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King D. Shwayder, Detroit, Mich., assignor to Shwayder
Bros., Inc., Denver, Colo., a corporation of Colorado

Application April 29, 1957, Serial No. 655,838
7 Claims. (CL 155—186)

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

Chairs, and particularly folding chairs, have been made
of wood for years, but are often unduly heavy and cum-
bersome to -handle; as well as having a tendency to be-
come marred and scratched. In addition, the life of
such chairs is oftén limited by the strength of the wood
at joinnts 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, as well as
being capable of being made comparatively light in
weight, but the seats of all-meta} chairs, when painted
or enameled, have a low coefficient of friction; so that
the user tends to slide around on the seat. Also, a
paint or enamel coating on metal has a tendency to wear
through - relatively .quickly. Seats of such chairs have
sometimes been upholstered, but this is unduly expensive
and such chairs have not-had as long a useful life as
desired. - A metal seat for a chair, if made sufficiently
light, must be reinforced in some manner, as by depending
flanges around the peripheral edges of the seat, or extra
reinforcing members. Also, both the appearance and
comfort and use of the chair can be enhanced by pro-
viding 'the seat with a layer of a relatively long-wear-
ing;  non-metallic material, such as a plastic. ~However,
it-is- difficult to apply a plastic layer ‘to a preformed
seat, because of the corners and the necessity for shap-
ing a plastic layer to- conform to the shape of the seat,
including the corners, as well as attaching the ' plastic
layer to: a non-planar surface. In addition, the exposed
edges of a plastic layer are more susceptible to becom-
ing dislodged, so that the plastic layer should extend to
the underside of the seat, but this produces -additional
difficulties in attaching it to the seat.
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Among the ‘objects of the present invention are to

provide a novel chair seat; to provide such-a chair seat
which is formed of metal covered by a layer of non-
metallic material, such as plasti¢; to provide such a seat
in ‘which the covering layer may have 2 suitable design
embossed or otherwise formed therein, to' improve -the
appearance of the seat; to provide such a seat in which
the problems pertaining to the attachment of the layer,
particularly around the corners, are overcome; to pro-
vide a novel method of forming a chdir seat; and to
provide such a chair seat and a method of forming
the same which will be readily adaptable to commercial
practice.

Additional -objects: of this invention, as well as the
novel features thereof, will become apparent from the
description which follows, taken in connection with the
accompanying drawings, in which: o

Fig. 1 is a perspective view of a folding chair provided
with a seat comstructed in accordance with this inven-
tion;

Fig. 2 is a perspective view of the chair of Fig, 1, par-
tially folded; -

" Fig. 3 is a side elevation of the chair of

f Fig. 1, when
folded for storage or the like; B
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2

‘Fig. 4 is a perspective view of the seat of the chair of
Fig.'1;

Fig. 5 is a vertical section, on a slightly larger scale,
taken along line 5—5 of Fig. 4;

Fig. 6.is a bottom view of the seat of Fig. 4, with cer-
tain parts omitted; - -

Fig. 7 is a top plan view, on a larger scale, of a corner
clip of the seat of Fig. 4;

Fig. 8.is-a side elevation of the corner clip of Fig. 7;

Fig. 9. is a fragmentary, oblique section, taken along
line 9—9 of Fig. 4, on a larger scale;

Fig. 10 is-a condensed, transverse vertical section of a
blank utilized in forming the seat of Fig. 4, and illustrating
one step in.the production of the seat; and

Figs. 11, 12 and 13 are similar condensed vertical sec-
tions, illustrating further steps in the production: of the
seat, with Fig. 13 being a section taken along line 13—13
of Fig. 6, on an enlarged scale. -

A chair having a seat S, constructed in accordance with
this invention may-include, as in Fig. 1, a substantially
U-shaped. tubular frame member F forming -the front
legs 10 and 10’ and within the upper end 11 of which
is installed a back 12. Back 12 may be contoured for com-
fort, 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 11 of the frame member.
Back 12 may also have a lower edge 13 which is curled
rearwardly, as shown in Figs. 2 and 3, to eliminate sharp
edges at the lower edge of the back and also.to add ad-
ditional strength to the back. - The rear legs 14 and 14/,
which in the open position of Fig..1, but against the

