterbearing UG. In a consideration of
the lower counterbearing UG and the suppert 25, the
lower counterbearing UG is to be defined as a first

15 support and the support 25 as a second support for the
leaf spring 21.
[0031} Furthermore, with regard to the welghing
movement on the circular path 42, Figure 3 depicts a
vertical component VK of the weighing movement and a

20  horizontal compeonent HK of the welghing movement. In
the case depicted, the vertical component VK of the
weighing movement corresponds to the welghing distance
W2. In the present case, the vertical component VK is
substantially greater than the horizontal component HK.

25 Thus, the weighing result, while having the reguired
accuracy, is falsified at most minimally.
{0032} Fiqures 4a and 4b show two variants of a piece
cf furniture 1 in a diagrammatic illustration. In both
variants, the illustration of a lower part of the piece

30 of furniture 1 has been dispensed with. Figure 4a shows
a middle part 5 which carries an upper part 6 via two
arms 31 and 32. A seat 7 is articulated on the upper

part 6 by means of a synchronous mechanism already



20 lower part of the piece of furniture 1 having been dispensed with in both figures. An upper part 6 is
guided movably upward and downward on a middle part 5 by means of an arm 31 rotatably about axes
of rotation 33, 34 and a roller 55 guided on a cam 54 and is 25 cushioned on the middle part 5 via a
second sprirg@tementi3¥. Arranged on the upper part 6 is a first spring eternent@60omughich a seat 7
articulated on the upper part 6 rotatably about an axis of rotation 16 is supported with a projection 22
against an inclination 30 movement about the axis gf:rotation 16 in a direction of rotation w. A
displacement of a support 25 under the first spring element 20 designed as a leaf spring 21 is
achieved by means of a movement converter 41 which 17 connects a weighing mechanism WM and a
spring mechanisi 8Mitoashevandtheegehel movehienteconvestes dd camprises an artieylated lever 56

which is composed 9{1@ [ @’8&@3%?6?&[‘% an upper é%verbSG The lower Ieger 56a 5 is connected

fixedly to the middle part’5 and is connecte fo the uppeF ever 5608 1 %’ro?atlolﬁrasﬂgl articulated manner

about an axis of¥®¥atich 57 eTRE Lpper leller T8bsmiés the support25whichvis articulated on this
rotatably about an axis-afrofation, 10 58, Aslowering.otthe ypngrparL 6 together with the seat 7 as a

result of loading of the seat 7 by a Weight force 40 causes a displacement movement of the support 25
out of a position?Siifte 4 PoEition88, L&id displaténfarit hovetenthsingdausedisy the articulated 15

lever 56. The mavement coaverenh4l Convers aiweighing:maviementfthe wopes pagt 6, in which the
support 25 is taléei ment movement directed laterally in the

n th per.part 6, into a displac
direction of an arrolv(éj%?r%;fhgr%%si |('1)Lr:'i%:eof2 t elpslegéjg?a?ﬁhitﬂlfé 50 135 iRdsta&d iR Figure 5b, the
support 25 stantibn dse positionlSas arreBaly of ¢se Ioading bf therseat7 withsthepaeight force 40
and causes the segl, 7:fo e supparted, againstan inglination,mayement aggording to the weight force.

When the piece of 25 furniture 1 is relieved of the weight force 40, the secono?gpnng element 37
raises the'Ubper-Parté'a8gBtr viththetdedt 7 antrteestpport 25 isvatricted dythé articulated arm
56 in the directiohof @apparrowas-tte the pesitiond.shewn HuFigwe Sa-d en the

middle part 5 on arms 31 and 32 is cushioned against
the middle part 5 by means of a second spring element
37. Between a projection 22 of the seat 7 and the first
15 spring element 20 is arranged a lever 51 which is
articulated on the upper part 6 rotatably about an axis
of rotation 52. The seat 7 is supported from above on
the lever 51 via a projection 22. The lever 51 is
supported, in turn, by the first spring element 20
20  acting against the lever 51 from below as a support 25,
when a person, not illustrated, sitting on the piece of
furniture 1 reclines. As long as the person sitting on
the piece of furniture 1 does not recline, the lever 51
is sufficiently supported by the force of a spring 98
25 which is designed as a helical spring 99. Owing to the
spring 98, during a traveling movement of the first
spring element Z0 there is always an interspace 96
between the first spring element 20 and the lever 51,
insofar as the person sitting on the piece of furniture
30 1 does not recline. Figure 4c illustrates, in this
regard, a view of a detail, designated in Figure 4b as
IVb, which applies to Figures 4a and 4b. The lever 51,
the spring 50 and the spring 98, together with a spring



30 seat 7 is composed of a seat part 13 and of a back part 14, the back part 14 being articulated
resiliently on the seat part 13 via an elastic element 59. In the seat 7 illustrated in Figures 5a and 5b,
therefore, WO 2009/039138PCT/1JS2008/076605 18 essentially an inclination movement of the seat
part 13 is cusiicm@d iy dhe first spring element 20. The back part 14 can BpFt§288#k’esfidn further,
independently of this, about-an axis of rotation 15 of the seat 7. The 5 cooperation of the support 25, of
the upper part 6 and of the leaf spring 21 is shown as a detail in Figure Sc according to the section
Vc-Vc marked in Figure 5b. As in the previous exemplary embodiments, the support 25 and the leaf
spring 21 are spaced apart from one 10 another due to an interspace 96 having a thickness D96, as
long as a persof&ttiag biithethieeadf fliritaress does Act reslihaFhessuppart 25 is guided in a slot

N on the upper part$. {09341 Figures Gata.6e illustrate giagrammatically 15 further design variants of

weighing mechanisms WM and movement converters 41 for pieces of furniture 1 according to the

invention. The afrargéMERtsisviy iF Fitir 876 ComMprses Aihidle paft 55Rd B dpper part 6, the

upper part 6 beingguidedmaovahly upwardand 20 dovamyarddp adierentlrinthermiddle part 5. The

upper part 6 is seated igh a cr(l)lumn P:%L ip the bore 60, the, cgkymr‘%Gl haiyin%a.duct 62 which opens
6

toward the Bore 60 'and T6ads ihto & Bdom 63 6F the Gpferpart 6. The Huct 83 i Prodided for

conducting a hydradieifiuidi64£25 o8k oba réservdirt6%, foimed béthedyorergd; thraugh the duct 62 into
the boom 63 asgqfémﬂiggtofsapwﬁigjﬂgg@géggtiag ondqjgfl&%erwa&g,a%feﬂlgg{son, not illustrated,

sitting on a seat articulated on the upper part 6. In the boom 63, the hydraulic fluid 64 acts on
points 53 of the first spring element 20 operating as a

support 25 give rise on the lever 51 to a supporting

10  force of differing magnitude against an inclination of
the seat 7 about the axis of rotation 16. The
description relating to Figure 4a applies likewise to
the piece of furniture 1 shown in Figure 4b. The only
difference from Figure 4a is that, here, a seat part 13

15 and a back part 14 of the seat 7 stand at a fixed angle
to one another.
(00331 Figures 5a and 5b show a further design variant
of a pilece of furniture 1 according to the invention in
two different positions I and I1II, the illustration of a

26 lower part of the pilece of furniture 1 having been
dispensed with in both figures. An upper part 6 is
guided movably upward and downward on a middie part 5
by means of an arm 31 rotatably about axes of rotation
33, 34 and a roller 55 guided on a cam 54 and is

25> cushioned on the middle part 5 via a second spring
element 37. Arranged on the upper part 6 is a first
spring element 20, on which a seat 7 articulated on the
upper part 6 rotatably about an axis of rotation 16 is
supported with a projection 22 against an inclination

30 movement about the axis of rotation 16 in a direction
of rotation w. A displacement of a support 23 under the
first spring element 20 designed as a leaf spring 21 is

achieved by means of a movement converter 41 which



30 a piston 66 which is supported against the upper part 6 by means of a second spring element 37.
The piston 66 carries a support 25 which is displaceable on a path 46 beneath a first spring element
20 and which determines 19 the counterforce of the first spring element 20 against an inclination
movement oftheweassnst illustrated. When the seat is relieved of the weigiit/icezwgineshydraulic fluid
is pressed back through the duct 62 5 into the reservoir 65 by the piston 66 onto which the second
spring element 37 presses. The upper part 6 togethgy with the seat is raised by means of the hydraulic
fluid 64 which then presses onto a piston surface 67 of the column 61. 10[0035] The design variant,
illustrated in Figure 6b, of a weighing mechanism WM and a movement converter 41 has an operating
mode and desighccompéarable te thé: arrangenient showivinaFigure 6artimeonteasido 1bis, here, the

force transmissigp mediym used is 2,15 magnetarheolagical fluid 68 which is guided in the reservoir
65 and in the duct 62 in concertinas 69 and 70 invqude'?1 to %ngEserggﬁm%ﬁsggf?ﬁgr6ﬁ.eﬁ)036] The
arrangement illutrated irF Eigtire cieas dn ‘oherating miotlecemmparsble fo zhe amangement shown in

20 Figure 6b. Injcontrass ¢ thisatheuppgsaart 6s Aot guidestip the.middie part 5yia a column, but,
instead, hag a guide \%é means of arms 31, 32 which is known, for example, from Figures 2a and 2b.

[0037] FiguFe 6d Sh&Wa" K Hurely e&fhicdi Yarigft fhcdlie part 5 and is

connected to the upper lever 56b in a rotationally
articulated manner about an axis of rotation 57. The
upper lever 5L6b carries the support 25 which is
articulated on this rotatably about an axis of rotation
10  38. A lowering of the upper part 6 together with the
seat 7 as a resulit of loading of the seat 7 by a weight
force 40 causes a displacement movement of the support
25 out of a position S1 into a position $2, said
displacement movement being caused by the articulated
15 lever 56. The movement converter 41 converts a weighing
movement of the upper part 6, in which the support 25
is taken up con the upper part 6, intc a displacement
movement directed laterally in the direction of an
arrow x. In the position II of the piece of furniture
20 1, as illustrated in Figure 5b, the support 25 stands
in the position S2 as a result of the loading of the
seat 7 with the weight force 40 and causes the seat 7
to be supported against an inclination movement
according to the weight force. When the piece of
25 furniture 1 is relieved of the weight force 40, the
second spring element 37 raises the upper part 6,
together with the seat 7, and the support 25 is
retracted by the articulated arm 56 in the direction of
an arrow x' into the position I shown in Figure 5a. The
30 seat 7 is composed of a seat part 13 and of a back part
14, the back part 14 being articulated resiliently on
the seat part 13 via an elastic element 59. In the seat

7 illustrated in Figures 5a and 5b, therefore,



25 this, an upper part 6 is guided with a column 61 in a bore 60 of a middle part 5, a second spring
element 37 designed as a helical spring 38 being arranged between the column 61 and the middle part
5. A slide 26 is guided in a way known from previous exemplary 30 embodiments on a boom 63 of the
upper part 6%P24F6ieR128. The slide 26 has a support 25 and cooperatesifvith ZH L&Y plane 30.
As a result, during a weighing movement of the upper part 6, the slide 26 is moved WO
2009/039138PCTTS208AI76605 20 laterally undena first spring element 20. When the movement
converter 41 is relieved of a weight force causing the weighing movement, a tension spring 49 draws
the slide 26 in the direction of the column 61 5again. [0038] The arrangement illustrated in Figure 6e
has an upper pdré 85ifich-id Yuided With'a eslupin B2YREEHGrecE0 bi'g niiddlle part'’s dgainst a second

spring element 3Z. Aweighingdistanae-oecurdng during;theilQ.compressian of the-upper part 6 as a
result of a loading of a seat, not illustrated, articulated on the upper part 6 is detected by a sensor 71.
A piston 66 is MGvable thotRBIy* I §eide 28 aTEoring 16 e defdtiEd WEiGHhg Yithnce. The
transfer of controh15 signals between the sensorZ1 jand the motively mevable pistoa 66 takes place in
wired or Wi_%eless form. Atsiu(££0£E2% i% aggr\m;ggg_ tWng pla%/fini__tgg vertical directtip% on F}Qe motively

r

) ) .
movable piston 661 @ar\?vay nown frrom préD ious exemplary embodiments. This méves 20 the piston

66 under a first sprihgelément 20rdasighédiss aleafsprihg2tsdsia functioniafithe detected

according to the section Ve-Ve marked in Figure 5Sbh. As
in the previous exemplary embodiments, the support 25
and the leaf spring 21 are spaced apart from one

10 another due to an interspace 96 having a thickness D36,
as long as a person sitting on the piece of furniture 1
does not recline. The support 25 is guided in a slot N
on the upper part 6.
[DG34] Figures 6a to 6e illustrate diagrammatically

