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[57] ABSTRACT

A chair for an office or the like, having one seat and one
back rest which are adjustable especially by body dis-
placement, and having a support (24). The seat has a
front seat section (28) and a rear seat section (30) which
i1s connected pivotingly about a first, free-floating seat
section about a second pivot axis (32) parallel to the first
pivot axis but spaced apart therefrom. The front seat
section is on the one hand displaceable by means of at
least one supporting element (26) and at least one posi-
tive guide (25) along a path established by the positive
guide, and on the other hand is.suspended on the sup-
port for pivoting about a third pivot axis parallel to the
first pivot axis but spaced away therefrom. The back
rest is on the one hand displaceable by means of at least
one additional supporting element (27) and the at least
one positive guide (25) along a path established by the
positive guide, and on the other hand is suspended on
the support for pivoting about a fourth pivot axis run-
ning parallel to the first pivot axis and spaced away
from the first, second and third pivot axis. The rear seat
section is configured as a seat pan and disposed to float
freely.

14 Claims, 11 Drawing Sheets
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1
CHAIR FOR AN OFFICE OR THE LIKE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

*“The invention relates to a seat unit for an office chair
or the like with seat and back adjustable, especially by
body weight displacement.”

Chairs with adjustable seats and/or back rests, espe-
cially those adjustable by shifting the body weight, are
already known in a number of embodiments (DE-AS 12
85 701 and 20 26 929, DE-PS BS 44 21, 29 31 071 and 33
13 677, WO 83/03957 and 85/04084, U.S. Pat. No.
4,504,090), and are used chiefly in offices, motor vehi-
cles or the like. In those cases, positive controls are
provided for the seats and back rests which allow no
more than a fixedly established pattern of movement.

Therefore, chairs have already been proposed (Ger-
man patent application P 38 00 754) in which the angle
of inclination of the seats and back rests can be freely
selected within a wide range both absolutely and rela-
tive to one another, by body weight displacement, and
in which the chair can be rocked as a whole back and
forth in a virtually continuous manner between two end
positions with the seat in a preselected position relative
to the back rest. Furthermore, a great number of inter-
mediate positions from an extreme upright position all
the way to a reclining position can be established, thus
affording the user great freedom of movement and
choice. Since in this case the seats and back rests consist
of largely rigid elements except for the common uphol-
stery, & chair of the genus specified above has been
proposed (German patent application P 38 00 756)
whose seats have a front and a rear section, the front
section of the seat being articulated to the rear section
of the seat and, on the other hand, articulated by a
linkage to the back rest of the chair. Thus, in the transi-
tion from the sitting to the reclining position the two
seat sections are pivoted such that the angle between
their bottoms is gradually reduced, thereby preventing
an increasingly great upthrust of the thighs. In this
chair, in order to promote a gradual flexing of the back
in the area of the lower lumber vertebrae, which is
desirable from the ergonomic point of view, when the
transition is made gradually from the sitting position to
the reclining position, its back rest is likewise of bipar-
tite construction and coupled to the seat by an addi-
tional linkage. In this manner the articulated seat and
back rest sections confronting one another can form a
seating shell which is substantially preserved in all at-
tainable sitting and reclining positions of the chair,
while the second sections serve substantially only for
the support of the thighs and back. The angle between
the bottoms of the two seat sections depends exclusively
on the opening angle between the rear seat section and
the chair back, which does not result in optimum body
posture in all possible sitting positions, and at least one
linkage mechanism must additionally be provided,
which for reasons of construction is undesirable.

It is therefore the purpose of the invention to config-
ure the chair of the kind described above such that the
angle between the two seat sections and between these
and the chair back rest will be freely selectable, the
chair profile at any time will be determined largely by
the will of the user, while nevertheless all sitting and
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reclining positions will be brought about by mere body
weight displacement, and, finally, desirable ergonomic
conditions will be achieved. “According to this inven-
tion the seat unit comprises a support, at least one first
positive guiding means coupled to said support and
establishing a first path, at least one second positive
guiding means coupled to said support and establishing
a second path, a front seat section, at least one first
supporting element for mounting said front seat section
to said first positive guiding means such that said front
seat section is displaceable along said first path and
rotatable about a first axis, a back rest, at least one sec-
ond supporting element for mounting said back rest to
said second positive guiding means such that said back
rest is displaceable along said second path and rotatable
about a second axis, a rear seat section, at least one first
hinge for pivotally couplying said rear seat section and
said front seat section such that both sections can be
pivoted relative to each other about a third axis, and at
least one second hinge for pivotally coupling said rear
seat section and said back rest such that both the rear
seat section and the back rest can be pivoted relative to
each other around a fourth axis. Said axis preferably are
parallel to and spaced from each other.

