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Maxwell E. Pearson, Baily, ?a., assign'or to Knoli Asso 
ciates, The, New York, N.Y., a corporation of New 
York 

Filed May 12, 1%1, Ser. No. 109,535 
18 (Ilaims. (Cl. 297—306) 

This invention relates to chairs, and is particularly con 
cerned with chairs which are useful in business offices, 
for example secretarial chairs. 

Typical secretarial chairs of the prior art are provided 
with a back adjustable with respect to the seat. In many 
chairs, the angular relationship of the back with respect 
to the seat may be adjusted and the height of the back 
with respect to the seat may be separately adjusted. 
Many such chairs have a tiltable back, spring loaded to 
a forward position, so that the user of the chair may lean 
back against a yielding spring. It is common to provide 
means for adjusting the tension of such a spring. 
The various adjustments for the back angle, back height, 

and spring tension commonly include parts having com 
plex surfaces, such as screw threads or knurled surfaces. 
Those parts must necessarily be accessible for changing 
the adjustments to suit the requirements of particular 
users of the chair. This accessibility has commonly been 
secured by placing the adjustable parts where they are 
readily visible. The parts in question are usually un 
sightly, and their complex surfaces provide many small 
areas which are subject to deposit of dust and dirt, mak 
ing them even more unsightly. 
An object of the present invention is to provide an 

improved chair seat construction. 
Another object of the invention is to provide a chair 

having a seat and a back, and improved means for ad— 
justing the angular relationship between the back and 
the seat. 
Another object is to provide, in a chair of the type de 

scribed, improved means for adjusting the height of the 
back relative to the seat. 
Another object is to provide in a chair having a yield 

a'ole back, improved means for controlling the spring ten 
sion which biases the back toward its normal angular posi 
tion with respect to the seat. 

It is a further object of the present invention to pro 
vide a chair of the type described in which all the ad 
justments are made by mechanisms which are for the 
most p rt concealed. A further object is to provide those 
parts of the adjusting mechanism which are not concealed 
with simple, smoothly contoured surfaces. 
The foregoing and other objects of the invention are at 

tained in the chair described herein, which is adapted for 
mounting on a base with a central swivel spindle. On 
the top of the spindle is mounted a cast aluminum shell, 
generally concave as viewed from the top and open at 
the top. 
A pivot means including a torsion spring is mounted 

transversely of the shell and completely inside it. This 
pivot means includes inner and outer concentric metal 
sleeves and a rubber member between and bonded to 
both sleeves and serving as a torsion spring. A torque 
arm is ?xed to the outer sleeve and projects rearwardly 
from it. A lever arm is journaled on the outer sleeve 
and also projects rearwardly from it through an aperture 
provided in the shell and beyond the rear edge of the 
seat. The lever arm is provided with a pivotally mounted 
rearward extension. The arm and the extension have 
interengageable gear segments. When the gear segments 
are engaged, the angular position of the rear extension 
is ?xed. Engagement and disengagement of the gear seg 
ments is accomplished by rotating the pivot pin, which 
has an eccentric engaging the extension. 
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The rear section of the lever arm is apertured to receive 

an upright which carries the back structure. 
A wedge member is insertable into the aperture through 

an opening provided in the rear extension of the lever 
arm. The wedge is operable either to lock the upright 
against vertical movement or to release it for adjustment 
of the back height. 
The eccentric for releasing the back angle adjustment 

is operated by a knob ?xed on one end of the pivot pin 
for the rear extension of the lever arm. Another knob 
threaded on the opposite end of the pivot pin is operable 
both to lock the back angle adjustment and the locking 
Wedge for the height adjustment. 

Other objects and advantages of the invention will be 
come apparent from a consideration of the following spec 
i?cation and claims, taken together with the accompany 
ing drawings. 

