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My invention relates to a chair which provides for 
automatic adjustment to the length of the lower legs of 
the user. This is accomplished essentially by providing 
a seat which is supported to tilt about an horizontal 
axis running transversely of the seat near the center lon 
gitudinally thereof, and a back which is supported to 
move vertically. The seat and back are made of a single 
sheet of material in a unitary structure, the material being 
resilient and resisting distortion. The front edge of the 
seat will be depressed by a user having short legs, and 
will raise to accommodate a user having long legs, the 
material forming the area of joinder of the seat and 
back bending due to the weight of the user. 

In a chair having a full length back a basic cause for 
the user to assume an improper posture in a chair is the 
failure of the chair to adjust the height from the forward 
edge of the seat to the floor according to the length of 
the lower legs of the user. If the user has a long leg, 
the standard chair does not support the underside of the 
leg from the knee back and all of the weight of the user 
is supported by the buttocks. This is uncomfortable, 
so the tall person has a tendency to slump in the chair 
in order to find better distribution of weight. On the 
other hand, the short person is troubled by the conven 
tional chair because the front edge of the seat is not low 
enough, and either his legs dangle with the chair, putting 
uncomfortable pressure on the back side of the leg and 
disturbing the blood supply, or the short person "rung 
climbs,” that is, he rests his heels on the rungs of the 
chair. This posture problem may be solved by a proper 
form of tilting seat. A seat that pivots too easily is 
disturbing to the user as it feels unstable and the muscles 
may have to be used to steady the seat. If the seat pivots 
with too much resistance, it resembles a fixed seat and the 
purpose of tilting is partially or totally defeated. There 
fore, the seat must have the proper resistance to tilting. 
The pivoting seat, even if properly adjusted as to the 

force required for adjustment, is still generally unsatis 
factory because the back is stationary and the user has a 
sense of instability when the seat pivots and the back 
remains stationary. For that reason it is very important 
that the back move vertically with the rear edge of the 
seat so that the user may have little, if any, sense of 
movement because both members which his body con 
tacts, e. g., the seat and the back, move together giving 
the user the impression of stability. - 

It is an object of my invention, therefore, to provide 
a pivoting seat for a chair that will automatically 
adjust the distance from the front edge of the seat to 
the floor according to the length of the lower legs of the 
Se. 

: Another object is to provide a tilting seat with the 
needed amount of resistance to pivoting so that the seat 
will pivot under the weight of the user with a minimum 
Sense of instability and, conversely, without excessive re 
sistance. 

It is a further object to provide an automatically tilt 
ing seat for a chair and a vertically moving back con 
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nected to the rear of the seat to move therewith to mini 
mize the feeling of insecurity incident to the pivoting of 
the seat. 
An object of my invention is to provide a chair for use 

in class rooms and the like which is conducive to proper 
posture and to provide maximum comfort in a chair 
which may be used for several hours at a time. . . . . . 
A further object is to provide a chair which is self 

adjusting to the length of the lower leg of the user and 
which is economical to manufacture, aesthetically pleas 
ing, and is of durable and sturdy construction. 

Further objects, advantages and capabilities will be ap 
parent from the description and disclosure in the draw 
ings, which may be comprehended as inherent in the de 
Vice. - 

In the drawings: . . . . . 
Figure 1 is a perspective view taken from above. and 

in front of a chair showing a specific embodiment of 
my invention; . . . . . . . . . 

Figure 2 is a perspective view of the chair shown in 
Figure 1 taken from an opposite point below and to the 
rear of the chair; 

Figure 3 is a view showing the chair in perspective 
taken from a point below and behind the chair and show 
ing the parts thereof in exploded form; i. 

