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UNITED STATES PATENT of FICE 
2,458,095 

SEAT CONSTRUCTION FOR, CHAIRS 

John B. O'Connor, Aurora, Ill., assignor to Lyon. 
Metal Products, Incorporated, Aurora, Ill., a 
corporation of Illinois 

Original application October 7, 1941, Serial No. 
413,990. Divided and this application July 22, 
1946, Serial No. 685,427 

10 Claims. (Cl. 155-194) 
1. 

This invention relates to a new and improved 
construction for chairs, including chairs of the 
metal frame folding type and more particularly 
to an improved form of seat construction. 
An object of the invention is to provide a sheet 

metal seat construction including a novel under 
lying frame constructed and assembled with min 
imum material and expense for supporting the 
sheet metal seat, particularly at the front end 
of said seat for either folding or non-folding metal 
chairs. 
Yet another object of the invention resides in 

providing a novel construction of sheet metal Seat 
on a metal frame upon which the sheet metal 
seat is mounted, and particularly with reference 
to the manner of forming the sheet metal Seat 
with depending skirts or flanges forming a hous 
ing or attaching means for the underlying frame 
work of the seat, and particularly with reference 
to the construction whereby the framework pro 
jects out Wardly beyond the sheet metal seat at 
the rear thereof and carries. antifriction means 
adapted to slide freely in a channel-like portion 
of the rear legs when the chair is folded or un 
folded. 
Yet another object of the invention resides in 

the manner of reinforcing the underside of the 
forward portion of the sheet metal seat beyond 
the pivotal axis where the seat is pivotally 
mounted on the front leg members or frame mem 
bers and by means of which construction the 
Weight of a person sitting in the Sheet metal seat 
is supported forwardly of the cross brace of the 
frame member by projections on the frame mem 
ber which extend forwardly of the point where 
the cross brace and side frame are intercon 
nected. 
These and other objects of the invention will 

be apparent from a perusal of the following speci 
fication when taken in connection. With the ac 
companying drawings, wherein: 

Figure 1 is a perspective view of an all metal 
embodiment of the invention showing the chair 
in open position; 

Figure 2 is a similar view showing the chair in 
closed position; 
Figure 3 is a sectional view taken along the line 

3-3 of Figure 1; 
Figure 4 is a section taken on the line 4-4 of 

Figure 3; 
Figures 5, 6 and 7 are views of the metal seat 

or chassis. 
The present invention is a division of my pend 

ing application Serial No. 413,990, filed October 
7, 1941, which has now become abandoned, which 

5 

O 

20 

30 

40 

2 
in turn contains subject matter, common to my 
prior application 170,256, filed October 21, 1937, 
now issued as Patent 2,364,093 of December 5, 
1944. ; , . " 

Referring now to the drawings, and particularly 
to Figures 1, 2 and 3, the chair in general con 
prises a main frame formed from a metal channel 
bar 9 bent into U-shape and braced at its lower 
end by a cross brace it. In cross section the 
substantially U-shaped frame is channel shaped, 
including an intermediate wall and two spaced, 
parallel flanges. 0d. As shown in cross section 
in Figures 2 and 3, this front cross brace it com 
prising a length of relatively heavy strip sheet 
metal in which a central panel portion at there 
of is bent forwardly substantially into the plane 
of the outer face of the front flange Co. and 
wherein the portions of the strip above and below 
the panel a are bent or are disposed rearwardly 
of and within the plane of the rear face of the 
front flange ea of the channel member 9. In 
addition, the two ends fid and fle, only one being 
shown, of this cross brace are bent at right 
angles to the intermediate portions of the strip . 
The brace is preferably of such a width that the 

- width of these bent ends is substantially equal to 
the Width of the channel of the leg member 
so as substantially to fill and fit within the width 
of the channel. These normally bent, integral 
end portions f id and fe are preferably riveted 
as at f to the intermediate wall portion. Oa. 
of the channel front leg by means of tWo, rivets. 
By means of this construction the lower ends of 
the legs are rigidified by a brace which has no 
tendency to turn. A pair of shorter channel bars 
f2 and 3 of cross section similar to that of the 
front U-shaped frame are provided as rear legs 
for the chair except that the panel portion is ex 
tended outwardly substantially into the plane of 
the rear face of the rear flange 2a and the upper 
and lower edgeportions of this cross brace 4 are 
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chair. 