In the drawings: 
FIG. 1 is a side elevational view of a chair embodying 

the invention; 
PEG. 2 is a plan view taken on the 

1 with the seat removed; 
FIG. 3 is a view partly in elevation and partly in sec 

tion on the line iii-iii of H6. 2, showing the back 
angle adjustment ‘mechanism and the spring tension ad 
justment; 

4 is a view, partly in perspective and partly in 
section on the line ilk-“V of PEG. 2, showing the seat 
attaching clips; 
FIG. 4A is a cross-sectional view showing one of the 

retainers for the seat attaching clips; 
ELL? 5 is a plan view of the seat supporting shell 

with the seat removed; 
PEG. 6 is a cross—section view of the shell shown in 

5, taken on the ins. Vl—VI of FIG. 5, and with 
certain parts removed; 
FIG. 7 is a perspective View showing the shell of FIG. 

5 with angle plates mounted thereon to serve as supports 
for the back supporting lever arm pivot; 

Fit}. 8 is a view partly in plan and partly in section 
on the Viii—‘~/lli of FIG. 9 of the front section 
of the lev I‘ arm with all other parts removed; 
FIG. 9 is an elevational view of one half of the lever 

arm of FIG. 8, taken on the line 1X—lX of FIG. 8; 
FIG. 10 is a perspective view of a connecting pin 

shown in dotted lines in FIG. 8; 
mi 1G. 10A is a cross-sectional view of the pin of FIG. 

FIG. 11 is a cross-section view taken on the line 
Xi-Xl of PEG. 9; 
FIG. 12 is a cross-sectional view taken on the line 

iil—Xil of FIG. 1; 
FIG. 13 is an eievational view of the rearward sec 

tion of the lever arm taken on the line X H—XHI of 
FIG. 12; 
PEG. 14 is a sectional view, taken through the pivot 

axis of the is er arm, looking upward; 
“i6. 15 is a fragmentary view showing stop structures 

which limit rotation of a control knob; 
FIG. 16 is a fragmentary front elevational view, show 

ing the general contour of the seat and seat supporting 
shell; 
PEG. i7 is a fragmentary sectional view, taken on the 

line XVii—XVil of PEG. 14, illustrating a detail; 
FIG. 18 is a plan View of one of the plates for mount 

ing the lever arm pivot; and 
FIG. 19 is an elevational view of the plate of FIG. 18. 
PEG. 1 illustrates a chair including a base 1 in which 

is journaled a vertical spindle 2. A shell 3 is supported 
on the top of the spindle 2 and in turn supports a seat 
cushion 4. A lever arm 24 extends rearwardly from the 

line 11-1‘! of FIG. 
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shell 3, and has a rearward extension 25 which supports 
an upright 6 which carries the back '7 of the chair. 
The base 1 and the spindle 2 form no part of the pres 

ent invention, and are shown only generally in the draw 
ings. The base 1 and spindle 2 may be provided with 
a suitable height adjustment mechanism (not shown). 
Spindle 2 is enclosed within a dust shield 5. 

The shell 3 is shown in detail in FIGS. 5 and 6. The 
shell 3 has a concave upper surface, and is open at the 
top. Two reinforcing ribs 3 extend from the front rim 
of the shell to the back rim. Two other reinforcing ribs 
9 extend from one side rim of the shell to the other. Ribs 
.8 and 9 and the rim of the shell provide a smoothly 
contoured surface for supporting a base plate ltl (FIGS. 
3 and 4) ‘on which is mounted the seat cushion 4. 
The shell 3 may be of cast aluminum or other suitable 

material. The seat plate It} may be of a reinforced plastic 
material which is somewhat ?exible, for example, 
Masonite. 
The shell 3 is provided near its lowest portion with a 

hub 3a (HG. 6) having a central aperture 3b adapted to 
receive the upper end of the spindle 2. 
The seat plate 1b is apertured to receive a plurality of 

spring clips 11 (HG. 4), each having an end Illa which 
extends below the seat plate 1%) and projects horizontally, 
so as to be generally parallel with the seat plate it}. In 
the shell 3, adjacent the ribs 9 are a plurality of bosses 
12, each provided in its upper surface with two spaced 
apertures 12a for receiving a leg of a U-shaped spring 
retainer 13. The central portion of the retainer 13 ex 
tends above the upper surface of the rib 9. 
Near the rear edge of the shell 3, along its centerline, 

