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[5 7 ] ABSTRACT 

A tiltable swivel chair in which a seat is mounted on a 
pivot head for tiltable movement about a tilt axis 
which is normal to a vertical swivel axis. A housing 
which carries the pivot head also carries a series of 
compression washers engaging pins projecting from 
the pivot head to swing the latter forwardly around the 
tilting axis to a predetermined forward end position. 
The compression washers are distributed along a hori 
zontal spring axis and the pins projecting from the 
pivot head compress the washers when the pivot head 
is swung rearwardly when the seat of the chair is tilted 
back. The tiltable swivel chair may also include com 
pression washers distributed along a vertical spring 
axis and engaging stationary pins which project from 
the housing. 

11 Claims, 7 Drawing Figures 
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TILTABLE SWIVEL CHAIR 

BACKGROUND OF THE INVENTION 

The present invention relates to tiltable swivel chairs. 

In particular, the present invention relates to a tilting 
mechanism to be used in such chairs. 
As is well known tiltable swivel chairs have a mecha 

nism enabling the seats of the chairs to be swivelled 
about a vertical axis while at the same time enabling the 
seat to be tilted rearwardly and forwardly. Generally 
such mechanisms will include spring structures for tilt 
ing the seat forwardly to a predetermined forward end 
position. When the seat is tilted rearwardly from the 
forward end position the spring opposes this rearward 
tilting movement so that the seat will always be urged 
to tilt forwardly to its forward end position. 
One of the drawbacks encountered with conven 

tional mechanisms of this type is that they include rela 
tively heavy coil springs which are exposed and which 
are dif?cult to assemble with the remainder of the 
mechanism which is relatively complex. Adjustment of 
the spring force is dif?cult to carry out and the trans 
mission between the spring and the chair seat is com 
posed of a number of elements rendering the structure 
expensive to manufacture and assemble. 

SUMMARY OF THE INVENTION 

It is accordingly a primary object of the present in 
vention to provide for a tiltable swivel chair a tilt mech 
anism which will avoid the above drawbacks. 

In particular, it is an object of the invention to pro 
vide a tilt mechanism of this type which is exceedingly 
simple and inexpensive. ' 
Also it is an object of the present invention to provide 

a tilt mechanism which can have the spring force 
thereof easily adjusted in a highly precise manner. 
Furthermore it is an object of the invention to pro 

vide a tilt mechanism of the above type which is pro 
tected in a housing. 
Furthermore it is an object of the present invention 

to provide a tilt mechanism which has a wide range of 
adjustment while at the same time being exceedingly 
compact so that only a relatively small space beneath 
the seat is required for the mechanism of the invention. 

According to the invention a pivot means is adapted 
to be fastened to the underside of a seat. A housing 
means supports the pivot means for tilting movement 
about a predetermined tilt axis fowardly toward and 
rearwardly away from a predetermined forward end 
position. A support means supports the housing means 
for rotary movement about a swivel axis which is nor 
mal to the tilt axis. A springy compression washer 
means is situated within the housing means, and a 
mounting means is carried by the housing means for 
mounting the compression washer means for compres 
sion and expansion along a spring axis which is perpen 
dicular to the tilt axis. A transmission means which is 
carried by the pivot means engages the compression 
washer means for compressing the latter to an increas 
ing extent ‘as the pivot means is tilted rearwardly away 
from the forward end position with the compression 
washer means acting through the transmission means 
and the pivot means’ to urge the latter forwardly about 
the tilt axis toward the forward end position. 
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BRIEF DESCRIPTION OF DRAWINGS 
The invention is illustrated by way of example in the 

accompanying drawings which form part of this appli 
cation and in which: 

FIG. 1 is a perspective illustration of a tiltable swivel 
chair provided with the structure of the invention; 

FIG. 2 is a fragmentary sectional elevation taken 
along line 2-2 of FIG. 1 in the direction of the arrows 
and showing at an enlarged scale, as compared to FIG. 
1, the mechanism of the present invention; ' 
FIG. 3 shows the structure of FIG. 2 when it is tilted 

rearwardly from the forward end position; 
FIG. 4 is a fragmentary sectional plan view taken 

along line 4-4 of FIG. 2 in the direction of the arrows 
and showing details of the structure; 
FIG. 5 is a sectional elevation of another embodi 

ment of the invention; 
FIG. 6 is a sectional plan view taken along line 6—6 

of FIG. 5 in the direction of the arrows; and 
FIG. 7 shows the structure of FIG. 5 as seen from the 

right of FIG. 5. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

Referring now to the drawings, there is illustrated in 
FIG. 1 a tiltable swivel chair 10 having a seat 12 to the 
underside of which is ?xed the mechanism 14 of the in 
vention. This mechanism 14 is carried by a sleeve 16 
which in turn is carried by the feet 18 ?xed to and radi~ 
ating from the lower end region of the vertical sleeve 
16. 
Referring to FIG. 2, the mechanism 14 includes a 

pivot means 20 in the form of a block 22 which forms 
a pivot head. This pivot head 22 of the pivot means 20 
?xedly carries a mounting plate 24 which is adapted to 
be fastened in a known way to the underside of the seat 
12 so that the latter is compelled to tilt with the pivot 
head 22. ~ 

