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This invention relates to furniture construc 
tions. More particularly it pertains to a con 
Struction whereby molded sheets of relatively 
thin, decorative materials may be resiliently con 
nected to form a novel rocking type of chair. 
Plywood is an example of one sheet material 
Which may advantageously be used in a chair 
embodying my present invention. 

Heretofore plywood and other decorative sheet 
like products have not been extensively used in 
the manufacture of the better grades of furni 
ture for the reason that no one had Satisfactorily 
Solved the problem of how to employ such mate 
rials or how to combine the various body sup 
porting portions into a piece of furniture which 
was attractive, comfortable and serviceable. In 
the few furniture constructions known to the art 
Where plywood, for example, has been employed, 
such as in ordinary folding chairs, the plywood 
panels were joined together by relatively cumber 
Some and obvious clamping mechanisms and the 
results were not noted for the comfort which 
they afforded nor did such construction stand 
against wear for the plywood tended to break and 
Splinter at the clamping points. 
The present invention not only overcomes 

these disadvantages but provides a chair-like 
Structure in which the seat, the back and the 
shoulder supports are yieldable to degrees pro 
portionate to movements of the respective parts 
of the torso of a seated person. Thus the seat 
pivots generally about an axis lengthwise of the 
Seat to accommodate torSO motions as the person 
shifts weight laterally in the chair. The back 
and arm rests, supported from the seat, take the 
motion of the seat and in addition are pivoted 
about an axis generally passing through the hips 
of the seated torso, to accommodate the greater 
forward and backward angular motions of the 
torso back. The shoulder rest, Supported from 
the back, takes the combined movements of the 
seat and back, and is mounted for further yield 
ing backward movement, as well as twisting move 
ment to accommodate the freer movement of the 
shoulders of the torso. Thus my discovery for 
connecting body supporting panels in furniture 
may be employed to give lateral displacement 
between adjacent parts, or rotational displace 
ment therebetween, or combinations of lateral and 
rotational movements. And the nature of my 
connections is such that materials which hereto 
fore were never successfully used in high quality 
furniture may be employed with satisfaction. 

It is an object of my invention to provide ap 
paratus and methods such as exemplified herein 
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having to a notable extent the characteristics 
and capabilities set forth. Another object is the 
provision of a construction for joining furniture 
panels which overcomes certain disadvantages 
which inhere in the known constructions of the 
prior art. Another objective resides in the pro 
vision of a furniture assembly whereby molded 
plywood panels and the like may be combined 
into a novel and attractive type of semi-rocking 
chair. Other objects will be in part pointed out 
as the description proceeds and will in part be 
Conne apparent therefron. 
The invention accordingly consists in the fea 

tures of construction, combinations of elements, 
arrangements of parts and methods of operations 
aS Will be exemplified in the structures and series 
of steps to be hereinafter indicated and the scope 
of the application of which will be set forth in 
the claims. 
In this specification and the accompanying 

drawings, I have shown and described a pre 
ferred embodiment of my invention and various 
modifications thereof; but it is to be understoo: 
that these are not intended to be exhaustive nor 
limiting of the invention, but on the contrary are 
given for purposes of illustration in order that 
others skilled in the art may fully understand 
the invention and the principles thereof and the 
manner of applying it in practical use so that 
they may modify and adapt it in various forgis, 
each as may be best suited to the conditions of a particular use. 
In the drawings: 
Figure 1 is a front elevation of a chair embody 

ing my invention; 
Figure 2 is a side elevation of the chair shown 

in Figure 1; 
Figure 3 is a rear elevation of the chair; 
Figure 4 is a view of the chair taken from 

below; 
Figure 5 is a perspective view of the chair; 
Figure 6 illustrates a fragmentary detail on 

an enlarged scale of a tension mount employed 
in the chair; 

Figure 7 is an edge view of the parts shown 
in Figure 6; 

Figure 8 is an exploded perspective view of 
some of the parts shown in Figure 7; 

Figure 9 is a fragmentary detail on an enlarged 
scale of a torsion mount used in the chair shown 
in Figures 1-5; - 

