- 1 - Description DEVICE FOR SEAT TILT ADJUSTMENT OF A
CHAIR The invention relates to a device for seat tilt
adj ustment (seat angle adjustnent) of a chair, in
particular an office <chair. H gh-quality office
chairs are often equi pped with a so- called
synchronous nechani sm by neans of which the seat and
the backrest of the chair pivot together in a
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position as well as the longitudinal adjustment of the

chair.

Furthermore, to further improve the ergonomics of office
chairs, an adjustability of the base angle of the chair is
called for to an increased extent. It should thereby at
least be possible to adjust the seat between a horizontal
position and a position, which 1s inclined slightly
forwards. In response to the activation of the synchronous
mechanism, the backwards downwards pivot movement of the

chair, caused with it, 1is thus carried out from this

position.

It is an object of the invention to provide a seat tilt
adjustment of a chair, which enables a particularly safe

and reliable adjustment of the seat tilt.

This object is solved by a device as claimed in claim 1.



means of a joint as well as an adjustnent nechani sm

which allows a selectively forward pivot novenent of

the seat support beyond a substantially horizontal

base position. It is a basic idea of the invention to

pi vot the seat support itself_beyond its base

position so as to adjust the seat tilt of the chair.

As claimed in the invention, the adjustment of the
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nec anlsn11 that is, a conponent in the underfrane

of an office chair, which ensures a mutually coupled
THE NEMRH1GS mathigh @t Al |Sivdintageous embodiments of the

invention. They are explained in more detail 1in the
following description of an exemplary embodiment by means

of the enclosed drawings.

Fig. 1 shows a perspective view of a synchronous mechanism

in a horizontal base position,

Fig. 2 shows a side view of the synchronous mechanism from

Fig. 1,

Fig. 3 shows a side view of the synchronous mechanism from

Fig. 1 in an angle position,
Fig. 4 shows an exploded view of the adjustment mechanism,

Fig. 5 shows a top view onto the adjustment mechanism, set

up for the angle position,



certain relative novenent of the seat and backrest to

one another. For this purpose, a base support 2 is

pl aced on a (non-illustrated) chair supporting post,

on whi ch base support 2 are nounted, on the one hand,

a seat support 3, which L§d§Lyotable about a latera

axis and which is connected to the base support 2 in

an articul ated manner and, on the other hand, a
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rig).emertS e 0f Lhaensuhst %J;yﬁﬂcﬁiﬂdhcfdsﬂﬁi%cﬁhﬂﬁ% seatthat is,

su @ﬁrt 3 far a nunber'%‘ | at ches 7, ich are ._ hich
2 P PERGRE beRPnd- e DARGERGATE Pt nE™ Siigi LR Fapit, whic
endiurest | an Mubfialhg cdwmigledaikdneabthies, 7whécki ngnthels a
ce@%%e%s%é¥a§¥§%tﬁ5@éﬂgn ngff%%%e@ég%t%ﬁpsﬁggkrggtth one

Seat “suppor i'n"an T nherent manner, ich I's not
angxpleai.néwri thdiet apurpd¥e backaest sspppodEt 24 1swwilaiged on a
(nPHLends Rackwands chajan sgshabliahed,gBanerohromide base

actual synchronous nmechanism 1, Supports the backrest
suppote 2fF i cnewalfdat OBn tRemfotnaid4 udt FaeEd)SUPPOrt 3,
whadhChi EUNs: wpvapds. dbeut | angest@rad ohxtbe abacksesth is

support. 4, mhgch i S substantiaély bifurcage [ o]
CoprEwtesr & %r FaRgld S PYRCST dés o heb éguiagﬁgrﬁﬁnner
and, ondthéhetseat hampport bdcane stthe upgckrtest, swWppdr tisd also
pi%%% %ﬁ%mé%%uﬂnaaﬂa%%yé¥“ fg Q?En%ﬂu_QPhi%hégnﬂected to

Backwards pi voting  novénent of e backres as It
theababe sappedtby an eaniondicoflatties me@mneagai nst t he

backrest, for exanple - induces a |owering novenent

of the trailing edge of the seat. This correl ated
Thge geahacir ddie rviehet Clet hi | M &CRoAST dB8PaBl §°nEaRfloril e
pradvasbage tand ibsddesi kable fier mefinhepedinC theasens. support

3 (not illustrated herein for reasons of clarity). For this

purpose, provision is made on the lateral frame elements 5
of the substantially frame-shaped seat support 3 for a
number of latches 7, which are arranged behind one another
in the longitudinal direction 6 of the chair, said latches
7 serving the purpose of positioning and fastening the seat
on the seat support 3 in an inherent manner, which is not

explained in detail.