The invention and its advantages will be further ex-
plained below With the aid of embodiments in conjunc-
tion with the appended drawing, wherein:

FIGS. 110 3, three embodiments already proposed by
the same applicant (cf. German patent applications P 38
00 754 and P 38 00 756, U.S. patent application Ser. No.
209,544) are shown in greatly simplified, schematic side
views,

FIGS. 4 to 8 show schematic views corresponding to
FIGS. 1 to0 3 of a first embodiment of the chair in accor-
dance with the invention in different sitting positions,

FI1GS. 9 and 10 are side and front views of the chassis
of an office stool with a second embodiment of the chair
in accordance with the invention with seat and back rest
parts removed,

FIGS. 11 and 12 are side and front views of the seat
and back rest parts of the chair in accordance with
FIGS. 9 and 10,

FIGS. 13 and 14 show a supporting clement for the
back rest of the chair of FIGS. 9 and 12 in a section
along line X1II—XI11 of FIG. 14 and in a front view,
respectively,

FIGS. 1§ and 16 show an enlarged detail of FIGS. 13
and 14 in different working positions,

F1GS. 17 and 18 show a supporting element for the
front section of the seat of the chair of FIGS. 9t0 12 1n
a section along line XVII—XVII of FIG. 18 and iIn a
top view, respectively;

FI1GS. 19 to 21 show enlarged details of the support-
ing element of FIGS. 17 and 18 in different working
positions,

FI1GS. 22 and 23 are side and front views of the office
chair in the assembled state, and |

FIGS. 24 and 25 are rough schematic representations
of a number of advantages achievable by the chair in
accordance with the invention.

In FIG. 1, which shows the basic construction of the
chairs herein concerned, the standard of an office seat is
a frame 1 having, for example, five legs in a star-hike
arrangement with wheels or casters 2 rotatably fastened
at their extremities. From the center of the frame 1 a
tube 3 reaches vertically upward, in which a shaft 4 of
a U-shaped support § is mounted for rotation and, if
desired, height adjustment. The support § has a cross
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member disposed preferably perpendicular to the axis 4,

and two limbs fastened to its ends and disposed prefera-
bly parallel to the shaft 4, which form supporting arms
to whose free ends diagrammatically indicated arm rests
Sd can be affixed. The cross member, supporting arms
and arm rests 8d are preferably affixed to one another or
made from one piece.

On the support § is suspended a seat which consists of
a seat part 6 and a back rest part 7 which are pivotingly
joined together at their rear and bottom ends, respec-
tively, and preferably at both sides, about a first free-
floating pivot axis defined by at least one joint 8. The
joint 8 has, for example, a shaft passing through the
back rest part 7 with both ends extending into the seat
part 6.

The seat part 6 and back rest part 7 have supporting
elements at points spaced away from the pivot axis of
the joint 8, which are suspended by positive guides on
the support 5 such that, on the one hand, they can be
driven along the paths established by the positive
guides, and on the other hand can be pivoted about
paraliel axes. The positive guides consist in FIG. 1 of
two links 10 and 11. Link 10 1s articulated at one end to
the support 5 and at the other end by a supporting ele-
ment in the form of an additional joint 13 to the back
rest 7, the axis of joint 13 being situated above the axis
of rotation of the joint 8. The link 11 is connected at one
end by the second joint 12 or an additional joint having
preferably the same pivot axis to the support 3, and at
the other end it is articulated by a supporting element 1n
the form of a fourth joint 14 to the seat part 6, the pivot
axis of joint 14 being disposed between the pivot axis of
joint 8 and the free front end of the seat part 6. Prefera-
bly identical joints 12, 13 and 14 and links 10 and 11 are
provided on each side of the seat. At the same time the
second joints 12 are fixed, 1.e., undisplaceable on one
associated supporting arm of the support 5, so that
quadrilateral linkages are formed on both sides of the
seat, consisting each of the joints 8, 12, 13 and 14, joint
12 being a center fixed in space about which the moving
parts of the chair mechanism are able to move in many
different ways. Since the quadrilateral linkages can be
disposed in mirror image symmetry on both sides of the
seat, only the linkage represented in FIG. 1 and 1its
operation will be described hereinbelow.

To prevent the chair back rest 7 from collapsing in
the extreme reclining position, the chair back rest 7 has
an abutment 18§ which cooperates with the seat part 6
and allows a maximum angle of 180 degrees between it
and the chair back rest. For the achievement of a high
stability for the entire chair, the joint 12 is preferably so
disposed that its axis intersects a prolongation of axis 4
or is disposed at a slight distance from it, while joint 14
is on the front side and joint 13 on the rear side of axis
4.

The adjustments of the seat part 6 and of the chair
back rest 7 which are possible by means of the quadrilat-
eral linkages arise out of the fact that the axes of joints
13 and 14 can be moved each by itself or also both in
combination along cylindrical surfaces 19 and 20 indi-
cated in broken lines, the axes of the cylindrical surfaces
preferably coinciding with the pivot axis of the second
joint 12, and can be turned about axes (joints 8, 13, 14)
running parallel to joint axis 12. The links 10 and 11
constitute positive guides which establish the paths of
the curvilinear movements of joints 13 and 14, while
joint 8 is free-floating, and for this reason also the angle
of inclination of one of parts 6 and 7 with respect to the

10

15

20

23

30

35

45

33

65

4

floor surface or the horizontal can be kept constant and
only the angle of inclination of the other part 6 or 7 can
be varied. By locking the joints 13 and 14 the chair back
rest 7 and seat part 6 can also be fixed in space.

