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(54) Chair arrangement
(57) A chair arrangement in which the seat and back shaft (6).

of the chair are tiltable relative to one another and relative
to the base (2) of the chair, where the seat frame of the
chair consists of a forward, spring-loaded seat mounting
(3) which is sprung against a balance board (4) attached
to an upper portion (2’) of the base, the seat mounting
(3) atthe rear (3’) being tiltably connected to a connecting
piece (5) via a first tilt shaft (6), wherein the connecting
piece (5) at the rear (5°) is rigidly connected to the chair
back frame (7), and wherein the connecting piece (5) at
its forward end (5") is articulated to the forward seat
mounting (3). The chair back (7) is equipped with a
spring-loaded neck rest holder (9) which is tiltable about
a pivotjoint (10) in a neck rest mechanism (11). The neck
rest holder (9) has at least one tilt arm (14) which is piv-
otally connected to a single back rod (13), which back
rod (13) extends down along the back (7). The rod (13)
at the bottom is articulated to a rear end (16’) of a bar
(16) that extends forwards towards a rear, lower portion
(3’) of the seat mounting (3); and the bar (16): either a)
is at its forward end (16") in engagement with (17), and
at an area between the forward (16") and rear (16’) por-
tion of the bar attached to, the rear, lower portion (3’) of
the seat mounting; or b) is at its forward end (16") in
tiltable engagement with the rear, lower portion (3’) of
the mounting, and at an area (16"’) between the forward
and rear portion of the bar tiltably connected to the con-
necting piece (5) via a second tilt shaft (19) that is oper-
atively connected to the connecting piece (5) and extends
transverse to the bar; or c) is at its forward end (16") in
tiltable engagement with the rear lower portion (3’) of the
seat mounting (3), and at an area between the forward
and rear portion of the bar in abutment with the first tilt
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Description

[0001] The presentinventionrelatestoachairarrange-
ment in which the seat and back of the chair are tiltable
relative to one another and relative to the base of the
chair, where the seat frame of the chair consists of a
forward, spring-loaded seat mounting which is sprung
against a balance board attached to an upper portion of
the base, the seat mounting at the rear being tiltably con-
nected to a connecting piece via a first tilt shaft, wherein
the connecting piece at the rear is rigidly connected to
the chair back frame, and wherein the connecting piece
atits forward end is articulated to the forward seat mount-
ing close to an upper portion of the base.

[0002] Chairs are previously known where the chair
seat and back are tiltable relative to one another and
relative to the base of the chair, and where the chair back
at the top is equipped with a neck rest that the chair user
himself can tilt into a desired position

[0003] In other solutions, the angling of the chair seat
and back in relation to the base or the mutual angling of
the seat and back in relation to the base may control the
position of the neck rest through the use of two control
rods from the seat level up to the neck rest. These are
solutions which, however, require a thick chair back to
be able to provide satisfactory function.

[0004] For thin chair backs, the control of necks rests
as a function of the tilted position of the seat and back
has thus far been problematic to achieve in a technically
simple and satisfactory manner.

[0005] The object of the present invention is therefore
to remedy the problems which are especially associated
with chairs that have thin chair backs.

[0006] According to the invention, the arrangement
mentioned above is characterised in

- that the chair back is equipped with a spring-loaded
neck rest holder which is tiltable about a pivot joint
in a neck rest mechanism;

- that the neck rest holder has at least one tilt arm
which is pivotally connected to a single back rod,
which back rod extends down along the back;

- that the rod at the bottom is articulated to a rear end
of a bar that extends forwards towards a rear, lower
portion of the seat mounting; and

- that the bar:

- either a) is at its forward end in engagement with,
and at an area between the forward and rear portion
of the bar attached to, the rear, lower portion of the
seat mounting;

- orb)is atits forward end in tiltable engagement
with the rear, lower portion of the mounting, and
at an area between the forward and rear portion
of the bar tiltably connected to the connecting
piece via a second tilt shaft that is operatively
connected to the connecting piece and extends
transverse to the bar;
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- orc)isatits forward end in tiltable engagement with
the rear lower portion of the seat mounting, and at
an area between the forward and rear portion of the
bar in abutment with the first tilt shaft.

[0007] Additional embodiments of the arrangement
are set forth in attached patent claims 2-6, and in the
description below with reference to the attached draw-
ings which show exemplary embodiments that are non-
limiting for the invention.