Figure 4 is a fragmentary view, partly in section, an 
enlarged, showing the seat-supporting structure; and 

Figure 5 is a view from the side, partly in section, 
showing in full lines the chair as it appears with the 
front edge of the seat in its lowermost position and 
showing in dotted lines the chair with the front edge of 
the seat in its uppermost position. . . . . . 
The drawings show a construction in which the seat 

10 and the back 12 are formed of a single sheet of mate 
rial in a unitary structure. The material of this sheet 
could be one of various plastic materials, or one of the 
resilient metals, but it is preferred to form these members 
from a sheet of vulcanized fiber. Vulcanized fiber, as 
it is known in the trade, is formed of cotton cellulose 
fiber. This is a multilayered construction and has the 
property of resiliency and is distortable under a medium 
amount of pressure. I have found that % to 348 inch 
Vulcanized fiber is preferable, the thinner material being 
better for a child's chair and the thicker material for an 
adult's chair and affording substantially the right amount 
of resistance to deformation. This material may be 
formed into a shape such as is shown in the drawings and 
will thereafter return to this position in spite of con 
siderable distortion. The material may be shaped in 
various ways but it is preferred to use the method, well 
known to the art, of soaking the vulcanized fiber in 
water and then placing it on a form in proper position, to 
dry in the presence of heat. As will be discussed later, 
the chair could be formed with a separate seat and back. 
connected together in a hinged, spring-loaded construc 
tion to simulate the action obtained by the unitary struc 
ture of the resilient material shown. However, this 
Would be an expensive construction, subject to deteriora 
tion in use and it is deemed very important to provide 
the economical structure shown and described, requiring, 
practically no adjustment or maintenance. - 

Back 12 is a full length back which is important be-, 
cause a person sitting in a chair with a low back has a 
tendency to slump because of lack of support of his 
shoulders. Transversely the back has a generous curve 
to the end that the backbone will not come into contact 
with the chair back. A chair in which the backbone 
contacts the chair back is uncomfortable for long periods 
and the person has the tendency to pivot his body in what 
might be called a "side saddle" position in order to protect 
his back. Seat 10 is curved longitudinally and on either 
side has depending wings 14. 
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The seat and back are supported by a metal framework. 
This framework includes a first L-shaped rod 20 having 
two portions forming said L-shape, one portion 22 being 
disposed upright at the rear of back 12 and substantially 
aligned with the longitudinal axis of said back, a second 
portion 24 of said L-shaped rod being positioned under 
said seat and running longitudinally thereof. Support 
means for said chair is formed by a second and a third rod. 
Second-rod 30 has a horizontal portion 32 and two legs 
34 and 36 depending therefrom forming an inverted 
U-shape. Horizontal portion 32 runs transversely of seat 
10 near the longitudinal center thereof and is secured, as 
by welding, to said portion 24 of L-shaped rod 20. Third 
rod 38 is shaped and positioned similarly to rod 30, hav 
ing a horizontal portion 40 and two legs 42 and 44, but is 
positioned to the rear of second U-shaped rod 30 and 
welded to horizontal portion 24 of L-shaped rod 20 near 

... its junction with upright portion 22. Discs 46 are se 
cured to the lower end of legs 34, 36, 42, 44 and have their 
lower surfaces disposed in a common plane. To avoid 
damage to the floor surface, a snap-on rubber glide may be 
positioned on discs 46. These rods are rigid and formed 
preferably of a chrome-coated steel. 
A central portion 50 of back 12 has an opening there 

through and is cut away from the remainder of the back 
on three sides, and is bent rearwardly forming an out 
standing, rigid sleeve. This may be formed by routing or 
may be punched. A metallic collar 52 is secured in the 
opening and upright rod portion 22 is positioned in the 
metal collar or sleeve 52 whereby back 12 is supported 
by upright rod portion 22 to move longitudinally thereof. 
To prevent unpleasant noise due to the sliding of sleeve 
52 of the rod, a grommet 54 of vulcanized fiber is secured 
to upright rod portion 22. The relative movement be 
tween back 12 and upright portion 22 being in the form 
of sliding contact between grommet 54 and the metal of 
collar 52, unpleasant noise will be avoided. 
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This type of support for back 12 not only provides for 
Support in vertical movement thereof but also serves an 
additional purpose. The additional purpose is to provide 
for a limited pivoting action of back 12 about upright rod 
portion 22. This movement is restricted because of the 
commection of the back to the seat; but, due to the resilient 
nature of the vulcanized fiber, or other material having 
similar resilient properties, the upper portion of back 12 
has retarded pivoting action as the user shifts in his chair, 
as, for instance, if the user turns to the side to observe 
something to the rear of him. When a person sits in a 
chair for a considerable length of time, of course he may 
wish to assume various positions, and it will be under. 
stood that it is advantageous to have this restricted pivot 
ing of the back about a substantially vertical axis. 