there is provided an upwardly extending projection 3c 
(FIG. 3) which is adapted to be received in an open 
ing 10a formed in the seat plate 16. 
The seat, including the cushion 4 and the plate It}, may 

be assembled on the shell 3 by sliding the seat forwardly 
along ‘the top of the shell so that the clip ends Ila slide 
between the central portions of ‘the U-shaped retainer 
13 and the tops of the bosses 12. The projection 3c and 
the aperture 163a are so placed that when the edge of 
the seat is aligned with the edge of the rim, the projec 
tion 30 snaps into the aperture lilo. During the hori 
zontal movement of the seat, the plate it) must be suiti 
ciently ?exible to bend and accommodate the movement 
of the seat plate 10 past the projection 36. 
The rim of the shell 3 is protected by a rubber ring 

14 (FIG. 3) having a generally U-shaped cross-section. 
This rim may be formed as a rubber extrusion, which is 
cut in lengths somewhat shorter than the perimeter of the 
shell. The ends of each length are then vulcanized to 
gether to form a ring and the ring is stretched over the 
shell rim. The rubber ring 14- provides a smooth and 
resilient surface which may receive impacts from adjacent 
objects without being marred or damaged. 
On either side of the hub 3a, the shell 3 is provided 

with a pair of bosses 15 (FIG. 5) in which are formed 
screw holes 15a. Another pair of bosses 16 are provided 
in the shell 3 at localities spaced to the rear and to the 
side from the bosses 15. The bosses 16 are also provided 
with screw holes 16a. A pair of angle plates 17 (see 
FIGS. 7, 14, 18 and 19) are supported on the bosses 15 
and 16 and are held in place by 5 rows extending through 
the plates and into the bosses. The angle plates 17 are 
provided with downwardly depending portions 17a which 
are adapted to receive the ends of a bolt 18 (see ‘FIG. 14). 
The bolt 18 is provided at one end with a head which abuts 
the outside of one of the angle plates 17. The opposite 
end of the boltlS is threaded to receive a nut lg. Mount 
ed on the bolt 13 between the plates 17 is a torsion spring 
including an inner sleeve 20', and an outer sleeve 21, sepa 
rated by a rubber torsion spring member 22 which is 
bonded to both the inner sleeve 2d and the outer sleeve 
21. The term rubber is used herein as a generic term 
including natural rubber and any of the synthetic rubbers 
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4. 
which have equivalent or superior stretching properties. 
in the plates 17, adjacent the apertures which receive the 
bolt 18, there are provided inwardly projecting indenta 
tions 17b (FIG. 17), which engage correspondingly 
formed grooves in the ends of the inner sleeve 2t). The 
indentations 17b and the grooves serve as keys to lock 
the inner sleeve 2%) against rotation ‘with respect to the 
plates 17. 
On the outer surface of the outer sleeve 21, at its mid 

dle portion, there is ?xed a torque arm 23. The torque 
arm 2-3 may be ?xed to the sleeve 21 by a plastic bonding 
agent or other suitable means. The arm 23 projects rear 
wardiy from the sleeve 21 and is provided at its rear end 
with an aperture 23:: for receiving a screw 235, whose 
slotted screw head is at the lower end of the screw. 
The lever arm 24-, best seen in FIGS. 8 to 11, is pivotal 

ly mounted (see FIG. 14-) on the outer sleeve 21, and its 
rearward extension 25, best seen in FIGS. 3 and 12, is 
pivotally mounted (see P10. 12) on a pivot pin 26 jour 
naled on the rear end of the lever arm 24%. The lever 
arm 24 is built up from two parts 24a, 24b of generally 
channel shaped cross-section (see FIGS. 8 and 11). 
Near their centers, the two parts 24a, 2452 are provided 
with two holes 27 (FIG. 9), each adapted to receive a 
V-notched pin 28. Each V-notched pin 28 (FIG. 10) is 
made with a slightly larger diameter than the holes 27 
and is driven into one of the holes, thereby compressing 
its V-shaped notch, which extends the full length of the 
pin. After two pins are inserted in one of the parts 2%, 
24b, the other of the two parts is then assembled on the 
pins by simply forcing it on, and the compression of the 
V~shaped notches in the pins holds the pins and the two 
parts 24a and 24b tightly together. 
Each of the parts 24a, 24b has a projection 24c adapted 