Figure 10 is an edge view of the paits shown in 
Figure 9; and 
Figure 11 is an exploded perspective view of 

some of the parts shown in Figure 10, 
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In Figures 1-5 a chair is illustrated consist 
ing of a seat panel 29, a back panel 22, and a 
shoulder panel 23. The Seat panel is Supported 
by noided plywood legs 26, 28 and 39. Leg. 3 
has a section 33d extending forwardly beneath 
the Seat panel and is Sufficiently Wide to form 
a support therefor. Legs 26 and 28 are part of 
a single piece passing underneath section 33a 
and secured thereto by suitable Screws not shown. 
Back panel 22 is supported from the Seat panel 
and the shoulder panel 24 is supported from the 
back panel. The various panels may all ad 
vantageously be formed from Suitable molded 
plywood, from other molded organic materials 
or from thin molded sheet metal. Such thin ma 
terials having a high quality finish have been 
known for some time. My present invention en 
ables their use to form a really confortable, 
durable chair. . 
Seat panel 2 (see Figures 2 and 4) is support 

ed by the legs upon seat mounts 36. In the illus 
trative embodiment four of these mounts are 
used, and they preferably are of the type de 
scribed and claimed in my copending; applica 
tion filed herewith. They comprise a rubber 
block 36a, to which is bonded a metal plate 36b 
which plate is secured by screws 36c to the ply 
wood frame 30a. The block is permanently bond 
ed to the underside of panel 20. The mounts 3S 
are relatively close together along a longitudinal 
centerline to enable the seat to yield laterally 
under the shifting weight of a person sitting in it. 
Back panel 22 has forwardly extending sides 

22d adapted to be supported between a pair of 
upwardly extending sides 37 formed integrally 
with seat panel 20. Each lateral extremity 22d 
of back panel 22 is bonded to the inner face of . 
a torsion mount 38; the outer faces of mounts 
38 are bonded to the inwardly facing surfaces of 
portions 37. Each of the torsion mounts 38-in 
cludes a disc-like block of strong resilient yield 
ing rubber, and the two mounts are disposed in 
the chair so that the disc-like blocks share an 
approximately common axis. The panel 22 of 
the present form is supported solely by mounts 
38, and thus flexing the rubber-like discs per 
mits pivotal movement of the entire panel to 
a limited extent about the axis between torsion 
mounts 38. Some slight translatory displace 
ment is also, of course, possible. The pivoting 
and translatory movements make the chair con 
form to the sitter's posture and to make the chair 
more comfortable. As shown, the torsion mount axis passes approximately through the pivot point 
of the hips of the person seated in the chair. 
The resilient central mounting of the Seat ren 
ders the seat responsive to pressures upon it 
and capable of moving slightly under Such preS 
Sures. The seat movements, of course, are in 
posed upon the hip pivot axis about which the 
back panel turns so that a compound action of 
the back panel results which is equal to the Sun 
of the seat movements plus the movements of 
rotation about the hip axis. Accordingly panel 
22 and seat 2) cooperate to afford a floating type 
of support through the lower back portions. 

It will be observed that seat 28 may tilt a little 
in any direction upon its base, depending upon 
body pressures upon it. But as it. tilts it carries 
with it panels 22 and 24 so that if the axis of the 
torso of the seated person tends to tilt, So too 
does the major axis of the whole chair tilt. And 
whether tilted or not, the interactions annong the 
three panels 20, 22 and 24 remain unchanged. 
Shoulder panel 24 is carried by an integrally 
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formed flexible post 4 (see Figures 2 and 3). 
Post 49 is secured to the central rear portion of 
back panel 22 by means of a tension mount, 52. 
This tension mount includes a rubber-like block 
having one face bonded to the lower end of post 
A0 and the other face bonded to the rear central 
portion of panel 22. Thus, panel 22 is resiliently 
Supported and is nowable with respect to panel 
22 in part by means of the inherent flexibility 
of post 4 and in part because of the resilience 
of the rubber block in tension mount A2. By elon 
gating post 43 and securing it well down on back 
22, the flexibility of post $3 may be used inot only 
to permit forward and backward yielding out 
also twisting yieldabiy to accommodate twisted 
portions of the shoulders of the troso. The ad 
ditional length of post 4 and the additional le 
verage afforded makes this shoulder panel easily 
accommodate the position of the seated person. 

