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3,226,071
SEATING
Charles Eames, Venice, and Robert L. Staples, Manhat-
tan Beach, Calif., assignors to Herman Miller, Inc.,
Zeeland, Mich., a corporation of Michigan
Criginal application Oct. 2, 1961, Ser. No. 142,070, now
Patent No. 3,114,575, dated Dec. 17, 1963. Divided
and this application Sept. 20, 1963, Ser. No. 310,228
1 Claim. (CL 248—163)

This invention relates to seating, and more particularly
to a construction which is adapted to use as a single seat
or expanded to provide multiple seating. While this in-
vention may be applied in home furniture, it is par-
ticularly designed for public seating. This application is
a division of our Patent No. 3,114,575 issued Decem-
ber 17, 1963.

In the field of public seating, such as in waiting rooms,
airports, lobbies and similar places, the service demands
placed upon seating facilities are severe. In the past,
to make the seating durable, it was largely constructed of
rigid, heavy material. Such seating had the advantage of
durability and low maintenance cost but it offered the
public little or-no comfort. In recent years it has be-
come increasingly necessary to provide more comfortable
seating.

One of the fundamentals for increasing comfort is to
introduce into the seat a certain degree of give or flex
under the weight of the user so-that it can, to some de-
gree, reshape itself to conform to the user’s body. This
eliminates the discomfort which arises from the use of
rigid materials because they impose areas of concen-
trated pressure or resistance against the body.

The demand for more comfort and thus for cushioned
or flexible seating has created a number of problems. The
materials which provide this type of comfort do not have
the durability of the more conventional rigid materials.
Public seating is subjected to constant, hard wear. It is
also often subjected to abuse and mistreatment. Partially
because of the amount of usage and partially because of
‘the carelessness of people, it rapidly becomes dirty, un-
attractive and gives the impression of shabbiness. This
requires constant cleaning, maintenance, and replace-
ment. Because of the high cost of both labor and ma-
terials incident to proper maintenance, it is necessary
that cleaning and replacement be made as quick and
simple as possible. The cost of replacement materials
must be kept reasonable. Without attention to these fac-
tors, the cost of maintaining safe, attractive, and effec-
tive seating cannot be kept within reasonable limits.

This invention is designed to accomplish this purpose.
It provides a strong, durable frame capable of withstand-
ing not only heavy usage but even substantial abuse. At
the same time, it provides the strength and durability at
a reasonable cost because it standardizes and reduces to
a bare minimum the number of individual components
necessary to assemble the seating. This introduces sub-
stantial economies into the manufacture of the product.
Further, a single design for seat and back frame struc-
ture is used both as the end frame and as the inter-
mediate frames. Thus, a single frame structure serves
all purposes, whether the seating is single or multiple.

The invention also provides a construction in which
the seat and back supporting pads can be quickly and
easily removed, either for cleaning or for replacement.
This materially reduces the cost of maintenance. Since
the pads for each seat are separate and individual, dam-
age to one seat may be repaired by replacement of the
particular pad involved simply by its removal and the
substitution of a new one. The pad construction is iden-
tical whether it is utilized for an end seat or for an in-
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termediate seat where multiple seating is employed. In
the preferred embodiment, separate seat and back pads
are used. This further reduces the cost of replacement
for wear and damage. This permits the economies of
mass production to be applied to the pads and once again
reduces both initial and maintenance costs.

The invention permits flexible, cushioned pads to be
utilized, thus giving a high degree of comfort. - The pads
have a resilient soft feel and conform to body contours,
thus eliminating concentrated areas of resistance or pres-
sure against the body which result in discomfort.

The invention permits a simple, common, supporting
standard to be used for a number of seats. This, again,
simplifies structure and reduces initial cost.

These and other objects and advantages of this inven-
tion will be understood by those acquainted with the de-
sign and construction of seating upon reading the fol-

lowing specification and the accompanying drawings.