A housing means 26 of the mechanism 14 supports 
the pivot means 20 for tilting movement forwardly 
toward and rearwardly away from the forward end po 
sition shown in FIG. 2 about a horizontal tilt axis which 
is normal to the plane of FIG. 2. This tilt axis coincides 
with the axis of an elongated pivot pin 28 which ex 
tends between and is carried by a pair of upstanding op 
posed wall portions 30 of the housing means 26. This 
housing means 26 includes a lower block 32 ?xed to 
the interior of the tubular outer wall of the housing 
means 26. The block 32 is ?xed to the top end of a ver 
tical shaft 34 which is supported for rotary movement 
about its axis in the sleeve 16. This axis of the shaft 34 
forms a swivel axis coaxially surrounded by the tubular 
housing 26 and around which the entire housing 26 can 
swivel. The swivel axis of the shaft 34 thus coincides 
with the central axis of the housing 26 and is normal to 
the tilt axis which coincides with the axis of the pivot 
rod 28. This latter rod extends through a suitable bore 
extending transversely through the block which forms 
the pivot head 22. 
Forwardly of the upstanding wall portions 30 of the 

upper region of the housing 26, this housing has an up 
wardly directed limiting surface 36 directed toward the 
downwardly directed bottom surface 38 of the pivot 
head 22. Thus, when the surface 38 engages the surface 
36 the pivot head 22 cannot tilt further in a foward di 
rection so that in this way the forward end position of 
the pivot means 20 is determined. Thus the pivot means 
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20 can tilt about the rod 28 rearwardly from and for 
wardly toward the forward end position shown in FIG. 
2. The pivot head 22 is shown tilted rearwardly from its 
forward end position in FIG. 3. 
The springy compression washer means 40 is situated 

in the interior of the housing means 26. This housing 
means 26 has not only the tubular con?guration sur 

. rounding the swivel axis but also a tubular extension 42 
?xed to the main tubular portion of the housing 26 and 
extending horizontally therefrom. The wall of the hous 
ing 26 is formed with an opening registering with the 
left open end of the tubular housing extension 42, as 
viewed in FIG. 2. The compression washer means 40 is 
accommodated not only in the interior of the vertically 
extending tubular part of the housing 26 but also in the 
interior of the horizontally extending tubular extension 
42 thereof. 
A mounting means 44 is carried by the housing 

means 26 for mounting the compression washer means 
40 for compression and expansion along a horizontal 
spring axis which is normal to the vertical swivel axis 
while at the same time being perpendicular to and situ 
ated beneath the horizontal tilt axis. This mounting 
means 44 includes an elongated rod 46 extending 
through the series of compression washers 48 which 
form the compression washer means 40. These washers 
48 are slightly dished springy washers known as Bell— 
velle springs. The compression washers 48 are arranged 
back-to-back in groups of two, as is apparent from 
FIGS. 24. Thus, the rod 46 of the mounting means 44 
extends through the series of compression washers 48 
to support the latter for compression and expansion 
along the horizontal axis of the rod 46 which forms the 
horizontal'spring axis. - _ t 

A nut 50 is ?xed to the outer end of the tubular ex 
tension 42 in the interior thereof. The internal threads 
of the nut 50 are in threaded engagement with the ex 
ternal threads on an enlarged right end portion 52 of 
the rod '46, this'enlarged end portion engaging the right 
end washer of the series shown in FIG. 2. The right end 
face of the enlarged end 52 of the rod 46 is accessible 
at the front of the chair, as is apparent from FIG. I. 
This right end face is formed with a transverse diame 
tral groove for receiving the tip of the screw driver so 
that the rod 46 can be longitudinally adjusted for ad 
justing the spring force. 
A transmission means 54 is provided for transmitting 