Hence to the compound notions possible in 
back panel 22 are added the various flexure, and 
torsional movements which are inade possible by 
post lie and mount $2. Thus, whereas the Seat 
and back panel are mounted to adapt then Seives 
to the natural lower trunk and hip novements 
of the person seated in the chair, So also the 
shoulder panel is so disposed as to follow yield 
ably and to Support backWard and forward and 
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twisting shoulder movements which may occur 
independently of movements of the lower trunk 
within seat 23, and back 22. And ali, the while 
the whole panel assembly 28, 22, 25 is disposed 
So as to tiit Slightly. With respect to, the floor 
to follow tilting movements of the seated person. 

Seat panel 25 is sufficiently movable upon sup 
port 3 a by virtue of the resilience of seat mounts 
36 as described; back panel 22 is relatively Inov 
able for pivotal rotation with respect to panel 
23 about the hip axis which shifts with tilting 
of the seat panel; panel 28, in turn, which is 
carried by panel 22, is relatively movable with 
respect thereto about either a vertical or a 
horizontal axis or Some coimbination thereof. 
Thus, the various panels are seen to be so con 
catenated one to another that they readily con 
form themselves to the physical characteristics 
and attitudes of the individual who sits in the 
chair. They follow sideward leaning positions 
of the torso, and therefore better acconinodate 
the sideward components of backward and twist 
ing motions of the torso. So also providing the 
arms on panel 22 cause the arms to follow tilt 
ing of the seat and pivoting of the back, thereby 
to provide more natural support for the torso. 

Figures 6, 7 and 8 show the details of tension 
mount 42 wherein a pair of thin preferably single 
layer veneers Ai are applied to the opposing faces 
of a rubber block 83 and are permanently bonded 
thereto by temperature and pressure as is known 
in the art. The outer faces of the veneers there 
after are permanently giued to panel 22 and post 
430 so that the post is resiliently carried upon the 
central rear portion of the panel. 

Figures 9, 10 and 11 show the details of one of 
the torsion mounts 38 wherein a pair of veneers 
48 are applied by a temperature and pressure 
bonding process to the opposing faces of a flat 
disc-like block of rubber 58. Thereafter, the 
veneered block 53 is permanently fixed between 
a panel portion 3 and back panel 38 so that 
relative torsional movement about the axis of 
the rubber disc is possible. When I use the ex 
pressions “torsion mount,” “torsion blocks,' etc., 
I means to include a structure wherein the yield 
ability is provided as by a metal spring. Thus, a 
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mount might include a pair of bonding plates, to 
be cemented to the panel Surfaces, and an inter 
mediate coil Shring Secured therebetween, One 
Spiring end being carried in one bonding plate and 
the other Spring end being carried in the other bonding plate. 
A method of bonding the veneer to the rubber 

blocks, and of gluing the block to the panels is 
described in detail in my aforementioned copend ing application. 

It will be appreciated that a limited amount of 
torsional movement of shoulder panel 24, arcu 
ately laterally about back panel 22, is possible 
because of the inherent nature of rubber block 46. 
Most of the relative movement afforded by the 
block, however, will result from stretching under 
tension as panel 24 Swings rearwardly. The tor 
Sional movements of back panel 22 within the 
confines of panel portions 37 are made possible 
by the locations of the rubber blocks 50. These 
locks determine Substantially parallel planes 
and they are disposed in those planes approxi 
mately upon a common axis perpendicular to 
both planes and passing through the centers of 
the tWO disCS. AS pointed out, this axis passes 
approximately through the hip pivot points of the 
seated person. This construction gives maximum 
torsional flexing of the rubber With a minimum of 
compression and tension StrainS. 
Where desired the seat and legs may be rigidly 

secured, omitting the mounts 36, without depart 
ing from the advantages afforded by the inde 
pendent movements of the back and shoulder 
panels. The whole construction lends itself to 
mass production because it permits of dimension 
tolerances present in all maSS production. The 
use of the seat mounts, the torsion mounts and 
the tension mounts eliminates all destructive 
localized stresses and strains on the thin panels 
and eliminates all destructive strains caused by 
expansion and contraction. These chairs em 
bodying the present invention may be used in 
all climates and may be formed of metal, suitably 
treated to inhibit corrosion, and Suitable for 
Outdoor use. 
Chairs embodying the present invention have 