Fig. 1 shows a vertical section, partly cut away, of
the arrangement in the starting position for a firstand
a second embodiment of the arrangement.

Fig. 2 shows a vertical section, partly cut away, of
the arrangement with maximum tilting angle for the
neck rest in connection with the first embodiment of
the arrangement.

Fig. 3 shows a vertical section, partly cut away, of
the arrangement with an alternative starting position
for the second embodiment of the arrangement.

Fig. 4 shows a vertical section, partly cut away, of
the arrangement with the chair in a tilted back posi-
tion and with a maximum tilting angle for the neck
rest in connection with a first aspect of the second
embodiment of the arrangement.

Fig. 5 shows a vertical section, partly cut away, of
the arrangement with the chair in a tilted back posi-
tion and with a maximum tilting angle for the neck
restin connection with a second aspect of the second
embodiment of the arrangement.

Fig. 6 shows a vertical section, partly cut away, of
the arrangement with the chair in a tilted back posi-
tion and with a maximum tilting angle for the neck
rest in connection with a third aspect of the second
embodiment of the arrangement.

Fig. 7 shows a vertical section, partly cut away, of
the arrangement with the chair in a tilted back posi-
tion and with a maximum tilting angle for the neck
rest in connection with a fourth aspect of the second
embodiment of the arrangement.

Fig. 8 shows a vertical section, partly cut away, of
the arrangement with the chair in a tilted back posi-
tion and with a maximum tilting angle for the neck
rest in connection with a fifth aspect of the second
embodiment of the arrangement.

Fig. 9 shows a vertical section, partly cut away, of
the arrangement in the starting position for a third
embodiment of the arrangement.
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Fig. 10 shows a vertical section, partly cut away, of
the arrangement in Fig. 9 with a maximum tilting an-
gle for the neck rest in connection with the third em-
bodiment of the arrangement.

Fig. 11 shows a simplified perspective view of a detail
of the first embodiment of the arrangement.

Figs. 12, 13 and 14 show simplified perspective
views of details of the second embodiment of the
arrangement.

Fig. 15 shows a simplified perspective view of a detail
of the third embodiment of the arrangement.

Figs. 16 and 17 show a side view, in partial section,
of the neck rest tilting mounting with the neck rest in
a maximum forward and backward position, respec-
tively.

Fig. 18 is a rear view of a vertical section of the neck
rest tilting mounting with the neck rest in a maximum
backward position.

Figs. 19 and 20 shows the neck rest mounting in
perspective view seen from in front and behind re-
spectively; and

Fig. 21 shows a perspective view of the support
mounting of the chair seat and a thin chair back with-
out any upholstery fitted and where the arrangement
according to the invention has been mounted. Fig.
1 shows a chair 1 in which the chair seat and back
are tiltable relative to one another and relative to the
chair base 2, where the seat frame of the chair con-
sists of a forward spring loaded seat mounting 3
which is sprung against a balance board 4 fastened
to an upper portion 2’ of the base 2. The spring load-
ing is provided by means of a spring 4’ which can be
tensioned by reducing the effective length of a bolt
4" with the aid of an adjusting screw 4'. The starting
position for the mounting 3 is in Fig. 1 shown to be
+4°. The seat mounting 3 at the rear is connected to
a seat connecting piece 5 via a first tilt shaft 6. The
connecting piece functions as a back attachment for
the rear part of the seat. The connecting piece 5 at
therear 5’ is rigidly connected to the chair back frame
7 or back shell. At its forward portion 5", the con-
necting piece 5 is articulated to a bracket 8 that is
tiltably connected to the forward seat mounting 3.
The bracket 8 is positioned close to the central upper
portion 2’ of the base, i.e., closer to the forward area
of the seat than the shaft 6.

[0008] As can be seen in more detail from Figs. 16 -
20, the chair back 7 is equipped at the top with a spring-
loaded neck rest holder which has supporting uprights
9, and where the neck rest uprights 9 are tiltable about
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a pivot joint 10 in a neck rest mechanism 11 which pref-
erably has frictional properties. The spring loading is pro-
vided by means of a spring 12 which tightens partly
against a cross member 9’ associated with the uprights
9 and partly against a second cross member 13’ asso-
ciated with one single back rod 13. The reference numer-
al 11’ indicates fastening nuts on the mechanism for se-
curing to the chair back 7 with the aid of bolts (not shown).
[0009] The neck rest uprights 9 have at least one tilt
arm 14 that is pivotally connected to the back rod 13 via
the cross member 13’. Arranged to the cross member of
the tilt arms is a lug 14’ which is equipped with a pin 14"
thatis movable in agroove 15in the neck rest mechanism
11 to limit the angle of motion of the neck rest forwards
and backwards in relation to the chair back 7.