15 further design variants of welghing mechanisms WM and
movement converters 41 for pieces of furniture 1
according to the invention. The arrangement shown in
Figure 6a comprises a middle part 5 and an upper part
6, the upper part 6 being guided movably upward and

20 downward in a bore 60 in the middle part 5. The upper
part ¢ is seated with a column €1 in the bore 60, the
column 61 having a duct 62 which opens toward the bore
60 and leads into a boom 63 of the upper part 6. The
duct 62 is providéd for conducting a hydraulic fluid 64

25 out of a reservoir &5, formed by the bore 60, through
the duct 62 into the boom 63 as a function of a weight
force, acting on the upper part 6, of a perscn, not
illustrated, sitting on a seat articulated on the upper
part ©. In the boom 63, the hydraulic fluid 64 acts on

30 & piston 66 which is supported against the upper part 6
by means of a second spring element 37. The piston 66
carries a support 235 which 1s displaceable on a path 46

beneath a first spring element 20 and which determines



weighing distance. When the upper part 6 or the seat arranged on the upper part 6 is relieved, the
upper part 6 is raised by the second spring element 37. This 25 lifting movement is likewise detected
by the sensor 71 and causes a return movement of the motively movable piston 66. [0039] In the
design variahtg AUSHHEES in Figures 6a to 6e, the first spring element 20 ZRdIHESEHHH25 30
cooperate according to the description relating to Figures 2a to 2c. In particular, the supports 25 are
designed according to Figure 2c, and between the fist spring element 20 and the support 25 there is
no WO 2009/039138PCT/US2008/076605 21 interspace only when a person sitting on the piece of
furniture 1 reclines. [0040] Figure 7a shows a perspective illustration of a piece of furniture 1 according
to the invention tTife SiaE& of $uiriture 11dtands ifba noRloededpEsits | aRdapmipriges a base C

and a seat 7 arrapged.on the: lager nthe-hase G.eompiises aJdowes part4,a Mo-pagt middle part 5a,

5b and a two- part upper part 6a, 6b. The lower part 4 comprises a base 75 with wheels W, a
the seat i1s relieved of the weight force, the

hydraulic fluid is pressed back through the duct 62

5 into the reservoir 65 by the piston 66 cnto which the
second spring element 37 presses. The upper part 6
together with the seat is raised by means of the
hydraulic fluid 64 which then presses onto a piston
surface 67 of the column &61.

10 [0035] The design variant, illustrated in Figure 6b, of
a welighing mechanism WM and a movement converter 41 has
an operating mode and design comparable to the
arrangement shown in Figure 6a. In contrast to this,
here, the force transmission medium used is a

15 magnetorheclogical fluid 68 which is guided in the
reservolr 65 and in the duct 62 in concertinas 69 and
70 in order to ensure optimal sealing off.

{0036] The arrangement illustrated in Figure 6¢ has an
operating mode comparable to the arrangement shown in

20 Figure 6b. In contrast to this, the upper part 6 is not
guided in the middle part 5 via a column, but, instead,
has a guide by means of arms 31, 32 which is known, for
example, from Figures 2a and 2b.
fo037] Figure 6d shows a purely mechanical variant. In

25 this, an upper part 6 is guided with a column 61 in a
bore 60 of a middle part 5, a second spring element 37
designed as a helical spring 38 being arranged between
the column 61 and the middle part 5. A slide 26 is
guided in a way known from previous exemplary

30  embodiments on a boom 63 of the upper part 6 in a guide
28. The slide 26 has a support 25 and cooperates with
an inclined plane 30. As a result, during a weighing

movement of the upper part 6, the slide 26 is moved



10 height adjustment device 12 and a carrier 76 arranged on the latter. The carrier 76 has two carrying
arms 76a and 76b, on which the middle parts 5a, 5b are arranged. On each of these two middle parts
5a, 5b is articulated one of the upper parts 6a, 6b (see also Figures 7b and 15 7c). The two upper
parts 6a, 6bWEAYHENESAt 7. The seat 7 comprises a right carrier 77 and HEHCAPAE! 787 (see also
Figure 7c), and these carry a cloth covering B. The two carriers 77 and 78 have in each case an upper
leg 77a and 78a and a lower leg 77b, 78b. 20 Thes&bare connected in each case by means of at least
two linking members 79, 80 (see also Figure 7c). [0041] In Figure 7D, the piece of furniture 1 shown in
Figure 7a is illustrated in the nonloaded position | in a side view from the direction of an arrow 1Xb.

This 25 side vieW?§RéWs how tHedpperp&rt 6bsig fideFor e middle FarEBbVigarms 31b and 32b.
The upper part favsadso-guigedcoreespondingly onithe sriddle par;Saia armss3la and 32ab (see
Figure 7a). [00424 Fi%ure 7%illust_rat%s, the %iece of furniture 1 30, without the cloth covering and without
the height adjustmént Yevice anF e ba%e "6Hed 55 4in iR thE RBAITACERTOSHIST 1. It can be seen in
this view that therupperiyartss6a.deb b thepiece of fumituied aré 22#a0tconmectet to one another
directly. In #he exem| lary embodiment illustrated, the carriers 77, 78, too, are connected to one

another only by means of the cloth covering, not illustrated. According to design variants
[00Z8] The arrangement illustrated in Figure 6e has an

upper part 6 which is guided with a column 61 in a bore
60 of a middle part 5 against a second spring element
37. A weighing distance occurring during the

10 compression of the upper part 6 as a result of a
loading of a seat, not illustrated, articulated on the
upper part 6 is detected by a sensor 71. A piston 66 is
movable motively in a guide 28 according to the
detected weighing distance. The transfer of control

15 signals between the sensor 71 and the motively movable
pistqn 66 takes place in wired or wireless form. A
support 25 is arranged with play in the vertical
direction on the motively movable piston 66 in a way
known Ifrom previous exemplary embodiments. This moves

20  the piston 66 under a first spring element 20, designed
as a leaf spring 21, as a function of the detected
weighing distance. When the upper part 6 or the seat
arranged on the upper part & is relieved, the upper
part 6 is raised by the second spring element 37. This

25 lifting movement is likewise detected by the sensor 71
and causes a return movement of the motively movable
piston 66.
[0038] In the design variants illustrated in Figures 6a
to 6e, the first spring element 20 and the support 25

30 cooperate according to the description relating to
Figures Za to 2c. In particular, the supports 25 are
designed according to Figure 2¢, and between the first

spring element 20 and the support 25 there is no



5 indicated by broken lines, the upper parts 6a, 6b and/or the carriers 77, 78 are connected by means
of at least one flexible or rigid crossmember 81 or 82. Alternatively or additionally to this, there is also
provision for connecting the upper part 6a and the 10 carrier 78 and/or the upper part 6b and the
carrier 79 viwatisassone diagonal crossmember. The upper legs 77a antCAEESIHE 6 carriers 77
and 78 are supported in each case with projections 22a and 22b on spring elements 20a, 20b of the
two spring mechanisms SM, the 15 spring elementg 20a, 20b being designed as leaf springs 21a and
21b. [0043] Figure 7d illustrates a sectional view, from a direction IXd shown in Figure 7a, of the
movement converter 41a formed between the middle part 5a and the 20 upper part 6a, the piece of
furniture 1 also stardingarrthecndnloated positionddierei The middle péart Fiswcsarried by the carrying
arm 76a belonging to the lower. part 4 and is screwed to said carrying arm via screws 83a, 83b. The
upper part 6a is articulated movably 25 upward and downward on the middle part Sa via the parallel
arms 31a, 32a WhithPdre MEUHEEd fEtafdbly with &% 8ffotdtith 33 16 36°6H & uperpart 6a and the

middle part 5a respestivaly £The seat-2 is agiculatad ratatably on thewnperpart 6ayia two axes of
rotation 30 16 and 84. The %eat 7 is articulated at the axis of ro%t)io 16 via the u [Eer leg 77a of the
f

carrier 77 ahd at 1A& axis of otaton 8% via thelidwar 18y 75O 5‘@3%&?07371; Fiftthetmore, the first
spring element 20 W@R0094E1 30 1IBRC T/USR008/626605 23 13- terisian omourited with a tension end

24a into the UpReY par bay | he,upper eq. 13 of (e righy eayrier /741 the seal [begrsith the
projection 22a against a free end 23a of the leaf spring 21a. The'seat 7 or 5 the rigﬁt carrier 77 is
ﬂmﬂebycugﬂomﬁﬁéﬁ@h@ﬁﬁﬁ 5a, 5b and a two-parit upper part ba, 6b.

The lower part 4 comprises a base 75 with wheels W, a
10  height adjustment device 12 and a carrier 76 arranged
on the latter. The carrier 76 has two carryving arms 76a
and 76b, on which the middle parts 5a, 5b are arranged.
On each of these two middle parts 5a, 5b is articulated
one of the upper parts 6a, 6b (see also Figures 7b and
15 7c¢). The two upper parts Ha, 6b carry the seat 7. The
seat 7 comprises a right carrier 77 and a left carrier
78 {see also Figure 7c), and these carry a cloth
covering B. The two carriers 77 and 78 have in each
case an upper leg 77a and 78a and a lower leg 77b, 78b.
20 These are connected in each case by means of at least
two linking members 79, 80 (see also Figure 7c).
{00411 In Figure 7b, the plece of furniture 1 shown in
Figure 7a is illustrated in the nonloaded position I in
a side view from the direction of an arrow IXb. This
25 side view shows how the upper part 6b is guided on the
middle part 5b via arms 31k and 32b. The upper part 6a
is also guided correspondingly on the middle part 5a
via arms 3la and 32ab (see Figure 7a}.
[0042] Figure 7c illustrates the piece of furniture 1
30 without the cloth covering and without the height
adjustment device and the base, once again in the
nonleaded position I. It can be seen in this view that

the upper parts 6a, 6b of the piece of furniture 1 are



spring element 20a in a direction of rotation w. The leaf spring 21a is not only tension-mounted into the
upper part 6a, but is supported in a middle region 85 against the upper part 6a by a support 25a when
a 10 person sitting on the seat reclines. In the nonloaded position | shown in Figure 7d, there is an
interspace 98®ewsdsniie support 25a and the leaf spring 21a, and therefoF&#i8&efrytomponents
have no operative connection, so as not to brake a displacement of the 15 support 25a taking place
during a loading of the seat 7. This interspace 95 iszachieved by means of a corresponding prestress
or orientation and/or a corresponding shaping of the leaf spring 21a. The leaf spring 21a and the
support 25a form a spring mechanism 20 SM. The support 25a is arranged on a toothed slide 86
which is guidedi@terafy displactably Prg geitde28a ohithedipher phrt 62 aneferns anyoutput body

86a. The toothed.slide 86,0r linearicurylinear rack qr.gear cooperatesywith a.toothed quadrant 87, or
rotary gear, 25 which is fastened to the upper part 6a rotatably about an axis of rotation 88 and forms

a drive body 872°hetbbthed’qiatrafit'87 Has £Eibttedrydige WhidH is“d6sighedas a long hole 89. A
pin 90 which is fastened4o the:middlepart5a engagesdntoithe leng hele 89. 3@ Thenupper part 6a is
guided on g1e a.rmg,31%,6%@%029%935(%90Yv3{}\{vardIyt%irected movem%nt %nd is6r$ushioned via a second

spring eleent 373’ TheSecond spring element 37a 1S dle%%%re aasrafeafaéprl g 91a and is 24 held

with a tension endig2a iritiee middie gast 58, THe upper part:Gacdcts with asoit=034 oata free end 94a
of the leaf spring.913. Q}l%Ieﬁégggggl&aqq%eﬁa@ggﬁeﬁ%%}r_,o%elthggf%rm a weighing mechanism

WM. A 5 mechanical interlinking of the weighing mechanism NM and of the spring mechanism SM
takes place by fredHs GiithBhovehieAEEGRVET st 41a. Whéh Hife sEAET $s foadebbwith a weight force,

the upper part &a,can whigh therseasnis suppgrtesk is.gushioned-endhe segopdespring 10 element 37a
and in this case is lowered slightly with respect to the position | shown in Figure 7d. Along with the
upper pari%a, t(ﬁaertgjo%re(? §u§ r‘gﬁ?gﬂ' Slso"movel o%vn%ar%?%nal}ﬁe‘b?ﬁﬁbefﬁsge%ed rigidly to the

middle part 5a with respéetasithewppet partréal causesmenber. The upper legs

77a and 78a of the two carriers 77 and 78 are supported
in each case with projections 2Z2a and 22b on spring
elements 20a, 20b of the ftwo spring mechanisms SM, the

