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3,094,357 
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Jesse Shwayder, Jefferson County, Colo., assignor to 
Shwayder Bros., inc., Denver, Colo., a corporation of 
Colorado 

Filed Aug. 17, 1959, Ser. No. 834,004 
1 Claim. (C. 297-452) 

This invention relates to chairs and more particularly 
to metal chairs, such as folding chairs. 

Chairs, particularly folding chairs, have been made of 
wood for years, but are often unduly heavy and cumber 
some to handle. In addition, the life of such chairs is 
often limited by the strength of the wood at joints or 
pin connections, since wood tends to split or wear unduly 
at such connections. A folding chair made of metal has 
a relatively long life, but it is always desirable to make 
such chairs as light in weight as possible. However, 
the use of sheet metal or plate normally means that if 
the metal is sufficiently thick for strength, the Weight 
of the chair is greater than desirable. Seats of such 
chairs have been upholstered, but this is unduly expensive 
and also unduly increases the weight of the chair. A 
metal seat for a chair should be reinforced in some 
manner, as by depending flanges around the peripheral 
edges of the seat, or extra reinforcing members. Also, 
comfort and use of the chair can be enhanced by pro 
viding the seat and back with a layer of non-metallic 
material, while the appearance of the chair can be en 
hanced by providing a pattern on the seat and back. 
Also, it is desirable to provide a considerable degree of 
resiliency for the seat, but without unduly increasing 
weight. 
Among the objects of the present invention are to pro 

vide a novel chair; to provide such a chair, the seat and 
back of which may be formed of metal covered by a 
layer of non-metallic material; to provide such a chair 
in which the seat and back may have a suitable design 
formed thereon, to improve the appearance thereof; to 
provide such a chair in which the pattern of the metal 
back and seat not only contributes to the apperance of 
the chair, giving the appearance of more expensive mate 
rial, but also is more comfortable to use; to provide a 
novel metal seat for a chair which has a high degree of 
resiliency but does not unduly increase the weight of the 
chair; and to provide such a chair, the manufacture of 
which is readily adaptable to commercial practice. 
The foregoing and additional objects, as well as the 

novel features of this invention, will become apparent 
from the description which follows, taken in connection 
with the accompanying drawings, in which: 

FIG. 1 is a perspective view of a folding chair con 
Structed in accordance with this invention; 

FIG. 2 is a central lateral section of a chair seat having 
considerable resiliency which may be used with the chair 
of FIG. 1; 

FIG. 3 is a central longitudinal section of the chair 
seat of FIG. 2; 

FIG. 4 is a top plan view of a portion of a metal plate 
which may be used in forming the seat and back of a 
chair of this invention; 

FIG. 5 is a bottom plan view of the metal plate portion 
of FIG. 4; 

FIG. 6 is a fragmentary cross section, on an enlarged 
scale, of the plate of FIG. 4 provided with a coating; 

FIG. 7 is a top plan view of a portion of an alternative 
plate; 

FIG. 8 is a bottom plan view of the metal plate portion 
of FIG. 7; 

FIG. 9 is a fragmentary cross section, on an enlarged 
scale, of the plate of FIG. 7 provided with a coating; 
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2. 
FIG. 10 is a top plan view of a portion of a further 

alternative metal plate; 
FIG. 11 is a bottom plan view of the metal plate por 

tion of FIG. 10; and 
FIG. 12 is a fragmentary cross section, on an enlarged 

scale, of the plate of FIG. 10 provided with a coating. 
A chair constructed generally in accordance with the 