[0010] AsshowninFig. 16, the back 7 may in a starting
position have a backward inclination of an angle o, for
example, 5°. In the maximum tilting position of the neck
rest uprights 9 as shown in Fig. 17, their maximum tilting
angle B in relation to the chair back is 34.9°, such that
the angle of the neck rest uprights in relation to the vertical
will be B - o0 =29.3°.

[0011] The back rod 13 extends down along the rear
of the back 7 in arecess 7’ therein and at the bottom 13"
is articulated 21 to arear end 16’ of a bar 16 that extends
forwards towards a rear, lower portion 3’ of the seat
mounting 3, where it is in engagement with a bracket 17
thatis fastened to said portion 3’. The bar 16 is preferably
solid with a square or rectangular cross-section, but may
optionally be configured as a tube having such a cross-
section.

[0012] As mentioned above in connection with the gen-
eral description of the figures there are basically three
embodiments.

[0013] In the first embodiment, as shown in Figs. 1, 2
and 11, and for clarification also Fig. 15, the bar 16 at its
forward portion 16" is connected to the bracket 17 and
at an area between the forward 16" and rear 16’ portion
of the bar is fastened to the rear, lower portion 3’ of the
mounting by means of a bolt 18, as shown in Figs. 1, 2
and 11. As indicated in Fig. 2, this solution permits a
maximum tilt of the neck rest uprights 9 at an angle B,
which in this case is the chosen example of 34.9°. This
maximum deflection is not adjustable, unlike the possi-
bilities provided in a second embodiment of the arrange-
ment.

[0014] According to the second embodiment, the bar
16 at its forward end is in tiltable engagement with the
rear lower portion 3’ of the seat mounting via said bracket
17 and at an area 16" between the forward 16" and rear
16’ portion of the bar 16 is tiltably connected to the con-
necting piece 5 via a second tilt shaft 19 that is fastened
to the connecting piece 5 and which extends through a
selected hole 16"" transverse to the bar. Here, it will be
understood that the bolt 18 as shown in Fig. 1 has not
been mounted in this embodiment, such that the bar 16
thus - in this second embodiment - is tiltable in relation
to the seat mounting 3. According to the embodiment
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shown in Fig. 12, the tilt shaft 19 can be secured at the
end thereof in suitable holes 5™ in the side members 5"
of the connecting piece 5. An alternative to the embodi-
ment in Fig. 12 is that instead of the fixing holes 5", a
separate fixing mounting 20 is used which has side mem-
bers 20’ and fixing holes 20". This means that the shaft
19 ends are thus delimited by the side members 5""
which lie external to the side members 20’. This mounting
20 has fastening nuts 20" so as to be attachable with
the aid of screws (not shown) to the connecting piece 5.
In Fig. 14, for the sake of clarity, the connecting piece 5
is not shown mounted.

[0015] As will be seen, five holes 16™" are proposed
in the selected second embodiment, although the
number could have been smaller or slightly larger. As will
be illustrated by means of Figs. 3 - 8, the point where the
second tilt shaft 19 cooperates with the bar 16, i.e., be-
tween the forward 16" and rear 16’ portion of the bar 16,
will be determining for the maximum tilting angle of the
neck rest relative to the chair back. As can be seen from
Figs. 4 - 8, the tilting angle of the neck rest uprights 9
relative to the chair back is made to be increasing with
increasing distance from said point 16"" to the articula-
tion 21 between said rod 13 and bar 16.

[0016] Fig. 3 shows that the seat mounting 3 is tilted
forwards from +4° to -3°, i.e., 7° forwards in relation to
that shown in Fig. 1. Here, the rear point 16" is used for
the hole 16™" and the neck rest uprights 9 stand at 7.5°,
tilted backwards relative to the back.

[0017] Whenthe seatandthe back are thentilted back-
wards to the maximum, as shown in Fig. 4, B will be 14.7°,
i.e., the neck rest uprights are tilted forwards 14.7° in
relation to the back 7.