15 spring elements 20a, 20b being designed as leaf springs
2la and 21b.
0043} Figure 7d illustrates a sectiocnal view, from a
direction IXd shown in Figure 7a, of the movement
converter 4la formed between the middle part 5a and the

20  upper part 6a, the piece of furniture 1 also standing
in the nonloaded position I here. The middle part 5 is
carried by the carrying arm 76a belonging to the lower
part 4 and is screwed to said carrying arm via screws
83a, 83b. The upper part 6a is articuiated movably

25 upward and downward on the middle part 5a via the
parallel arms 3la, 32a which are mounted rotatably with
axes of rotation 33 tc 36 on the upper part 6a and the
middle part 5a respectively. The seat 7 is articulated
rotatably on the upper part 6a via two axes of rotation

30 16 and 84. The seat 7 is articulated at the axis of
rotation 16 via the upper leg 77a cof the carrier 77 and
at the axis of rotation 84 via the lower leg 77b of the

carrier 77. Furthermore, the first spring element 20a



15 a rotation of the toothed quadrant 87 about its axis of rotation 88 in the direction of rotation w. The
rotating toothed quadrant 87, during its rotational movement, takes up, or meshes with, the toothed
slide 86 and the support 25a fastened to the latter and 20 transports or translates this support to the
left in the dif&BtRMEBMEfree end 23a of the leaf spring 21. A spacing FI Betieéiié®tpport 25a and
the projection 22a is thereby reduced (see Figure 7d). This reduced spacing between the support 25a
and the 25 projection 22a then causes a greater cushioning of the seat 7 against an inclination
movement of the seat 7 about the axes of rotation 16, as compared with the position shown in Figure
7d, when the person sitting on the seat 7 reclines (see also Figure 7f). A left 30 movement converter
41b (see Figurel Be)tisrdesignad sitmifetly tothe ight Rfcwimentcotivertet Y aldéscribed above in
detail. The piecggfdurniture Lahushas a,seat7 which has swo weighing.meshanisais NM and two
WO 2009/039138PCT/1JS2008/076605 25 spring mechanisms SM which are connected in each case
by means of a hdvEment RoRérter 40524 h. "R 4 fih&icH GPthe potiior of 435851 sitting on the
seat 7 of the piecerethiraiture2Bdhese twe Slecmpepentscarelleaded prepartionatety with a weight
force of th%per%%ré and have corres on}i}'ng re%cryon fgrces tht{‘g s&gin(gnmeé;ha ismsE SM against an

inclination movemen%?{he S&at 7 Girected’in the direction of rotation w. 10t[ 04 ff@ure 7e again

depicts, in an enlarged element 20a in a direction of rotation w. The

leaf spring 2la is not only tension-mounted into the
upper part 6a, but is supported in a middle region 85
against the upper part 6a by a support Zba when a

10 person sitting on the seat reclines. In the nonloaded
position I shown in Figure 7d, there 1s an interspace
95 between the support 25a and the leaf spring 2la, and
therefore these two components have no operative
connection, so as not to brake a displacement of the

15 support 25%a taking place during a loading of the seat
7. This interspace 95 is achieved by means of a
corresponding prestress or orientation and/or a
corresponding shaping of the leaf spring 2Zla. The leaf
spring 2la and the support 25a form a spring mechanism

20 5M. The support 25a is arranged on a toothed slide 86
which is guided laterally displaceably in a guide 28a
or: the upper part 6a and forms an cutput body 86a. The
toothed slide 86, or linear/curvilinear rack or gear,
cocperates with a toothed quadrant 87, oxr rotary gear,

25 which is fastened to the upper part 6a rotatably about
an axis of rotation 88 and forms a drive body 87a. The
toothed quadrant 87 has a slotted guide which is
designed as a long hole 8%. A pin %0 which is fastened
to the middle part 5a engages intce the long hole 89.

30 The upper part fa is gulided on the arms 3la, 32a
against a downwardly directed movement and is cushioned
via a second spring element 37a. The second spring

element 37a is designed as a leaf spring %la and is



illustration, the right movement converter 41a shown in Figure 7d, with the associated weighing
mechanism WM and the associated spring mechanism SM, in the nonloaded position I. An illustration
of the seat 7 and 15 of the lower part 4 has been dispensed with here. Reference is made to the
description relatiagetesBiggure 7d. [0045] Figure 7f then shows a position [ WFigkrERssseat 7, not
illustrated, is loaded with a weight force 20 of a person sitting upright. In comparison with Figure 7e,
the rack 86 together with the support 25a of the spring mechanism SM has been displaced in the
direction of the free end 23a of the leaf spring 21a. This displacement movement over the
displacement 25 distance V1 is the result of a weighing movement of the upper part 6a over a
weighing distanoe M, wiherea fareexamplec il £22.5 x\Vi: estepeadi of therweighing movement
generated by th ighij anism WM thus takes place in_the movement.converter 41a. That is to
30 say, even wiﬁ?\%%sgngl%%v%]ig %ngﬁgvgrﬁg%t,% éggr?s%tiv%%et%%gao?j%ﬁg %pﬁﬁg n%g&agntlrsm SM can be
carried out on agesunesfitharstepdp? he Sétting ©f theBpring nideharismSM andreonsequently the

counterforce agginst 26 andpglinafion movementof the sgatabeuttheaxisof gpotation 16 are
generated as a function of the weight force with which a person acts on the seat. The counterforce is

set by the variaBi§i7 fthe édadingbetwBEnHe ShppbR 254 4hd Bive BrSEEITT Adtidg on

and of the spring mechanism SM takes place by means of
the movement converter 41la. When the seat 7 is loaded
with a weight force, the upper part 6a, on which the
seat 7 1s supported, is cushioned on the second spring

10  element 37a and in this case 1s lcwered slightly with
respect to the position I shown in Figure 7d. Along
with the upper part 6a, the toothed guadrant 87 is also
moved downward, and the pin 90 fastened rigidly to the
middie part 5a with respect to the upper part 6a causes

15 a rotation of the toothed guadrant 87 about its axis of
rotation 88 in the direction ¢f rotaticn w. The
rotating tecothed quadrant 87, during its rotatiocnal
movement, takes up, or meshes with, the toothed slide
86 and the support 25a fastened to the latter and

20 transports or translates this support to the left in
the direction of the free end 23a of the leaf spring
21. A spacing Fl betwsen the support 25a and the
projection Z2a is thereby reduced (see Figure 7d). This
reduced spacing between the support 25%a and the

25 precijection 22a then causes a greater cushioning of the
seat 7 agalinst an inclination movement of the seat 7
about the axes of rotation 16, as compared with the
position shown in Figure 7d, when the person sitting on
the seat 7 reclines (see alsc Figure 7f}. A left

30 movement converter 41b (see Figure 7c¢) is designed
similarly to the right movement converter 4la described
above in detail. The piece of furniture 1 thus has a

seat 7 which has two weighing mechanisms WM and two



the leaf spring 21a, of the seat 7. In the loading situation illustrated in Figure 7f, too, there is still an
interspace 96 between the support 25a and the leaf spring 21a, as long as the person sitting on the
seat 10 does not recline. [0046] Figures 8a to Sc show once again in detail the weighing and
inclination orvesfarthwesatitictural unit consisting of the weighing mechanispcWikzmowsimgnt converter
41a and spring mechanism SM, the structural 15 unit being modified slightly, as compared with
Figures 7a to 7f. Figure 8a shows a support 25a in agonloaded position | of the piece of furniture. The
seat, not illustrated, is cushioned via a projection 22a, symbolized by a triangle, on a first spring 20
element 20a which is designed as a leaf spring 21a and which is tension-mounted on an upper part 6b
between a loweFEdunterbssing: Uandranupper ecounterbeasing<QGi #n the-norlgaged position |

illustrated, there;d'? Ne-QRerative connectian petween the support 25a and the 25leaf spring 21a.
Instead, to avoid friction, a first interspace 95 having a thicknes$ D95'is formed between the support

25a and the leaf$pliig 21, A§ Soifh &9 tHe d&at it of ferseat, motillustyated, isdeaded by a person

sitting down in ageapproximately: uprightsiging-3Q¢ Position, the syppRAIt 25a moves under the leaf
spring 21a 'gﬂo a position Il shown il% Figure 8b. During this movement of the support 25a, there is no

operative connettion 10 The Teaf'spring 215, AL My 4 Hie WoY 201691038 138PETIUS2008/076605 27
person does not reclinewUtdi¢heapsight sitting: positiod-ar dperapace 3&having.a thickness D96 is

Stil maintained beeen Bie suBPal 223 I HIRIP2L201109, 213, 2ifiougl, under certain
inclination movement of the seat 7 directed in the
direction of rotation w.

10 [0044] Figure 7e again depicts, in an enlarged
illustration, the right movement converter 4la shown in
Figure 7d, with the associated welghing mechanism WM
and the assocliated spring mechanism SM, in the
nonloaded position I. An illustration of the seat 7 and

15 of the lower part 4 has been dispensed with here.
Reference is made to the description relating to
Figure 7d.

[0045] Figure 7f then shows a position 1T in which the
seat 7, not illustrated, is loaded with a weight force

20 of a person sitting upright. In comparison with
Figure Je, the rack 86 together with the support 25a of
the spring mechanism SM has been displaced in the
direction of the free end 23a of the leaf spring 2la.
This displacement movement over the displacement

25 distance V1 is the result of a welighing movement of the
upper part 6a over a weighing distance W1, where, for
example, Wl = 2.5 x Vi. A step-up of the weighing
movement generated by the weighing mechanism WM thus
takes place in the movement converter 4la. That is to

30  say, even with a small weighing movement, a sensitive
setting of the spring mechanism SM can be carried out
on account of the step-up. The setting of the spring

mechanism SM and consequently the counterforce against



5 weight force of the person already acts in a small fraction on the leaf spring 21a via the projection
22a. Thus, while the person is sitting down and as long as the person remains seated in the upright
sitting position, a very smooth and therefore rapid follow-up 10 of the support 25a under the leaf spring
21a is still possibiessaacss an interspace 95 is constantly present. This is aglvantageousséer example,
when the person sitting upright subsequently increases his weight by grasping a heavy file and
reclines with this. Owing to 15 the rapid and smooth adjustability of the support 25a, the weight of the
heavy file is detected for the counterforce to be generated, even before the person reclines.
Cushioning which is too soft can thereby be avoided. An operative connection or contact between the
20 support 25a and the léaf=spiing 2ba-eaeurs ey wvyhen the-persondectines Qut.of is upright sitting
position, since vge&ggtgggge@%egtr%ushé%ni}r:lgtis re%uired I%)n(lgl for recliningé. The increased and
weight-dependent colinterforce 15 generated. after a siight Soinpraksidn 25%f e #4f spring 21a over
a spring travel W98 {se& Figurer8is} corresponuing ta thesthickine ss<G96. ofrthe second interspace 96,

by the leatf spring.21a coming to lie anfhe supnert 25 (see Figure Sq), The leaf spring 21a locks the

support 25a under itself with a locking 30 force LF and thus prevents a diésﬁgcemgnt of the support
25a until the peROT REUNTS aff Uright sitig peditioheadeording tddigurecit bnstamus up. The contact
thus occurring arreperative 6ppRaelion us28the seat 7. In the loading

situation illustrated in Figure 7f, too, there is still
an interspace 96 between the support 25a and the leaf
spring 2la, as long as the person sitting on the seat
10  does not recline.
[C048] Filgures 8a to Bc show once again in detail the
weighing and inclination on a further structural unit
consisting of the weighing mechanism WM, movement
converter 4la and spring mechanism SM, the structural
15  unit being modified slightly, as compared with
Figures 7a to 7f. Figure 8a shows a support 25a in a
nonloaded position I of the piece of furniture. The
seat, not illustrated, is cushioned via a projection
22a, symbolized by a triangle, on a first spring
20 element 20a which is designed as a leaf spring 2la and
which is tension-mounted on an upper part 6b between a
lower ceocunterbearing UG and an upper counterbearing 0G.
In the nonloaded position I illustrated, there is no
operative connection between the support 25a and the
25 leaf spring 2la. Instead, to avceid friction, a first
interspace 95 having a thickness D95 is formed between
the support 25a and the leaf spring 21. As soon as the
seat part of the seat, not illustrated, is loaded by a
person sitting down in an approximately upright sitting
30 position, the support 25a moves under the leaf spring
2la into a position II shown in Figure 8b. During this
movement of the support 25a, there is no operative

