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ABSTRACT OF THE DISCLOSURE 
The disclosure of this application relates to a torsion 

bar chair control having pivotable seat and back supports 
with the seat and back supports interconnected by a 
pivotable toggle link at the rear of the seat. The front 
end of the seat is pivotally connected to a stationary 
support body carrying the torsion bar on which the back 
Support is rotatably mounted. 

This invention relates in general to torsion bar chair 
controls of the type wherein both the seat and back tilt 
independently and more particularly to an improved 
chair control in which the back pivots about a torsion 
bar and is interconnected with an independently pivota 
ble seat to pivot the seat through a different angle. 

In a so-called executive type posture chair, both the 
seat and back tilt or pivot relative one another to provide 
greater comfort to the occupant on leaning back. A chair 
of this type utilizing a torsion bar is disclosed in U.S. 
Patent No. 3,240,528. In that patent the torsion bar was 
engaged at opposite ends by the seat and pedestal for 
relative tilting movement between the seat and pedestal. 
The back support was rotatably carried by the torsion 
bar and a cross bar located at the rear of the seat for 
tilting the seat when the occupant leaned against the 
back. This arrangement does not provide the advantages 
of a torsion bar which is twisted from a center position 
as, for example, shown in U.S. Patent No. 3,250,567, 
while considerable parts and linkages are necessary. 

It is therefore one object of the present invention to 
utilize the advantages of a torsion bar chair control with 
a simplified linkage for pivoting the back and seat rela 
tive to each other and the chair pedestal. 

It is another object of the present invention to utilize 
a center held torsion bar in which the back and seat are 
pivotable relative to each other and the chair pedestal. 

It is another object of the present invention to provide 
a torsion bar chair control utilizing separate torsion bars 
for enabling both the back and seat to pivot through 
different angles relative to the pedestal. 
Other objects of the present invention will become 

apparent on examination of the following specification 
and claims together with the drawings, wherein: 

FIG. 1 is a side elevational view of a chair incorpo 
rating the principles of the present invention; 

FIG. 2 is a perspective view partially broken of one 
chair control used on the chairshown in FIG. 1; 
FIG. 3 is a sectional view of the torsion bar lever 

assembly; 
FIG. 4 is a fragmentary sectional view illustrating the 

bearings encircling the torsion bar; 
FIG. 5 is a fragmentary sectional view of the pivot 

link to the front of the seat support; 
FIG. 6 is a sectional view of the toggle link assembly; 
FIG. 7 is a sectional view taken through the line 7-7 

in FIG. 6; 
FIG. 8 is a top elevational view of another chair con 

trol utilizing a seat torsion bar; 
FIG. 9 is a section view taken along the line 9-9 in 

FIG. 8; and 
FIG. 10 is a fragmentary sectional view taken along 

the line 10-10 in FIG. 8. 
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Referring to the drawings, a chair is indicated general 

ly in FIG. 1 by the reference character 10. The chair 10 
comprises a chair seat 12 and a chair back 14 both sup 
ported on a chair control assembly 16. The chair control 
assembly 16 in turn is supported on a chair post 18 ro 
tatably carried by a pedestal assembly 20. 
The control assembly 16, as best seen in FIG. 2, com 

prises a support body 22 defined by a pair of spaced side 
walls 24 and 26 interconnected by a bottom wall 28 and 
a front wall 29 spaced some distance behind the actual 
front end of walls 24 and 26. The bottom wall 28 has 
an aperture in which a post receiving member 30 is staked 
for receiving the post 18. The member 30 and the post 18 
are provided with complementary tapers and key and 
keyway to ensure a locking fit without the use of special 
assembly tools. This facilitates separate shipment of the 
post and support body, as explained in U.S. Patent 3,285, 
639. 
The side walls 24 and 26 each have a U-shaped support 

bracket 32 and 34 preferably integrally formed thereon 
and projecting horizontally therefrom adjacent the rear 
end of the respective side wall with a back leg 36 for 
each bracket spaced outwardly from the side walls 24 
and 26 of the support body. The back leg 36 of each 
bracket is provided with a rectangular or circular aper 
ture for nonrotatably receiving the end of a correspond 
ingly shaped torsion bar 38. 
The torsion bar 38 extends through aligned bearings 