the further advantage that the parts are in effect 
series mounted, so that the shifting of the weight 
of the buttocks of the torso, shifts all other parts 
of the chair in the direction of the shifted Weight 
to place the parts in proper position to accom 
modate the back and shoulders of the torSo which 
generally lean to the side of the shifted Weight. 
Thus, such chairs provide motions of the panels 
which conform to the major twisting and pivot 
ing motions of the torSO. 
In known types of chairs which may be charac 

terized as parallel constructions, the upper parts 
do not follow the base parts but only move inde 
pendently thereof, and therefore, are lacking in 
the scientific comfort afforded by chairs embody 
ing the present invention. 
From the foregoing it will be observed that 

apparatus and methods embodying my invention 
are well adapted to attain the ends and objectS 
hereinbefore set forth and to be economically 
manufactured and practiced, since the separate 
features are well suited to common production 
methods and are subject to a variety of modifi 
cations as may be desirable in adapting the 
invention to different applications. 
Since many embodiments of the invention are 

possible and since many changes might be made 
in the embodiment set forth, protection is not 
to be limited to anything described or presented 
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6 
in the above specification and drawings but only 
to the Scope of the hereinafter attached claims 
I claim: 
1. In a furniture construction of the character 

described, a unitary panel having two forwardly 
extending side portions and a vertically extend 
ing back portion, a Supporting frame, two verti 
cally disposed side Supporting members disposed 
respectively adjacent said two side portions, 
means Supporting Said members. On Said frame, 
and rubber-like torsion blocks bonded between 
each side portion and adjacent side Supporting 
member to Support Said panel upon said side 
Supporting members; the bonded surfaces of said 
blocks being relatively extensive in area and 
substantially, parallel, and said blocks having 
Substantially a common axis Substantially per 
pendicular to said bonded surfaces, whereby said 
panel is pivotally mounted With respect to said 
side Supporting members. 

2. In a furniture construction of the character 
described, a unitary panel having two forwardly 
extending side portions and a vertically extend 
ing back portion, a Supporting frame, tWO verti 
cally disposed side Supporting members disposed 
respectively adjacent said two side portions, 
means Supporting Said ?ilenbers. On Said frame, 
and rubber-like torsion blockS bonded between 
each side portion and adjacent side supporting 
member to Support Said panel upon Said side 
Supporting members; the bonded Surfaces of Said 
blocks being relatively extensive in area, and Sub 
stantially paraliel, and said blocks having sub 
stantially a common axis Substantially perpen 
dicular to said bonded Surfaces, whereby said 
panel is pivotally mounted with respect to said 
side supporting members; a second vertically 
disposed panel, and a rubber-like block bonded 
between and connecting Said two panels to re 
siliently and yieldably Support Said. Second panel 
from said first panel. 

3. In a furniture construction of the character 
described, a unitary panel having two forwardly 
extending Side portions and a vertically extending 
back portion, a Supporting frame, two vertically 
disposed Side Supporting members disposed re 
Spectively adjacent Said two Side portions, means 
Supporting Said members on Said frame, and rub 
ber-like torsion blocks bonded between each side 
portion and adjacent Side Supporting member 
to Support Said panel upon Said Side Supporting 
members; the bonded surfaces of said blocks be 
ing relatively extensive in area, and substantially 
parallel, and said blocks having substantially a 
common axis SubStantially perpendicular to Said 
bonded Surfaces, Whereby Said panel is pivotally 
mounted with respect to said side supporting 
members; a Second Vertically disposed panel, a 
rubber-like block bonded between and connect 
ing Said two panels to resiliently and yieidably 
Support Said Second panel from Said first panel, 
Said tWO Side Supporting members being part of 
a seat panel, and Said means comprising rubber 
like blocks bonded to said seat panel securing said 
Seat panel to Said Supporting frane. 