Bearing plate 60 is positioned between horizontal rod 
portion 32 of U-shaped rod 30 and seat 10. Plate 60 has 
downwardly turned ends 62 and 64 and is secured to 
wings 14 as by rivets, 66. Bearing plate 60 has a longi 
tudinal lip 65 to add rigidity thereto. Secured to the 
lower side of bearing plate 60 are two saddle members 
68 which are secured thereto by rivets 70. Bearing plate 
60 and saddles 68 form a bearing for horizontal rod por 
tion 32 of U-shaped rod 30 which is journaled there 
between, permitting pivoting of seat 10 about a horizontal 
transverse axis immediately below the seat. In addition 
to its function as a bearing for rod 30, plate 60 has a load 
distributing function for distributing the weight of the user. 
Figure 5 shows the limits of tilting of seat 10...found in 
adjustment of the chair to various persons, lip 65 abutting 
the forward end of horizontal rod portion 24 as the seat 
tips forward and the rear of the seat abutting horizontal 
rod portion 24 as the seat tips backward. The forward 
edge. 80 of seat 10 may move as much as two inches from 
its lowermost position to its uppermost position. 
The material forming seat 10 and back 12 must have Bo 

more resistance to distortion than can be overcome by the 
weight of the persons for which the chair is designed, i.e., 
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4 
children or adults. It has been found that % inch vulca 
nized fiber sheet has approximately the correct amount of 
resiliency for the use of the chair with children. The 
short-legged person sitting in the chair will cause forward 
edge 80 of seat 10 to assume the lowermost position in 
Figure 5; and, conversely, a long-legged person will cause 
the forward edge of seat 10 to assume the uppermost posi 
tion shown in Figure 5. With the pivotal support for the 
seat position substantially as shown, the weight is bal 
anced about the pivot of seat 10. Of course there is more 
weight in the trunk of the body than in the legs, but much 
of the weight of the leg will be borne by the seat near front 
edge 80, whereas the weight of the trunk of the body will 
not be applied to the seat 10 by the buttocks completely 
at the rear of seat 10, but rather will center at some 
position between the center of the seat and the back of 
the seat. Therefore we have in effect a long arm and a 
short arm of a lever; the short arm being from the hori 
zontal rod portion 32 to edge 80, and the long arm being 
from the horizontal rod 32 to a point short of the rear 
of seat 10, the former supporting less weight, and the 
latter supporting more weight, by which means substan 
tially an equilibrium is reached, as is well known in the 
working of levers. 
The exact point, longitudinally of seat 10, at which 

horizontal rod portion 32 is positioned will be determined 
by consideration of the weight distribution on the seat and 
the amount of resistance to distortion of the material of 
seat 10 and back 12. The weight of the legs of the short 
legged person will press edge 80 of seat 10 downward to 
the position shown in Figure 5 so that the forward edge of 
the seat will not put excessive pressure on the back of the 
leg. For the long-legged person, the forward edge 80 
will raise to the uppermost position shown in Figure 5 and 
will gently support the back of the leg in this position. 
This adjustment will be understood to those skilled in the 
art. . 
There is a second adjusting action of the seat, which 

is part of the adjustment of the chair to the length of the 
leg. The second action is dependent on the angle the legs 
present to the floor. If the legs are extended completely 
forward, they have the same effect as a shorter leg dis-, 
posed at right angles to the floor. Again, the legs have 
the same action as a shorter leg if they are folded under 

In each case the front edge of the 
seat will adjust to the distance from the knee to the floor. 
When a person sits in the adjustable chair, he will prob 

ably be unconscious of this adjustment as he has no index. 
by which this movement may be measured. This may be 
explained by contrast with the type of chair wherein the 
seat pivots and the back remains in position. In this 
latter construction, as the person takes the seat, his back 
moves longitudinally of the chair back as the seat tilts, 
and he is conscious of the pivoting of the seat with an ac 
companying sense of instability. In the present chair, 
the only movement of the part which the person could 
possibly feel is the change in angle between the seat. 10 
and back 12 and this is hardly noticeable. 
With the shoulders supported by the high back, the. 

back-bone in "floating' position, the weight distributed 
over the seat, so that excessive and uncomfortable pres 
sure is not placed on any part of the body, as for instance 
the buttocks, and with the distance from the forward edge. 
of the chair to the floor adjusted to the length of the lower 
legs of the person so that only slight pressure is placed 
under the back of the legs, a most comfortable chair is 
provided. This has been proven by test models. These. 
models have been subjected to excessive abuse beyond 
that which they would be subjected in ordinary use and 
have proven themselves to be most sturdy. 