- frame member F at their upper ends, may be pivotally at-

tached, as by pins 15, to the seat S adjacent the rear edge
thereof, - while the frame member F may be pivotally. at-
tached, .as. by pins .16, to the seat S at a position ap-
proximately one-third the distance forwardly from the
rear edge of the seat. ' Washers may be placed: on pins
15 and 16, respectively, next to the seat, while the: sides
of the frame F, as in Fig. 1, may be spaced from the:
seat'S by a spacer 17 at each side, each spacer 17 being
shaped to.fit against the clindrical surface of the frame
F and also extend outwardly therefrom at the center, i. e.,
at the position of pin 16. FEach spacer 17 may be spot
welded to the frame F and also may be additionally
secured. in position by pin 16 and by a rivet 18, which
pivotally attaches one end of a link 19 to the frame,
while the opposite end of each link 19 may be pivotally
attached, as by a rivet 28, to the rear leg 14 adjacent’
the upper end of the latter. Struts 21 and 21/, having
downwardly extending ends, may be riveted between the
front legs 10, 18’ and rear legs 14, 14, respectively, while
the lower ends of front legs 10 and 1¢’ may be provided

_ with caps 22-and the upper and lower ends of rear legs

i4 and 14’ may be provided with caps 23 and 23, re-
spectively. - As will be evident from Figs 2 and 3, to
fold the chair for storage or similar purposes, the seat
S ‘may ‘be tipped upwardly at the front, as in Fig. 2,
and thence substantially into the frame F, as in Fig. 3;
so that the rear legs will be moved against the . front
legs as ‘the links 19 pivot from the: position: of ‘Fig. 1
to the position of Fig. 2, and thence to the position of
Fig. 3. ‘ ‘

In-accordance with this invention, the seat S, as in
Figs. 4, 5 and 6, may be formed from 2 strip or sheet of
metal M, such as cold rolled steel, to which a piastic layer
P, such as a plasticized polyvinyl chloride resin, the
outer surface of which has a desired color and a suitable
design embossed thereon, is bonded while the metal and

" plastic strips are flat in a suitable manner, such as de-

scribed in UL S. Patent 2,728,703, The vinyl layer P
extends over -the front corners 25, rear corners 26, front
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flange 27 and side flanges 28, shown in Figs. 1 and 2, as
well as over rear-flange 29 and around curls 30, 31 and
32, shown in Fig. 6, the latter of which extend inwardly
and upwardly from the lower edge.of the front, side.and
rear-flanges, respectively, Front curl 30 may be integral
with the side curls. 31 at the front corners 25, while a
notch 33, shown in Figs. ‘6 and_9, ‘is ‘provided at the
corner between each side flange 28 and rear flange 29,
for a purpose described later. A cormer clip C, as in
Figs. 4 and 7-9, is attached to each side ‘flange 28 and
extends around ‘the rear corner ‘and also beneath the
curls 31 and 32 adjacent the corner. The corner clips
C may be attached to the rear corners 26 by rivets 34,
while a curved reinforcing bar ‘35, ‘having an arcuate up-
per edge, may be attached to the front flange 27, on the
inside thereof, by rivets 36, as ‘in Figs. 4 and 5. The
reinforcing bar 35 ‘not only stiffens the front edge of the
seat, but also assists in maintaining ‘the desired -curva-
ture of the top, which is preferably shaped to a contour
which will provide as great a degree of comfort as pos-
sible for a person -sitting on the seat. Thus, the upper
surface of seat S may be dished, such as to the longi-
tudinal concavity shown in Fig. 5 and the lateral con-
cavity indicated .in Fig. 13. In addition to the holes for
rivets 34, the side flanges 28 may be provided with holes
37 and 38, as in Fig. 4, for the respective pins 15 and 16.

As illustrated in Figs. 7-9, each corner clip C may be
provided with an outer flange 4¢ which cenveniently
extends for.an arc of approximately 90° with a straight
section at each end of the -arc, the radius of the arcuate
portion of the outer flange 4§ corresponding to the ra-
dius of the outside of the rear corner 26 of the seat
panel. A front edge 41 of the outer flange 40 may slant
downwardly, as in .Fig. 8, to provide clearance for the
rear legs 14 -and 14’, as well as to improve the appear-
ance of the seat. .Each corner clip may also be provided
with. a hole 42 for the rivet:34, while :the lower edge is
preferably provided with an arcuate flange 43 adapted to
extend around the:curls.31 and 32, such :as to approxi-
mately the mid-point of the inside of each curl, as in
Fig. 9.  As will be evident, the lower flange 43 of each
corner clip C, through engagement with the curls 31 and
32, in effect provides a continuation of the curls around
each rear corner. .