To provide the links 10 and 11 also with lateral guid-
ance and be able in a simple manner to lock up the
different sitting positions, the links 10 and 11 are addi-
tionally guided on the support 8. In the embodiment in
FIG. 1, the links 10 and 11 are affixed to locking arms 16
and 17, respectively, which are represented only dia-
grammatically in FIG. 1. The Jocking arm 16 is joined
to joint 10, extends in the direction of link 11, and is of
a circular configuration. The Jocking arm 17 i1s joined to
link 11, extends toward lhink 10, and is of an arcuate
configuration. In both cases the center of the arc is
preferably on the axis of the second joint 12. If the
distance between the locking arms 16, 17, is relatively
small as in FIG. 1, both can be locked with a common
clamping means 18 fastened to the support §, e.g., a
clamping screw or the like, or released to change the
chair position.

The embodiment seen in FIG. 2, from which the
invention sets out, contains, as in FIG. 1, the chair seat
6 and back rest 7 joined together by at least one free-
floating joint 8, the links 10 and 11 which are joined to
the support, which is not shown, by at least one second
joint 12, and the joints 13 and 14 acting as supporting
clements. Since the rest of the parts are identical to the
embodiment in FIG. 1, they have been omitted from
FIG. 2 for the sake of simplicity.

The embodiment in FIG. 2 differs from the one in
FIG. 1 in that the chair seat 6 consists of two sections 6a
and 6b articulated to one another by the joint 14, and
the chair back rest 7 consists of two back rest sections
7a, 7b articulated to one another by the joint 13. The
joint 14 is preferably disposed approximately at the top
of the thigh and joint 13 approximately in the area of the
lower lumbar vertebrae of a person of average size, so
that the front seat section 6b supports most of the thigh
and the upper part 7b of the chair back rest supports
most of the back, and parts 6a and 7a form only a kind
of seat pan. At the same time the front section 6b of the
seat has at its end adjacent the rear seat section 6a a
fixedly fastened lever arm 91, and the rear section 6a of
the seat has a fixedly fastened lever arm 92 prolonged
bevond the joint 8, while accordingly the upper back
rest section 7b is provided at its end adjacent the bottom
section 7a of the back rest with at least one ngidly
attached lever 94 extending beyond joint 8. The free
ends of the lever arms 91 to 94 are configured as pivot
eyes. Lastly, levers 95 and 96 are provided which have
additional pivot eyes at their extremities. At the same
time, by means of pivot pins, through shafts or the like,
not represented, the pivot eyes of the lever arms 91 to
94 are joined by associated pivot eyes of levers 95 and
96 to associated pivot eyes of levers 95 and 96 to formh
additional joints 97 to 100 such that the arrangement
shown in FIG. 2 will result.

Thus the seat section 6b 1s additionally articulated to
the 94 of the back section 7a and back section 7b is
articulated to the lever of seat section 6a. The result is,
on the one hand, that, when joint 13 or joint 14 is
locked, not only can the other link, 14 or 13, respec-
tively, be moved along the cylindrical surfaces 19 and
20, respectively, but at the same time a relative rotation
of the seat sections 6a, 6b, or back sections 7a, 7b, can be
performed with respect to one another about the axes of
rotation of joints 13 and 14 by means of the levers 95,
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96. Furthermore, both joints 13 and 14 can be moved
relative to one another or, if the opening angie beta is
unchanged, they can be moved in the same sense along
the cylindrical surfaces 19 and 20. In the embodiment
shown in FIG. 3, a preferably U-shaped support 64
made preferably in one piece, which consists of a cross
member 64a and two preferably frame-like side parts
64c disposed perpendicular thereto, is fastened on the
shaft 4 as in the other embodiments. The side members
64¢ are semicircular and have a lower, preferably arcu-
ately shaped frame member 65 which consists, for ex-
ample, of a member of rectangular, square, circular or
tubular cross section and extends, for example, over a
third of a circle. The one end of the frame member 65 is
joined to the one end of a bar 66, which is substantially
perpendicular to the axis 4 and at the same time can be
configured as an arm rest, while the other end of the
frame member 65 is connected by a bar 67 to the other
end of bar 66. The upper part of the side members é4c
formed of the bars 66 and 67 can alternatively be free-
form or can even be omitted.

The chair configured according to FIGS. 1 or 2 has
on both sides and at points distanced from the joints 8
supporting elements 68, 69, which consist, for example,
of guides disposed on both sides of the chair seat 6 and
on both sides of the chair back rest. These supporting
elements 68 and 69 are fastened fixedly to the ends of
the shafts 70 and 71, respectively, which are rotatably
mounted in the seat 6 or back rest 7, or on shafts fixedly
mounted in the seat 6 and back rest 7, and each has a
passage 68a and 69a through which one of the frame
parts 65 passes.