40, which are rotatably engaged in side walls 24 and 26 
as seen in FIG. 4. The torsion bar also passes through 
bearings 42 rotatably engaged in a respective one of a 
pair of spaced hinge plates 44 located intermediate side 
walls 24 and 26. 
The hinge plates 44 form part of a back support assem 

bly 46 which is rotatably mounted by bearings 42 on the 
torsion bar 38 as, for example, explained in Patent 3,136,- 
580 granted June 9, 1964. As explained in that patent 
a torque bar 48 nonrotatably carried by the torsion bar 
38 intermediate the plates 44 is used to adjust the tension 
ing of the bar by means of a threaded member 50. 
Threaded member 50 passes through a threaded spacer 
plate 52 fixed adjacent the front end of plates 44 and 
serves to apply a torque to the bar in response to a back 
ward leaning movement by the chair occupant. 
The opposite or back end of the plates 44 carry a hinge 

assembly 54 and a toggle assembly 56. The hinge assem 
bly 54 comprises a pin 58 which extends through an 
arcuate slot 60 in each plate 44. The pin 58 also extends 
through a slot 62 in each side leg 64 of a U-shaped back 
bracket 66 with the side legs 64 in overlapping engage 
ment with plates 44. A locking lever 68 on one end of 
pin 58 enables the back bracket to be conventionally 
locked at a desired angular position with respect to plates 
44. A slot 70 in the rear leg of back bracket 66 permits 
the height of the back 14, which is carried on a bar 72 
to be adjusted as desired, and clamped to bracket 66 by 
means of a hand wheel 74. 
The hinge assembly 54 comprises a pair of spaced 

toggle elements or links 76 joined by an integrally formed 
transverse bar 78 and pivotally supported on a pin 80 at 
the lower end of the toggle elements 76. Pin 80 extends 
through plates 44 and legs 64. The bracket 66 of course 
swivels or pivots about pin 80 when the angular posi 
tion of bracket 66 is adjusted relative plates 44. A sec 
ond pin 82 is pivotally supported in the upper end of 
the toggle elements 76 and it carries a pair of L-shaped 
brackets 84 having horizontal legs to which the rear 
end of seat 12 is fixed. Pins 80 and 82 are supported in 
respective openings of the toggle by moulder nylon bush 
ings 87 to provide an exceptionally quiet sturdy pivot. 

Another pair of L-shaped brackets 88 similar to brack 
ets 84 are pivotally supported on pins 90 passing through 
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respective bushings similar to 87 adjacent the front end of 
the side walls 24 and 26 of the support body 22. The 
front end of the seat 12 is fixed to the horizontal legs of 
brackets 88. The seat 12 is therefore carried on two pairs 
of pivotable brackets 86 and 88 with brackets 88 being 
free to pivot about the axis of pins 90 and the brackets 
86 being free to pivot on toggle 76 about the axis of pin 
82 while the toggle pivots about the axis of pin 80. A 
stop 91 may be provided on the toggle to prevent exces 
sive forward pivoting thereof. The plates 44 and back in 
turn pivot about the axis of torsion bar 38. 
The distance between torsion bar 38 and pin 80 is 

somewhat less than half the distance between pin 90 and 
the connection between the seat and bracket 84. The 
maximum angle through which the hinge plates 44 pivot 
about the torsion bar axis is chosen at somewhat less 
than 18. This limit is set by a stop 92 carried by plates 
44 and a rubber bumper or cushion 94 carried by the 
support body as seen in FIG. 2. The chair occupant on 
leaning backwards causes the hinge plates 44 to pivot 
downwards or clockwise as seen in FIG. 2 of the draw 
ings, while at the same time a resisting force is applied to 
the seat 12 by the occupant's legs. Since the distance be 
tween the horizontal legs of brackets 84 and 88 is fixed 
by the seat, and since the pivot axis at pin 90 remains 
stationary, the bracket 88 and the seat pivot through a 
maximum angle dependent on the distance of pin 93 
from bracket 84 and pin 80 from bar 38. Since the re 
lationship of these distances is somewhat less than 2 to 1, 
the bracket 88 and the seat pivot through somewhat less 
than /2 the angle of the back or a maximum of less than 
9. The pressure on the occupant's legs is therefore sub 
stantially minimized to provide a more comfortable 
backward leaning position. 
The apparatus shown in FIGS. 8, 9 and 10 is basi 

cally similar to the apparatus shown in FIGS. 1-7, 
and similar parts are identified by similar reference 
characters. Thus a support body 22 carries a post sup 
port member 30 for mounting the body 22 on a post, sup 
ported by a pedestal. The end walls 36 of the support 
body are nonrotatably fixed to the ends of the torsion bar 
38 and the bar in turn rotatably carries a pair of hinge 
plates 44. A torque bar 48 is fixed to the bar 38 inter 
mediate plates 44 and a member 50 threaded through 
plate 52 serves to tension the bar 38. The end walls 36 
are provided with a depending lip 95 and a cross web 
96 as seen in FIGS. 8 and 10 between the walls of brack 
ets 32 and 34 for increased strength rigidity. 
The plates 44 carry a hinge assembly 54 and a toggle 