4. In a furniture construction of the charac 
ter described, a relatively rigid leg construction 
adapted to Stand upon the floor, a seat panel 
mounted upon Said leg construction by a rubber 
like mounting means between said leg construc 
tion and Said Seat panel adapted to provide slight 
yielding tilting movement under the weight of a 
perSon in any direction with respect to said leg 
construction, a back panel mounted upon said 
Seat panel, rubber-like mounting means between 



2,667,210 
7 

forward extensions of Said back panel and up 
Ward extensions of Said seat panel defining an 
axis of yieldability extending transversely and 
Substantially parallel at all times to the plane of 
Said Seat, and a shoulder panel mounted upon 
Said back panel by a rubber-like: mounting: means 
between Said shoulder panel and Said back panel 
accommodating limited backward and SideWard 
and twisting movementS. 

5. In a furniture construction of the character 
described, a Seat panel, a back, panel mounted 
upon Said Seat panel by rubber-like mounting 
means between forward extensions of Said; back 
panel and upward extensions of Said Seat panel 
defining an axis of yieldability extending trans 
versely and Substantially parallel at all times to 
the plane of Said Seat panel, a shoulder panel, 
and rubber-like mounting means between said 
back panel and Said shoulder panel, Said last 
named mounting means being bonded to said 
shoulder panel over a relatively extensive Sur 
face area, thereof and accommodating limited 
backward and sideward and twisting: movements. 

6. In a furniture construction of the character 
described, a horizontally extending. Seat panel, a 
seat Support carrying a rubber-like mounting 
Supporting Said seat panel yieldably for slight 
tilting movement under the weight of a person 
in any direction with respect to a vertical axis, 
a back panel, arms extending upwardly from Said 
seat panel, a pair of rubber-like mountingS' con 
necting said arms and a forward extension of Said 
back panel and yieldably Supporting Said back 
panel upon said seat panel, and defining a back 
Support axis Substantially parallel at all times to 
the plane of said seat panel, a shoulder panel, 
and a rubber-like mounting Supporting Said 
shoulder panel upon Said back panel for limited 
backward and Sideward and tWisting movementS 
with respect thereto. - 

7. A chair of the character described includ 
ing: a molded slightly flexible Substantially 
horizontally extending Seat panel, a molded 
slightly fiexible Substantially, Vertically extending 
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backpanel carried upon said seat panel, Said-back 
panel being shell-like with inner concave. Sur 
faces, and a molded slightly flexible. Vertically 
disposed. Shell-like shoulder panel Withinner Con 
cave. Surfaces resiliently carried upon Said back 
panel SO as further to adapt itself to the posture 
of Such Seated perSon; Said Seat panel including 
a pair of oppositely disposed vertically arranged 
back panel SupportS. disposed one On each side 
of the seat, said back panel including forwardly 
extending arm rests one on each Side thereof and 
each having a yelitically arranged portion extend 
ing into juxtaposition with respect to a back 
panel Support of Said Seat, a pair of resilient tor 
Sioninount means One connecting the juxtaposed 
arin rest and back panel Support on One side and 
the other coninecting the juxtaposed arm rest and 
back panel Support on the other side. Whereby 
a resilient. rocking, movement of the back panel 
with respect to the Seat panel about an axis 
through: the toi'SioninouintS is made poSSible, Said 
axis coinciding Substaintially. With the hip pivot 
axis of a Seated perSon, Said shoulder painel and 
said back panel being connected by a resilient 
tension mount dispoS2d between juxtaposed panel 
portions: thereof, and Said tension mount being 
centered upon a line passing through the centers 
of the back and shoulder panels. 

CHARLES EAMES 

Refererages Cited in the file. Of this patent 
UNITED SAES, PATENTS 

Nurnber Narine Date 
401,179 Lea ---------------- Apr. 9, 1889 
409,402 Hough ------------ Aug. 20, 1889 

1388,291 Nicklaus. ---------- Aug. 23, 1921 
1,963,941 Duffy ------------- June 19, 1934 
2,303,567 McWhorter ------- Dec. 1, 1942 
2,364,261 Wood ------------- Dec. 5, 1944 

FOREIGN PATENTS 
Nber Country Date 

486;156 Germany ---------- Nov. 9, 1929 

  