force of the compression washer means 40 to the pivot 
head 22. This transmission means is carried by the 
pivot head 22 and engages the left end compression 
washer of the series shown in FIG. 2. The transmission 
means 52 includes a pair of vertically extending pins 56 
fixed to and extending downwardly from the pivot head 
22. These pins 56 are situated in the interior of the 
housing 26 and extend to opposite sides of the rod 46. 
Thus the rod 46 is received between the pins 56 while 
the latter engage the left end compression washer 48, 
as viewed in FIGS. 2-4. 
Thus, with this construction when the seat 12 is tilted 

rearwardly away from its forward end position the pivot 
head 22 will tilt in a counterclockwise direction away 
from the position of FIG. 2, and as the extent of'rear 
‘ward tilting increases the compression of the compres 
sion washer means 40 increases as a result of the en 
gagement of the compression washer means 40 by the 
transmission means 54 extending from the pivot means 
20. The compressed condition of the compression 
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4 
washer means 40 is particularly apparent from FIG. 3. 
It will be noted that during compression the series of 
washers 48 assume a substantially ?at condition pro 
gressing from the right toward the left, as viewed in 
FIG. 3, as the extent of compression increases. Thus, 
the compression washer means 40 continuously acts 
through the transmission means 54 to urge the pivot 
means 20 back toward its forward end position shown 
in FIG. 2. 
At the left endthe rod 46 is shown in the drawings 

engaging an inner surface of the housing 26, so that the 
parts are shown in the condition where the compres 
sion washer means 40 provides its maximum spring 
force. In order to reduce the spring force the adjusting 
means formed by the nut 50 and the threaded enlarged 
portion 52 of rod 46 can be- manipulated ‘so as to ad 
vance the rod 46 toward the right, as viewed in FIG. 2, 
and in this way the spring force may be reduced. It is 
thus apparent that with the structure of the invention 
an exceedingly simple and compact mechanism 14 is 
provided. The compression washer means 40 is pro 
tected in the interior of the housing means 26. It is an 
exceedingly simple matter to adjust the force of the 
spring since the outer end surface of the enlarged part 
52 of rod 46 is freely accessible at the front of the chair 
just beneath the seat 12 thereof. By using the series of 
compression washers 48 all of the problems involved in 
the use of heavy coil springs are eliminated. Before the 
pivot head 22 is assembled with the housing 26 bythe 
rod 28 it is a simple. matter to quickly mount the series 
of compression washers 48 on the rod 46 while the left 
end thereof, as viewed in FIG. 2, is spaced to the right 
of the left wall portion of the housing 26, as viewed in 
FIG. 2. Then‘ the pivot head 22 can be assembled with 
the housing 26 and the transmission pins 56 can be situ 
ated to the left of the series of compression washers 48. 
Thus an exceedingly simple and effective assembly can 
be carried out with this construction. Moreover, it is 
also a simple matter, upon removal of the pivot head 
22, to add compression washers to the series or to re 
move compression washers therefrom in order to 
achieve an exceedingly satisfactory adjustment of the 
spring force. Through the addition or removal of the 
spring washers a relatively coarse adjustment in the 
spring force can be achieved while the turning of the 
rod 46 with respect to the nut 50 will achieve a ?ne ad 
justment. It is furthermore to be noted that the com 
pression of the spring washers 48 between the transmis 
sion pins 56 and the enlarged threaded portion 52 of 
the rod 46 enables these spring washers to function so 
as to maintain the rod 46 in its adjusted position with 
respect to the nut 50. _ 

It is furthermore to be noted that in the fully ex 
panded position of the compression washer means 40 
the transmission pins 56 directly engage the inner sur 
face of the housing 26 at a region thereof distant from 
the enlarged end portion 52 of the rod 46. Thus, by dis 
placing the rod 46 to the right, as viewed in FIG. 2, the 
shoulder formed at the left end of the enlarged portion 
52 of the rod 46 will be displaced to the right, thus in 
creasing the distance between the transmission pins 56 
and this shoulder so as to increase the longitudinal 
space in which the spring washers 48 are accommo 
dated-and thus reduce the spring force. 

Referring now to FIGS. 5-7, the embodiment of the 
invention which is illustrated therein includes a housing 
means 126 which corresponds to the housing means 26 
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and is supported in precisely the same way on the base 
unit l6, 18. This housing means 126 carries at its upper 
end a pivot means 120 for the seat 124. The pivot 
means 120 of this embodiment includes an elongated 
pivot pin 128 fixed at its opposed ends to the upstand 
ing ears 130 of the housing means 126. The pivot 128 
extends across the space between the upstanding ears 
and through a bore which is formed in a block 122 of 
the pivot means 120, this block being ?xed to and ex 
tending downwardly from the seat 124 and being re 
ceived in the upper hollow portion of the housing 
means 126. 
At its forward end region the block 122 is formed 

with an elongated notch 90 which communicates with 
the bottom end of the block 122 and thus with the hol~ 
low interior of the housing means 126. This notch 
serves to receive the eye end of an elongated rod 146. 
The block 122 carries a pin 92 which extends across 
the notch 90 through the eye of the rod 146. At its bot 
tom end the rod 146 is threaded and carries a nut 152. 