to be received in a corresponding recess 24d on the other 
one of the two parts. The interlocking projection 24c 
and recess 24d cooperate to prevent relative motion be 
tween the parts 24a, 24b. 
The complete lever arm 24, as seen in FIG. 8, is bi 

furcated at its front end to provide two hubs 29, which 
are journaled for rotation on the outer sleeve 21, which 
serves as a pivot means for the lever arm. Each of 
the hubs 29 carries two projections 3t}, 31 (FIG. 9), 
which cooperate with the seat plate ill and the shell 3 
respectively to limit the rotation of the lever arm 24. 
The lever arm 24 extends rearwardly through an aper 

ture 302 in the shell 3, best seen in FIG. 6‘. 
The rear end of the lever arm 24 is also bifurcated to 

provide two hubs 32, which are apertured to receive the 
pivot pin 26 (see FIGS. 8 and 12). 
The two parts 24a, 24b are placed together with the 

flanges of their channel shaped cross-sections abutting, as 
shown in FIG. “11. On the under side of the abutting 
upper ?anges, there is attached, as by welding, a wear 
plate 33 against which the screw 23b abuts (see PEG. 3). 
The lower ?anges of the parts 24a and 24b opposite the 
wear plate 33 are apertured to provide an access opening 
34- through which the screw 24?- may be reached to adjust 
the spring tension which is biasing the torque arm 23 
clockwise as viewed in FIG. 3, and thus biasing the front 
section 24 of the lever arm clockwise to hold the projec 
tions 3% and 31 against the shell 3. 
The rear extension 25 of the lever arm includes a for 

wardly projecting portion 35 (FIGS. 12 and 13) provided 
at its front end with a gear segment 35a adapted to en 
gage a gear segment 36 (see FIG. 9) formed on the front 
section 24 of the lever arm. 
The rear extension 25 of the lever arm also comprises 

a hub 25a which is journaled on an eccentric portion 
26a (FIG. 12) of the pivot pin 26. To the rear of the 
pivot pin 26, the rear extension 25 includes a portion 25b. 
Extending generally vertically through the portion 25b is 
an aperture 250 of generally wedge-shaped horizontal 
cross-section, as best seen in FIG. 12. The upright 6 
which carries the back 7 extends through the aperture 
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25c, and similarly has a generally wedge-shaped cross 
section, as seen in FIG. 12. The aperture 250 is slightly 
longer from front to back than the upright 6 and is slight 
ly wider at its widest or front end. A washer 37 is re 
ceived in a recess on one side of the arm extension 25 and 
is provided with a tongue 37a having a tapered tip which 
projects through an opening in the arm extension 25 and 
into the aperture which receives the upright 6. 
The pivot pin 26 is provided on one end with an en 

largement 26b which serves as a knob for rotating the 
pin 215. Another knob 38 is ?xed on a screw 39 which is 
threaded into an internally threaded hole extending along 
the axis of the pin 26 at the end opposite the knob 2617. 
When the knob 38 is rotated and tightened against the 

washer 37, then the tongue 37a is forced into the aperture 
25c and drives the upright 6 toward the narrow end of 
the wedge-shaped aperture, thereby wedging the upright 6 
against vertical movement. The parts are shown in this 
tightened position in FIG. 12. At the same time, the knob 
26 and the knob 38 compressively engage the hubs 32 of 
the lever arm 24, so that the pin 26 is held against rota 
tion. . 