disposed forwardly and within the front face of 
this rear flange 2a. The lower portions of these 
legs are connected by the cross brace 4. These 
rear legs 2 and f3 are pivotally secured at their 
upper ends to the channel O and together form a 
rear support frame or rear leg structure for the 

A more detailed disclosure of the con 
struction of the pivotal connection between the 
front and rear legs will be more fully hereinafter 
given. A sheet metal back 5 is secured to the U 
channel 0 at the upper end thereof and a pref 
erably sheet metal seat f6 is pivotally secured to 

5 
the frame by pivots . In addition, each rear 
corner of the seat is provided with a projection 
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8, carrying a cylindrical lug 19 slidable within 
itS aSSociated rear channel bar and each of the 
rear channel bars carries a stop 2 for limiting 
the upward movement of its associated lug. The 
lower ends of the channel bars C, 2 and 3 carry 
attachable feet, affording a firm and solid support 
Construction for the chair. 
The construction of the main sheet metal seat 

S which constitutes the seat chassis or frame 
work for the chair is illustrated in Figures 5, 6 
and 7. As herein shown, the seat frame is com 
posed of a pair of side members 52 of relatively 
heavy metal strap material or metal of heavier 
gauge than that of the seat proper. These side 
members carry at their ends the cylindrical lugs 
9, as is clearly shown in Figures 3 and 4, and 

these Side members 53 are Secured to the cross 
brace meinber 53 preferably in the manner here 

O 

inafter disclosed. The complete seat is formed 
by applying a sheet metal piece 54, see Figure 5, 
of Suitable size and shape, and preferably hav 
ing holes 3 formed therein, as illustrated in 
Figure 5, to the seat frame. The sheet metal 
member 54 is formed by stamping or otherwise 
forming it into the shape shown in Figure 7, 
Where it is provided with a downwardly depend 
ing flange 55 which in turn is formed With an 
internal flange 55a, see Figure 3. This sheet, 
metal Seat is Secured to the frame member 22 by 
any Suitable means which may include welding. 
As previously indicated, the metal seat. 6 is a 
completely formed seat for the chair and may be 
used with or without a covering member. The 
upper Surface of the seat is somewhat S-shaped, 
rendering it very comfortable as a seat support. 
The CrOSS brace 53, together with the side frame 
members 52 and the marginal flanges 55 of the 
Sheet metal seat 54, and the S-shape of the seat, 
makes the seat assembly very rigid and substan 
tial. It is to be understood that the sheet metal 
piece 54 forming the main seat is considerably 
thicker than the light sheet metal piece 45, and 
due to its shaping which affords cantilever action, 
forms a very strong seat support. 