connection to the leaf spring 2la. As leng as the



occurring between the leaf spring 21a and the support 25a leads to an increase in the spring force
which acts counter to the seat at the projection 22a of the latter. The support 25a then forms a second
lower 5 counterbearing UG2, the two lower counterbearings UG and UG2 having a spacing L2 with
respect to on@amsihan §8ee Figure 8a). This spacing L2 varies in proport®SrEtBSHés{jéaeHt force of a
person sitting on the piece of furniture. In position 1, the lower counterbearing UG 10 and the second
lower counterbearing UG2 have a smaller spacing 4y with respect to one another. [0047] Figure 9a
illustrates a further design variant of a piece of furniture 1 according to the invention. The piece of
furniture 1 is designed as a piece of 15 furniture 2 for sitting on or as a chair 3 and comprises a seat 7
which is arrangedorra basesC iiflie chait 3uis showrrin &nenlgadeghposition 1nthe base C comprises

a lower part 4, 3 middie part 5 and, ap,upper pas6:, The middle part b is farmeg essentially by a 20

housing 200 which is designed as a quiver 201 and is plugged in a bore 202 of the lower part 4. The
upper part 6 coffiprisesta eafifet 703 fof e sBat PantisRekkedted ® hethftidiépart 5 by means of

a height adjustragpt deviges12. Thenheight adjustiventdevics 12:25 cREyMisesa settable spring AS
designed as a pneumatic s%ring 204, an axial bearing 208 and a spring element designed as a helical

spring 38. A pré&siF8 tube 268 ocf]?hérb‘?leﬁﬁ‘?aﬁ%ns 36% i€ fastertdd th &Khotvn way in a bore 206

of the carrier 203:dntwadditiemto:the 3@ pressore tgbe® 205ythe pheumati¢ springr2Geomprises a

piston rod 207 \Q(inch 5 lJiiqL%d f%tehe pressure tube, %85 The axilzfll Qggrig 2398 cor%%rises an upper
1

a
disk-shaped ring 09 and a lower po}t)-s apedlrisngS Which' 29 has a collar 211. The axial bearing

208 is fastenedttbea freesn 20T7a 6fthespistRTrod: 20 ReThe phelimatict$prirg 204 is supported via
the collar 211 of the axial bearipg 208-an,80tton 242-0fthe raiddle, part5,vias thg,helical spring 38.

Above the helical spring 38, the pneumatic spring 204 is guided slidably with its pressure tube 205 on
the lower Part 52/ WefgHiRgRrechamdmWWAF s this fofféd HetwBEnthé mitdfd-part 5 and the upper
part 6 by the height-adjiustmerntrdeyvies 10+ Asprovensent converier 44:domptiees:atBowden cable
213 and a lever,mechanism XITM esigned asﬁ%lzlreveeraZM E:I:'he %owdﬁgézable 213 consists of a wire

215 and of a hoTskélze’lélsn which the-wire 215 is gui egfpllhe’ lever 212'iS fisténed to the upper part 6 or

the carrier 203 £5 rotatabrabioit ansakis ot veratibs 207c Thedeven 2384 wiabod fower free end 214a and
an upper free epd-Z14, On, tmfeggg?erf&% enc214h-ts:formed & long:hale 213 inywhich a support 25

is guided. The support 25 is movable i o
15 the rapid and smcoth adijustability of the support 25a,

the weight of the heavy file is detected for the
counterforce to be generated, even before the person
reclines. Cushioning which is too soft can thereby be
avoided. An operative connection or contact between the
20  support 25a and the leaf spring 21la occurs only when
the person recllnes out of his upright sitting
position, since welght-dependent cushioning is required
only for reclining. The increased and weight-dependent
counterforce is generated, after a slight compression
25 of the leaf spring 2la over a spring travel W96 (see
Figure 8b) cerresponding teo the thickness D96 of the
second interspace 96, by the leaf spring 2la coming tc
tie on the support 25 (see Figure 8c¢). The leaf spring
2la locks the support 25a under itself with a locking
30  force LF and thus prevents a displacement of the
suppoert 25a until the person resumes an upright sitting
position according to Figure if or stands up. The

contact thus occurring or operative connection thus



on asliding surface 219 of the carrier 203 under a 20 spring element 20 designed as a leaf spring 21
in the direction of an arrow x, the traveling movement being generated by a rotation of the lever 214
about its axis of rotation 217. The lower end 214a of the lever 214 is connected to the collar 211 of the
lower ring 2¥000f280i4e38xial bearing 208 by means of the wire 215 of thE BoWdeH 85 213. The
housing 200 which forms the middle part 5 and the carrier 203 form in each case a counterbearing
220, 221 for the hose 216 in which the wire 215 is ggided. During a loading of the seat 7, the 30
lowering of the upper part 6 counter to the helical spring 38 leads, independently of a height setting
preselected by means of the pneumatic spring 204, to a traveling movement of the support 25 in the
direction WO02009/03938RCIHR152008/076605:30 ebthenarréwax' ahhe wire 215 pbthe Bowden cable

213 is drawn doynward by the lower;ring 210 of the axial bearing 208 in the direction of an arrow y'.
The lower ring 510 of the axia bggrifi\"g 208 forms a faster?ti)[fl?g 5n§evi8é: CD for the Bowden cable 213.
After a relief of BHE'8¢&t7 @ spfifig 222 drastihe 1ever 254 back agairet the

latter. The support 2Zb5a then forms a second lower
5 counterbearing UGZ, the two lower counterbearings UG

and UGZ having a spacing L2 with respect to one another
{(see Figure Ba). This spacing L2 varies in proportion
to the welght force of a person sitting on the plece of
furniture. In position I, the lower counterbearing UG

10 and the second lower counterbearing UGZ have a smaller
spacing L1 with respect to one another.
[0G47] Figure %a illustrates a further design variant
cf a pilece of furniture 1 according to the invention.
The plece of furniture 1 is designed as a piece of

15 furniture 2 for sitting on or as a chair 3 and
comprises a seat 7 which is arranged on & base C. The
chair 3 is shown in a ncnloaded position I. The base C
comprises a lower part 4, a middie part 5 and an upper
part 6. The middle part 5 is formed essentially by a

20 housing 200 which is designed as a guiver 201 and is
piugged in a bore 202 of the lower part 4. The upper
part 6 comprises a carrier 203 fcr the seat 7 and is
connected to the middle part 5 by means of a height
adjustment device 12. The height adjustment device 12

25 comprises a settable spring AS designed as a pneumatic
spring 204, an axial bearing 208 and a spring element
designed as a helical spring 38. A pressure tube 205 of
the pneumatic spring 204 is fastened in a known way in
a bore 206 of the carrier 203. In addition to the

30  pressure tube 205, the pneumatic spring 204 comprises a
piston rod 207 which is guided in the pressure tube
205. The axial bearing 208 comprises an upper disk-~

shaped ring 209 and a lower pot-shaped ring 210 which



into the position shown in Figure 9a. The leaf spring 21 and the support 25 form a spring mechanism
SM. The distance over which the upper part 6 travels into the 10 middle part 5 when the seat 7 is
loaded by a person sitting down upright onto the seat 7 against the helical spring 38 is converted via
the Bowden $dbgi20& &td the lever 214 into a traveling movement of thePSijfpeio2B87he support 25
is thereby displaced under 15 the leaf spring 21 as a function of the weight of the person sitting upright
on the seat 7. The leaf spring 21 comes to lie on thessupport 25 only when the person sitting on the
seat 7 reclines and generates an increased torque about a horizontal axis of rotation 20 16, via which
the seat 7 is connected pivotably to the upper part 6. A torque which the person in the upright sitting
position generatessaboutthezaxig of rotatien 46iis abiseshed yiaa presiressetiedeatspring 21. This

prevents the situation where the leaf spring 21 25 comes to lie on the support 25 before the latter has
reached a positul%n aggro%lﬁiate’ to the peroE?\' \%V%Fg%rf. Aﬂégpge%rzﬁnté]?%?erﬁ?é?ﬁtuﬁ?\%?ch is connected to

the Bowden calsie 203instead 6f therloweraihgr2 10, isalswillustratedlas & désigavakant in Figure 9a

by broken 30 linss, The-onerstiog element Aliows aimagualsetting of e bady yeight of a person
sitting on the piece of furniture 1. The operating element can be operated with 31 minimal effort by a

person sitting upAGht'6rBERt foPRard 8nthe pi&QY6f fitRittre! L0048 Figare’dh illuktrates a view of

a detail of the chaisdushawn dpFigures9a. The viewseha detaikshows a-design variant in which the seat
7 and the upper part 6 are orgne%tgg bg/ means of a toggle lever 223. The toggle lever 223 serves for

absorbing the t&rote M Which the persSR sittiirg TP 4R UpTight sitting pdSitidnéi¥ the seat 7 generates
about the axis ofgotatiorst6 W10 Thetabove-deseribed:prestressiaf the dedfespring:2E may thereby be

largely diSpenS%glé{Vi%Jhﬁ)Ml‘f)!ﬁ:\@r@@y the height adjustment device

10 12. A movement converter 41 comprises a Bowden cable
213 and a lever mechanism LM designed as a lever 214.
The Bowden cable 213 consists of a wire 215 and of a
hose 21¢ in which the wire 215 is guided. The lever 214
is fastened to the upper part 6 or the carrier 203

15  rotatably about an axis of rotation 217. The lever 214
has a lower free end 214a and an upper free end 214b.
On the upper free end 214b is formed a long hcle 218 in
which a support 25 is guided. The support 25 is movable
on a sliding surface 219 of the carrier 203 under a

20  spring element 20 designed as a leaf spring 21 in the
direction of an arrow x', the traveling movement being
generated by a rotation of the lever 214 about its axis
of rotation 217. The lower end 214a of the lever 214 is
connected to the collar 211 of the lower ring 210 of

25 the axial bearing 208 by means of the wire 215 of the
Bowden cable 213. The housing 200 which forms the
middle part 5 and the carrier 203 form in each case a
counterbearing 220, 221 for the hose 216 in which the
wire 215 is guided. During a loading of the seat 7, the

30  lowering of the upper part 6 counter to the helical
spring 38 leads, independently of a height setting
preselected by means of the pneumatic spring 204, to a

traveling movement of the support 25 in the direction



[ ichi [ he seat 7, and a lower lever 225,
comprises an upper lever 224, which is articulated rotatably on t ,
whicFr)l is articulated rotatably on the upper part 6. The upper 15 lever 224 anql the Iowgr lever 225 are
connected to one another by means of a joint 226. The joint 226 forms an axis of rotation 227. A spring

element 228, wdnimhsisxlesigned as a spring 228a, is connected to the jointp226; anshelayyssthe lower
lever 224 of the toggle lever 20 223 against an abutment 229 which is fastened to the carrier 203. The

[ [ [ ition. The abutment 229 is
toggle lever 223 is thereby brought into an approximately extended position.
degsgi]gned such that the levers 224 and 225 form wit ae())ne another an angle a of about 175. The toggle
25 lever 223 consequently buckles only when the person reclines and therefore generates an

increased torquesabeuttheaxig of rotatign ]ﬁﬁigw@gfstocjtgetqbgiq;()%%:gg agrgqlei & §VhICh the levers
224 and 225 stand in relation to one another, and/or to the choice of the 30 springforce of the spring

element 228 and/r {6 tHE aft SRGERTEhL oY tHid fogtey fever 223 Batverh thesseat 7adnd the upper part

) : ) : . i hen
it ble toedapta bioeking meshanisar-230:t0 e specialgeometryafthe 32 chair 3. W
e toae Tove X Py the leaf spring 21 a@gsumes the support or

ding, !
(he toggle lever ggﬁ&%ﬁ&g ‘g}c“)r?%?%r% %fi)?fn{g %]vﬁl%%%ﬁg t69dle18V&5233 haskIe ithe direction of an

cushioning of the seat 7, lever '
arrow 5 x,gl tRe supbre2sHastalreddye bBendisplaced in theadireation-ofthe srrqu X5y the person

according to thedading.of the seat,f 10049 Figute, 9¢ illystrates once agajn the view, known

into the position shown in Figure %a. The leaf spring
21 and the support 25 form a spring mechanism SM. The
distance over which the uppar part & travels into the

1¢  middle part 5 when the seat 7 is loaded by a person
sitting down upright onto the seat 7 against the
helical spring 38 is converted via the Bowden cable 213
and the lever 214 into a traveling movement of the
support Z5. The support 25 is thereby displaced under

15 the leaf spring 21 as a function of the weight of the
person sitting upright on the seat 7. The leaf spring
21 comes te lie on the suppert 25 only when the person
sitting on the seat 7 reclines and generates an
increased torque about a horizontal axis of rotation

