-1- CHAIR, | N PARTI CULAR OFFI CE CHAI R CROSS- REFERENCE
TO RELATED APPLI CATIONS 5 This is conti nuing
application, tinder 35 U.S.C. 120, of copending
international application No. PCT/EP2006/ 002450,
filed Mar. 17, 2006, which designated the United
States; this application also clains the priority,
under 35 U. S.C. 119, of German patent application DE
20 2005 004 880.1, filed Mar. 26 2005; the prior
applications are herewith incorporated by reference
intheir entirety. 10 BACKGROUND OF THE | NVENTI ON
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Modern, high-guality office chairs are typically provided with a synchronous mechanism
that ensures that the seal moves synchronously with the backrest. The synchronous
20 mechanism typically contains a seat support and a backrest support as well as sliding
guides and/or rotary joint arrangements by which these two parts are connected with each
other and with the scat and/or backrest. The synchronous mechanism is configured such
that movement of the backrest also results in a change in the position of the seat, If the
backrest is tilted, the seating area is also tilted backward and downward. Various
25  configuration variants are available for the synchronous mechanism, Office chairs with
synchronous mechanisms can be found, for example, in German patents DE 101 22 946 Cl
or DE 101 22 948 Cl corresponding to U.S. Pat. Nos. 6,692,075 and 6,896,329,

respectively.

30 In order to ensure a high level of comfort for the user of the chair, its mechanical

properties, in particular the return force acting on the backrest, are adjusted depending on



-2- the weight of the user. If the sane chair is used
by different users of different weights, then a
sinple adjustnment to the current weight in each case
is desired. One possibility, for exanple, is to
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20 An automatic weight adjustment is thus achieved by this configuration. Manual adjustment
is not required. A significantly higher level of comfort is thereby achieved. Since the
amount of the return force is adjusted by varying the length of the lever arm, the
adjustment force applied by a return ¢lement acts only indirectly on the synchronous
mechanism, A decoupling. of the return element that generates the adjustment force and the

25  synchronous mechanism is thus achieved.

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

separation, the synchronous motion path defined by the synchronous mechanism between



30 synchronous nechani sm other than to adjust the
return force. Wth this functional separation, the
synchronous notion path defined by the synchronous
mechani sm between 3- the seat and the backrest is
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In consideration of a simple configuration solution, the backrest support is rotatably
mounted on a rotary axis and the pivoting element is set at a distance from the rotary axis.

25 When the synchronous mechanism is actuated, that is, when the backrest is tilted
downward and backward, the backrest is rotated somewhat about the rotary axis. Due to its
distance, the pivoting element is guided along a circular path against the lever such that it
makes a pivoting motion about its lever fulerum. The angular range that is thereby covered
by the lever depends on the effective lever arm length.

30

The lever preferably features a contact surface for the pivoting element that extends along



makes a pivoting notion about its lever fulcrum The
angul ar range that is thereby covered by the |ever
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20 desired characteristic of the return force is thus adjusted in a simple manner by the retum

element, in particular the spring.

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

30 sensitivity is provided even for light persons.
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Other features which are considered as characteristic for the invention are set forth in the

appended claims.

25
Although the invention is illustrated and described herein as embodied in a chair,
particular an office chair, it is nevertheless not intended to be limited to the details shown,
since various modifications and structural changes may be made therein without departing
from the spirit of the invention and within the scope and range of equivalents of the claims.
30

The construction and method of operation of the invention, however, together with



20 prevent the lever armlength from being changed

whil e the synchronous nmechanismis actuated. O her
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FIG, 2B is a representation as in FIG. 2A with an actuated synchronous mechanism;
FIG. 3A is a detail view of the office chair in the area of the scat, for clarification of the
20 synchronous and weight-adjusting mechanisms in case of a high weight load by a heavy
person;

FIG. 3B is a representation as in FIG. 3A with the actuated synchronous mechanism; and

25  FIGS. 4A and 4B are perspective views of a modified version with partially a exploded

housing,
- DETAILED DESCRIPTION OF THE DESCRIPTION

30 Components with the same effect are provided with the same reference markers in the

figures of the drawing. Referring now to the figures of the drawing in detail and first,