In the construction of the forward ends of the 
two side strap members 52 and the cross brace 
53 it is to be seen that the cross brace 53 is spaced 
Somewhat rearwardly from the forward end of 
the seat and the side members 52 are provided 
With forwardly projecting portions 52d Which 
Constitute generally the upper half portions of 
the forward ends of these side straps 52. In 
Order to accomplish the foregoing, at their for 
Ward ends the Straps 52 are sitted substantially 
midway of their width and substantially parallel 
to the longitudinal axes of the straps 52 to pro 
vide two tongue portions 52a and 52b. The top 
edges of the strap extensions 52a project for 
Wardly considerably beyond the cross brace 53 
and the top edges thereof are in substantially 
the Same plane as the top edges of the straps 52 
So that the top edges of the projection 52a will 
form a projecting support for the front portion 
of the chair seat 54 to resist applied weight upon 
the Seat, thus carrying the support of the seat 
considerably forwardly of the cross brace 53, and 
forwardly of the highest point of chair seat 
curvature. Without this forwardly extending 
Support a relatively heavy load on the chair seat 
Would tend to show a break or creasing in the 
metal of the seat, at or near the high point of 
Curvature Supported by the cross brace 53. Thus 
I have provided a maximum support using a 
minimum amount of material. In addition, by 
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4. 
bending the tab 52b at right angles it may be 
Welded or otherwise affixed to the cross brace 53 
at both ends of the same to add additional 
Strength, especially at the seat front edge. By 
reason of the foregoing construction of the frame 
52 and 53 in the manner hereinbefore just 
pointed out, it is to be noted that both the side 
rails 52 and the cross brace provide an in portant 
design and provide maximum strength at mini 
nun Cost because the amount of neta used for 
bracing is held to a minimun by reason of this 
construction. It Will be noted that in the final 
assembly the flange portion 55 of the sheet metal 
seat 54 which encloses the two frame straps 52 
is Secured to these side straps 52 by means of the 
rivets, or bolts about Which the Seat pivots and 
are also secured thereto by means of rivets 8a. 
at the rear ends of the seats. It Wils also be 
noted that the downwardly turned flange 55 of 
the seat is bent inwardly as at 55a to hide rough 
edges, and this inturned flange 55ct likewise 
Snugly fitS against the botton edge of the Straps 
52. The crossbrace. 53, together with side men 
bers 52 and the narginal fanges 55 and the S 
shape of the seat, make the seat very rigid and 
Substantial. 

In the operation of the structure, it is to be 
noted that the side frame members 52 of the seat 
act as levers supported Substantially centrally by 
the frame pivots , and experience a downward 
thrust at their ends through the stops 9-2 and 
at their forward, ends, due to the fact that the 
principal Weight of the user is carried SubStar 
tially at the high point or apex of the Seat, which 
substantially overlies the cross frame bar 63. In 
this connection it is further to be noted that, the 
extending, ears 52d of the side frame neinbers 
project sufficiently forwardly so that the support 
ing action of the levers or side frames 52 is ex 
tended Substantially to the front of the Seat, pre 
venting collapse thereof, while permitting the 
Cross frame bar 53, as stated, to be disposed sub 
Stantially beneath the apex or high point of the 
seat to preserve the contour of the Seat Surface 
and provide adequate cross support at the most 
advantageous point. At the same time this con 
struction provides a means whereby the cross 
support may be simply attached to the side frame 
members, as by Welding, to the bent ear portion 
of the front of the side frames. The ears 52a, 
the cross bar 53, and the lever-like side frames 
52, together with their Support fulcruins and 
9-2, thus cooperate and combine to effect a 

firm Support of the seat, when in open position, 
With a minimum of parts and weight of mater 
rial. 

Pivot pin , and its cooperative nut 28, and 
the rivet. 8a, Figure 4, firmly secure the seat 
Emember 54 and the frame bars 52 together as an 
integral Unit, so that the seat, and frame act as 
a unit in the aforesaid lever action in Support 
ing the front part of the chair under the weight 
of a person. Sitting thereon. , 
By reference to Figures 3 and 4 it will be seen 

that the rear depending flange 53 of the sheet 
metal seat is cut a Way at the corners to provide 
two inwardly extending tabs 54th and that rivets 
55c pass not only through the depending side 
flange portions 55 of the sheet metal Seat, but 
also through these forwardly bent tabs 55t, and 
through the metal frame or strap members 52 
whereby these rivets serve to unite three thick 
neSSes of metal at the rear of the chair, to-wit, 
they rivet the downwardly depending side flanges 
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of the sheet metal seat to the rear portions of the 
frame 52 and also to the forwardly extending 
tabs or ears 54b of the rear depending fange of 
the sheet metal seat. Flanges 55a, are cut away 
or are mitered at the corners, see Figure 4, to per 
mit bending of flanges 55a, at right angles to the 
flanges 54a. And at the same time the real 
tensions 8 of the frame members 52 pass beyond 
rear flange 54a, of the seat at each rear corner 
thereof. These rear projections 8 each carry 
a roller 9 to slide in track bar channel 3 of the 
rear legs 2. 