The backrest support 4, which extends backwards 1in an
established manner from the actual synchronous mechanism 1,
supports the backrest of the office chair at an arm (not
illustrated), which runs upwards. The flanges 8, 9 of the
backrest support 4, which is substantially bifurcate in top

view, are arranged at both sides of the base support 2.



Provision is nade on both sides of the base support 2

for operating levers 10, 11, which serve the purpose

of triggering the height adjustnent of the chair

supporting post and for operating the pivoting

mechani sm  respectively. The further set-up of the

synchronous nechanism 1, in particular the connection

of the seat support 3 and of the base support 2 via a
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support 3, which is designed accordlng to the type of

arail, noves with its upper side and its | ower side
Fo&|Qﬁ@ter understanding, however, 1t is pointed out that

the seat support 3, at its front end region 12, 1is
connected to the base support 2 via two swivel-slide joints
13. See Fig. 7, in which one of the swivel-slide joints 13
is illustrated in a section. On the one hand, each swivel-
slide joint 13 is made up of a sliding element 14 connected
to the seat support 3, which, on the other hand, 1is
encompassed in a sliding guide, which is formed by means of
two mutually spaced apart sliding flanges 15, 16, which are
fixedly connected to the base support 2. In the illustrated
horizontal base position, the upper sliding flange 15 stops
at a stop element 17 at the seat support 3, which will be
explained below in more detail. Through this, it is avoided
that the seat support 3 completes a forwards pivoting
movement, which extends beyond the substantially horizontal
base position. Both sliding flanges 15, 16 encompass convex
guide surfaces, which permit the sliding element 14 and

thus also the seat support 3 connected to the sliding



the gui de surfaces of the upper and | ower sliding

flange 15, 16, wherein the sliding elenent 14, in any
pivoting state between upper and | ower sliding flange

15, 16, is gquided in a particularly safe nmanner.

O her types of joints can al so be used. An adjustnent
mechani sm 18 as clainmed in the invention is assigned

to the seat support 3. As will be explained in nore
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t he seat support 3 can_be inclined forwards %pnd
argERe£Enit K @@@éa§6§ﬁtﬁgﬁ adjustment mechanism

In the exemplary embodiment, a forward incline of the seat
support 3 about an angle o of approx. 3 degrees is possible
by means of an adjustment of the seat tilt. Due to the
seat/backrest correlation, this corresponds here to a
deviation of the backrest about an angle B of approx. 38
degrees; see Fig. 3. These angle designations are only
exemplary and serve the purpose of <clarifying the
functionality. In particular, they depend on the length of
the stop elements 17 in the adjustment mechanism 18 and on
the available displacement path, respectively, as well as

on the concrete design of the synchronous mechanism 1.

Based on the “retracted” position of the adjustment
mechanism 18 illustrated in Fig. 5, which corresponds to an
angle position of the seat support 3 (as illustrated in
Fig. 3), the function thereof is explained below. In the

position of the adjustment mechanism 18 illustrated here,



The adj ustnent nechanism 18 is substantially nade up

of a base plate 21, on which the actual elenents of

the nechanics are nounted, as well as of a cover

plate 22. In the final nounted state, the base plate

21 of the adjustnment nmechanism 18 is covered by neans

of the cover plate 22, mhic% is fastened to the base

plate 21 by nmeans of screws 23. The adj ustnment
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Double T-shaped cushioning elements 25, which are made up
of a softer plastic material, for example rubber, are
inserted in the stop elements 17, 17’, which are made up of
a plastic material. The front sides 26 of the stop elements
17 are completely covered by the cushioning elements 25. On
their back sides 27, the stop elements 17 encompass slanted
contact surfaces 28, which are oriented towards one another
and in the direction to the center of the adjustment
mechanism 18. In the “retracted” position shown herein, two
angled wedge elements 29, 30 comprising wedge surfaces 31
being mounted thereon at the outer ends, which face away
from one another, rest against the contact surfaces 28 of
the stop elements 17. The wedge elements 29, 30, in turn,
are located in guide <channels 33 of the adjustment
mechanism 18, said guide channels 33 extending