The frame parts 65 are configured as cams along
which the supporting elements 68, 69 of the seat 6 and-
/or chair back rest 7 can be shifted as desired. The
frame parts 65 thus constitute each a positive guide for
the supporting elements 68, 69, which in turn permit the
seat 6 and back rest 7 to pivot about the axes 70 and 71.
Additionally, locking means not shown, and lLimiting
means not shown could be provided, which would limit
the possible length of movement of the supporting ele-
ments 68, 69, on the frame parts 65 and could consist of
pins mounted on the supporting elements 68, 69, and
engaging in grooves in the frame parts 65. The frame
parts 65 define paths of movement which can lie on the
same cylinder surfaces as the paths given by the links 10
and 11 (FIG. 1), the axis of these cylinder surfaces ad-
vantageously intersecting perpendicularly a prolonga-
tion of axis 4 or being at only a slight distance there-
from, in order to achieve great stability for the entire
office chair.

The chair diagrammatically represented in FIGS. 4
to 8 and configured in accordance with the invention
corresponds to the embodiments in FIGS. 1 to 3 to the
extent that it has a seat and a back rest which by means
of at least one positive guide and at least one supporting
element can be shifted along a path established by the
pos:twe guide, on the one hand, and on the other hand
is suspended on a support 24 so as to be able to pivot
about axes running perpendicular thereto.

The support 24 is preferably configured and disposed
like support 64 in FIG. 3, and especially is provided
with parts 24a, 24b, 24c and 25 which correspond to
parts 64c, 65, 66 and 67 in FIG. 3. The supporting ele-
ments 26 and 27 are accordingly displaceably mounted
on the circular frame part 25, and on them a front seat
section 28 and a back rest part 29 are respectively
mounted. A rear seat section 30 of a seat designated as
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a whole by the number 31 is configured as a seat pan
and is concavely shaped on the upper side which 1s
occupied by the user. Furthermore, the seat section 30
is pivoted at its front end by means of at least one joint
32 to the front seat section 28, and at its rear end it 1s
pwated by at least one joint 33 to the back rest 29. The
joint 33 defines a first, frae-ﬂoanng pivot axis corre-
'sponding to the pivot axis of joint 8 in FIGS. 1 to 3,
about which the seat and back rest can pivot. The Jomt
32 defines & second, likewise free-floating pivot axis
parallel to the first pivot axis, but at a distance there-
from. Lastly, the supporting elements 26 and 27 and
their joints define with the seat and back rest 31 and 29,
respectively, a third and fourth pivot axis; these axes are
likewise parallel to but at a distance from the first pivot
axis and are displaceable along the positive guides. In
comparison to the embodiment in FIG. 2, the second
and the third pivot axis (supporting element 26) further-
more do not coincide. Instead, these axes are spaced
apart and are arranged such that the second pivot axis
serves for the pivoting of the two seat sections 28 and 30
on one another and the third pivot axis serves for the
pivoting of the two seat sections 28 and 30 on one an-
other, relative to the supporting element 26.

A number of the sitting positions possible with the
chair in accordance with the invention are shown in
FIGS. 4 to 8. FIG. 4 shows a sitting position in which
the back rest 29 is virtually vertical and the front seat
section 28 tilts slightly downward. In the sitting posi-
tion according to FIG. 5, the seat as a whole has been
shifted along the frame part 28, in comparison to FIG.
4, such that the angles a and b represented in FIG. §
between the two seat sections 28 and 30 and between
the rear seat section 30 and the back rest 29 have re-
mained constant. In the sitting position in FIG. 6, the
back rest 29 assumes the same absolute angle with re-
spect to the vertical. By shifting the supporting element
26 along the frame part 25, however, the front end of
the rear seat section 30 has been slightly lifted and the
front end of the front seat section 28 has been slightly
lowered, so that, in comparison to FIG. §, the angle a
has enlarged, but angle b has diminished. The sitting
position of FIG. 6 is derived from the one mn FI1G. 5 by
holding the front seat section 28 and pivoting the back
rest 29, i.e., by reducing the angle a and increasing angle
b while keeping the front seat section 28 in the same
absolute position. Lastly, the reclining position in FIG.
8 is reached, setting out from the position in FIG. 4, for
example, by shifting both supporting elements 26 and 27
along the frame part 23.

As seen in FIGS. 4 to 8, many different sitting posi-
tions can be brought about by selectively shifting only
one of the supporting elements 26 and 27. Additional
sitting positions can be established by shifting both of
the supportmg elements 26 and 27. Between any possi-
ble mttmg pos:tmns a step-less transition is possible. All
these positions can be reached by simple body weight
displacements which control especially the profile of
the chair surface.

The profile of the chair surface is therefore deter-
mined by the user, and, in contrast to the embodiment in
FIG. 2, it is not dependent upon the absolute actual
position of the back rest 29. If the back rest 1s heid
stationary, the chair surface profile can be varied within
wide limits {cf. FIGS. § and 6, for example). The appl-
cation of the chair sections to the user’s body is per-
formed automatically and without using hand levers.
The chair in accordance with the invention therefore
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promotes dynamic sitting and satisfies the natural need
of human beings for movement.