20 16, via which the seat 7 is connected pivotably to the
upper part 6. A torque which the person in the upright
sitting position generates about the axis of rotation
16 is absorbed via a prestress of the leaf spring 21.
This prevents the situvation where the leaf spring 21

25 comes to lie on the support 25 before the latter has
reached a position appropriate to the person's weight.
An operating element A, which is connected to the
Bowden cable 213 instead of the lower ring 210, is also
illustrated as a design variant in Figure 9a by broken

30 lines. The operating element A allows a manual setting
of the body weight of a person sitting on the piece of

furniture 1. The operating element can be operated with



from Figure 9b, of a detail of the chair 3 shown in 10Figure 9a. In contrast to Figure 9b, the seat 7 is
articulated on the upper part 6 via two additional levers 230 and 231. By means of the lever 231, a
projection 22 with which the seat 7 lies on the leaf spring 21 is forced onto a circular path 233 15

predeterminéuchyithiestever 231. (0050] Figures 10a - 10d illustrate a desigrvvesimot/ofde seat shown
in Figures 7a to 7d, in which a weighing mechanism NM and a movement converter 41_ are designed
similarly to the chair shown in Figure 9a. Figures 20;}ja-lle illustrate another qles_lgn variant c_)f the body
support structure, which also incorporates a height adjust device intq the weighing mechanism. [0051]
Figure 10a and lla shows a side view of a chair 3. The chair 3 comprises a base C and a seat 7. The
25 base C compriseise lovestfpart 4bwf&cfpé&®j>\fe%amigﬂhe Pk %ﬁﬂ@dgg%%% andhan l#[)per part 6,
hich is connected o the middle part 5 via a weighing mechanism esigned as a heig
\évdjucstment devig%e)'tlg%%g S n0\?\55 (Ié?l Ef"g@ucrg I%?A;%lv%étiﬁﬁltﬁbr%e hanism 312 is 30 disposed between and
connects the uppéf ahd lowerpartSs, 41 1n the silecview illustvated in Rigireil0a A the

chair 3 shown in Figure 9a. The view of a detail shows
> & design variant in which the seat 7 and the upper part
6 are connected by means of a toggle lever 223. The
toggle lever 223 serves for absorbing the torgue M
which the person sitting in an upright sitting position
on the seat 7 generates about the axis of rotation 16.
10 The above-described prestress of the leaf spring 21 may
thereby be largely dispensed with. The toggle lever 223
comprises an upper lever 224, which is articulated
rotatably on the seat 7, and a lower lever 225, which
is articulated rotatably on the upper part 6. The upper
15 lever 224 and the lower lever 225 are connected to one
another by means of a joint 226. The joint 226 forms an
axis of rotation 227. A spring element 228, which is
designed as a spring 228a, is connected to the joint
226 and draws the lower lever 224 of the toggle lever
20 223 against an abutment 229 which is fastened to the
carrier 203. The toggle lever 223 is thereby brought
into an approximately extended pesition. The abutment
229 is designed such that the levers 224 and 225 form
with one another an angle o of about 175°. The teggle
25 lever 223 conseguently buckles only when the person
reclines and therefore generates an increased torque
about the axis of rotation 16. Owing to the choice of
the angle o, at which the levers 224 and 225 stand in
relation to cne another, and/or to the choice of the
30  spring force of the spring element 228 and/or to the
arrangement of the toggle lever 223 between the seat 7
and the upper part 6, it is possible to adapt a

blocking mechanism 230 to the special geometry of the



carrier 77 can be seen, which is articulated on the upper part 6 with an upper leg 77a rotatably about
an WO 2009/039138PCT/1182008/076605 33 axis of rotation 16 and rotatably with a lower leg 77b
about an axis of rotation 84. As shown in Figure ha, upper leg 77a of the carrier is pivotally connected
to the upperwpartoatstbsss prair of front links 316 and a 5 pair of rear links 31PCEesgRTbediment, the
rear links 317 can be connected to the upper part at a plurality of locations, such that the orientation of
the link 317 can be changed and optimized. In onegmbodiment, the links 316 are substantially
vertical, 10 and the links 317 have a vertical vector component, such that the links 316, 317, especially
the front link 316, carry the load of the user when the user initially sits on the seat before recline,
thereby permittingathe weighiirgrmelthatisasicweotk moreé 2¥ficienthy cEhealinks 153161 317 define the

path of motion ofhe lippgrdeg 77a ofdhe cagiar, The chalr3 also has asgeond.castier which is
concealed by the first carrier 77 in the
cushioning of the seat 7. At the point in time when the
toggle lever 223 buckles in the direction of an arrow
5 x, the support 25 has already been displaced in the

direction of the arrow x' by the person according to
the loading of the seat 7.
[06049] Figure 9c illustrates once again the view, known
from Figure %b, of a detail of the chair 3 shown in

10 Figure Sa. In contrast to Figure Sb, the seat 7 is
articulated on the upper part 6 via two additional
levers 230 and 231. By means of the lever 231, a
projection 22 with which the seat 7 liles on the leaf
spring 21 is forced onto a circular path 233

15 predetermined by the lever 231.
(0050} Figures 10a - 10d illustrate a design variant of
the seat shown in Figures 7a to 7d, in which a weighing
mechanism WM and a movement converter 41 are designed
similarly to the chair shown in Figure 9a. Figures

20  1lia-lle illustrate another design wvariant of the body
suppert structure, which also incorporates a height
adjust device into the weighing mechanism.
(0051} Figure 10a and lla shows a side view of a chair
3. The chair 3 comprises a base C and a seat 7. The

25 base C comprises a lower part 4, which receives a
middle part 5 in a bore 202, and an upper part 6, which
is connected to the middle part 5 via a weighing
mechanism WM designed as a height adijustment device 12.
As shown in Figure lla, a weighing mechanism 312 is

30 disposed between and connects the upper and lower parts
6,4. In the side view illustrated in Figure 10a, a
carrier 77 can be seen, which is articulated on the

upper part 6 with an upper leg 77a rotatably about an



illustration of Figures 10a and 11a. As regards the arrangement of the second carrier, reference is
made to 20 Figure 7c which shows a chair with a comparable construction. The seat 7 is formed
essentially by the two carriers 77 and a body support member, configured in one embodiment as a
cloth coverimgB00#igi Bridges and connects the carriers 77. 25[0052] TRE WSS PP and 77b are
connected to one another via a plurality of linking members 79. The two carriers 77 of the seat 7 are
cushioned on the upper part 6 in each case via a spging mechanism SM. The seat 7 is rotatable
together with the upper part 6 about a 30 vertical axis of rotation 39 with respect to the middle part 5
and to the lower part 4. The weighing mechanism WM comprises a settable spring AS which is
designed as a prewmatic spring 204, 304aTHeupper patkty6 edmpriseso84a dargier 76 which is

composed of twg mjgogﬁym%triggll&ggglgggg carrying. arms r6a, nb’i%%% g_f the carrying arms 76a

being visible in the illustration of Figures 10a and lla. As regards the basic design, 5'reference is made
once again to Fi§@er7d @hich’ shéws B éhdirintwhichithercarsirg-asm 4o eheshtrarable design. [0053]

For the embodimgnt gfikigures-10a,10e, af theimovement genverter:4L threg, Boywden cables 234a,
234b 10 and 23 e can e S I gare, 102 Py Or e iment, the rear

links 317 can be connected to the upper part at a

plurality of locations, such that the orientation of

the link 317 can be changed and optimized. In one

embociment, the links 316 are substantially vertical,

10 and the links 317 have a vertical wvector component,
such that the links 316, 317, espsescially the front link
316, carry the load of the user when the user initially
sits on the seat before recline, thereby permitting the
weighing mechanism to work more efficiently. The links

15 316, 317 define the path of motion of the upper leg 77a
of the carrier. The chair 3 also has a second carrier
which is concealed by the first carrier 77 in the
illustration of Figures 10a and lla. As regards the
arrangement of the second carrier, reference is made to

20  Figure 7c¢ which shows a chair with a comparable
construction. The seat 7 is formed essentially by the
two carriers 77 and a body support member, configured
in one embodiment as a cloth covering B, which bridges
and connects the carriers 77.

25 f{G0052] 7The two legs 77z and 77k are connected to one
another via a plurality of linking members 79. The two
carriers 77 of the seat 7 are cushioned on the upper
part © in each case via a spring mechanism SM. The seat
7 is rotatable together with the upper part 6 about a

30  wvertical axis of rotation 39 with respect to the middle
part 5 and to the lower part 4. The weighing mechanism
WM comprises a settable spring AS which is designed as

a pneumatic spring 204, 304. The upper part 6 comprises



movement converter 41 comprises a coupling 235, by means of which the Bowden cables 234a, 234b
and 234c are decoupled from a rotation of the upper part 6 with respect to the middle part 5. The
coupling 235 is 15 designed as a rotor system RS. As shown in the embodiment of Figure lie, only a
single Bowdeyocabiay 234 is used. [0054] Figures 10b and lib show enlargedranaslightysperspective
illustrations of the chairs 3 shown in 20 Figures 10a and 11a, in the region of the carrying arm 76a of
the upper part 6. The carrying arm 76a consists of apy upper leg 236 and of a lower leg 237. The two
legs 236, 237 are connected rigidly to one another. The carrying arm 76a is fastened with a free end
238 of the 25 lower leg 237 to a pressure tube 205 of the pneumatic spring 204 in Figure 10a, and to
the upper end of aceytindeidalzBousingtin FiguresdlasdA spring€lement20 is mounted in the upper leg
236 of the carrier 76a .andcgnﬁne gerénbodlrggnys configured as anaf sgﬁrﬂ;gg 21 30 on which the lower

leg 77b of the Cartier 77 is Supported with an adaptdr 239°1h essence, pfitG 21is prestressed in

bending. A link 88¢% is-pivatallyacenmecteéd to tehi npper.legrand totheradapton289afar o35
of Figures 10a and 1la. As regards the basic design,

5 reference is made once again to Figure 7¢ which shows a
chair in which the carrying arm is of comparable
design.

{00531 TFor the embodiment of Figures 10a-10e, of the
movement converter 41, three Bowden cables 234a, 234b

10 and 234c can be seen in Figure 10a. Furthermore, the
movement converter 41 comprises a coupling 235, by
means of which the Bowden cables 234a, 234b and 234c
are decoupled from a rotation of the upper part 6 with
respect to the middle part 5. The coupling 235 is

15  designed as a rotor system RS. As shown in the
embodiment of Figure 1la, only a singlile Bowden cable
234c 1s used.
{0054] ligures 10b and 1lb show enlarged and slightly
perspective illustrations of the chairs 3 shown in

20 Figures 10a and 1la, in the region of the carrying arm
76a of the upper part 6. The carrying arm 76a consists
of an upper leg 236 and of a lower leg 237. The two
legs 236, 237 are connected rigidly to one another. The
carrying arm 76a 1s fastened with a free end 238 of the

25 lower leg 237 to a pressure tube 205 of the pneumatic
spring 204 in Figure 10a, and to the upper end of a
cylindridal housing in Figures lla-d. A spring element
20 is mounted in the upper leqg 236 of the carrier 76a,
and in one embodiment is configured as a leaf spring 21

30 on which the lower leg 77b of the carrier 77 is
supported with an adaptor 239. In essence, the spring
21 is prestressed in bending. A link 361 is pivotally
connected to teh upper leg and to the adaptor 239, for



example with pin 259 or at some other location. A cross member 363, or spreader, is further _
connected to the link 361 and spans between the laterally spaced carriers 77 so as to malntal_r! a
lateral distance 5 therebetween and tension in the membrane secured to the carriers. An additional

spreader 365wcomectasl between the opposite first links 316._ [0055] FigpfaskOsmanddhic show a
perspective view of the adaptor 239 of the lower leg 7_7b, the middle part 5 10_ and all the pompon(;gts
lying between these. For the sake of clarity, once again, of the upper part 6 vv_|th the carrying _ﬁrm ta(,]I
only one of the carrying arms is illustrated. When thg upperrp.art 6 is loaded via the seat, nothl USt'rdad(la ,
the upper part 6, together with 15 the pneumatic spring 204, is compressed with respect to the middle

part 5. In the emboatimeat of Eiguserl 0es thestotan sysigm BSomArises-a lower fing 242, an upper

' [ i rin
ring 243 and an é%%rgrlgr%égé%. IE?se are arranged on the pressure tube 205 of the pneumatic spring