person; FIG 3B is a representation as in FIG 3A wth
the actuated synchronous nmechanism and 25 FIGS. 4A
and 4B are perspective views of a nodified version
with partially a exploded housing. DETAILED
DESCRI PTI ON OF THE DESCRI PTI ON 30 Conponents with the
sane effect are provided with the sane reference
markers in the figures of the drawing. Referring now
to the figures of the dramnng7|n detail and first, -7-
particularly, to FIGS. A and'[B thereof, there is
shown a rotating office chair with a synchronous
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mechani sm contains in particular a backrest support 12
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dlf&ﬁ&ﬁﬂ pPReRiskl g sol utions for the configuration of
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the seat support and t he backrest support_12
mechanism, In the exemplary embodiment shown, a preferred configuration is indicated.
20 In general for a synchronous mechanism, the seat support 14 and the backrest support 12
are connected pivotally or by a sliding configuration. The connection of the individual
elements takes place at so-called pivoting points. As can be seen in particular in FIG. 2A
through 3B, in the application example the seat support 14 is guided at its front end in a
slot 16 on the seat 4 (first pivoting point). The seat support 14 and the backrest support 12
25  are rotatably connected to each other about a rotary axis 18 (FIG. 2B) (second pivoling
point). Further, the backrest support 12 is connected to the seat 4 al its rear part via a

further pivoting joint 20.

As can be seen in FIGS. 2A through 3B, a lever 22 is provided for the construction of the
30 synchronous mechenism and a combined weight-adjusting mechanism, which lever is

rotatably mounted at a fixed lever fulcrum 24. The lever 22 15 attached to the housing 6. In



are connected pivotally or by a sliding configuration.
The connection of the individual elenents takes place
at so-called pivoting points. As can be seen in
particular in FIG 2A through 3B, in the application
exanpl e the seat support 14 is guided at its front end
ina slot 16 on the seat 4 (first pivoting point).
The seat support 14 and the backrest support 12 25 are
rotatably -connected to each ogher about a rotary axis
18 (FIG 2B) (second pivoting point). Further, the
backrest support 12 is connected to the seat 4 at its
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Furthermore, a weight refurn element is provided in the exemplary embodiment as a foam
element 34, which is supported on one side by the floor of the housing 6, and on the other
by the seat support 14, and applies a return force o the latter in the vertical direction. As
25 an alternative to the foam element 34, a spring element can also be used as a weight return
element. The foam element 34 has a non-linear spring characteristic, in which increasing
displacement, that is, increasing compression of the foam element 34, also increases the

spring hardness.

30  The seat support 14 is guided in the vertical direction within the housing 6 by at least one

guide 35. Tn the exemplary embodiment, the seat support 14 features guide pins that are



18. Furthernore, the rotary axis 18 is di sposed on a
common vertical line with the lever fulcrum?24. In
conmbination with the vertical orientation of the
sliding guide 30, this allows 20 zero-force
adj ustment of the position of the pivoting el enent 32.
Furthernore, a weight return elenent is provided in
the exenpl ary enbodi mrent as a foam el enent 34, which
is supported on one side by the floor of the housing
6, and on the other by the “Seat support 14, and
applies a return force to the latter in the vertica
direction. As 25 an alterpative to th% f oam el enen di
34vided gy typreeleuidpdiack Babe B godhisan st 18 dhegxoiiiagp gmbodiment,
I Ghelldeht s uﬁb(ﬁ'm?ﬁﬁqas FRFoxtRAN %'tﬁﬁ%tdaﬁ&oﬁ%&t@n NOlerd it &aik face
spring characteristic, in which increasin
diteeptzaidelmriice iy orgnted yertipHlyread s1nYide BRRE wegicghinisfior el of the
f %ﬂguegl & MRRto At f&éea%uid%@%%%w@ 6,9RF éeﬁltgsuﬂﬁﬁ'tdﬂesm along
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features guide pins that are -9- guided in a type of
guide track in the front and rear areas. In the
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approxi mately a trapezoi dal cross section
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fixed I ocking el enent 36a and
131 obkk fhg vemeammtw@eﬁ theseat spport 16 Ip regramiayy Pﬁa\z&ﬂl’é@t the side of
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1S ri connecte housi ng 6,
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SUP()%%E# taby ?rﬁggloWelt hat € e%gl%{ mén‘dﬂ%ﬁ%ck]n‘é fitShdTAVE R G ivBrtical

the vertical direction. ‘ | ocki ng el ements 36a,
36dirfcian wfamehbaweodhs thg lackiog Rlcwbidnt ¥ hat | ock t he
Jelative position of the locking el ements relative to

one another in the vertical direction, and thus
A spring element configured as a leaf spring 40 applles a return force to the rotatable

locking element 36b, such that it is pressed against the fixed locking element 36a into a

locking position. To do this, the one free end of the leaf spring 40 acts as a Jever extension

above the additional rotary axis 38, in order to apply a torque to the rotatable locking
25  element 36b.