assembly 56 including toggle element 76, pins 80 and 
82 and brackets 84 as previously described, but of larger 
dimension and somewhat different shape than the brack 
ets seen in FIG. 2. Instead of using pivot pins 90 for 
rotatably mounting L-shaped brackets 88 at the front 
end of Support body 22, a torsion bar assembly 98 is 
employed. 
The torsion bar assembly 98 comprises a torsion bar 

100 rotatably supported in side walls 24 and 26 by means 
of bushings 102. The ends of the bar 100 are nonrotat 
ably fixed in respective L-shaped brackets 104 with the 
horizontal arms of the brackets 104 being fixed to the 
seat in a manner similar to brackets 88. Locking elements 
106 are provided on the projecting ends of torsion bar 
100. 
A torque bar 108 is nonrotatably fixed to the torsion 

bar 100 intermediate side walls 24 and 26 of support 
body 22. It will be noted that in the embodiment shown 
in FIGS. 8 and 9 that the upper portions of the side walls 
24 and 26 extend beyond the front wall 29 and that 
the front wall 29 terminates in a bottom wall 110 for the 
projecting portions of walls 24 and 26. The bottom wall 
110 curves upwardly between the projecting ends of 
walls 24 and 26 to form a second front wall 112 between 
the projecting ends of walls 24 and 26. The torque bar 
108 is actually an integrally formed wall extending be 

O 

2 5 

30 

3. 5 

40 

5 5 

60 

65 

75 

4. 
tween walls 112 and 29 and interconnected with bottom 
wall 110 to form a strong rigid support. 
As seen by the broken lines in FIG. 9, the action of 

the apparatus shown in FIGS. 8 and 9 is much the same 
as that of the apparatus shown in FIGS. 1-7, with the 
exception being the resilient action secured by torsion 
bar 100. In response to a backward leaning movement 
by the chair occupant through a maximum angle of C 
indicated between broken lines A and B, the hinge pin 80 
and plates 44 rotate clockwise as seen in FIGS. 2 and 9. 
The maximum angle is of course determined by the lo 
cations of stop 92 and bumper 94. 
The front brackets 104 rotate clockwise about the axis 

of bar 100 in response to rotation of pin 80. Since the 
distance between brackets 84 and 104 is fixed by the 
seat and the pivot axis at bar 100 is fixed, the brackets 
104 move through an angle of slightly less than /2C in 
dicated at C/2 between broken lines D and E. The tog 
gle 76 pivots about pin 80 and bracket 84 does the same 
about pin 82 under constraint of the seat to maintain 
the seat aligned as it moves from along broken line F to 
line F1 tangent to the axis of rotation of brackets 84 and 
104. The toggle pivots about axis of pin 80 to permit the 
seat movement. The seat therefore only rotates through 
an angle of slightly less than C/2 dependent of course on 
the relative distance between bar 100 and bracket 84 and 
between bar 38 and pin 80. 
The foregoing constitutes a description of an improved 

chair control whose inventive concepts are believed set 
forth in the accompanying claims. 
What is claimed is: 
1. For use in Supporting a seat on a chair having a chair 

control of the type including a support body carried on 
a pedestal with a torsion bar nonrotatably secured to said 
Support body in a plane intermediate the ends of said 
Seat for rotatably carrying a back support and intercon 
nected with said torsion bar intermediate the ends of said 
bar for twisting said torsion bar in response to a back 
ward leaning movement by the occupant of the chair seat 
to rotate Said back Support about the axis of said bar, 
the improvement comprising a toggle rotatably carried 
by Said back support for rotation about a pivot axis spaced 
a predetermined distance from said bar axis, means fixed 
to said seat at one position adjacent one end of said seat 
and rotatably carried by said toggle, other means fixed 
to Said seat at a second position adjacent the opposite 
end of said seat, and means for rotatably carrying said 
other means on said support body for rotation about an 
axis spaced from said one position by a distance in excess 
of said predetermined distance for enabling said seat to 
rotate through a smaller angle than said back support in 
response to rotation of said back support by said occu 
pant. 

2. The apparatus claimed in claim 1 in which said 
means for rotatably carrying said other means comprises 
a torsion bar whose ends are nonrotatably secured to said 
other means and which is interconnected with said sup 
port body intermediate the ends thereof. 