In accordance with this invention, a strip or sheet of
metal, such as cold rolled steel of ‘an appropriate width
and an appropriate thickness, such as 0.035 in., may be
treated by the “Marvibond” process, in which the steel
is cleaned chemically and . treated to produce a deposit
of iron phosphate on the surface. The steel sheet may
then be covered with an adhesive layer, such as a one-
half mil layer of “Kotol” cement, supplied by the Nau-
gatuck Division. of U. :S. Rubber Company, then sub-
jected to a temperature-of 175° F. in an oven for ap-
proximately one minute in order to evaporate the solvents
in the adhesive. The temperature. of the oven may then
be raised to elevate the temperature of the sheet to 400°
F., and as the steel sheet emerges from the oven, the
plastic layer. is applied to the adhesive coated surface of
the steel sheet and then subjected to pressure, as by rolls,
to.insure uniform adhesion. The plastic layer may be a
plasticized polyvinyl chloride sheet of appropriate thick-
ness, such as. on the order of 0.012 in., which may be a
calendered, semi-rigid sheet having any desired print or
embossed. pattern applied by the manufacturer thereof.
After cooling, the vinyl clad steel sheet is cut into lengths,
or lengths -and widths, appropriate for the individual
panels which are to be used in making the seat S. Each
vinyl clad steel panel is then placed in a die and formed
to the shape illustrated in Fig. 10, i. e., with the top
dished to form the desired contour and with a front
flange, side flanges 28’ and a rear flange 29’ depending
therefrom. The vinyl.layer P, during this forming opera-
tion, will be drawn over the.front and rear corners 25
and 26 of Fig. 1, with perhaps a slight distention or dis-
tortion .of the pattern which, however, will not be par-
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ticularly evident to the average observer and, in any

-event, will not-detract from the appearance thereof. The

lower edges of the flanges may be trimmed, as along the
trim line 458 of Fig. 10.

As in Fig, 11, notches 33’ then may be cut in the rear
corners between the side flanges 28’ and rear flange 29’,
the depth of the notches 33’ being such that the inner
edge of each final notch 33 will correspond to the be-
ginning of curvature of the curls 31 and 32, when formed
later, and the width of the notches being such that the
curls 31 and 32, ‘when formed later, will end at the
noiches 33 in'a substantially straight line. In other words,
the notches. 33 prevent-the curls 31 and 32 from having
to extend around the rear corners. As in Fig. 12, the
lower edges 46 of the -flanges may then be bent inwardly
in a precurling operation; and then the precurled edges
of the flanges may be bent inwardly and around to form
the curls 30, 31 and 32, as in Fig. 13. As will be evi-
dent, the radius of -the -front ‘corners 25 is such that the
curls at the lower edges-of the front and side flanges
may be bent around the corner without placing an undue
strain on the plastic layer ‘P. ‘However, since the rear
corners have a much smaller radius than the front cor-
ners, if an attempt 'were made to form the side curls 31
and rear curl 32 integrally, the plastic layer P would
tend to be pushed together -and perhaps separated from
the metal. Also, due to the smaller radius at the rear
corner, ‘it would be difficult to support both the metal
and plastic while bending the curls ‘around the rear cor-
ners. Thus, the notches 33’ eliminate both the possibility
of separation of .the plastic layer from the metal and also
the difficulties in :bending and supporting the metal and
plastic ' when forming -the curls 31 and 32 at the rear
corners. After the seat S has been formed to shape, such
as shown in Fig. 6, the holes 37 and 38 in the side flanges
28, as well as the holes in front flange 27 for rivets 36
for the reinforcing *bar 35 -and the holes for the rivets.34
for the corner <clips C-may be:punched-and the reinforc-
ing bar 35 and corner-clips C-attached to the seat panel.
Then, the remainder of ‘the parts may be :assembled in.a
conventional manner,

Due to-the fact that the plastic layer P extends -around
the outside of the metal layer M, both over the top,
around all of the top corners and also downwardly over
the front, rear and side. flanges and, in addition, inwardly
around ‘the curls 39, 31 and 32, the plastic will tend to
remain adhered to the metal, even though relatively rough
usage is encountered. As will be evident from Fig. 13,
the edges 47 of the metal M and plastic P are protected
from-blows or impacts, due to the preferred shape of the
curls 39, 31 and 32, while the corner clips C protect
the exposed edges at slot 33. ' Placing such exposed edges
in a protected position increases the useful life of the
seat, sinee a plastic layer bonded to metal is more readily
separated at -an -exposed edge. The -corner clips C not
only cover the notches and reinforce the seat S adjacent
the point of -attachment to the rear legs 14 and 14’, but
also prevent damage to the plastic :layer P at the rear
corners when the seat is being pivoted between the open
and closed positions of Figs. 1 and 3, respectively, as well
as vice versa.