An especially important advantage of the chair in
accordance with the invention is that, by adjusting the
angles a and b, not only the angle between the user’s
thighs and pelvis on the one hand and the horizontal on
the other, but also the thigh/pelvis and pelvis/spine
angles, which are important to the human body, are
freely adjustable, and thus also the degree of spinal
curvature. Thus, ergonomically desirable conditions
can be created in any of the desired sitting positions.

The chair in accordance with the invention will be
further explained below with the aid of an embodiment
which has been felt to be the best for practical use at this
time. It is represented in FIGS. 9 to 23.

In FIGS. 9 and 10, a vertical shaft 43 is fastened on a
frame 42 supported on casters or wheels 41, and on it is
supported a vertical pipe 44a of a rotatable and verti-
cally displaceable rack 44. On the vertical pipe #4a
there 1s fastened perpendicular thereto a cross member
44b having two preferably frame-like side parts 44c
disposed parallel to the vertical pipe axis. Parts 44, 44a,
44b and 44c form preferably a rigid assembly. The
frame parts are configured substantially as shown in
FIGS. 3 to 8 and are provided especially with arcuate
frame parts 44d.

A chair unit 45 has, as seen in FIGS. 11 and 12, a front
seat section 46, a rear seat section 47 and a back rest 48
corresponding to parts 29, 29 and 30 shown in FIGS. 4
to 8, which are made of plate-like or grille-like compo-
nents, are ergonomically curved, provided, if necessary,
with the desired surface shape by means of additionally
applied upholstery, and joined pivotingly together by
links 49 and 50 represented in broken lines, by the fact
that one part can be provided with a through-going rod
or with pins provided only on the sides, and the other
part in each case can be provided with mountings hav-
ing bores accommodating the rod ends or the pins. The
back rest 48, which can be provided with an adjustable
or fixed head rest 51, has on its sides, as seen in FIGS.
13 and 14, a pivot pin 52 which is journaled in a blind
hole in a supporting element 53. This supporting ele-
ment 53 i1s furthermore provided with a passage 54
running substantially perpendicular to the pivot pin 52
by which it is slipped onto the arcuate frame part 44d so
that it is held for longitudinal displacement thereon.
The passage 54 is defined on its side facing the front side
of the office chair by a smooth, preferably correspond-
ingly arcuate slide surface 85 (FIG. 16) but on its oppo-
site side by a rough or toothed locking surface 56 (FIG.
15). In like manner, the frame part 44d can have a slide
surface §7 cooperating with slide surface 55 and a like-
wise rough or toothed locking surface 58 cooperating
with the locking surface 56.

Lastly, the one end of a compression spring 59 thrusts
against the shide surface 87 of the frame part 44d and its
other end thrusts against the bottom of a blind hole
formed in the supporting element 53, so that, when the
back rest 48 is not loaded, the two locking surfaces 56
and 58 can be held in engagement, thus largely prevent-
ing displacements of the supporting element 53 on the
frame part 44d. If the user, however, leans against the
frame part 44d. If the user, however, leans against the
back rest 48, the slide surfaces 55 and 57 are brought
into contact against the pressure of the compression
spring 89, so that the supporting element 53 can be
shifted along the frame part 44d in accordance with the

load.
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In FIGS. 17 to 21 a hanger 73 is affixed to each side
of the front seat section 46; the hanger has a semicircu-
lar bridge 74 which is inserted into a passage 75 in a
supporting element 76. In the same passage 75, and
above the bridge 74, the frame part 44 is also inserted,
which has on its upper side the slide 57 and on its lower
side the locking surface 58 (cf. also FIGS. 13 to 16). The
bridge 74 has on its upper side a rough or toothed lock-
ing surface 77 cooperating with the locking surface 58.
Otherwise, the passage 75 is defined in its upper portion
by a smooth guiding surface 78 cooperating with the
guiding surface 57 of the frame part 444 (FIG. 19), and
at its lower portion by a likewise smooth guiding sur-
face 79, which cooperates with a smooth guiding sur-
face 80 formed on the bottom of the bridge 74. The
guiding surfaces 57, 78, on the one hand, and the guid-
ing surfaces 79, 80, on the other, are best curved accord-
ingly, for example with a radius of about 212 mm for the
guiding surfaces §7, 58, and with a radius of about 35
mm for the guiding surfaces 79, 80. Lastly, the support-
ing element 76 has a preferably excentrically arranged
blind hole against whose bottom the one end of a com-
pression spring 81 thrusts and its other end is urged
against the sliding surface 857, such that when the front
seat section 46 is in the unloaded state the two locking
surfaces 58 and 77 are pressed against one another and
thereby prevent shifting the supporting element 76
along the frame part 444 (FIG. 19).