It is obvious that various changes may be 
made in the Specific embodiments of the invention 
and in the several method steps of manufacture 
heretofore set forth, without departing from the 
spirit of the invention. For instance, padding 
could be applied to the back and/or seat of the 
chair. Accordingly the invention is not to be 
limited in any way to the precise embodiments 
shown or described, but only as indicated in the 
following claims, 
The claims of the present application are 

directed more particularly to the seat construc 
tion, various other features of the Structure dis 
closed being set forth and claimed in related cases. 

Having thus described the invention, what is 
claimed as new and desired to be secured by Liet 
ters Patent is: 

l. A metal chair construction comprising a 
metal Seat, said seat comprising a seat frame and 
a sheet metal seat member adapted to overlie and 
bridge said frame, said sheet metal seat member 
having downwardly turning flanges extending 
about peripheral portions thereof and said seat 
member being of somewhat S-shape from the 
front to the rear, said seat, frame comprising a 
pair of parallel, spaced apart side frame men 
bers lying generally within the depending flanges 
of the sheet metal seat member and extending 
substantially from the rear of said sheet metal 
seat reiber and terminating Short of the front 
of said sheet metal seat member, and a metal 
cross brace extending between said side frame 
members adjacent but spaced rearwardly of 
the forward ends thereof, each of Said Side 
members having portions extending forwardly of 
said cross brace to provide a forwardly projecting 
extension having a portion underlying to Support 
the underSide of the sheet metal Seat member be 
yond said cross member on each side of said seat, 
and each of said side frame members adjacent 
its junction with the cross brace including a Sec 
Ond metal extension bent normally to Said first 
metal extension and attached to said croSS brace. 

2. A metal chair construction comprising a 
metal seat, said seat comprising a seat frame and 
a sheet metal seat member adapted to overlie and 
bridge said frame, said sheet metal seat member 

33 

having downwardly turning flanges extend 
ing about peripheral portions thereof and Said 
seat member being of somewhat S-shape from 
the front to the rear, said Seat frame comprising 
a pair of parallel, Spaced apart side frame men 
bers lying generally within the depending flanges 
of the sheet metal seat member and extending 
Substantially from the rear of Said sheet metal 
seat member and terminating short of the front 
of said sheat metal seat member, and a metal 
cross brace extending between said side frame 
members adjacent but spaced rearwardly of the 
forward ends thereof, each of said side members 
having upper portions extending for Wardly of 
said cross brace to provide a forwardly projecting 
extension having its upper edge underlying to 
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6 
Support the underside of the sheet inletal Seat 
member beyond said cross member on each side of 
Said. Seat, and each of said side frame members 
adjacent its junction with the cross brace hav 
ing a lower metal extension bent normally to said 
upper extension and attached to said cross brace. 

3. A metal chair construction comprising a 
metal seat, said seat comprising a seat frame 
and a sheet metal seat member adapted to overlie 
and bridge. Said frame, said sheet metal seat 
member having downwardly turning flanges ex 
tending about peripheral portions thereof, said 
seat frame comprising a pair of parallel spaced 
apart side frame members lying generally within 
the depending flanges of the sheet metal seat 
member and extending substantially from the 
rear of Said sheet metal seat member toward the 
front thereof, and a metal cross brace extending 
between said side frame members intermediate 
the length thereof, each of said side frame mem 
bers adjacent its junction. With the cross brace 
being provided with annetal extension bent nor 
mally to the body of the frame member and at 
tached to said cross brace. - 

4. A metal chair construction comprising a 
metal Seat, Said Seat comprising a Seat frame and 
a sheet metal seat member adapted to overlie 
and bridge said franile, Said sheet metal seat 
member having downwardly turning fanges ex 
tending about peripheral portions thereof, and 
Said sheet metal Seat member being, convexly 
curved in longitudinal CrOSS Section along a pre 
determined length thereof, said seat frame con 
prising a pair of parallel spaced apart side frame 
members lying generally, within the depending 
flanges of the sheet metal seat member and ex 
tending substantially from the rear of Said sheet 
metal seat member toward the front thereof, and 
a metal cross brace extending between said side 
frame members intermediate the length thereof 
and underlying the curved portion of the sheet 
metal seat member, each of said Side frame men 
bers adjacent its junction with the cross brace 
being provided with a metal extension bent nor 
mally to the body of the frame member and at 
tached to Said CrOSS brace. 