co-pending application of King D. Shwayder, Ser. No. 
655,838, filed April 29, 1957, now U.S. Patent No. 
2,865,437, is shown for illustrative purposes and may 
include, as in FIG. 1, a seat S and a substantially U 
shaped tubular frame member F forming the front legs 
50 and 50' and within the upper end 51 of which is in 
stalled a back B. Back B may be contoured for comfort, 
so as to fit the curve of the back of the user, and may 
be provided with a flange around its edges by which the 
sides and top of the back may be attached, as by Welding, 
to the upper end of the frame member. Back B may 
also have a lower edge 52 which is curled rearwardly 
to eliminate sharp edges at the lower edge of the back 
and also to add additional strength to the back. The rear 
legs 53 and 54 which, in the open position of FIG. 1, 
abut against the frame member F at their upper ends, 
may be pivotally attached, as by pins 55, to seat S adja 
cent the rear edge thereof, while the frame member F 
may be pivotally attached, as by pins 56, to the Seat S 
at a position approximately one-third the distance for 
wardly from the rear edge of the seat. Washers may be 
placed on pins 55 and 56, respectively, next to the seat, 
while the sides of frame F, as in FIG. 1, may be spaced 
from seat S by a spacer 57 at each side, each spacer 57 
being shaped to fit against the cylindrical surface of frame 
F and also extend outwardly therefrom at the center, 
i.e., at the position of pin 56. Each spacer 57 may be 
spot welded to frame F and also may be additionally 
secured in position by pin 56 and by a rivet 58, which 
pivotally attaches one end of a link 59 to the frame, while 
the opposite end of each link 59 may be pivotally at 
tached, as by a rivet 60, to the rear leg 53 or 54 adjacent 
the upper end of the latter. Struts 61, having down 
wardly extending ends, may be riveted between the front 
legs 50, 50' and rear legs 53, 54, respectively, while the 
lower end of each front leg may be provided with a cap 
62, and the upper and lower end of each rear leg may 
be provided with a cap 62 and 62, respectively. As will 
be evident, to fold the chair for storage or similar pur 
poses, the seat S may be tipped upwardly at the front 
and thence substantially into frame F, so that the rear 
legs will be moved against the front legs as links 59 pivot 
from the position of FIG. 1. 
The seat S may be provided with front corners 63, rear 

corners 64, a front flange 65, side flanges 66 and a rear 
flange 67, as in FIGS. 2 and 3, while curls 68, 69 and 70 
may extend inwardly and upwardly from the lower edge 
of the front, side and rear flanges, respectively. A corner 
clip 71 may extend around each rear corner 64 and also 
beneath the curls 69 and 70 adjacent the corner. As will 
be evident, the lower flange of each corner clip. 71, 
through engagement with curls 69 and 70, in effect pro 
vides a continuation of the curls around each rear corner. 
Corner clips 71 may be attached to the rear corners 64 by 
rivets, while a curved reinforcing bar 72, having an 
arcuate upper edge, may be attached to the front flange 
65, on the inside thereof, by rivets. The reinforcing bar 
72 stiffens the front edge of the seat. 

Both the back B and seat S may be formed of em 
bossed metal, having a suitable pattern thereon of spaced 
elevated and depressed portions, such as a series of lat 
erally and/or longitudinally spaced indentations, depres 
sions, blocks, ridges, valleys or the like, the identations 
or the like on one side being greater in extent than on 
the other side, or having a similar extent on each side. 
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The embossed metal is conveniently purchased in plate 
form from a manufacturer. Each plate is cut to shape 
and the respective parts formed in dies to the desired 
shape of the back B and the seat S. Then, the back and 
Seat may be dipped or-sprayed to provide a non-metallic 
coating 28 and 29 thereon, such as of enamel, plastic 
or the like. If the surface coating is sufficiently tenaci 
ous, the plates may be dipped or sprayed with the coating 
prior to cutting to size and forming in dies. Various pat 
terns of the embossed metal may be used, including the 
diamond shaped pattern of plate 23 of FIGS. 4-6, the 
rectangular pattern of plate 24 of FIGS. 7-9, the parallel 
line pattern of plate 25 of FIGS. 10-12, or other suit 
able patterns. In addition to an increase in stiffness due 
to Work hardening during embossing, a chair seat or back 
formed of embossed metal is more comfortable to use. 
Thus, the elevations and depressions of the embossed 
metal provide a degree of ventilation, so that the chair is 
more comfortable during use at higher temperatures. 
Also, the chair seat and back do not feel as cold during 
use at lower temperatures, because of the reduction in 
actual contact area. 
The seat S of FIGS. 2 and 3 may include a metal 

layer 75 which may be provided with a plastic layer 76, 
as in the aforesaid U.S. Patent No. 2,865,437, and layer 
75 thus may be provided with a smooth surface on each 
side, although embossed metal, such as shown in FIGS. 
4-12 may be used. The metal layer 75 may be formed 
to shape and provided with a front flange 65, side flanges 
66 and a rear flange 67, as before, with the front flange 
having a curl or lip. 68, the side flanges having a curl or 
lip 69 and the rear flange having a curl 70 to form an 
integral rigid frame for metal 75, while corner clip. 71 
and the front reinforcing bar 72 may also be used. How 
ever, the edges of seat S" may be constructed in any other 
Suitable manner. The seat S is convex on the top but 
is adapted to move down to the dotted position 77 of 
FIGS. 2 and 3 when the weight of the user is placed 
thereon. Thus, the metal 75 is preferably steel or other 
Suitable non-stretchable material which may be treated, 
as by heat treatment, so as to have a high degree of re 
siliency, as in the case of spring steel, or a suitable alumi 
num or magnesium alloy. Without any weight thereon, 
the metal 75, being of Sufficient area, assumes the convex 
shape shown in full lines, but when weight is placed there 
on, the metal 75 will bend, such as to the concave dotted 
position 77. However, when the weight is removed, the 
metal 75 will again rise to a convex shape. Due to the 
flexibility of the material, the sheet S is very comfortable 
for the user, since, it will adjust to the contour of that 
portion of the user placed on the seat. Also, the metal 
layer 75 has a sufficient degree of resiliency that it will 
approximate the effect of a cushion seat provided with 
springs. 
The pattern of embossing may be selected so as to 