When it is desired to change the angular position or the 
height of the back, the knob 38 is loosened, thereby 
allowing the tongue 37:: to slip out of the aperture 250. 
'1'" he upright 6 can then be moved up or down to set the 
back 7 at the required new position. While the nut 38 
is loosened, the knob 26b may be rotated to move the 
eccentric from the position shown in FIG. 12 to a posi 
tion which moves the lever arm extension 25 rearwardly 
and disengages the gear segment 35a from the gear seg 
meat 36. As soon as the gear segments are disengaged, 
the ‘arm extension 25 may be rotated on the eccentric 26a 
to any new angular position desired within the range 
(best shown in FIG. 13) permitted by the top and bottom 
?anges of the lever arm sections 24a and 24b. After the 
back is positioned in its desired angular relationship 
with respect to the seat, the knob 26b may again be 
rotated one-half turn to bring the gear segments 35a and 
36 into engagement, thereby ?xing the new angular posi 
tion. The lever arm sections 24 ‘and 25 may then be 
locked against relative movement by tightening the knob 
38, which also drives the tongue 37a into the aperture 
250 and locks the upright 6 against vertical movement. 
The knob 2o!) carries two inwardly projecting stops 

(that, 4% on the rim of the knob. T'hese stops 49a, 49b 
cooperate with a ?xed stop 41 carried by the 'arm 24a 
(see FIG. 9). When the knob 26 is in the angular posi 
tion shown in FIG. 15, the eccentric 26a has moved the 
rear arm section 25 to the forwardmost point of its travel, 
so that the “ear segments 35a and '36 are fully engaged. 
A person changing the back angle adjustment on the chair 
will tend to move the knob 26b as far as it will go, he - 
ever, thereby carrying the stop d?‘a past the position shown 
in FIG. 15 until it abuts against the ?xed stop 41. This 
carries the eccentric 26:: past the point of maximum in 
ward movement of the arm 25 and sepwates the gear 
segments 35:: and 35 slightly. This slight separation 
serves as a safety lock, so that the angular position will 
not change due to vibration of the chair. In order for 
the gear segments to be released from this look, the knob 
26b must be rotated in a direction such that the initial 
movement of the arm 25 will tend to tighten the gear 
segments 35:: and 35 more close y together. When it is 
desired to change the back angle adjustment, the knob 26b 
is rotated one half turn, until the stop 4% strikes the ?xed 
stop 151. At that position of the eccentric 26a, the gear 
segments 35a and 36 are disengaged, and the rear arm 
extension 25 is free to rotate on the eccentric 26a. 

l/Vhile I have shown and described a preferred embodi 
ment of my invention, other modi?cations thereof will 
readily occur to those skilled in the art and I therefore 
intend my invention to be limited only by the appended 
claims. 

5 

10 

15 

20 

25 

30 

35 

40 

55 

65 

70 

75 

6 
I claim: 
1. A chair, comprising a seat, a frame supporting said 

seat, a back, an upright supporting said back, a ?rst arm 
supported on said frame and extending rearwardly there 
from, a second arm supporting said upright, :pivot means 
supporting the second arm on the rear end of the ?rst 
arm, said arms having parts interengageable in different 
angular positions of the second arm relative to the ?rst 
arm, and means for shifting said second arm from a for» 
ward position in which said parts are interengaged to pre 
vent angular movement of the second arm on said pivot 
means to a reanward position in which said parts are 
disengaged and said second arm is angularly movable on 
the pivot means to change the angular relationship be 
tween the back and the seat. 

2. A chair as de?ned in claim 1, in which said inter 
engaceable parts are gear segments. 

3. A chair as de?ned in claim 1, in which said pivot 
means comprises a pin having a ?rst cylindrical portion 
journaled in said ?rst arm, and a second cylindrical por 
tion eccentric with respect to said ?rst cylindrical portion 
and journaled in said second arm, and said means for 
shifting said second arm comprises a knob for rotating 
said pin in said ?rst arm between ?rst and second angu 
larly spaced positions corresponding respectively to the 
forward and rearward positions of the second arm, and 
means operable to lock said pin in said ?rst position. 

4. A chair as de?ned in claim 3, including stop means 
to limit the rotation of the pin to one-half revolution, 
said ?rst angularly spaced position of the pin correspond 
ing to the center of said oneJhalf revolution. 

5. A chair as defined in claim 1, in which: said ?rst 
arm is bifurcated at its rearward end to provide two hori 
zontally spaced members; said second arm is located be 
tween said spaced members; and said pivot means com 
prises a pin leaving two spaced, aligned cylindrical por 
tions journaled in said spaced members and a third cylin 
drical portion eccentric with respect to said two portions 
and journaled in said second arm. 