[0018] When the location of the tilt shaft is moved to
the second hole 16°" from the articulation 21 and the seat
and the back are tilted backwards to the maximum, as
shown in Fig. 5, B is 18.5°, i.e., the neck rest uprights are
tilted forwards 18.5° relative to the back 7.

[0019] When the location of the tilt shaft is moved to
the third hole 16’" from the articulation 21 and the seat
and the back are tilted backwards to the maximum, as
shown in Fig. 6, B is 23.6°, i.e., the neck rest uprights are
tilted forwards 23.6° relative to the back 7.

[0020] When the location of the tilt shaft is moved to
the fourth hole 16’" from the articulation 21 and the seat
and the back are tilted backwards to the maximum, as
shown in Fig. 7, B is 28.2°, i.e., the neck rest uprights are
tilted forwards 28.2° relative to the back 7.

[0021] When the location of the tilt shaft is moved to
the fifth and last hole 16’" from the articulation 21 and
the seat and the back are tilted backwards to the maxi-
mum, as shown in Fig. 8, B is 34.3°, i.e., the neck rest
uprights are tilted forwards 34.3° relative to the back 7.
[0022] The second embodiment of the arrangement
thus permits variation of the maximum angular position
of the neck rest relative to the back adapted to the needs
of the chair user.

[0023] The third embodiment of the arrangement is
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shown in Figs. 9 and 10. Here, the starting position, as
shown in Fig. 9, is with the seat mounting tilting back-
wards +4°, and the neck rest uprights 9 form 0° with the
back 7. This embodiment corresponds to that shown in
Figs. 1 and 2, apart from the fastening bolt 18 not being
present. The bar 16 at its forward end 16" is in tiltable
engagement with a bracket 17 on the rear, lower portion
3’ of the seat mounting 3, and at an area 16" between
the forward 16™ and rear 16’ portion of the bar in abutment
with the first tilt shaft 6. In this case, there is thus no
possibility of adjusting the maximum angle of the neck
rest uprights 9 relative to the back 7, as in said second
embodiment. When the seat and back are tilted back-
wards from the position shown in Fig. 9 to the position
shown in Fig. 10, the angle of the neck rest uprights 9
relative to the back 7 will be altered from 0° to 34.3°, i.e.,
B =34.3°.

[0024] The different modes of operation are obtained
as a result of the reciprocal motion of the seat mounting
3 in relation to the common movement of the connecting
piece 5 and the back 7, and of the mounting of the bar
16 in the three embodiments.

[0025] The mode of operation in the first and the third
embodiment is largely controlled by the possibility of re-
ciprocal motion between the seat mounting 3 and the
connecting piece 5, where the bar 16 in the first embod-
iment is secured to the seat mounting 3 and thus follows
the motions thereof. The simultaneous tilting of the con-
necting piece 5 and the back 7 relative to the seat mount-
ing 3 causes the rod 13 to be pushed slightly upwards
along the back so as to actuate the neck rest mechanism
1.

[0026] In the third embodiment, the bar 16 is fixed in
relation to the seat mounting 3 in that it lies at all times
against the shaft 6 which is fastened to the seat mounting
3. Actuation of the neck rest mechanism 11 in this case
is like that in the first embodiment and with almost as
great an angle of deflection for the neck rest holder 9.
[0027] The second embodiment, as will be under-
stood, is related to reciprocal motion between the seat
mounting 3 and the connecting piece 5/back 7, and in
that the bar 16 is in tiltable engagement both with the
seat mounting 3 and with the connecting piece 5. The
adjustable distance between the shaft 6 and the shaft 19
will be determining for the size of the lever arm which
acts on the bar 16 when the connecting piece 5 tilts about
the shaft 6, limited by the engagement between the
bracket 8 and the forward end 5" of the connecting piece
5. Thus, this embodiment will be related to maximum
tilting angles for the neck rest relative to the chair back
as a function of the distance of the tilt shaft 19 from the
articulation 21, with increasing maximum tilting angle with
increasing distance of the tilt shaft 19 from the articulation
21. Atthe angular deflection of 34.3°, the neck rest holder
9 will pivot approximately as much as in the first embod-
iment, but in another way.