substantially in lateral direction 32 extending



per pendi cul ar to the |ongitudinal direction 6 and

being connected wth one another by neans of a

coupl i ng mechanism 34, which will be described bel ow

in nore detail. One of the wedge el enents 29

enconpasses a recess 35, which is provided with

slanting side walls and which serves as the support

for the one end 42 of a substantially L-shaped stee
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is inserted. The steel spring 36 1is encompassed 1in a
bifurcate guide element 43 at the operating slide 39,
which, at the same time, serves as an anti-twist device.
The operating slide 39 is guided in a lateral direction 58

in the base plate 21 of the adjustment mechanism 18.

The operating slide 39 encompasses a central opening 44, in
which a catch element 45 is arranged. The catch element 45
serves the purpose of locking the adjustment of the seat
angle in the horizontal base position and in the angle
position, respectively, and 1is designed in such a manner
that it interacts so as to catch with two correspondingly
provided catch recesses 46, 47, which are arranged in the
base plate 21 of the adjustment mechanism 18, see Fig. 4.

When locked 1in place, the <catch element 45 can be



- 8 disengaged, in each case, by neans of a sinple
operation of the operating elenent 19. In response to
an operation of the operating elenment 19 in operating
direction 20 towards the seat support 3, a novenent
of the steel spring 36 occurs in operating direction
20, wherein the one wedge elenent 29 is carried

al ong. This wedge el enent 29, which, at its end facing

didenganel stiop el @meidsd,7 bencomasses o wgslge cpefacieon of
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wddj Ngeshepes by they steglt PG PIding position of the
adjustment mechanism 18 is shown in Fig. 6. In other words,
once the horizontal base position is reached, the stop
element 17 rests against the upper flange 15 of the swivel-
slide Jjoint 13. A further displacement beyond this base
position and thus a lowering the seat support 3 is then no
longer possible. The seat support 3 1is in its horizontal

base position, as illustrated in Fig. 2.

For a particularly safe function of the adjustment
mechanism 18, provision is made for the use of two stop
elements 17, 17’ so that a stop against the corresponding
sliding guides 15 occurs for both swivel-slide joints 13 of
the seat support 3. For this purpose, the wedge element 17,
which is directly impinged upon by the steel spring 36, is
coupled with a second wedge element 30, which impinges upon
the opposite stop element 17’ in the same manner. For this

purpose, a movement of the opposite wedge element 30 in



coupled with a second wedge el ement 30, which inpinges
upon the opposite stop elenent 17' in the sane
manner. For this purpose, a novenent of the opposite
wedge elenment 30 in - 9 opposition to the origina
operating direction 20 is required. In order to
achieve this, a defl ection of the novenent occurs by
nmeans of a guide elenent 49, which is |ocated on the
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stop elenents 17, 17" in longitudinal direction 6,

whi ch cause a jammi ng of the ,
If the stop elements 17, 17’ are 1in the “extended”

position, which corresponds to a horizontal base position
of the seat support 3, the rear sides 27 of the stop
elements 17, 17’ then rest against the front sides 54 of
the wedge elements 29, 30, see Fig. 6. If pressure is put
on the seat support 3, for example in that a user sits on
the chair and puts pressure on the seat in the direction of
the front end region 12, without supporting himself on the
backrest, forces act on the stop elements 17, 17’ in
longitudinal direction 6, which cause a Jjamming of the
wedge elements 29, 30 between the rear sides 27 of the stop
elements 17, 17’ on the one hand and the opposite shoulders
55 of the guide channel 33, on the other hand. If, in this
situation, the operating element 19 is operated, that is,
the steel spring 36 1s retrieved into 1its starting
position, which is shown in Fig. 5, the L-journal 56 of the