6. A chair as de?ned in claim 5, in which said means 
for shifting said second arm comprises a ?rst knob ?xed 
on one end of said pin for rotating said pin in said ?rst 
arm between ?rst and second angularly spaced positions 
corresponding in which the eccentric portion of the pin is 
effective to establish the second arm respectively in its 
fonward and rearward positions, and a second knob 
threaded on the other end of said pin and rotatable to 
clamp the two members between the knobs and thereby 
to lock the pin in its ?rst angular position. 

7. A chair, comprising a seat, va frame supporting said 
seat, a back, an uprigirt supporting said back, said up 
right having a generally wedge-shaped ‘cross-section, an 
arm supported on the seat frame and extending rearward 
ly therefrom, said arm having a vertically extending aper 
ture adjacent its rearward end, said aperture having a 
cross-section similar to that of the upright but wider at its 
widest end and slightly longer, said upright being received 
in said aperture, a wedge member insertable in said widest 
end to drive the upright toward the narrow end of the 
aperture and thereby to wedge the upright against verti 
cal movement, and means for moving the wedge member 
between its inserted position and a retracted position 
wherein it allows free vertical movement of the back and 
upright. 

8. A chair, comprising a seat, a frame supporting said 
seat, a back, an upright supporting said back; means for 
varying the angular relationship of the back relative to 
the seat, including a ?rst arm- supported on said frame 
and extending rearwardly therefrom, a second ‘arm sup 
porting said upright, pivot means supporting the second 
arm on the rear end of the ?rst am, said arms having 
parts interengageable in different angular positions of the 
second arm relative to the ?rst arm, ‘and means for shift 
ing said second am from a forward position in which 
said parts are interengaged to prevent angular movement 
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of the second arm on said pivot means to a rearward 
position in which said parts are disengaged and said sec 
ond arm is :angularly movable on, the pivot means to 
change the angular relationship between the back and th 
seat; means for varying the height of the back relative 
to the seat, including a portion of said upright having 
a generally wedge-shaped cross-section, a portion of said 
second arm having a vertically extending aperture adjacent 
its rearward end, said aperture having a cross-section 
similar to that of the upright but wider at its widest end 
and slightly longer, said upright portion being received 
in said aperture, a wedge member insertable in said widest 
end to drive the upright toward the narrow end of the 
aperture and thereby to wedge the upright against venti 
cal movement, and means for moving the wedge mem 
ber between its inserted position and a retracted position 
wherein it allows free vertical movement of the back 
and upright; and means operated concurrently with move 
ment of the wedge member to its inserted position to lock 
said second arm in its forward position, the eby ?xing the 
height and angular relationship of the back relative to 
the seat. 

9. A chair as defined in claim 8, in which said pivot 
means comprises a :pin extending through said ?rst and 
second arms, said means to lock said second arn com 
prises a nut threaded on said pin; said wedge member 
moving means comprises a washer encircling said pin; 
and said wedge member comprises a tongue projecting 
from said washer toward said widest end of the aperture, 
said tongue being moved by tightening of the nut into 
said aperture to wedge the upright against vertical move 
ment, said pin being locked against angular movement by 
tightening the nut against the adjacent one of said arms. 

10. A ‘chair, comprising a base, a shell open at the top 
and having in its under surface a recess for receiving the 
upper portion of the base, a seat, means for attaching the 
seat to the shell to close the open top thereof, pivot means 
extending transversely of the shell including concentric 
inner and outer sleeves and a rubber torsion spring mem 
ber between and bonded to said sleeves, a torque arm 
?xed to the outer sleeve and projecting outwardly there 
from, means connecting the inner sleeve to the frame -in~ 
rcluding key means to prevent relative rotation of the 
inner sleeve and frame, a ?rst supporting arm journaled 
on the outer sleeve and extending therefrom rearwardly 
through an apenture in the shell, a screw threaded into 
the outer end of the torque arm and abutting said sup 
porting arirn, stop means to limit the rotation of the back 
supporting arm with respect to the frame, said screw 
being adjustable to vary the force of the torsion spring 
member tending to hold the supporting arm vagainst said 
stop means, a back for the chair, an upright supporting 
the back; and means for varying the ‘angular relationship 
between the seat and the back including said supporting 
arm, a second supporting arm carrying said upright, sec 
ond pivot means mounting the second arm on the rear 
end of the ?rst arm, said arms having parts interengage 
able in diiferent angular positions of the second arm rela 
tive to the ?rst ‘arm, and means for shifting said second 
arm from a ‘forward position in which said parts are in 
terengaged .to prevent angular movement of the second 
arm on said pivot means to a rearward position in which 
said parts are disengaged and said second arm is ‘angular 
ly movable on the pivot means to change the angular rela 
tionship between the back and the seat. 