5. A metal Seat construction adapted for use 
With a folding chair, and comprising a Seat frare 
and a sheet metal seat member adapted to over 
lie and bridge, said frame, said sheet metal Seat 
member having down Wardly turned flanges ex 
tending about peripheral portions thereof, said 
seat frame comprising a pair of side frame nem 
bers lying. Within the Side flanges of said sheet 
metal seat member, the rear ends of said, side 
frame members projecting beyond the rear of said 
sheet metal seat reimber and adapted for connec 
tion with the chair, and the forward ends of Said 
side frame members terminating short of the 
front edge of said sheet anetal seat member, the 
forward ends of said Side frame members being 
formed to provide an upper tongue and a lower 
tongue, said lower tongue being bent at right 
angles to the plane, of Said side frame members, 
and a metal cross brace extending across the 
underside of the forward portion of Said sheet 
metal seat member with its ends disposed adja 
cent said side frame members and Secured to the 
bent lower tongues of Said side frame members, 
the upper tongue of each of said side frame mem 
bers projecting forwardly beyond the cross brace 
with its upper edge. underlying portions of the 
sheet: metal seatinenber forwardly of the cross. 
brace for supporting said portions. 

6. A metal seat construction adapted for use 
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with a folding chair and comprising a seat frame 
and a sheet metal seat member adapted to Over 
lie and bridge said frame, said sheet metal Seat 
member having downwardly turned flanges ex 
tending about peripheral portions thereof, said 
seat, frame comprising a pair of Side frane men 
bers lying within the side flanges of Said sheet 
metal seat member, the rear ends of said side 
frame members projecting beyond the rear of said 
sheet metal seat member and adapted for pivotal 
connection with the chair, the forward ends of 
said side frame members terminating short of 
the front edge of Said sheet metal seat member, 
said forward ends of said side frame members 
being formed to provide an upper tongue and a 
lower tongue, said lower tongue being bent at 
right angles to the plane of said side frame men 
bers, and a metal cross brace extending across the 
underside of the for Ward portion of Said sheet 
metal seat member with its ends disposed adja 
cent said side frame members and welded to the 
bent lower tongues of said side frame members, 
the upper tongue of each of said side frame mem 
bers projecting forwardly beyond the cross brace 
With its upper edge underlying portions of the 
sheet metal Seat member for Wardly of the croSS 
brace for supporting said portions, fastening 
means passing through rear portions of said de 
pending side flanges of the sheet metal seat mem 
ber and rear portions of said side frame mem 
bers for Securing the same together, and means 
passing through the depending side flanges of 
said sheet metal seat member and through sub 
Stantially Central portions of said side frame 
members and forming a pivot for said seat and 
also securing Said sheet metal seat member 
flanges to said Seat side frame members. 

7. A metal seat construction adapted for use 
with a folding chair and comprising a seat frame 
and a sheet metal seat member adapted to over 
lie and bridge said frame, said sheet metal seat 
member having downwardly turned flanges ex 
tending peripherally thereof, said downwardly 
turned flanges at their bottoms terminating in 
inWardly bent, shorter flanges, said sheet metal 
seat member being of somewhat S-shape from 
front to rear, said seat frame comprising a pair 
of parallel, Spaced apart metal side frame mem 
bers of heavier gauge than the metal of Said sheet 
metal seat member and lying generally within 
the depending flanges of the sheet metal seat 
member along the sides thereof, and said side 
frame members being of sufficient height to ex 
tend substantially from the underside of the seat 
surface of said sheet metal seat member to the 
confronting upper faces of Said shorter in turned 
flanges, said side frame members having portions 
extending real'Wardly beyond the rear of said 
sheet metal seat member and having other por 
tions terminating short of the front of said sheet 
metal seat member, a metal cross brace extend 
ing between Said side frame members and lying 
between the depending Side fanges of Said sheet 
metal seat member adjacent the forward ends of 
Said Side frame members, said for Ward ends of 
said side frame members being formed with a 
pair of tongues, one of the tongues of each of said 
side frame members being bent at right angles 
and being fixed to one of the ends of said cross 
brace, and the other tongue of each of said side 
frame members extending forwardly beyond the 
cross brace and being juxtaposed to the under 
side of the Seat surface of the sheet metal seat 
member, means providing a seat pivot passing 
through portions of said depending side flanges 
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8 
of said sheet metal seat member and through ad 
jacent contacting portions of said side frame 
members and forming means for securing the lat 
ter together and said seat pivot being adapted for 
connection with the chair, and the rearwardly 
projecting portions of said side frame members 
supporting bearing members adapted for connec 
tion with the chair, 