If the front seat section 46 is loaded in a substantially
uniform manner, in that approximately equal forces F1
and F2 are exerted at both ends of the bridge 74 (FIG.
20), e.g., by means of the user’s thighs, i.e., the user
assumes the *‘correct’ sitting posture in which all parts
of the seat surface are loaded about equally, then the
locking surfaces 58 and 77 are released from one an-
other against the force of the compression spring 81
(FIG. 20). The user can then, by shifting his body
weight, move the supporting element 76 along an arrow
x and/or by rolling the surface 80 of the bridge 74 on
the surface 79 of the supporting element in the direction
of an arrow y. If after that the sitting position reached is
to be locked up again, all that is needed is a one-sided
loading, e.g., of the front edge of the front seat section
46 (F1G. 21). In FIG. 20, the resultant force runs
through the theoretical center point or rotational center
12 and perpendicular to the floor on which the chair is
standing, while in FIG. 21, the deviation therefrom is
represented diagrammatically.

In comparison with the supporting element 53, there-
fore, the supporting element 76 also has a locking fea-
ture, which is activated or deactivated by body weight
displacement, but it has no fixed pivot axis, since the
pivot mechanism formed of the supporting element 76
and the bridge 74 allows different pivot axes to a certain
extent. But as to the principle and the cinematic possi-
bilities, conditions are the same as in the application of
the arrangements shown in FIGS. 1 to 3.

When the entire office chair is in the assembled state,
the appearance diagrammatically represented in FIGS.
22 and 23 1s the result.

The locking described offers the following advan-
tages: Each sitting position can be locked up by body
weight displacement, by exerting an increased pressure
with the thighs on the front edge of the front section 46
of the seat. To release the lock it is necessary only to
reduce this pressure again. No manual manipulations
are necessary to actuate the locking. If the chair is unoc-
cupied, or if only the front part of the chair is sat upon,
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the locking is performed automatically. If the lock is
released the center of gravity of the combined user and
chair automatically comes above the axis 43, so that a
high stability is achieved in all sitting positions. More-
over, the chair automatically adjusts to the body weight
of any user, distributing the pressure equally to the
various areas of the seat surface.

Unlike the embodiment described in connection with
FI1GS. 9 to 23, 1t is possible, of course, to configure the

positive guides for the front seat part 46 and the back 10

rest 48 also by the means shown in FIGS. 1 to 3, espe-
cially with rigid links 10 and 11 (FIGS. 1 and 2), the
links 10 and 11 also being able to be parts of stable,
disk-hke elements which are suspended on the support
for rotation on the joint 12. Alternatively, it would also
be possible t0 provide the frame parts 65 and 444 in
accordance with FIGS. 3 to 23 with arcuate grooves in
which studs or the like provided on the supporting
elements can slide. Especially, any forms of construc-
tion which are described in the applicant’s earlier pro-
posals (German Patent Application P 38 00 754 and P 38
0 756 as well as U.S. patent application Ser. No.
109,544) can be used in making the positive guides.

The tripartite construction of the chair in accordance
with the invention, with two floating pivot axes, makes
possible an ergonomically beneficial configuration of
the seat and back rest. The rear section of the seat can
be constituted of a rigid bottom part joined by the joints
and a flexible upper part gripped between the front seat
section and the chair back to form the actual seating
surface, and the space between the bottom and top parts
can be filled with a foam material or the like.

To satisfy the ergonomic requirements insofar as
possible, the geometric dimensions are selected such
that, for people of average size, their lower lumbar
vertebrae will be located approximately at the pivot axis
of joints 27 (FIGS. § to 8) or 50 (FIG. 11), and the pivot
axes of the joints 32 (FIG. 4 to 8) or 49 (FIG. 11) will be
located just in front of the pelvis when they are in the
natural seated posture. These conditions will be brought
about, for example, by using the dimensions given in
FI1G. 6, which are in millimeters, and by using the radii
given above, of 212 mm for the guiding surfaces §7 and
78, and 35 mm for 79 and 80.

Furthermore, the seat and back rest is given the ap-
proximate shape seen in FIGS. 4 to 8 and 11 by means
of applied padding, by bending the foundation matenal,
or the like. This shape is characterized by a shghtly
convex curvature of the front section 28, 46, of the seat,
a concave curvature of the rear section 30, 47, of the
seat, which increases rearwardly, and a convexly
curved segment provided on the back rest 29, 48, lim-
ited to the area of the lower lumbar vertebrae, and
directly adjoining the joint 33 or 50, and forming alone,
or in cooperation with the adjacent portion of the rear
seat section 30, 47, the so-called lumbar support. Thus
the freely selected angle b (FIG. 5) largely determines
the degree of spine curvature or the angle between
pelvis and spine, or the spinal posture, while the like-
wise freely selected angle a (FIG. §) determines the
pelvis/thigh angle which is also important to the spinal
posture, since the position of the pelvis has a strong
effect on the spinal posture.

Moreover, the chair in accordance with the invention
permits an ergonomically beneficial posture when sit-
ting upright, when typing, for example, which is indi-
cated in FIG. 24. In this posture the pelvis 1s given a
gentle, positive support (a so-called “accommodation
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wedge”) by a slight lifting of the rear section 30 or 47 of
the seat, and is thereby straightened up, and on the
other hand the spinal column is brought by the virtually
vertical chair back 29 or 48 to a desirable posture,
curved rearwardly by the lumbar support. In the reclin-
ing position (FIG. 25) the pelvis, however, i1s lowered in
8 hollow formed by the rear section 30 and 47 of the
seat. At the same time the arrangement can also be
selected, in an ergonomically desirable manner, such
that, when sitting, that point 83 (FIG. 24, 25) of the
lumbar hollow which corresponds to its maximum ele-
vation will be at a comparatively shorter distance hl
from the upper edge of the back rest 29 and the radius
of curvature of the lumbar hollow will be compara-
tively greater, while on the other hand, in the reclining
position, the point 83 of maximum elevation d2 of the
lumbar holiow will be at a comparatively greater dis-
tance h2 from the upper edge of the back rest 29, 48, and
the radius of curvature of the lumbar hollow will be
comparatively smaller.