11. A chair, comprising a base, a shell open at the top 
and having in its under surface a recess for receiving the 
upper portion of the base, a seat, means for attaching the 
seat to the shell to close the open top thereof, pivot means 
extending transversely of the shell including concentric 
inner and outer sleeves and a rubber torsion spring mem 
ber between and bonded to ‘said sleeves, a torque anm 
?xed to the outer sleeve and projecting rearwardly there 
from, means connecting the inner sleeve to the frame in 
cluding key means to prevent relative rotation of the inner 
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8 
sleeve and frame, a ?rst supporting arm journaled on the 
outer sleeve and extending therefrom rearwardly through 

apenture in the shell, a screw threaded into the outer 
end. of the torque arm and abuttingsaid supporting arm, 
stop means to limit the rotation of the back supporting 
arm with respect to the frame, said screw being ‘adjust 
able to vary the force of the‘ torsion spring member tend 
ing to hold the supporting against said stop means, a 
b k for the chair, an upright supporting the back; means 
for varying the ‘angular relationship ‘between the seat 
and the back including said supporting arm, a second sup 
porting ‘arm carrying said upright, second pivot means 
mounting the second arm on the rear end of the ?rst arm, 
said arms having parts interengageable in different angu 
lar positions of be second arm relative to the ?rst arm, 
and means for shifting said second arm from a forward 
position in which said parts are in-terengaged to prevent 
angular movement of the second arm on said pivot means 
to a rearward position in which said parts a e disengaged 
and said second arm is angularly movable on the pivot 
means to change the angular relationship between the 
back and the seat; means for varying the height of the 
back relative to the seat, including a portion of said sec 
ond arm vhaving a vertically extending aperture adjacent 
its rearward end, said aperture having a cross-section 
similar to that of the upright but wider at its widest end 
and slightly longer, said upright portion being received 
in said aperture, a wedge member insertable in said 
widest end to drive the upright toward the narrow end 
of the aperture and thereby to wedge the upright against 
vertical movement, and means for moving the wedge 
member ‘between its inserted position and a retracted posi 
tion wherein it allows free vertical movement of the back 
and upright; and means operated concurrently with move 
ment of the wedge member to its inserted position to 
lock said second arm in its forward position, thereby ?x 
ing the height and angular relationship of the back rela 
tive to the seat. 

12. A chair comprising a base, a frame supported on 
said base, torsion spring means including concentric inner 
and outer sleeves and a rubber torsion spring member be 
tween ‘and bonded to said sleeves, a torque arm ?xed to 
one of the sleeves and projecting outwardly therefrom, 
means connecting the other sleeve to the frame including 
key means to prevent relative rotation of said other sleeve 
and the frame, a back, an arm supporting the back and 
journaled on said one sleeve, a screw threaded into the 
outer end of the torque arm and abutting said back sup 
porting arm, and stop means to limit the rotation of the 
back supporting arm with respect to the frame, said screw 
being adjustable to vary the force of the torsion spring 
member tending to hold the back supporting arrn against 
said stop means. 

13. A chair as de?ned in claim 12, in which said one 
sleeve is the outer sleeve and said other sleeve is the inner 
sleeve; said back supporting arm is bifurcated at its for 
ward end to provide two horizontally spaced members 
journaled on said outer sleeve on opposite sides of said 
torque arm, said back supporting arm including a ?rst 
web connecting the upper parts of said members, over 
lying said torque arm and abutting said screw, and a sec 
ond web connecting the lower parts of the members and 
extending under the torque arm and the screw, said sec 
ond web being apertured to provide access to the head of 
the screw for adjusting ‘the force of the torsion spring 
means. 