steel spring 36 fastened to the operating slide 39 1is



wedge el enments 29, 30 between the rear sides 27 of the

stop elenents 17, 17' on the one hand and the

opposite shoul ders 55 of the guide channel 33, on the

other hand. If, in this situation, the operating

element 19 is operated, that,is, the steel spring 36

is retrieved into its starting position, which is
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idt Bt -poueRal £1k6.r S7cROr BpanadeHle lever 19 can still be

operated. In this case, the occurring forces cause a
clamping of the rear sides 27 of the stop elements 17, 17’
directly on the opposite sides 55 of the guide channels 33.
The first L-journal 56 of the steel spring 36 1is then
already in the position illustrated in Fig. 6, while the
second L-journal 57 is still in the position illustrated in
Fig. 5. In other words, the L-journals 56, 57 form an acute

angle. The steel spring 36 is prestressed.

In response to a pressure relief of the seat, an abrupt
displacement of the wedge elements 29, 30 then occurs by
means of the steel spring 36, which leads to an extension
of the stop elements 17, 17’. As a result of these safety
features, the operating element 19 1is always slightly
movable. At the same time, an adjustment takes place only
if the seat 1s relieved of pressure, that 1s, never

offhand.



angl e. The steel spring 36 is prestressed. In response
to a pressure relief of the seat, an abrupt

di spl acenent of the wedge el enents 29, 30 then occurs
by means of the steel spring 36, which | eads to an
extension of the stop elemgnts 17, 17'. As a result
of these safety features, the operating elenent 19 is
al ways slightly novable. At the sanme tine, an

adj ustnment takes place only if the seat is relieved

LfﬁtRﬂ?%%%é%eﬁé@“Nﬁﬁér@fyef of fhand. - 11 - List of
—Reference Numerats 1 symnch

ronous nechanism 2 base
support 3 seat support 4 backrest support 5 frane
1 el enent &Jongidislihahesidecdmon 7 latch 8 flange 9
flange O operating |lever 11 operating |ever 12
2front se FPHEP W vel -slide joint 14 sliding
3 el enent E@aﬁlshpgpﬁﬂange 16 sliding flange 17 stop

4 €l enment %?égg ngghanisn1 19 operating |lever 20
operating eéilon ase plate 22 cover plate
frame element

6 longitudinal direction
7 latch

8 flange

9 flange

10 operating lever

11 operating lever

12 front seat end

13 swivel-slide joint

14 sliding element

15 sliding flange

16 sliding flange

17 stop element

18 adjustment mechanism
19 operating lever

20 operating direction
21 base plate

22 cover plate

23 screw

24 longitudinal guide channel
25 cushioning element

26 front side

27 rear side

28 contact surface

29 wedge element

30 wedge element

31 wedge surface

32 lateral direction

33 lateral guide channel

34 coupling mechanism



23 screw 24 | ongi tudi nal guide channel 25 cushi oning
el ement 26 front side 27 rear side 28 contact surface
29 wedge el enent 30 wedge el enent 31 wedge surface
32 lateral direction 33 |lateral guide channel 34
coupling nmechanism- 12 - 35,recess 36 steel spring
37 operating arm 38 operating knob 39 operating
slide 40 spring end 41 opening 42 spring end 43
3gui de el emerss 44 opening 45 catch elenment 46 catch
3gecess A4f caf cly,ypeess 48 change of the displacenent
£ath 49 gui de el enment 50 journal 51 long hole 52
3spring S5RY VoM JAfront side

38 operating knob
39 operating slide
40 spring end

41 opening

42 spring end

43 guide element
44 opening

45 catch element
46 catch recess

47 catch recess

48 change of the displacement path
49 guide element
50 journal

51 long hole

52 spring

53 groove

54 front side

55 side

56 L-journal

57 L-journal

58 lateral guide
59 lower side

60 detent knobs

61 bearing opening

62 pivot pin



55 side 56 L-journal 57 L-journal 58 |ateral guide

59 | ower side 60 detent knobs 61 bearing opening 62
pivot pin - 13 - CLAIMS 1. A device for seat tilt
adjustnent of a chair, in particular an office chair,