produce a pleasing appearance, such as the diamond 
shaped pattern of the plate 23 of FIG. 4, the rectangular 
pattern of plate 24 of FIG. 7, or the longitudinal line pat 
tern of plate 25 of FIG. 10. The plate may be provided 
with a coating 28 on one side and a coating 29 on the op 
posite side, as of enamel, resin or plastic, or any other 
Suitable coating, as in FIGS. 3, 6, 9 and 12, although the 
blocks, ridges, Valleys, indentation lines and the like of 
the plate permit the coating to adhere more tenaciously 
to the Surface of top T so that a less expensive coating, 
Such as enamel, may be used. Even with a less expensive 
coating, the top has the appearance of more expensive 
material. 

In the patern illustrated in FIGS. 4-6, two series of 
diagonally extending connected ridges 30 surrounding a 
Series of Spaced, diamond shaped depressions 31 are 
formed on one side of the plate, while two series of di 
agonal indentation lines 32 are formed on the opposite 
side, the indentation lines 32 conveniently being in align 
ment With the centers of ridges 31. In the case of the 
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4 
pattern of the plate 24 of FIGS. 7-9, two series of con 
nected ridges 33, disposed at right angles to each other 
and surrounding rectangular depressions 34, may be 
formed on one side of the plate, with two series of in 
dentation lines 35, at right angles to each other and form 
ing a rectangular pattern, as in FIG. 8, may be produced 
on the opposite side, with the indentation lines 35 pref 
erably opposite ridges 33. As will be evident, the pat 
tern of plates 23 or 24 may be reversed to provide up 
standing, diamond shaped or rectangular blocks in posi 
tions corresponding to the diamond shaped depressions 
31 and rectangular depressions 34, respectively, sur 
rounded by two series of valleys disposed diagonally or 
at right angles to each other and thereby forming a di 
amond shaped or rectangular grid pattern on one side of 
the plate with the indentation lines 34 or 35 on the op 
posite side forming a pattern similar to that of FIG. 
4 or 7, indentation lines 32 or 35 then preferably being 
opposite the center lines of the raised blocks. In the pat 
tern illustrated in FIGS. 10-12, a series of longitudinally 
extending, wider lands 36, interspaced with intermediate 
lands 37 and narrow lands 38, may be provided on one 
side of plate 25. These lands may be separated by inden 
tations or grooves 39, also extending longitudinally of 
the strip, the pattern being repeated across the width of 
the plate in a Suitable manner to provide a pleasing ap 
pearance, as in FIG. 10. On the opposite side of the plate, 
a series of ridges 40 may extend longitudinally of the strip 
and be disposed opposite the respective grooves 39, be 
tween lands, 41, intermediate lands 42 and narrow lands 
43 as in FIGS. 11 and 12. 
From the foregoing, it will be evident that a chair con 

Structed in accordance with this invention fulfills to a 
marked degree the requirements and objects hereinbefore 
Set forth. The high degree of resiliency or spring proper 
ties of the preferred material are such that the seat, al 
though normally convex, will be more comfortable in 
use, since it will bend to a concave position when the 
Weight of the user is placed thereon, but will move back 
to a convex position when the weight is removed. 

Although certain preferred embodiments of this inven 
tion have been illustrated and described, it will be under 
stood that other embodiments may exist and variations 
made therein, all without departing from the spirit and 
Scope of this invention. 
What is claimed is: 
A chair seat comprising a generally smooth non-stretch 

able sheet; and a rigid frame formed integrally with said 
sheet including flanges extending downwardly from said 
sheet, said sheet being of Sufficient area to provide a nor 
mally convex upper surface and having sufficient resiliency 
that said surface will become concave when the weight 
of a normal user is placed thereon, but will spring back 
to said convex position when the weight of the normal user 
is removed. 
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