[0028] In the illustrated embodiments, the starting po-
sition for the neck rest holder 9 is normally 0° in relation
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to the back, even though a deviation is shown in Fig. 3.
[0029] Normally, the starting position of the seat
mounting 3 will be +4° (tilted backwards in relation to the
horizontal). When a person sits on the chair, the seat
mounting 3 will, for example, tilt 15° backwards. The con-
necting piece 5 with the back 7 fastened thereto will thus
tilt 15° + 5.6° extra. These 5.6° extra thus give an appli-
cation of force to the bar 16, and thence via the back rod
13 to the neck rest mechanism 11. Thus, the neck rest
holder 9 is pivoted forward to a desired angle in relation
to the back. A neck rest (not shown) mounted on the neck
rest holder 9 will of course be adjustable in the vertical
direction in a known way per se. A friction mechanism
that is included in the neck rest mechanism 11 will be
capable of being overridden by the chair user independ-
ent of the other parts of the arrangement. An angle of
35° has been chosen as maximum angular deflection for
the neck rest holder 9 when sitting leaning back in the
chair, whilst 8° has been chosen for the forward direction
from the starting position.

[0030] The said angle values given above are merely
non-limiting examples, as reciprocal size of functional
parts and support points will change the angle values.

Claims

1. A chair arrangement in which the seat and back of
the chair are tiltable relative to one another and rel-
ative to the base (2) of the chair, where the seat
frame of the chair consists of a forward, spring-load-
ed seat mounting (3) which is sprung against a bal-
ance board (4) attached to an upper portion (2’) of
the base, the seat mounting (3) at the rear (3’) being
tiltably connected to a connecting piece (5) via a first
tilt shaft (6), wherein the connecting piece (5) at the
rear (5%) is rigidly connected to the chair back frame
(7), and wherein the connecting piece (5) at its for-
ward end (5") is articulated to a bracket (8) which is
tiltably connected to the forward seat mounting (3),
wherein

- the chair back (7) is equipped at the top with
a neck rest holder (9) which is pivotally connect-
ed to a single back rod (13), which back rod (13)
extends down along the back (7);
characterised in

- that the rod (13) at the bottom is articulated to
a rear end (16’) of a bar (16) that extends for-
wards towards a rear, lower portion (3’) of the
seat mounting (3); and

- that the bar (16):

- either a) is at its forward end (16") in engage-
ment with a bracket (17), and at an area
between the forward (16") and rear (16’) portion
of the bar attached to, the rear, lower portion (3’)
of the seat mounting;

- or b) is at its forward end (16") in tiltable en-
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gagement with the rear, lower portion (3’) of the
mounting, and atan area (16"’) between the for-
ward and rear portion of the bar tiltably connect-
ed to the connecting piece (5) via a second tilt
shaft (19) that is operatively connected to the
connecting piece (5) and extends transverse to
the bar;

- or c) is at its forward end (16") in tiltable en-
gagement with the rear lower portion (3’) of the
seat mounting (3), and at an area between the
forward and rear portion of the bar in abutment
with the first tilt shaft (6).

An arrangement as stated in claim 1, characterised
in that the neck rest holder (9) is spring loaded and
tiltable about a pivotal joint (10) in a neck rest mech-
anism (11), and that the neck rest holder (9) has at
least one tilt arm (14) which is pivotally connected
to the single back rod (13).

An arrangement as stated in claim 1 or 2, charac-
terised in that alternatives a) and c) are related to
fixed, maximum tilting angles for the neck rest holder
(9) in relation to the chair back (7).

An arrangement as stated in claim 1 or 2, charac-
terised inthatin alternative b) the point (16"’) where
the second tilt shaft (19) cooperates with the bar (16)
between its forward (16™) and rear (16’) portion is
determining for the tilting angle of the neck rest hold-
er (9) in relation to the chair back (7).

An arrangement as stated in claim 4, characterised
in that the tilting angle of the neck rest holder (9) in
relation to the chair back (7) is made to be increasing
with increasing distance from said point (16"’) to an
articulation (21) between the said rod (13) and bar
(16).

An arrangement as stated in claim 1, 2, 3 ,4, or 5,
characterised in that the rod (13) extends from the
neck rest mechanism (11) and down to said bar (16)
in a guide (7’) in the rear of the back.

An arrangement as stated inclaim 1, 2, 3, 4, 5, or 6,
characterised inthat the neck rest mechanism (11)
has at least one lug (14’) assigned to the motion of
the tilt arm (14), where the lug (14’) is equipped with
a pin (14") which is movable in a groove (15) in the
neck rest mechanism (11) to limit the angle of motion
of the neck rest holder (9) forwards and backwards
in relation to the chair back.
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