204. The 20 lower ring is ThoURTEd Oh the’ preseTite tdte 285 rtaly Hbesei sk fongitudinal axis

39 of the latter afféfoliiska e6lnterbearig 244 dontherhases 24kaand 241bftheg Bowden cables

j [ i i 25 counterbearin
234a and 234b. Themiddlepart 5 is designed as g pusing 200 and forms a further 9
246 for the hoses 241a and 241b of the . '
5 therebetween and tension in the membrane secured to the

carriers. An additional spreader 365 is connected
between the opposite first links 316.
{0055] Figures 10c¢ and 1lc show a perspective view of
the adaptor 239 of the lower leg 77b, the middle part 5
16 and all the components lying between these. For the
sake of clarity, once again, of the upper part 6 with
the carrying arm 76a, only one of the CArrying arms is
illustrated. When the upper part 6 is loaded via the
seat, not illustrated, the upper part 6, together with
15 the pneumatic spring 204, is compressed with respect to
the middle part 5. In the embodiment of Figure 10c¢, the
rotor system RS comprises a lower ring 242, an upper
ring 243 and an inner ring 243a. These are arranged on
the pressure tube 205 of the pneumatic spring 204. The
20 lower ring 242 is mounted on the pressure tube 205
rotatably about the longitudinal axis 39 of the latter
and forms a counterbearing 244 for the hoses 241a and
243ib of the Bowden cables 234a and 2234b. The middle
part 5 is designed as a nousing 200 and forms a further
25 counterbearing 246 for the hoses 241a and 241b of the
Bowden cables 234a and 234b. The upper ring 243 is
mounted on the pressure tube 205 rotatably about the
longitudinal axis 39 of the latter and vertically
displaceably in the direction of the longitudinal axis
30 39 or in the directions of the arrows y' and y. The
wires 240a and 240b of the lower Bowden cables 234a and
234b are fastened to the upper ring 243. The inner ring

243a is mounted in the upper ring 234 and is freely



Bowden cables 234a and 234b. The upper ring 243 is mounted on the pressure tube 205 rotata_tbly_
about the longitudinal axis 39 of the latter and vertically displaceably in the direction of the longitudinal
axis 30 39 or in the directions of the arrows y' and y. The wires 240a and 240b of the lower Bowden
cables 234aand:@B4kvase fastened to the upper ring 243. The inner ring 243atis2meymnad in the upper
ring 234 and is freely WO 2009/039138PCT/1JS2008/076605 36 rotatable about thg axis of rotation
39 with respect to the upper ring 234 and with respggt to the pressure tube 205. A wire 2{100 of the
upper Bowden cable 241c is fastened to the inner ring 243a. In a comparable way, a 5 wire (_)f a furlther
upper Bowden cable, not illustrated, is fastened in a slit 234b of a tab 243c belonging to the inner ring

243a. This furthes upper Bovden eablgenatilusttated, is.eqnnecied {9 the second spring mechanism
which is arrangegnon the second carrier, not 10 illustrated. The movement converter 41 thus connects

the weighing m&QFant&RANVM 16 8w $prifl§ adhnismersmt eB@hHWhé’ﬁﬁ@%Bﬁﬁg mechanisms SM
assuming half thelsashioning.of-arénclination meavemeppefthe-seat,y aheuttheaxis of rotation 16.

The hose 241c e 15 upper Bowden cable 234c s supported on the lower leg 237 in the carrier
arm 76a. Duringg Iglgr‘(%(t%r;ljitfﬁoclzjn of the Seat of of the rﬁ%p%rg Ssgr’t 6-1h & dif8CRGT BPFStaliGy v 6t v about the

axis of rotation gg;ﬁ]@lﬁp@erfgg’\jw@p upper Bowden cable, not illustrated,
is fastened in a slit 234b of a tab 243c belonging to

the inner ring 243a. This further upper Bowden cable,
not illustrated, is connected to the second spring
mechanism which is arranged on the second carrier, not

10 illustrated. The movement converter 41 thus connects
the weighing mechanism WM to two spring mechanisms SM,
each of the two spring mechanisms SM assuming half the
cushioning of an inclination movement of the seat 7
about the axis of rotation 16. The hose 241c of the

15 upper Bowden cable 234c is supported on the lower leg
237 in the carrier arm 76a. During a rotation of the
seat or of the upper part 6 in a direction of rotation
v or v’ about the axis of rotation 39, the upper Bowden
cables 234c rotate together with the pneumatic spring

20 204 and with the inner ring 243a fastened to the
pressure tube 205. Due to the lower Bowden cables 234a
and 234b connected to the stationary middle part 5, the
rings 242 and 243 are held in their positicn shown in
Figure 10c. During a loading of the seat or of the

25 upper part 6, the wires 240a and 240b are drawn
downward in the direction of an arrow y'. These then
draw the upper ring 243 onto the lower ring 242. The
upper ring 243 takes up the inner ring 234a in the
direction of the arrow y'.

30 [0056] The wire 240c of the Bowden cable 234c in
Figures 10c and 1lc, which connects the inner ring 243a
and a first lever 248 of a toggle lever 249 in Figure

10¢c and the plate 346 and lever 249 in Figure I1lc,



cables 234c rotate together with the pneumatic spring 20 204 and with the inner ring 243a fastened to
the pressure tube 205. Due to the lower Bowden cables 234a and 234b connected to the stationary
middle part 5, the rings 242 and 243 are held in their position shown in Figure 10c. During a loading of
the seat or ofithe@&upper part 6, the wires 240a and 240b are drawn dowonwadimi@irection of an
arrow y'. These then draw the upper ring 243 onto the lower ring 242. The upper ring 243 takes up the
inner ring 234a in the direction of the arrow y'. 30[0Q56] The wire 240c of the Bowden cable 234c in
Figures 10c and 11c, which connects the inner ring 243a and a first lever 248 of a toggle lever 249 in
Figure 10c and the plate 346 and lever 249 in Figure 11c, WO 2009/039138PC17US2008/076605 37

thereby draws thédirstdeven248 inthe ditectionefa lugp 247 countar tg the forcs,of a-spring 222. The

lever 248 is moynted.gn;the upper part rotatably about the axis of rotation 16 of the seat. A second
lever 250 of 5 the t‘%gg e Iecvoel"rl[()]2%4%3]%s%c%nTﬁIiH(f:'%te@d}é 0a sﬁf)pf)’rtSZ‘?SI}']OEE‘z(%ta%ffab(V:M‘tean1 axfs'of rotation 251.

The support 25 S fasten&g o tivalsecoridiever280 via atshaft:252 ahd is guided-inghe upper leg 236

of the upper part 6;hengathdhg Jeaf spring, 2L For this purppsg, the upper 10 leg 236 has a long hole
253. The two levers 248 and 250 are connected to one another rcf)(fgt%lb yegggu?%rg a?fg of rotation 255

by means of a il 2540 g fHET6adhy dfthexeas dhedsupport 25umtherefobe displaced in the
direction of an areaw aMith seferencetakigure £ rotation 251. The support 25

is fastened to the second lever 250 via a shaft 252 and
is guided in the upper leg 236 of the upper part 6
beneath the leaf spring 21. For this purpose. the upper
10 leg 236 has a long hole 253. The two levers 248 and 250
are connected to one ancther rotatably about an axis of
rotation 255 by means of a pin 254. During the loading
of the seat, the support 25 is therefore displaced in
the direction of an arrow x'. With reference to Figure
15 10c, when the seat i1s relieved and the upper ring 243
is thereby released by the Bowden cables 234a and 234Db,
or with respect to Figure llc the cable 234c is
released, the spring 222 presses the first lever 248 of
the toggle lever 249 back again intoc the position shown
20 in Figure 10c. During this rotational movement of Lhe
first lever 248 about the axis of rotation 16, the
support 25 is also drawn back in the direction of an
arrow x. The upper ring 243 is simultaneously raised
again via the wire 240c of the Bowden cable 241c into
25 the position shown in Figure 10c. It can be seen
clearly in Figures 10c and 1llc how the upper leg 236
and the lower leg 237 of the carrying arm 76a are
welded to one another by means of a triangular steel
plate 256 so as to form a unit.
30 [0057] Referring to Figures 10c¢ and llc, arranged
mirror~symmetrically to a contact surface 257 of the
carrying arm 76a is the abovementioned second carrying

arm which carries the abovementioned second carrier. A



15 10c, when the seat is relieved and the upper ring 243 is thereby released by the Bowden cables
234a and 234b, or with respect to Figure 11c the cable 234c is released, the spring 222 presses the
first lever 248 of the toggle lever 249 back again into the position shown 20 in Figure 10c. During this

rotational moVéndesGPIAe first lever 248 about the axis of rotation 16, thersuppaitedhissedso drawn
back in the direction of an arrow x. The upper ring 243 is simultaneously raised again via the wire 240c
of the Bowden cable 241c into 25 the position showyyin Figure 10c. It can be seen clearly in Figures
10c and 11c how the upper leg 236 and the lower leg 237 of the carrying arm 76a are welded to one
another by means of a triangular steel plate 256 so as to form a unit. 30[0057] Referring to Figures 10c

and lic, arrange&amiridp-&ymmetricady fo arcantachsuréace 25% of the.garrying arm 76a is the

abovementioned sgcond carrying arm yyhich cayries the abgvementioned second carrier. A 38 bar
258, only half of which is iI%sti%te N co%%r%ectfé} the' Sarring Ay 784% #R& carrying arm not illustrated.

The lower leg, not HikEtatédth Figures A0eorlkie, ofthe carriesis atticulated on 5 the upper part 6

rotatably about the;axis Hf retation 4 by means, of the adaptor 239 and is.cushioned on the leaf spring
21 via a bolt 259, Depending on the design of the seat o:rL%pthleScéarFiléJr"g,UﬂH%tbeocﬁ 259 may be installed

in the adaptor 239%n 1BEFdiffePeTt 10 pBSRIBAE LE0RE B0t Astiohy asttheoseatistoaded by a
person sitting upAghty the:suppert 25nis displaeeablyimndgrdhe leaf spring 21, without the support 25

touching the leaf spfing 21, JEhis §s aghieyed by, msags of a presiress of the feaf spring 21
of the seat or of the carriers, the bolt 259 may be
installed in the adaptor 239 in four different

10 positions 260a to 2604, As long as the seat is loaded
by a person sitting upright, the support 25 is
displaceably under the leaf spring 21, without the
support 25 touching the leaf spring 21. This is
achieved by means of a prestress of the leaf spring 21

15 which can be set via screws 261a and 261b.

[0058] Figure 10d, then, shows the weighing mechanism
WM and the movement converter 41 in a sectional view, a
hatching of the parts shown in section having been
dispensed with so as to keep the illustration clearer.

20 The weighing mechanism WM comprises the pneumatic
spring with a piston rod 207 guided in the pressure
tube 205, an axial bearing 208, a cup 262 and a helical
spring 38. The cup 262 is supported with a collar 263
on the helical spring 38, and the preumatic spring 204

25 stands on the axial bearing 208 in the cup 262, the
piston rod 207 of the pneumatic spring 204 penetrating
through a bottom 264 of the cup 262, and the axial
bearing 208 being fastened to a free end 265 of the
piston rod 207. The axial bearing 208 allows a free

3¢ rotatability of the pneumatic spring 204 and of the
upper part 6 fastened to the latter, tegether with the

seat, not illustrated, about the axis of rotation 3%,

The pneumatic spring 204 is guided rotatably with its



[ set via screws 261a and 261b. [0058] Figure 10d, then, shows the weighing _
r1n5e\cl:vk?alﬁlliqs(r:r?:]Nbl\(/l3 and the movement converter 41 in a sectional view, a hatching of t_he .parts showr_l in
section having been dispensed with so as to keep the iIIustratlion c!earer. 20 The weighing mechamlsm
WM comprisesdhespngunsatic spring with a piston rod 207 gu_lded in the p@@g@‘m%gg,, an r¢'1;1X|a
bearing 208, a cup 262 and a helical spring 38. The cup 262 is supp_orted vv_lth a col!ar 263 on the )
helical spring 38, and the pneumatic spring 204 25 stands on the axial bearing 208 in the cup 262,rt] e
piston rod 207 of the pneumatic spring 204 penetraﬁﬁg thrqugh a bottom 264 of _the cup 262, and the
axial bearing 208 being fastened to a free end 265 of the piston rod 207. The axial bearing 208 allows

a free 30 rotatablity of the pggg@ajiggﬁprg}g@%% @Qg %{ Sttﬂ_?_ #gpege%ﬂtq%c fz%tene,d to the latter, together

i i i 20% is guided
with the seat, not illustrated, about the axis of rotation e pneuma ring |
rotatably with its W5 It AR 94 3BEST U2 081076605 Sonmressiire tlibe 208, lahovedhe helical