The shape that is used in any particular case for the
seat and back rest areas in the area of the joints 32, 33,
and 49, 50, can vary for the purpose of achieving opti-
mum conditions in selected chair positions. The shape
described and represented 1n the drawing, however, is
selected so that the best possible conditions will be
obtained in all chair positions.

The invention is not limited to the embodiments de-
scribed, which can be modified in many ways. This 1s
true, for example, of the support §, which could be
fastened also on a fixedly mounted frame, not one that
can be moved on casters or wheels 2, but 1t is also true
in regard to the forms described with the aid of the
drawings for the supports, frame parts, positive guides,
supporting elements, locking means and the like, which
can be especially adapted to the formal requirements of
each case. In particular it is possible to combine with
one another in many ways the individual parts and
assemblies described with the aid of the embodiments.

The seat and back rest of the chair described consist
of platelike components of rectangular or square cross
section, which are joined to one another by the joints
32, 33 and 53, 76, respectively. Alternatively, both parts
can be made in the form of tubular frames or the like,
which serve for mounting a continuous, flexible seat
and back rest unit, whose surface is shaped according to
the ergonomically desired conditions. Any padding or
the like has been omitted from the drawing for simplifi-
cation. Since the joints are free-floating, they can be
replaced alternatively by strips or the like, of a flexible
material.

The radii of the arcs along which the varicus support-
ing elements are positively guided can be of equal or
different length. In the case of the embodiments this can
be brought about, for example, by providing sides hav-
ing two frame parts joined by a step, which both run
along arcs of different radii, and serve, for example, for
guiding the supporting elements 68 and 69 in FI1G. 3. It
would furthermore be possible to make the supporting
elements for the back rest and the rear seat section of
different lengths, so that the pivot axes of the one will
be guided by design in the direct vicinity of the path of
movement established by the positive guiding means,
and the pivot axes of the other will be guided at a rela-
tively great distance away from the path established by
the positive guiding means. Similar conditions can also
be created, for example, by providing cranked or offset
pivots or the like. Lastly, embodiments in which the
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paths established by the positive guiding means for the
supporting elements are not arcuate but of a different
shape are also possible. Aside from that, it is possible to
give these paths a different length or to select different
lengths by appropriate limiting means, so that different
ranges of adjustment of the supporting elements of the
seat and/or back rest can be obtained.

The embodiments in accordance with FIGS. 9 to 23
are furthermore not limited to the locking described, by
means of the locking surfaces 56, 58 and 77. Instead,
they can also be replaced by braking surfaces with a
sufficiently high frictional resistance which are pressed
together when the springs 59, 81, are activated and then
prevent further displacement of the seat or back rest.

In the case of the embodiments in FIGS. 1and 2,1t is
not essential that the links 10 and 11 be journaled on the
same axis represented by the joint 12. It would also be
possible to mount the links 10 and 11 so as to pivot
about different axes. In like manner, the centers of the
paths of movement formed by the cams of the embodi-
ments in FIGS. 3 to 23, if they are circular paths, could
lie on the same axis or even on different axes. A close
juxtaposition or coinciding of these two axes and the
arrangement of both axes in the prolongation of axis 4
and 43, respectively, is preferred, however, because it
brings the advantage that the user’s bodily center of
gravity remains substantially invariably on the axis 4 or
43 or 1ts imaginary prolongation in all anticipated sitting
and reclining positions, thereby achieving a high stabil-
ity for the office chair represented. The same applies
during the body weight displacements necessary for
changing the sitting or reclining position. It is further-
more advantageous that the back rest is always in
contact with the user’s back, any position can be locked
up, and the center of gravity of the body can automati-
cally shift to the center column (shaft 4 and 43) of the
office chair.

It 1s especially advantageous that the chair automati-
cally adapts itself to the body weight of the user and no
forces such as spring forces or the like operating against
the body weight are present. Springs or the like would
have the undesirable consequence that the user’s body
would always have to act against a diffuse spring force,
and the spring force would have to be rendered adjust-
able at the cost of great complexity in order to be able
to adapt it to the particular user’weight.

It 1s advantageous for the use of the chair according
to the invention that the thrusting force of the back rest
is produced by the user’s body weight, since it depends
on the distribution of the user’s weight in the position
assumed in each case. For this reason, therefore, no
additional forces, especially springs or the like, are re-
quired in order to bias the back rest towards the user’s
back.