In view of the various considerations in the forming of 
a. chair, such as efficiency, strength and economy, the 
Specific embodiment shown in the drawings has proven to 
be a very satisfactory construction. Advantages include 
the easy stacking of the chair, the pleasing appearanceland. 
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the little maintenance required. However it will be ap 
parent the chair could be formed in various ways within 
the conception shown and described herein. In other 
wards, the supporting structure could be of a different type, 
for instance, wood construction, the essential requirement 
being the providing of the horizontal pivot for seat 10 and 
the support for vertical movement of back 12. The various 
ways in which this might be done will be apparent without 
elaboration. Likewise, as has been mentioned before, 
the seat 10 and back 12 do not have to be made in a 
unitary structure as they could be hingedly connected and 
the resistance to relative movement therebetween could 
be effected by means of springs or friction joints. How 
ever, for economy and efficiency, it is believed to be an 
important feature of this invention that the aforesaid 
characteristics have been possible of attainment with the 
use of a single sheet of material selected from one of 
the materials having resilient properties inherent in the 
material. 

This chair may be characterized as affording adjustment 
to the size and posture of the user as distinguished from 
conventional practice where in general the user must 
accommodate himself to the shape of the chair. 

It is believed that it will be clearly apparent from the 
above description and the disclosure in the drawings that 
the invention comprehends a novel construction of a 
chair. 

Having thus disclosed the invention, I claim: 
1. A chair, comprising: a sheet of material forming a 

seat and a back in a unitary structure, said seat and back 
joining at an angle which is close to a right angle, a cen 
tral portion of said back having an opening therethrough 
and being cut away from the remainder of said back on 
three sides and being bent rearwardly forming an outstand 
ing, rigid sleeve; a portion of the sides of said seat being 
bent downwardly forming depending wings; a rigid metal 
framework including a first rod having two portions form 
ing an L-shape, one of said portions of said first rod being 
disposed upright and positioned in said sleeve for sliding 
movement of said sleeve longitudinally thereof and the 
second of said portions being positioned under said seat 
and longitudinally thereof, a second rod having a horizon 
tal portion and two legs depending therefrom forming an 
inverted U-shape, said horizontal portion running trans 
versely of said seat near the longitudinal center thereof 
and being secured to said second portion of said first rod 
with said legs forming the forward supports of said chair, 
a third rod shaped and positioned similarly to said second 
rod only being secured to said first rod behind said second 
rod with the legs thereof forming the rear supports of 
said chair; a bearing plate positioned between said hori 
Zontal portion of said second rod and said seat and having 
downwardly turned ends secured to said wings, clamping 
members on the underside of said bearing plate with said 
horizontal portion of said second rod journaled there 
between permitting tilting of said seat about said horizontal 
portion; and said sheet of material being resilient per 
mitting bending between said seat and back when said seat 
is tilted by the weight of user but said sheet resuming its 
normal position in the absence of such weight. 

2. A chair, comprising: a sheet of material forming a 
seat and a back in a unitary structure; means forming a 
sleeve positioned on the central rear portion of said back; 
a metal supporting framework including a first rod having 
two portions forming an L-shape, one of said portions 
of said first rod being disposed upright and positioned in 
said sleeve for sliding movement of said sleeve longitudi 
nally thereof and the second of said portions being posi 
tioned under said seat and longitudinally thereof, a second 
rod having a horizontal portion and two legs depending 
therefrom forming an inverted U-shape, said horizontal 
portion running transversely of said seat near the longi 
tudinal center thereof and being secured to said second 
portion of said first rod with said legs forming the for 
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6 
ward supports of said chair, a third rod shaped and posi 
tioned similarly to said second rod only being secured to 
said first rod behind said second rod with the legs thereof 
forming the rear supports of said chair; bearing means 
secured to said seat, said horizontal portion of said second 
rod being journaled in said bearing means permitting tilt 
ing of said seat about said horizontal portion; and said 
sheet of material being resilient and resisting deformation 
but permitting bending between said seat and back as said 
seat is tilted under force and said back moves longitudi 
nally of said upright portion of said first rod, and permit 
ting some bending of said back about said upright rod, said 
seat and back resuming their original position when such 
force is removed. 