3. For use with a chair control of the type including 
a torsion bar interconnected with a support body and a 
back support for yieldably resisting a backward leaning 
movement against said back support by the occupant of 
a chair seat carried by said chair control, the improve 
ment comprising a toggle rotatably carried by said back 
Support at one predetermined distance from the axis of 
Said bar for solely rotational movement on said back 
Support, means fixed to said seat at one position and ro 
tatably carried by said toggle for solely rotational move 
ment on said toggle, and other means fixed to said seat 
and rotatably carried by said support body at a position 
spaced from said one position by a distance greater than 
said predetermined distance for thereby enabling said seat 
to rotate with said back support through only a prede 
termined portion of the angle through which said back 
Support is rotated by said occupant. 
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4. For use with a chair control of the type including 
a torsion bar interconnected with a support body and a 
back support for yieldably resisting a backward leaning 
movement against said back support by the occupant of 
a chair seat carried by said chair control, the improvement 
comprising a toggle rotatably carried by said black Sup 
port at one predetermined distance from the axis of said 
bar, means fixed to said seat at one position and rotatably 
carried by said toggle, other means fixed to said seat, and 
a torsion bar interconnecting said other means and said 
support body for rotatably carrying said other means on 
said support body at a position spaced from said one 
position by a distance greater than said predetermined 
distance to thereby enable said seat to rotate with said 
back support through only a predetermined portion of 
the angle through which said back support is rotated by 
said occupant. 

5. For use with a chair control of the type including 
a torsion bar interconnected with a support body and a 
back support for yieldably resisting a backward leaning 
movement against said back support by the occupant of 
a chair seat carried by said chair control, the improve 
ment comprising a toggle rotatably carried by said back 
support at one predetermined distance from the axis of 
said bar, means fixed to said seat at one position and 
rotatably carried by said toggle, other means fixed to said 
seat and rotatably carried by said support body at a posi 
tion spaced from said one position by a distance greater 
than said predetermined distance for thereby enabling said 
seat to rotate with said back support through only a pre 
determined portion of the angle through which said back 
support is rotated by said occupant, and a stop on said 
toggle for engaging said back support in order to limit 
forward pivoting of said seat relative said back support. 

6. A combination for use in a chair comprising a chair 
seat, a support body, a torsion bar nonrotatably secured 
to said support body adjacent the ends of said bar, a back 
support, means for rotatably carrying said back support 
on said bar intermediate the ends of said bar, means in 
terconnecting said back support to said bar intermediate 
the ends of said bar for twisting said torsion bar in re 
sponse to a backward leaning movement by the occupant 
of said chair to rotate said back support about the axis 
of said bar, a toggle element rotatably carried by said 
back support at a predetermined distance along a radial 
line extending in one direction from said axis, means fixed 
to said seat at one position and rotatably carried by said 
toggle element, and means fixed to said seat at a second 
position and rotatably carried by said support body for 
pivoting movement about an axis located approximately 
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6 
twice said predetermined distance from said one position 
for enabling said seat to rotate with said back support 
through an angle approximately one-half the angle 
through which said back support is rotated. 

7. A combination for use in a chair comprising a sup 
port body, a torsion bar located in a plane intermediate 
the ends of the chair seat with the ends of said bar non 
rotatably secured to said support body, means rotatably 
supporting said torsion bar on said support body inter 
mediate the ends of said torsion bar, a back support, 
means rotatably carrying said back support on said torsion 
bar, means interconnecting said torsion bar intermediate 
the ends of said bar with said back support for twisting 
said torsion bar in response to a backward leaning move 
ment by the occupant of the chair seat to rotate said back 
support about the axis of said bar, a toggle element ro 
tatably carried by said back support for rotation about 
a pivot axis spaced a predetermined distance from said 
plane, means fixed to said seat at one position adjacent 
one end of said seat and rotatably carried by said toggle 
element, and other means fixed to said seat adjacent the 
opposite end of said seat, a second torsion bar non 
rotatably secured to said other means, and means inter 
connecting said second bar with said support body for 
enabling rotation of said other means about the axis of 
said second bar and spaced from said one position by a 
distance in excess of said predetermined distance for en 
abling said seat to rotate through a smaller angle than said 
back support in response to rotation of said back support 
by said occupant. 

8. The combination claimed in claim 7 in which said 
means interconnecting said second bar with said support 
body comprises a wall integrally formed on said support 
body for nonrotatably engaging said second bar and form 
ing a strong Support therefor. 
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