- 8. A metal seat construction adapted for use 
with a chair and comprising a seat frame and a 
sheet metal seat member adapted to overlie and 
bridge said frame, said sheet metal seat member 
having downwardly turned flanges extending 
about peripheral portions thereof and said seat 
member being of generally S-shape from front 
to rear, the highest portion of said seat member 
when the seat is in open position being disposed 
rearwardly of the front edgethereof and said seat 
member from said highest portion curving down 
Wardly toward its front edge, said seat frame 
comprising a pair of Side frame members lying 
adjacent the side flanges of said sheet, metal seat 
member and being generally of a contour con 
forming to the curved shape of said sheet metal 
seat member, the rear ends of said side frame 
members projecting beyond the rear of said sheet 
metal seat member and having bearing members 
adapted for connection. With the chair, the for 
Ward ends of said side frame members terminat 
ing substantially at Said highest point of the sub 
Stantially S-shaped curve of said chair seat, and 
a neta cross brace extending transversely of 
said chair Seat and underlying Said sheet metal 
seat member substantially at said highest point, 
the ends of said cross brace lying between the side 
frame members and the flanges of the sheet metal 
seat member, each of said side frame members 
adjacent its forward end having a portion bent at 
right angles to engage the adjacent end of the 
Cross brace and being attached thereto, and each 
of said side frame members having a portion eX 
tending forwardly beyond the cross brace and ly 
ing adjacent the side flanges of said sheet metal 
seat member for Supporting laterally spaced por 
tions of the forwardly, slightly downwardly 
curved front of said sheet metal seat member 
which is otherwise unsupported. 

9. A metal seat construction adapted for use 
with a folding chair and comprising a seat frame 
and a sheet metal seat member adapted to overlie 
and bridge said frame, said sheet metal seat men 
ber having downwardly turning flanges extend 
ing about peripheral portions thereof, said seat 
frame comprising a pair of parallel spaced apart 
side frame members adapted to be secured to the 
chair and lying generally within the depending 
flanges of the sheet metal seat member and ex 
tending rearwardly therefrom a predetermined 
distance and adapted for connection with the 
chair, and a metal CrOSS brace extending between 
said side frame members intermediate the length 
thereof and underlying an intermediate portion of 
said Sheet metal seat member, each of Said side 
frame members adjacent its junction with the 
CrOSS brace being provided with a metal exten 
sion bent normally to the body of the frame 
member and attached to said cross brace. 

10. A metal Seat construction adapted for use 
With a folding chair and comprising a seat frame 
and a sheet metal seat member adapted to over 
lie and bridge Said frame, said sheet metal seat 
member having downwardly turning flanges ex 
tending about the periphery thereof, said seat 
frame comprising a pair of parallel spaced apart 
side frame members lying within the depending 
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side flanges of the sheet metal seat member and 
having portions extending rearwardly therefrom 
and adapted for connection with the chair, the 
depending rear flange of Said sheet metal seat 
member having laterally turned end portions 
lying parallel to the side frame members, common 
securing means for connecting the depending side 
flanges of the sheet metal seat member and the 
end portions of the depending rear flange to 
the side frame members, and means extending 
through the side frame members and the de 
pending side flanges of the sheet metal seat 
member arranged to form a connection with the 
chair. 

JOHN B. O'CONNOR. 
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