14. A chair, comprising a base, a frame supported on 
the base, a seat, means for attaching the seat to the frame, 
pivot means extending transversely of the frame including 
concentric inner and outer sleeves and a rubber torsion 
spring member between and bonded to said sleeves, a 
torque arm ?xed to the middle of the outer sleeve and 
projecting reanwardly therefrom, means connecting the 
inner sleeve to the frame including key means to prevent 
relative rotation of the inner sleeve and frame, a ?rst 
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supporting arm bifurcated to provide two horizontally 
spaced members journaled on the outer sleeve on opposite 
sides of the torque arm, said supporting arm extending 
rearwardly from said members through an aperture in the 
frame, a screw threaded into the outer end of the torque 
arm and abutting said supporting arm, stop means to limit 
the rotation of the back supporting arm with respect to 
the frame, said screw being adjustable to vary the force 
of the torsion spring member tending to hold the support 
ing arm against said stop means, a back for the chair, an 
upright supporting the back; means for varying the angu 
lar relationship between the seat ‘and the back including 
said supporting arm, said supporting arm being bifurcated 
at its rearward end to provide spaced ?ngers, a second 
supporting arm carrying said upright, second pivot means 
mounting the second arm between the ?ngers on the rear 
end of the ?rst arm, said arms having parts interengage 
able in di?erent angular positions of the second arm rela 
tive to the ?rst arm, and means for shifting said second 
arm from a forward position in which said parts are in 
terengaged to prevent angular movement of the second 
arm on said pivot means to a rearward position in which 
said parts are disengaged and said second arm is angu 
larly movable on the pivot means to change the angular 
relationship between the back and the seat. 

15. A chair as de?ned in claim 14, including means 
for varying the height of the back relative to the seat, 
said height varying means including a portion of said 
second arm having a vertically extending aperture ad 
jacent its rearward end, said aperture having a cross—sec 
tion similar to that of the upright but wider at its widest 
end and slightly longer, said upright portion being re 
ceived in said aperture, a wedge member insertable in 
said widest end to drive the upright toward the narrow 
end of the aperture and thereby to wedge the upright 
against vertical movement, and means for moving the 
wedge member between its inserted position and a re 
tracted position wherein it allows free vertical movement 
of the back and upright; and means operated concurrent 
ly with movement of the wedge member to its inserted 
position to lock said second arm in its forward position, 
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thereby ?xing the height and angular relationship of the 
back relative to the seat. 

16. A chair, comprising a base, a shell open at the 
top and having in its under surface a recess for receiv 
ing the upper portion of the base, a seat mounted on 
and covering the top of the shell, pivot means extending 
transversely of the shell, means in the shell for mounting 
said pivot means, an arm pivotally supported on said 
pivot means and extending therefrom rearwardly through 
an aperture in the shell, a back for the chair, and means 
for supporting the back on the rear end of the arm. 

17. A chair as de?ned in claim 16, in which said pivot 
means includes concentric inner and outer sleeves and 
a rubber torsion spring member between and bonded to 
said sleeves, a torque arm ?xed to the outer sleeve and 
projecting outwardly therefrom, means ‘connecting the 
inner sleeve to the shell, including key means to prevent 
relative rotation of the inner sleeve and shell, said arm 
being journaled on the outer sleeve, a screw threaded 
into the outer end of the torque arm and abutting said 
back supporting arm, and stop means to limit the rota 
tion of the back supporting arm with respect to the frame, 
said screw being adjustable to vary the force of the tor 
sion spring member tending to hold the back supporting 
‘arm against said stop means. 

18. A chair as de?ned in claim 16, in which said 
mounting means comprises a pair of angle plates, each 
angle plate having a horizontal portion and ‘a downward 
1y depending vertical portion, abutment means in the shell 
projecting upwardly therefrom and supporting said angle 
plates, and means fastening the angle plates to the abut 
ment means, said vertical portions of the angle plates 
being apertured to receive the ends of the pivot means. 
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