At its upper end region, just beneath the block 122 
the rod 146 passes freely between a pair of horizontally 
extending pins 156 which are ?xed to the housing 
means 126‘ and extend horizontally therefrom to the 
left, as viewed in FIG. 5, de?ning between themselves 
a space through which the rod 146 freely extends, as is 
clearly apparent from FIG. 7. The manner in which the 
rod 146 extends between the pins 156 is also clearly ap 
parent from 6. 
Between the nut 152 and the pins 156 the rod 146 

passes through a‘springy compression washer means 
140 formed in this embodiment also by a series of com 
pression washers 148 known as Bellvelle springs. These 
washers 148 are also arranged back-to-back in groups 
of two. 

It is thus possible to achieve with this embodiment 
also the advantages which are achieved with the em 
bodiment described above and shown in detail in FIGS. 
2-4. The seat 124 can be tilted about the tilt axis de 
fined by the axis of the pivot pin 128 for example be 
tween the solid and dotted line positions indicated in 
FIG. 5. When the seat is tilted the rod 146 is pulled up 
wardly, compressing the compression washer means 
140 between‘the nut 152 and the pins 156 to an in 
creasing extent as the seat is tilted further in a counter 
clockwise direction about the pin 128, as viewed in 
FIG. 5. Of course the springs 148 will always seek to re 
turn the seat 124 to the solid line position where it is 
horizontal and where its front edge rests on and en 
gages the top edge of the housing means 126 so that in 
this way these‘ edges form a limiting means for limiting 
the swinging of the seat 124 back to its normal position. 

, It will be noted that with this embodiment also the com 
pression washer means 140. is completely housed and 
protected from the outside. Furthermore it is a simple 
matter to adjust the compression by turning the nut 
152. For this purpose the housing 126 may be formed 
with an opening 127 through which access may be had 
directly to the nut 152 or the pin 128 can be removed 
and the entire seat with the structure carried thereby 
can be displaced readily out of the housing 126 so that 
the operator can then turn the nut 152 and replace the 
components in a rapid convenient manner. 
We claim: 
1. In a tiltable swivel chair, pivot means adapted to 

be fixed to a seat of the chair at the underside of said 
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6 
seat, housing means supporting said pivot means for 
tilting movement about a predetermined horizontal tilt 
axis rearwardly from and forwardly toward a given for 
ward end position, support means supporting said hous 
ing means for rotary movement about a vertical swivel 
axis perpendicular to said tilt axis, springy compression 
washer means situated in said housing means, mounting 
means for mounting said compression washer means 
for compression and expansion along a horizontal 
spring axis perpendicular to said tilt axis, and transmis 
sion means engaging said compression washer means 
for transmitting tilting of said pivot means about said 
tilt axis to said compression washer means for com 
pressing the latter horizontally to an increasing extent 
as said pivot means is tilted rearwardly away from said 
forward end position, said compression washer means 
acting through said transmission means on said pivot 
means for urging the latter forwardly toward said for 
ward end position, said compression washer means in 
cluding a series of compression washers arranged back 
to-back in groups of two, said mounting means includ 
ing an elongated rod extending through the series of 
compression washers, and adjusting means coacting 
with said rod for vadjusting the longitudinal position 
thereof in said housing means to adjust said compres 
sion washer means, said adjusting means including an 
end portion of said rod which is of a diameter larger 
than the remainder of the rod and has an inner end sur 
face engaging an end washer, said end portion being ex 
ternally threaded and having an outer end surface ac 
cessible at the exterior of said housing means and a nut 
carried by said housing and surrounding and engaging 
the threads of said end portion of said rod so that turn~ 
ing of the latter with respect to said nut will adjust the 
longitudinal position of said rod. ' 

2. The combination of claim 1 and wherein said 
transmission means includes a pair of pins carried by 
said pivot means for swinging movement therewith 
about said tilt axis and extending to opposite sides of 
said rod. respectively, the latter extending between said 
pins and said pins engaging an end washer of the series 
of compression washers distant from said nut, said 
housing having a stationary surface engaging said pivot 
means to determine an end position of the seat. 