The locking element 36b is simultaneously held in the open position, in the position shown

" in FIGS. 2A, 3A, against the force applied by the leaf spring 40, by a latch and release
element 42. The latch element 42 is configured as a lug that is offset from and connected to

30 the backrest support 12, which contacts an upper front face contact area on the locking

element 36b in the position shown in FIG. 2A and 3A, when the synchronous mechanism



15 lock the vertical position of the seat support 14.
In the exenpl ary enbodi nent, the side of the |ocking
el ement 36a that is oriented toward the rotatable

| ocking el enments 36b is configured |Iike a conb, and
correspondi ngly, the rotatable el enent 36b has at

| east one locking tooth on its |Iower end. In general,
a positive locking fit that acts in the verti cal
direction is formed between the two | ocking el ements
36a, 36b. 20 A spring el enent configured as a | eaf
spring 40 applies a return force to the rotatable
Iockungiglenent 36b, such that it is pressed agai nst
t H&"$'PXEY | ocki ng el enent 36a into a | ocking
p03|t|on To do this, the one free end of t he | eaf

40. act s eve ext ensi e .
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front face contact area on the locking elenent 36b in
t hECT3984% Y598 shown in FIG 2A and 3A, when the
1o0synchronous nmechanism- 10- is unloaded The operating
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4B. FIGS. 2A, 2B show
15 | ghvapgrpesier thengyer 74 (Tl?ﬁh%ﬁ 5y forsfipesdest e 8}?"?@“ e Jeep o »
ON 1daf@ar8 Bdition (FICESB) FAhcrdBre rbibti@BNbivagld, thesthioMes Dean be moved
office chair under a heavy | oad, thaE(i mﬂ%n a H vy
pere%S(’JH Ilnéaogltgqehgn ef a hggyy 10ad( eavy person, FIGS, 3A the effectivé lever
arm length is shortened and the pivoting element 32 makes contact at the lower area of the
lever 22, or ai the lowest area immediately above the lever fulerum 24, The force that is

20  needed to shift the lever 22 into the rest position is thus greatly increased, and the backrest

2 is relatively difficult fo move backward and downward.

The path travelled by the pivoting element 32 to move the backrest 2 into the tilted end
position is independent of the weight load.
25
This path is generally determined in the exemplary embodiment by the distance between
the rotary axis 18 and the pivoting element 32. This distance forms another lever arm. The
contact element thus moves along a circular path. The rotary axis 18 1s preferably on a
comimon vertical axis with the lever fulcrum 24, Since the path {ravelled by the pivoting
30 element 32 remains constant, independent of the effective lever arm length of the lever

arm, the angle travelled by the lever 22 is much greater for a heavy load than for a lighter



The automatic wei ght adjustnent is based largely on a
change in the effective length of the Ilever arm The
effective lever armlength is fornmed here by the

di stance between the lever fulcrum 24 and the
pivoting elenment 32. Under a light |oad (Iight
person), a long effective lever armlength is
automatically set, and the pivoting elenment 32 is
positioned at the upper 15 oryuppernost area of the

| ever 22 (FIG 2A). The force needed to nove the |ever
22 into a rearward position (FIG 2B) is therefore
rqhgilvely | ow, and the backrest 2 can be noved

easl In contrast, under a heavy | oad (heavy person,
FIGS. 3A, 3B), the effective | ever arntlength is
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path is generally determned in the exenplary

enbodi nent by the distance between the rotary axis 18
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nanner t he melgh dependent adjustnent of the return
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0 1., Sk b5 AR S URE e st
2poshdchaint © atthaed ithat BAif @echaplasd Riiotitedsanenh at the backrest 2 is not
tilted, the rotatable locking element 36b is held in the open position by the latching
element 42, against the return force of the leaf spring 40. Since the latching element 42 is
formed as a lug extending upward from the backrest 2, it is pivoted out of the latching
position when the backrest support 12 is moved due to tilling of the backrest 2, and the

25  locking element 36b is freely moveable.

In this case, the locking element 36b is pivoted against the fixed locking element 36a by
the leaf spring 40, and the vertical position is fixed. As soon as the backrest 2 15 moved
back into the upright position, the latching element 42 acts on the locking element 36b
30 against the return force of the leaf spring 40 and forces it back into the open position. The

release or laiching by the latching element 42 preferably occurs here when the backrest 2 is



significantly greater travel (angle) of the |ever 22
is required, along which the increased return nonent
(torque) nust be resisted. 10 Adjustnent of the
effective lever armlength is determ ned significantly
by the properties of the foamelenent 34. Wen the
seat 4 is loaded, the foamelenent 34 is conpressed
and the seat support 14 is noved downward in the
vertical direction. At the sgge tine, the pivoting
-element 32 is guided along the sliding guide in the
direction toward the |l ever fulcrum?24. As soon as the
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s*tlon when t he backrest support 12 is noved due to
i PSS the backrest 2, and the 25 |ocking el enent