Despite the advantages listed above, the user is never-
theless held firmly and securely in any sitting or reclin-
ing position by the combination of seat and back rest,
and no forces other than the natural force of gravity are
involved. Due to the friction forces present the chair is
furthermore stabilized such that even without locking
up the seat or back rest the assumed sitting position can
be lastingly retained.

The skeleton diagrammatically indicated in FIGS. 24
and 25 is represented in the natural posture which it
assumes when no external forces are acting and the
natural course of movement can be followed. It can be
seen that the spinal column in FIG. 24 1s less curved
rearwardly than in FI1G. 25. Therefore the upper sides

10

15

23

30

35

40

45

35

65

12

of the rear seat section and/or of the back rest are to be
so shaped, and the distances between the different pivot
axes are so to be selected, that this natural posture can
be achieved or individually set with the chair that has
been described. The lumbar hollow can be produced
simply by a corresponding hollow in the lower part of
the back rest, but also by a combined effect of the rear
seat section and back rest in the area of the joint 33.
Care must also be taken to see that, in the transition
from the position in FIG. 24 to the position in FIG. 25,
no sharp or projecting edges and no undesirable corners
will be formed. The same, applies to the area of joint 32.

What is claimed is:

1. Seat unit for an office chair or the like and being
adjustable by especially body displacement, comprising:
a support; at least one first positive guiding means cou-
pled to said support and establishing a first path; at least
one second positive guiding means coupled to said sup-
port and establishing a second path; a front seat section;
at least one first supporting element for mounting said
front seat section to said first positive guiding means
such that said front seat section is displaceable along
said first path and rotatable about a first axis; a back rest,
at least one second supporting element for mounting
said back rest to said second positive guiding means
such that said back rest is displaceable along said second
path and rotatable about a second axis; a rear set section;
at least one first hinge for pivotally coupling said rear
scat section and said front seat section such that both
sections are pivotable relative to each other about a
third axis; and at least one second hinge for pivotally
coupling said rear seat section and said back rest such
that both the rear seat section and the back rest are
pivotable relative to each other around a fourth axis.

2. Seat unit according to claim 1, wherein said first
and second positive guiding means are constructed such
that said front seat section and said back rest are mov-
able along said paths such that the angles between said
front and rear seat section and between said rear seat
section and aid back rest remain constant.

3. Seat unit according to claim 1 or 2, wherein said
paths established by said first and said second positive
guiding means run along circles.

4. Seat unit according to claim 1, wherein said sup-

port has a fifth axis and wherein said first path substan-
tially lies to one side of said fifth axis whereas said sec-
ond path substantially lies to the other side of said fifth
axis.
5. Seat unit according to claim 1, wherein said first
and second positive guiding means consist of at least a
first and a second link which are pivotally mounted to
said support by at least one joint, and wherein said first
link is pivotally coupled to said front seat section,
whereas said second link is pivotally coupled to said
back rest.

6. Seat unit according to claim 1, wherein said first
and second guiding means consist of at least one first
cam and at Jeast one second cam affixed to said support,
wherein said first supporting element is positively
guided on said first cam, and wherein said second sup-
porting element is positively guided on said second cam.

7. Seat unit according to claim 6, wherein said cams
are provided by an arcuate frame part. |

8. Seat unit according to claim 6, wherein at least one
of said cams and a respective supporting element are
provided with cooperating locking surfaces for locking
in a selected seating position.
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9. Seat unit according to claim 8, wherein said at least
one cam is an arcuate frame part, wherein said support-
ing element is provided with a passage and slipped with
said passage onto said frame part for displacement
thereon, wherein said passage is defined at one side by
a first slide surface and on an opposite side by a first
locking surface, wherein said frame part has on one side
a second slide surface cooperating with said first shide
surface and on an opposite side a second locking surface
cooperating with said first locking surface, and wherein
a spring is mounted in said frame part for urging said
first locking surface against said second locking surface
when said supporting element substantially is in an un-
loaded state, and for releasing said locking surfaces
from each other when said supporting element 1s sub-
stantially in a loaded state.

10. Seat unit according to claim 8, wherein said at
least one cam is an arcuate frame pat, wherein said
supporting element is provided with a passage and
slipped with said passage onto a semicircular bridge and
on said frame part, wherein said passage is defined at
opposite sides by a first and a second slide surface re-
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spectively, said first slide surface cooperating with a
slide surface at one side of said frame part and said
second slide surface cooperating with a slide surface at
one side of said bridge, wherein said frame part and said
bridge are provided with said cooperating locking sur-
faces at opposing sides thereof, and wherein a spring is
mounted in said supporting element for releasing said
locking surfaces from each other when the bridge is
loaded in a substantially uniform manner and for urging
said locking surfaces against each other when said
bridge is substantially unloaded or non-uniformly
loaded.

11. Seat unit according to claim 1, wherein the rear
sechion of the seat is configured as a seat pan.

12. Seat unit according to claim 1, wherein said at
least one first hinge is a free floating hinge.

13. Seat unit according to claim 1 or 12, wherein said
at least one second hinge is a free floating hinge.

14. Seat according to claim 1, wherein said axes are
parallel to and spaced from each other.
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