- conprising a base suppoct{62), - conprising a seat
support (3) connected to the base support (2) by

means of a joint (13) and conprising an adjustnent
mechani sm (18), which al F6#8M8 sel ectively forward

pi vot novenent of the seat support (3) beyond a
substantially horizontal base position. 2. The device
accOr dipHL €8 i mSeatnwhétefn afsorent ©ff3) 8 schair, 1in

smnpg&t§EMQQrJ@hnbfficeTa@adelce according to claim
2, wherein the 0|nt g%ﬁg rlse a sliding el enment
(14) confE&Ped @gtﬁe at® ﬁﬁgrt (3) and a sliding

gui de (loombh)siconnectedtt sudwobasdé3supporiedt)d ikn the
whi ch sl i di.ng i ( I | .el.ement

'S placeggs%.ngg)%§V|?§ %bor%gﬁg%Fggo l%F gﬁgﬁn%&q?

to 3, wheoapnisting a@lpusﬁtdmmtmmmwames:hﬁpism i $18), which

desi gned Uﬁo%%cﬂaaseq%%%%%eﬁgatféPﬁaP@e%ﬂRkﬁﬁ &B@éﬁ@ﬁt of
effects a change of the |splacenent pat h (48) t he

seat suppbft ESRY nSUERE Lol ) (18PYond TRe &@ﬂ%ﬁ?ntlally
accor di ngot-@ zone a0f belsai Feslttiond, wherein the
adj ust mrent mechanism (18) is part of the seat

The device according to claim 1, wherein the Jjoint

(13) is a swivel=-slide joint.

The device according to claim 2, wherein the Jjoint
(13) comprises a sliding element (14) connected to the
seat support (3) and a sliding guide (15, 16)
connected to the base support (2), in which sliding

guide (15, 16) the sliding element (14) is placed.

The device according to one of claims 1 to 3, wherein
the adjustment mechanism (18) 1is designed in such a
manner that the operation thereof effects a change of
the displacement path (48) of the seat support (3) in
the joint (13).

The device according to one of claims 1 to 4, wherein
the adjustment mechanism (18) 1is part of the seat

support (3).

The device according to one of claims 1 to 5, wherein
the adjustment mechanism (18) comprises at least one
adjustable stop element (17, 177).

The device according to claim 6, wherein the at least
one stop element (17, 17’) 1is designed for stopping



support (3). 6. The device according to one of clains
1to 5 wherein the adjustnent mechani sm (18)

conprises at | east one adjustable stop elenent (17,

17'). 7. The device according to claim®6, wherein the

at least one stop el enent é 7, 17') is designed for
stopping - 14 against the se support (2), in

particul ar against the sliding guide (15, 16) of the
baS%g%li@l@Qr ttk@) baBe Té\@p;ﬁi@m cq2acc011d| pg rttacallairm £gainst

reji.n the, t ch 18 rises
a mé@&e gégﬁnﬂbﬁ gg% hétat" S%bﬁﬁl fg% 75
el enent (17, 17'). 9 The devi ce accordlng to claima8,
wher.ein dj 1 C a
o ShEE" SLPEIIBIL esher S 18) pcomeatesen che
opeﬁdﬂwﬁ@m@mémﬂﬁ0h4qlﬁmféi8ho@pﬁ@ra5§ﬁ|v1n§eﬁéég§eaf for

(29530k t9h ot R VAT c s8Nl G ophe 1d@iinge qqcoﬂ@“Ug
to cfaim?9, mhereln the spring elenent (36) may be

operated w thout causing an adjustnent of the at
9l eagheOned St Ofe el edeplirdihg, 176) casilong as a&herein the
pres%%&%th%n%u%é%%a%q%n§eﬂF S%QE%&&@%%ES a spring element
(36), which can be operated by an operating element
(19) for moving a driving wedge (29, 30) of the wedge

gear.

10. The device according to claim 9, wherein the spring
element (36) may be operated without causing an
adjustment of the at least one stop element (17, 177)

as long as a pressure is put on the seat support (3).