36b is freely noveable. In this case, the | ocki ng
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back the osition, the |atching el enent
152 thgd Fgm ﬁ@ﬁﬁ@”ﬂ88ggﬁﬂyeﬁﬁﬂﬁhﬂl36b 30 against the

return force of the leaf spring 40 and forces it back
into the open position. The release or |atching by
the latching el ement 42 preferably occurs here when
the backrest 2 is -12- tilted by only 2-3 relative to
“the upright position of the backrest 2. A particular
advant age of the synchronous nmechanismwi th a
wei ght - adj usti ng nechani sm described here for
automatically adjusting the return force acting on the
backrest 2 can be



5 seen in that the principal nethod of operation of

t he synchronous nmechanismis not influenced by the
return force set in each case. That is, the

coordi nated notion paths of the seat 4 and the
backrest 2, depending on the tilt of the backrest 2,
are constant, independent of the weight load. In
particular, this avoids having the scat 4 raised when
the backrest 2 is tilted. R§§her it ensures that
when the backrest 2 is tilted, the seat 4 is tilted
backward and 10 downward, just as it is for typica
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2. The chair according to claim 1, wherein said backrest support is rotatably mounted

about a rotary axis and said pivoting element is located at a distance from said rotary axis.

3. The chair according to claim 2, wherein said rotary axis and said fixed lever

25  fulcrum are at least generally located on a common vertical line.

4, The chair according to claim 1, wherein said lever has a contact surface for
engaging said pivoting element, along said contact surface said pivoting clement can be
positioned to adjust the effective lever arm length.

30

5. The chair according to claim 1, further comprising a return element for applying



wherein said pivoting elenment is disposed on said
backrest support such that, when said synchronous
nmechani smis actuated, said pivoting el enent pushes
said | ever away, counter to the return force. 20 2.
The chair according to claim1l, wherein said backrest
support is rotatably nmounted about a rotary axis and
said pivoting elenent is |ocated at a di stance from
said rotary axis. 3. The ch?ir according to claim 2,
wherein said rotary axis and &aid fixed lever 25

ful crumare at Ieast generally located on a conmon

vertical _line, 4, e chair, ac ordln
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pi voting el enent can be positioned to adjust the
effective lever armlength. 30 5. The chair according
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apply -14- the return force, said re
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agghmgagnﬁmﬁﬁkurn force to said scat support, directed

opposite the current weight load. 7. The chair
according to claim®6, wherein said weight return
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10, The chair according to claim 1, wherein the chair is an office chair.

20 11, A chair, comprising:

a synchronous mechanism having a weight-adjusting mechanism to which a return
force is applied in dependence on a curtent weight Joad, said weight-adjusting mechanism
having a lever transmitting the return force, and wherein an effective lever arm length of
said lever is changed for adjusting the return force, said weight-adjusting mechanism

25  automatically adjusting the effective lever arm length for the current weight load;

said synchronous mechanism having a pivoting element, and a position of said
pivoting element is adjustable; and

said lever having a fixed lever fulcrum, the effective lever arm length is defined by
a distance between said fixed lever fulcrum and said pivoting element;

30 said lever having a contact surface for engaging said pivoting element, along said

contact surface said pivoting element can be positioned to adjust the effective lever arm



10. The chair according to claim1l, wherein the chair
is an office chair. 20 11. A chair, conprising: a
synchronous nechani sm havi ng a wei ght - adj usti ng
mechanismto which a return force is applied in
dependence on a current weight |oad, said

wei ght - adj usti ng nechani sm having a | ever
transmtting the return force, and wherein an
effective lever armlength of ,.said Iever is changed
for adjusting the return force, said weight-adjusting
mechani sm 25 autonmatically adjusting the effective
lever armlength for the current weight [oad; said
syH@Rﬂbnous mechani sm havi ng a pivoting el enent, and a
posi t i omvhekinsadi@l copiavotsintfige elsepmanlly sveddplusheblsaid gtepronous
said | ever having a fixed |lever fulcrum the effective
IeW@WmQFﬂ?Péﬂﬂ?ﬂ%ﬂs defined by a distance between
said fixed lever fulcrumand said pivoting el enment; 30
said |l ever having a contact surface for engagi ng said
pi voting el enent, along said contact surface said
pivoting el ement can be positioned to adjust the
effective |l ever arm-15- |ength; wherein said contact
surfacé is generally vertical when said synchronous
mechani smis not | oaded.