From the. foregoing, it will be -evident that a chair seat
constructed.in accordance with this-invention fulfills'to a
marked. degree the requirements and objects hereinbefore
set forth. By covering the metal seat with a layer of
plastic, such as a pclyvinyl resin, not only is the:seat’s
appearance improved, but also-its wearing qualities, due
to the greater resistance of the plastic to scratching or
scuffing than paint or enamel coating on a metal seat. ‘A
plastic. covered metal-seat is also more comfortable for
the user, particularly when the seat is formed to provide
a concavity in the top which will correspond more nearly,
to that portion of the anatomy of the user which is placed
upon the seat. The curls, which extend inwardly.and
around from the lower edge of the depending flanges-on
all four sides of the seat, not.only.increase resistance of
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the seat to deformation, but also prevent the edge of the
plastic layer from being exposed, since the plastic layer
extends around each curl. The corner clips C, which
form an important feature of this invention, not only
reinforce the rear corners of the seat, but also the appear-
ance of the seat by covering the notches, which permit
the curls to be formed more readily at a corner having a
relatively small radius. The front reinforcing bar, placed
on the underside of the front edge of the seat, not only
adds strength to the seat as a whole, but also stiffens the
seat at the point at which the weight of the user is most
likely to be concentrated.

The method of forming a chair seat, in accordance with
this invention, permits a chain seat to be formed quite
readily  and economically. A firm bond  between the
plastic layer and the metal of the seat may be formed
while the layers from which the seat is made are in strip
form, thereby permitting the desired pressure, as by
rollers, to insure a firm bond much more readily than
if the plastic layer were attempted to be applied after the
metal portion of the seat has been previously formed to
shape, or even partially formed to shape. Due to the
bond between the plastic layer and the metal, which may
be thus formed so readily, the plastic layer will remain
adhered to the metal during the forming operations. The
forming operations may also be carried out quite readily.
The notching and the precurling of the lower edges of
the flanges are also important, since they permit the curls
at the lower edges of the flanges to be formed to a desired
shape with a minimum of possibility of destroying the
bond between the plastic and metal.

Although a specific embodiment of this invention has
been illustrated and described, it will be understood that
other embodiments may exist and that various changes
may be made, both in the construction and in the method
of forming the seat, without departing from the spirit
and scope of this invention.

What is claimed is:

1. A chair seat comprising a layer of metal having a
plastic layer bonded to the exterior surface thereof and
having a top and depending flanges on substantially all
sides, the lower edges of said flanges extending inwardly
and upwardly as a curl so as to add rigidity to said seat
and also place the exposed edges of said metal and plastic
layers in a protected position.

2. A chair seat, as defined in claim 1, wherein said
flange at the front of said seat merges with said top in a
convex portion; and including a convex, laterally extend-
ing reinforcing bar attached to said front depending flange
on the inside thereof and engaging the underside of said
convex portion.
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3. A chair seat comprising a layer of metal having a
plastic layer bonded to the exterior surface thereof and
having a generally rectanguiar top and depending flanges
on substantially all sides, the lower edges of said flanges
extending inwardly and upwardly as a curl so as to add
rigidity to said seat and also place the exposed edges of
said metal and plastic layers in a protected position, each
rear corner having a notch between said curls; and a
clip attached to each cormer, each said clip extending
around said corner and having a lower flange in engage-
ment with said curl at each side of said notch.

4. A chair seat, as defined in claim 3, wherein the
corners of said top are generally rounded and the front
corners have a greater radius than the rear corners.

5. A chair seat, as defined in claim 4, wherein said
curls are arcuate; and each said corner clip is provided
with an arcuate lower flange extending around said corner
and corresponding in shape to the engaged portion of
said curls.

6. A chair seat comprising a layer of metal having a
plastic layer bonded to the exterior surface thereof and
having a generally rectangular, concave top provided
with rounded corners, the front corners having a greater
radius than the rear corners, a depending flange at the
front, rear and sides, the lower edges of said flanges ex-
tending inwardly and upwardly as an arcuate curl so as
to add rigidity to said seat and also place the exposed
edges of said metal and plastic layer in a protected po-
sition, said flanges having a notch at each rear corner
between said curls; a convex laterally extending rein-
forcing bar attached to said front depending flange on
the inside thereof and engaging the underside of said
convex portion; and a clip attached to each rear corner,
each said clip having an upright flange extending around
said corner and an arcuate lower flange extending around
said corner and in engagement with said curl at each side
cf said notch, the side of each said upright flange having
a forwardly and downwardly inclined edge.

7. A chair including a seat as defined in claim 6; an
inverted U-shaped frame member providing front legs and
pivotally attached at opposite sides to the depending side
flanges of said seat; and a rear leg pivotally attached to
each said side flange adjacent the rear thereof at a point
above said inclined edge of said upright flange of a corner
clip.
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