3. A chair, comprising: a sheet of material forming 
a Seat and a back in a unitary structure, a central portion 
of said back having an opening therethrough and being 
cut away from the remainder of said back on three sides 
and being bent rearwardly forming an outstanding, rigid 
sleeve; a supporting framework including leg means and 
an upright rod positioned at the rear of said back, said 
upright rod being positioned in said sleeve for sliding 
movement of said sleeve longitudinally thereof; pivotal 
bearing means between said seat and said supporting 
framework disposed near the longitudinal center of said . 
seat and providing securing means therebetween per 
mitting tilting of said seat about a horizontal axis run 
ning transversely of said seat therebelow; and said sheet 
of material being resilient and resisting deformation but 
permitting bending between said seat and back as said 
seat is tilted under force and said back moves longitudi 
nally of said upright rod, said seat and back resuming 
their original position when such force is removed. 

4. A chair, comprising: a sheet of material forming 
a seat and a back in a unitary structure, said seat and 
back joining at an angle which is close to a right angle; 
a rigid metal framework including leg means and an up 
right rod positioned at the rear of said back and substan 
tially aligned with the longitudinal axis of said back; 
means positioned on the central rear portion of said back 
connecting said back to said upright rod permitting move 
ment of said back longitudinally of said upright rod and 
restricting movement of said back transversely of said 
upright rod; pivotal bearing means between said seat and 
said rigid metal framework disposed near the longitudi 
nal center of said seat and providing securing means there 
between permitting tilting of said seat about horizontal 
axis running transversely of said seat therebelow; and 
said sheet of material being resilient and resisting de 
formation but permitting bending between said seat and 
back as said seat is tilted under force and said back moves 
longitudinally of said upright rod, and permitting some 
bending of said back about said upright rod, said seat 
and back resuming their original position when such force 
is removed. 

5. A chair, comprising: a single resilient sheet of ma 
terial shaped to form a seat and a back in a unitary, 
integral structure; supporting means for said seat and 
back including substantially vertically oriented guide 
means engaging said back permitting movement of said 
back in a substantially vertical direction and preventing 
movement of the back laterally of the guide means in a 
substantially horizontal direction, the resiliency of said 
sheet permitting limited pivoting and return of said back 
about an upright axis formed by said guide means so that 
the back resiliently yields to turning of the user in the 
chair, said supporting means including pivotal bearing 
means pivotally supporting said seat on an axis running 
transversely of said seat approximately half way between 
the front and the rear of said seat, the resiliency of said 
sheet resisting deformation but permitting limited bending 
between said seat and back as said seat is tilted under 
the force of the weight of the user and as said back moves 
upward and downward in said guide means, the resiliency 
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of the sheet returning said seat and back to their original 
position when such force is removed. . . . . . . . 

6. A chair, comprising: a single resilient sheet of ma 
terial-shaped to form a seat and a back in a unitary, 
integral structure having an L-shaped outline when viewed 
from the side: supporting means for said seat and back 
including guide means substantially vertically oriented 
permitting movement of said back in a substantially ver 
tical direction and preventing movement of the back lat 
erally of the guide means in a substantially horizontal 
direction, said supporting means including, pivotal bear 
ing means pivotally supporting said seat on an axis run 
ning transversely of said seat approximately half way be-, 
tween the front and the rear of said seat; said sheet 
throughout the major extent of the seat and back being 
bent transversely excepting at the area of joinder of the 
seat and back at the bend of said L-shape where the sheet 
is transversely straight whereby the sheet is more easily 
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longitudinally bent in said area of joinder than in other 
areas, the resiliency of said sheet permitting limited bend-: 
ing between said seat, and said back as said seat is tilted 
under the weight of the user and as said back moves: 
upward and downward in said guide means, the resil . 
iency of the-sheet returning said seat and back to their 
original position when the weight is removed. 
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