[ [ [ ' : . 62 has two slits
ng 38, in a hosings200:formed By the middleipart 5 The golan 263 of the cup
Zggagand 265b, jn which thetp ires 240a and 24036 of the Bowden cables 234a arlfg 234b are
suspended. [OOE%?TH%%%FS %§g ahd651 h Bact REsEFEIiRA deilide € forfastening the Bowden

cables 234@and234bare suspended.
[0052] The slits 2652 and 265b in each case form a

device CD for fastening the Bowden cables 234a and 234b
of the movement converter 41. By means of abutments
266a and 266b, the middle part 5 forms the

10 counterbearing 246 for the hoses 241a and 241b of the
Bowden cables 234a and 234b. A height adjustment of the
preumatic spring 204, in which the piston rod 207 moves
further in the pressure tube 205 in the direction of
the arrow y or moves further ocut of the pressure tube

15 205 in the direction of the arrow Y', 1s compensated by
the S-shaped run of the Bowden cables 234a and 234b
(see also Figure 10c). During a loading of the seat by
a person sitting down on the seat, the brneumatic spring
204 presses the cup 262 via the axial bearing 208 in

20  the direction of the arrow y' counter to the helical
spring 38 and at the same is lowered, together with the
cup 262, in the direction of the arrow y'. During this
lowering movement, the cup 262 tightens the wires 240a
and 240b of the Bowden cables 234a and 234b. The upper

25 ring 243 is thereby drawn onto the iower ring 242 and
the pull is transmitted to the Bowden cable 234c which
is fastened to the inner ring 234a. The Bowden cable
234c then causes a displacement of the support 25 (see
Figure 10¢). Since the rings 242 and 243 are mounted on

30  the pressure tube 205 of the pneumatic spring 204
rotatably about the axis of rotation 39, they can
maintain their position with respect to the middle part

5, even when the seat, the upper part 6 and the



of the movement converter 41. By means of abutments 266a and 266b, the middle part 5 forms the 10
counterbearing 246 for the hoses 241a and 241b of the Bowden cables 234a and 2.34b. A height
adjustment of the pneumatic spring 204, in which the piston rod 207 moves further in the'pressure
tube 205 in tkecdivetionisf the arrow y or moves further out of the pressumcirnexidsB@Ean the
direction of the arrow y, is compensated by the S-shaped run of the Bowden cables 234a and 234b _
(see also Figure 10c). During a loading of the seat % a person sittin_g do_wn on the seat, the pneumatic
spring 204 presses the cup 262 via the axial bearing 208 in 20 the direction pf the arrow y counter to
the helical spring 38 and at the same is lowered, together with the cup 262, in the direction of the

arrow y. During thielewerirg spoviergenty the: eepr62:tightens the wirgs440a ang 240b of the Bowden
fer 25 ring 243 is thereby drawn onto the lower nn[%bmz and the pull is

cables 234a and 234b. The u _

transmitted to thé Bowden c%% & 234c Which 1 fhstenéd to e iﬁﬁé?‘}ina%@é}q_ Bowden cable
234c then causé&a displacemént eﬁméwpmm%a(seeﬁglﬂeebg@uSMﬁ;thﬁorﬂ@g?242_ an? Z?Bt'are
mounted on 30 tb@d&r syre fybe 20p;af the neum tic spring, 204 rotatably about the axis of rotation
39, they can maintain their p%tgik':ion with resgfe)ctltg? gsfﬁidgle%gasr%%{] e%ﬁgvannetn the §§§t the upper
part 6 and the W®' 2b8903RABBFCTL182008/0 7660540 used with any of the

previously described movement converters and spring
mechanisms. In a broad sense, the weighing mechanism
shown in Figures lla-lle is achieved by turning the
weighing mechanism of Figures 10a-10d, modified as

10 noted below, upside down. This provides significant
advantages as noted below.
[0061} The weighing mechanism WM includes a height
adjustment device 312 configured with a pneumatic
spring 304 having a pressure tube 346 and a piston rod

15 348 extending from the pressure tube. An annular
fitting 350 is secured in the bottom of a cavity 352
formed in a lower base component 4. A lower end 356 of
the pressure tube is non-rotatably connected to the
annular fitting 350, and is thereby coupled to the

20  lower base component 4. The term “coupled” as used
herein means connected, whether directly or indirectly,
for example with an intervening component. The lower
base component 4 includes an upper annular hub 356
extending upwardly and a lower annular hub 358

25 extending downwardly. The annular fitting 350 is
mounted in the lower annular hub 358. An annular
recess 360 is formed between an interior wall of the
lower component cavity 352 and the exterior surface of
the pressure tube 346, and is shaped to receive the

30  cylindrical wall of the housing 320 of the height
adjustment device as the housing moves up and down
relative to the lower base component 4. The housing

320 is moveably (translatably and rotatably) disposed



pneumatic spring 204 are multiply rotated about the vertical axis of rotation 39 on the axial bearing
208. The rings 242 and 243 thus act as free-running rotors. [0060] Figures ha-he disclose a design
variant of the 5 weighing mechanism, which can be used with any of the previously described
movement cCBIERBISAEY spring mechanisms. In a broad sense, the weighihy FHBEHaHMEM shown in
Figures lla-lle is achieved by turning the weighing mechanism of Figures 10a-10d, modified as 10
noted below, upside down. This provides significan}, advantages as noted below. [0061] The weighing
mechanism NM includes a height adjustment device 312 configured with a pneumatic spring 304
having a pressure tube 346 and a piston rod 15 348 extending from the pressure tube. An annular

fitting 350 is secured i the:bopiormseha cavity352 farmedin ajpwer base companet 4. A lower end
356 of the pressure t%%% és non<rotatabl%.connect%1d to the annular fitting 350, and.is thereby coupled

to the 20 lower base Componhent 2. Thetar “cotpled® As Ut isrbin AfsahsShbnHected, whether

er
directly or indirectly ifoy exanijhle withran imtervening companent bEke laweishase eomponent 4

includes an uppgr agpulay hub, 359 exiending ypwgrdiycand a Jower gnulas fiu 358 25 extending

downwardly. The annular fitting 350 is mounted in the lower annular n annular recess 360 is
formed betweerR&R Tiiteriof Waildftha loweE coripohent eawin) 852 ampithetexdédor surface of the

pressure tube 346candds shaped o receive the 30-wylindrigal wallof. thesheuwsing 320.0f the height
adjustment device as the housing moves up and down relative to the lower base component 4. The

housing 320 is RoveaBIy (trahsiEtaby and fotatabfy) d&fossy interior

cylindrical surface that is shaped to receive the
pressure tube 346.

1G [0062] An adapter 322, configured as a cup, is
supported on an axial bearing 344 coupled toc the distal
end of the piston rod 348, with an end of the rod and
actuator button 370 extending through an opening 326
formed in the top of the cup. The cup includes an

15 annular flange 330 configured along a bottom rim
thereof. A weighing spring 328 is disposed in an
annular cavity formed between the exterior surface of
the adapter 322 and an interior surface of the housing
320. The weighing spring is preferably configured as a

20 helical spring, but can alternatively be formed as a
elastomeric spring, tension spring, torsion spring,
leaf spring, or any other suitable type of spring. The
welghing spring 322 is engaged with a bottom surface of
the top of the housing, or a washer 342 or other

25 Dbearing member disposed in the housing, and is further
engaged with the annular flange 330 of the adapter.
[0063] The pneumatic spring 304 further includes an
actuator button 370 extending upwardly from the distal
end of the piston rod. The button can be moved between

30 a release position, wherein the piston rod can be
raised and lowered between a maximum and minimum height
positions relative to the pressure tube. A plate 346

is connected to the top of the adapter, for example



91 around the pressure tube 346. An upper portion 366 of the housing is received and non-rotatably
mounted in a cavity of the carrying arm, or upper base component 6, which in turn is coupled to the
seat as described 5 above. An annular, or tubular bearing support 362, includes an annular flange 364
that support3“féisgtehiiof the housing 320, and includes an interior cylintfFicaiSatfifddesthat is shaped
to receive the pressure tube 346. 10[0062] An adapter 322, configured as a cup, is supported on an
axial bearing 344 coupled to the distal end of the pigton rod 348, with an end of the rod and actuator
button 370 extending through an opening 326 formed in the top of the cup. The cup includes an 15
annular flange 330 configured along a bottom rim thereof. A weighing spring 328 is disposed in an
annular cavity fofiriéd betwéén thve exterionsuadane of tise adapter 322qamchdn interior surface of the

housing 320. The.weiohing springJs prefesebly configuiad.as 220 helical spring, ut.can altematively
e

be formed as a elastomeric spring, tension spring, torsion spring, leaf spring, or aﬁy other suitable type
of spring. The weidtfilig sy is Ergaged witha béftermisiftface dfithe®dp of the housing, or a

washer 342 or athet 35 dearing-nrembeardisposedindhedinusing and is further, gengaged with the
annular flar})ge 330 of the a%?l ter. [0063] The pneumatic spring 304 further includes an actuator button

370 extendihg upwardly fro |?Fef&i Bl ehd'GTRE PiotdR T84 The BRDR Gth b€ ntdiied between 30 a
release positiony whereipdthespiston rodhecan beraisedrandblowered betwean enewaximum and minimum

gifmh;) f;ositionsggka{a@pt {BeRyesse Hhe.ARjale 349 . connected 19 the top ot ihe adapter, for
is connected to the actuator, with the actuator coupled
to and engaging the actuator button 370 intermediate

10 the cable guide and the pivot axis. A cable 382,
extending through the guide, is connected to the plate.
To adjust the height of the seat, the user simply moves
the cable 382, for example with a button, lever or
other remote actuator accessible to the user, with the

15 retraction of the cable 382 pivoting the actuator 346
apout the pivot axis and thereby moving the button 370
to the release position. When in the release position,
the gas cylinder 304 extends, thereby raising the seat
to a desired height. The user then releases the cable

20 382, with the button 370 biasing the actuator about the
piveot axis and thereby moving the pneumatic spring to a
lock pesition. It should be understood that the cable
and cable guide can be reversed, with the cable secured
to the actuator and the guide secured to the plate.

25 i0084] As the piston red 348 is extended and retracted
relative to the pressure tube 346, and lower base
component 4, the housing 320 moves within the recess
360 formed in the cavity of the lower base component.
At a maximum height of the seat, or maximum extension

30  of the piston rod, at least a portion of the housing
320 remains engaged with and/or disposed in the cavity
352 of the lower base component. This, in turn,

provides for an improved aesthetic of the body support



WO 2009/039138PCTMS2008/076605 42 with a clip or nut engaging the piston rod and sandwiching
the plate between the clip/nut and adapter. A lever arm 348, or actuator, includes a lip that engages a
corresponding lip on the plate, such that the 5 actuator 318 forms a lever pivotally connected to the
plate 346 ab&U® 20pyeEEa#al pivot axis, with the corresponding lips formingahingeshgaldle guide 380
is connected to the actuator, with the actuator coupled to and engaging the actuator button 370
intermediate 10 the cable guide and the pivot axis. A _cable 382, extending through the guide, is
connected to the plate. To adjust the height of the s%gt, the user simply moves the cable 382, for
example with a button, lever or other remote actuator accessible to the user, with the 15 retraction of

the cable 352 piveting theagtualen:346 abaut,he-pjvabaxis And thereby,maying fie Bylipn 870 to the
the

release position. When. in the release position, thegggs cylinder 304 extends, ?:er%yarrélsing the seat

to a desired heidl" Tha USET thiéH TEIRakES tis Bable®d 382 rwithdhebRftonB7erbiasing the actuator
about the pivot axissamd:thereby, meving-thelpnewmatie sprag 46 &lock position. Itshould be
understood thatim%ﬂca le and cable %uide can b% reversed, with the cable secured to the actuator and

the guide secured fo the plate. 25[0064] As the Pistdh rod 348718 Exlénded &R retracted relative to the
pressure tube 38Bbafd fswérbade Eomponent 4, theshadsing 320 moves within the recess 360 formed

in the cavity of thedewer bage;corpangnt At amaximum height of the, see 23, maximum extension 30

of the piston rod, at least a portion of the housing 320 remains engaged with and/or disposed in the
cavity 352 of th& TSWEhESe EmpbReRtaTs aRdum, Frovidesfdran ¥Provethaesthstic of the body