3. The combination of claim 2 and wherein said tilt 
axis is situated above said spring axis; 

4. In a tiltable swivel chair, pivot means adapted to 
be ?xed to a seat of the chair at the underside of said 
seat, housing means supporting said pivot means for 
tilting movement about a predetermined horizontal tilt 
axis rearwardly from and forwardly toward a given for 
ward end position, support means supporting said hous 
ing means for rotary movement about a vertical swivel 
axis perpendicular to said tilt axis, springy compression 
washer means situated in said housing means, mounting 
means for mounting said compression washer means 
for compression and expansion along a horizontal 
spring axis perpendicular to said tilt axis, and transmis 
sion means engaging said compression washer means 
for transmitting tilting of said pivot means about said 
tilt axis to said compression washer means for com 
pressing the latter horizontally to an increasing extent 
as said pivot means is tilted rearwardly away from said 
forward end position, said compression washer means 
acting through said transmission means on said pivot 
means for urging the latter forwardly toward said for 
ward end position, said compression washer means in 
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eluding a series of compression washers arranged back 
to-back in groups of two, said mounting means includ 
ing'an velongated rod ‘extending through the series of 
compression washers, and adjusting means coacting 
with said rod for adjusting the longitudinal position 
thereof in said housing means to adjust said compres 
sion washer means, said adjusting means including an 
end portion of said rod which is externally threaded 
and which has end face accessible at the exterior of said 
housing means and a nut carried by said housing and 
surrounding and engaging the threads of said end por 
tion of said rod so that turning of the latter with respect 
to said nut will adjust the longitudinal position of said 
rod, said transmission means including a pair of pins 
carried by said pivot means for swinging movement 
therewith about said tilt axis and extending to opposite 
sides of said rodfrespectively, the latter extending be 
tween said pins and said pins engaging an end washer 
of the series of compression washers, said housing hav 
ing a stationary surface engaging said pivot means to 
determine an end position of the seat, said housing 
means being of a tubular con?guration coaxially sur 
rounding said swivel axis and including a tubular exten 
sion surrounding said spring axis and accommodating 
at least some of the compression washers in its interior. 

5. The combination of claim 4 and wherein said tubu 
lar extension ?xedly carries said nut at the region of a 
free end of said tubular extension. 

' 6. In a tiltable swivel chair, pivot means adapted to 
be fixed to a seat of the chair at the underside of said 
seat, housing means supporting said pivot means for 
tilting movement about a predetermined tilt axis rear 
wardly from and forwardly toward a given forward end 
position, support means supporting said housing means 
forrotary movement about a swivel axis perpendicular 
to said tilt axis, springy-compression washer means situ 
ated in said housing means, mounting means ‘for 
mounting said compression washer means for compres 
sion and expansion along a spring axis perpendicular to 
said tilt axis, and transmission means engaging said 
compression washer means for transmitting tilting of 
said pivot means-about said tilt axis to said compression 
washer means for compressing the latter to an increas 
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ing extent as said pivot means is tilted rearwardly away 
from said forward end position, said compression 
washer means acting through said transmission means 
on said pivot means for urging the latter forwardly 
toward said forward end position, said housing means 
including at an upper region a pair of opposed upstand 
ing wall portions extending across said tilt axis and be 
tween which said pivot means is located, said pivot 
means including a pivot head having a bottom surface 
directed toward said compression washer means, and 
said housing means having an upper end surface situ 
ated beneath said bottom surface of said pivot head for 
engaging the latter to determine said forward end posi 
tion. 

7. The combination of claim 6 and wherein said 
swivel axis and spring axis are substantially parallel to 
each other. I 

. 8. The combination of claim 7 and wherein said 
mounting means includes an elongated rod extending 
downwardly from said pivot means along the interior of 
said housing means. _ v 

9. The combination of claim 8 and wherein said com 
pression washer means includes a series of compression 
washers arranged back-to-back in groups of two, said 
rod extending through said series of compression wash 
ers, and said transmission means including a pair of 
pins ?xedly carried by said housing in the interiorv 
thereof over said washers,- said pins extending across 
said rod and the latter extending freely through a space 
de?ned between said pins, the upper end of the series 
of compression washers engaging said pins. 

10. The combination of claim 9 and wherein said rod 
threadedly carries at its bottom end portion a nut en 
gaging the lower end of the series of compression wash 
ers andforming an adjusting means for adjusting said 
washers. 

11. The combination of claim 10 and wherein said 
pivot means is pivotally connected with said rod at an 
upper end thereof so that when said pivot means swings 
about said tilt axis said rod is pulled upwardly with re 
spect to said pins of said transmission means for com 
pressing the washers between said pins and said nut. 

* >l< * * * 