support 43 structurephwithibe hovsing 320,pseMding @ unifamm andy arm. 1+
should be understood that in alternative embodiments,
10 the plate 346 can be secured to the piston rod. In
addition, the cable guide 388 can be secured directly
to the adapter. It also should be understood that the
connections of the cable 240c¢ and cable guide 388 can
be reversed, with the cable being secured to one of the
15 carrying arm or adapter and the guide secured Lo the
plate.
[606€6] In operation, the user sits in the seat, with
the weight of the user pushing the carrying arm/upper
base component 6 and connected housing 320 downwardly
20  against the biasing force of the welghing spring 328.
As the carrying arm/upper base component and housing
320 moves relative to the adapter 322 and piston rod
348 and connected plate 246, the cable 240c is pulled
relative to the cable gquide 388, which draws the first
25 lever 248 and adjusts the biasing force of the spring
mechanism as described above.
{00671 In the embodiment of Figures 1lla-lle, there is
no need for a rotor system, and the accompanying,
additional rings and cables. Rather, the adapter 322
30  and plate 346 are rotated with the housing 320 and
upper base component 6, so as to maintain the alignment
of the cable and cable guide for all rotation

positions. In addition, there is no need for an excess



monolithic column between the lower and upper base components 4, 6 for all height positions, rather
than a two-stage appearance as shown for example in the 5 embodiments of Figures 9a and 10a.
[0065] Cable assembly 234c includes a cable 240c connected to the plate and a cable guide 388
connected t&vhaappEriBase component, or carrying arm. It should be unfietstéet#¥atitalternative
embodiments, 10 the plate 346 can be secured to the piston rod. In addition, the cable guide 388 can
be secured directly to the adapter. It also should bg,ynderstood that the connections of the cable 240c
and cable guide 388 can be reversed, with the cable being secured to one of the 15 carrying arm or
adapter and the guide secured to the plate. [0066] In operation, the user sits in the seat, with the
weight of the usesipyishingtthescareying asmivpperdiase eompanent éandconaectedrhousing 320

downwardly 20 against the biasing force of the wejghing sprin 8. As the carrying arm/upper base
component and oEiAus<|§éelagv 3%0 "mg\%sc ?elgt?\?eh tocﬁm@ %(%p %?32%12%%?1 p?slteonupopde fy and connected
plate 346, the cebler24@a is-pulled relative to the cable guide 388, which draws the first 25 lever 248
and adjusts the piagiag force of the, 5pring sRechanism %@%&C{@@Q&b&ve@i%gmwe embodiment

of Figures ha-he, there is no need for a rotor system, and the accompanying, additional rings and
cables. Rather, tA& AdaPis 322030 ARtHAafs386 afe fetatdtPith the FoBisi 326 and upper base
component 6, sprastasnainiaindbealignmentofilre eable; and sablsguideferall retation positions. In
addition, there is no need for, an eﬁcess 99 length of cable to accommodate a height adjustment of the

device, since bgtﬁoga%lggmto%% with the Upper base component.



[0068]The invention is not restricted to exemplary 5 embodiments illustrated or described. On the
contrary, it embraces developments of the invention within the scope of the claims. 45 Claims: 1. A
body support structure comprising: a body support member; a base comprising an upper component
coupled to said body support member and a lower coggponent adapted to be supported on a floor; an
adjustable spring mechanism comprising a biasing spring biasing said body support member
upwardly, said spring mechanism adjustable between at least a first and second biasing force; and a
weighing mechanism coupled to said adjustable spring mechanism, said weighing mechanism
moveable betwegn atdeast a first and second weighing position, wherein said spring mechanism is
adjusted such that said biasing spring applies said first and second biasing forces as said weighing
mechanism is moved between said first and second pasiions swherein said weighing mechanism
comprises a height adjustment device disposed between said upper and lower components of said
base, said height adjgistmentdevice adigstable between at least a first and second height, wherein
said height adjustment device comprises: a pneumatic spring comprising a pressure tube coupled to
said lower componentansbapisten rosl extendipg tipwardly from and maveable relative tg said
pressure tube; aliausing dispesed-araund thg pneymatic %mg&@l@upggg&%@jd upper . -,
component; an:adaptereaupted to said piston rod; and a weighing spring separate from said biasing
spring disposed between said adapter and said housing, said weighing spring supporting said housing,
wherein said hausing: is:imeveable relafive to;saifladapter hetween,said first-and second weighing
positions.  2sFhe bodyrsuppdricstraeture of stajm 4-fupther-comprising anaxial bearing.disposed
between said adapterqands=ssid piston odiustable between at least a first and
second biasing force; and

a weighing mechanism coupled to said adjustable spring
mechanism, said welghing mechanism moveable between at
least a first and second weighing pesition, wherein said
spring mechanism 1is adjusted such that said biasing
spring applies said first and second biasing forces as
said weighing mechanism is moved between said first and
second positions, wherein said welghing mechanism
comprises a height adjustment device disposed between
said upper and lower components of said base, said height
adjustment device adjustable between at least a first and
second height, wherein said height adjustment device
comprises:

a pneumatic spring comprising a pressure tube coupled o
sald lower component and a piston rod extending upwardly
from and moveable relative to said pressure tube:

a housing disposed around the pneumatic spring and
coupled to said upper component;

an adapter coupled to said piston rod; and

a weighing spring separate from said biasing spring
disposed between said adapter and said housing, said
welghing spring supporting said housing, wherein said
housing is moveable relative to sald adapter between said
first and second weighing positions.

2. The body support structure of claim 1 further
comprising an axial bearing disposed between said adapter
and said piston rod.



46 3. The body support structure of claim 1 wherein said weighing spring comprises a helical
spring. 4. The body support structure of claim 1 further comprising a cable coupled between said
weighing mechanism and said spring mechanism. 5. The body support structure of claim 4 wherein
said cable is coupled to at least one of said piston rod gnd said adapter, and comprising a cable guide
connected to one of said housing and said upper component, wherein said cable is moved relative to
said cable guide as said heusing,| ativ id adapter. 6. The body support structure
of claim 5 comm@&r@[ﬁ.@agp%r}%g o t?égaég geégnugsggl\gllgg%r%iﬁss%ﬁ I{:Lz);ﬁalg iswb@&j}‘lpﬁé t°Sdid plate.
7. The body support structure of claim 6 further comprising an actliator Button extending upwardly from
said piston rod, whergin said-actuator buttonjs mov efween aJelease. position and a lock
position, an actuatep eornected to ggm%?né %glu%%gglg c%&ggﬁlb%%é%iséidwé%ﬁé&?%nd said
plate, said cable.moveable.bghveenatleass.a first and,segond position so as to move said actuator
button between said release and lock positions. 8. The body support structure of claim 1 wherein
said adapter comprises areup. boqy0. Fhelody support-membsof.clgim, 1 wherein said lowe
component comprises aicavity, andkwhereginsaid hausing,cempyises ANURpeL portion chuglg to said
upper compones and adewee portian moveably dispesed insaid gavgjté{i ge 10:.The.bady support
member of claimr@whereis at leastapartign ef-saidyressureibe extends downwardly.from said
housing, whereiresaid clownwardly extending=portior-ds dispased-n ggigl(@vgﬁ such that said pressure
tube is not visiblewus indl i Ehenbodyisuppert member of claimul flyrther comprising an actuator button
extending upwardly from said piston rod, wherein said actuator button is moveable between a release
position and a lock pésitidbhe bodz. Ametbed of using@:bedy-sUpPOLsiructure6omMurising: 47
supporting a lower cempanent of adase onsa floorz pgsitionng @ uses on a-bady suppert member
coupled to an uppep cerhponent.abisaid Hase, wherein a height adjustment device is disposed between
said upper and lower components of said base, said height adjustment device comprising a pneumatic
spring comprising a pressiite tube dgupled-tocsaid lewerncampenentrand apistonsrodeextending
upwardly from angiPiovesble relative td-saidqpressuretivhe; ahousingrdispaged acgupd the ppeumatic
spring and coupketctoshid apperccbmpdnent; ian adaptencaupiethto $aid piston rod; and-aweighing
spring dispose& betgéen said adaptersand said housing;and  a lock position, an
actuator connected to saild button, and a cable connected
between said actuator and said vlate, said cable moveable
between at least a first and second pesition so as to

move said actuator button between said release and lock
pesitions.

8. The body support structure of claim 1 wherein said
adapter comprises a cup.

9. The body support member of claim 1 wherein said
lower component comprises a cavity, and wherein said
housing comprises an upper portion coupled to said upper
component and a lower portion moveably disposed in said
cavity.,

10. The body support member of claim 9 wherein at
least a portion of said pressure tube extends downwardly
from said housing, wherein said downwardly extending
portion 1s disposed in said cavity such that said
cressure tube is not visible.

11. The body support member of claim 1 further
comprising an actuator button extending upwardly from
sald piston rod, wherein said actuator button is moveable
between a release positicn and a lock position.

12. A method of wusing a body support stiructure
comprising:



moving said upper component relative to said lower component against a biasing force of s_ald _
weighing spring in response to said positioning said user on said boqiy support member; adjustlng a
biasing force of a biasing spring in response to said movement of sqld upper.comppnent relative to
said lower component against the biasing force of said4yveighir)g spring; rotating said body support
member relativeswg&q\ggf %orﬁ)g%@tégﬁg gg@!yp%% b&IaaSFn @r%% to b%yogu port member with
said biasing spring as said body support member Is rqtat_ed relative to sa_u%i Iower_ omponent.  13.
The method of ¢laim 12 whergin.said adjusfing said aggg f%rgg comprises %no(élv% gfﬁ geci&agle[a%ir)uplzd to
one of said adaptes and.$3ig, UpRer.corrpanen relative to, %e'sgg%d%%%@% e o S
adapter and saigddipper componegt. ., 14, ,The;methad of claim Wﬁ%rega rsalda%acﬁ el 35 led to at
least one of said piien &od and.said.adapter,and whergin said;cahle of OB ae pleast
one of said housingrand:saig UpPeY-compenent.. -1, The method.of amo-p%esuﬁrgh% mprising
adjusting a height of said bogy suggg@.mqr@g%r;by %q%%tgﬁge%geng% fsaé helgstt%rlus rpggt device.
16. The methodsoficlaim 45 wherein saig adiusting said height of sald bady support .ggfemggr:l 4.
comprises movmﬁeagbag@ateﬁglét,tonaexﬁ%gwwg@%cgrgggi_saéq:@g}p@ rc&gﬁgo Aa 8%‘5_99%”'0“ toa
release positiors p48 ng 1zn'ﬁhed@@g1pgdofg@lngg§avhg@%§al@%rg@%ong cgglgrlggg,: a cavity,
and wherein saisbh@usiag cemprises an L@pggggrtlog&py_plegr}tg sa_gj u_m&gwne%gnig Og lower
portion moveabid rglativeita-saiddewerscompaneni: whersip saidsadjusting;a height of said body
support member comprises adjusting a height of said pod.y support member betyveen a maximum
height and a minimumgheight; whergip.said lewer serion is paoveably.disposed.n said Gayity ﬁs said
body support mesnber-eatis mpveddetween said-maxinwsmn apg miRimum, positions, sp%% nHhe.
method of claini 47 wherein st least asparion-eksaid pressyrestube eﬁ_tgggs _g)qlwrg/yiairgly }grggg/s_ald
housing, wheretmsaid:dowrwardty: extending portion is disposed in said cavity, _and Whereln Said
pressure tube is not visible as said body support member is moved between said maximum and
minimum positieAgusting a biasing force of a biasing spring in response

to said movement of said upper component relative to said

lower component against the biasing force of said

welghing spring;

rotating said body support member relative to said lower
compenent; and

applying a biasing force to body support member with said
biasing spring as said body suppcrt member is rotated
relative to said lower component.

13. The method of claim 12 wherein said adiusting
said biasing force comprises moving a cable coupled to
one of sald adapter and said upper component relative to
a cable guide coupled to the other of said adapter and
said upper component.

14. The method of c¢laim 13 wherein said cable is
coupled to at least one of said piston rod and said
adapter, and wherein said cable guide is connected to at
least cne of said housing and said upper component.

15. The method of «claim 212 further comprising
adjusting a height of said body support member by
adjusting a length of said height adjustment device.

16. The method of claim 15 wherein said adjusting
said height of said body support member comprises moving
an actuator button extending upwardly from said piston
rod from a lock position to a release position.
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17. The method of claim 15 wherein said lower
component comprises a cavity, and wherein said housing
comprises an upper portion coupled to said upper
compenent and a lower portion moveable relative to said
lower component, wherein said adiusting a height of said
body support member comprises adjusting a height of said
body support member between a maximum height and a
minimum height, wherein said lower portion is moveably
disposed in said cavity as said body support member eat
is moved between said maximum and minimum positions.

18. The method of claim 17 wherein at least a portion
of said pressure tube extends downwardly from said
housing, wherein said downwardly extending portion is
disposed in said cavity, and wherein said pressure tube
is not wvisible as said body support member is moved
between said maximum and minimum positions.