In the drawings:

FIG. 1 is an oblique front view of this invention;

FIG. 2 is an oblique rear view of this invention;

FIG. 3 is a side elevational view of the frame employed
in this invention;

FIG. 4 is a sectional elevational view taken along the
plane IV—IV of FIG. 3;

FIG. 5 is a sectional elevational view taken along the
plane V—V of FIG. 3;

FIG. 6 is a sectional elevational view taken along the
plane VI—VI of FIG. 3;

FIG. 7 is a sectional elevational view taken along the
plane VII—VII of FIG. 1, showing the seat pad in-
stalled;

FIG. 8 is a sectional elevational view taken along
the plane VIII—VIII of FIG. 3;

FIG. 9 is a fragmentary, sectional elevational view
taken along the plane IX—IX of FIG. 8;

FIG. 10 is a fragmentary, sectional elevational view
taken along the plane X—X of FIG. 3 but showing the
seat pad installed;

FIG. 11 is a fragmentary, sectional elevational view
taken along the plane XI—XI of FIG. 1; and

FIG. 12 is a plan view of the seat pad.

In executing the objects and purposes of this invention,

.there is provided a single frame structure having an in-

tegral seat and back portion. This frame is designed to
be rigidly supported on a standard. 1In assembling the
seating for a plurality of persons, only one type of frame
structure is used, irrespective of whether it is to serve as
an end frame or an intermediate frame. Further, no con-

.sideration has to be given to the question of whether it is
.to be used on the left end or the right end. These frames

are secured to the common standard at spaced intervals.
Each of the frames is identical. Each of the frames has
a pair of cover plates which, in the case of the seat por-
tion, forms the top surface of the frame and in the case
of the back portion forms the front face of the frame.
The cover plate for the back portion has an integral,
forwardly projecting -support for an armrest. The
covers are removable and -seat pads are suspended be-
tween the frames by placing their edge margins between
the frames and the covers and clamping the covers down
tightly on them to anchor the edges. -In addition, ‘the
seat and back pads each are provided with grommets in
their edge margins for reception of the studs. These
provide an additional anchor for the seat and back pads,
reinforcing -the holding effect of the clamp formed be-
tween the covers and the frame.

Referring specifically to the drawings, the seat 1 has a
standard 2 on which is mounted a plurality of frames 3.
All the frames 3 are identical irrespective of whether they
are used at the ends or as the supports and dividers sepa-
rating the individual seats.
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Each of the frames 3 has a somewhat L-shaped primary
member 4. The primary member 4 has a seat portion 5
and a back portion 6 which are integral with each other.
These portions are curved to provide comfortable seating.
For this purpose, the back portion is somewhat concave.
The seat portion, at its rear, is somewhat concave and
forwardly is slightly convex. The particular shape of
these portions is a matter of individual choice and may
be freely varied within the limits of the invention.

The back portion 6 has a channel 10 in its front face
(FIGS. 3 and 4). The channel opens through the front
face of the frame and its side edges are spaced somewhat
inward from the sides of the frame, producing a pair of
forwardly extending clamping edges 11 (FIG. 4). The
channel 10 extends almost to the bottom of the back
portion 6 and, in the area of the hereinafter described
armrest, the channel is deepened for purposes which will
be described more fully hereinafter. For a short distance

~down from the upper end of the back portion 6, the
“clamping edges 11 are relieved at 12 to form a narrow,
elongated cutout (FIG. 3).

The seat portion 5 of the primary member 4 also has
a channel 13 which extends to the front end of the frame.
The channel 13 opens through the top of the primary
member, and forms a pair of clamping edges 14, one along
each side of the channel (FIG. 10). In the area at the
rear of the seat portion 5 immediately above the standard
2, the channel 13 is deepened as indicated in FIG. 6.
Rearwardly, the channel 13 terminates almost at the base
of the back portion 6.

The frame 3 may be fabricated from any suitable high
strength material. For example, it may be an aluminum
casting which is given a highly attractive exterior finish
by polishing. It will be recognized that it may be cast
from other materials and finished in other ways. For
example, it may be cast from steel and plated or coated
with a suitable plastic to impart a corrosion resistant,
decorative and attractive surface.

The seat portion 5 has a cover plate 2¢. The forward
portion of the cover plate 20 is reversed back upon itself
to form the hook 21 (FIGS. 8 and 9). To engage the
hook 21, the forward end of the primary member 4
has a projecting portion 22, the central portion of which
seats in a cavity in the hook 21. This creates a pair of
upturned lips 24 at the terminal end of the hook which
engage under the projecting portion 22 and anchor the
forward end of the cover 20 against upward displacement.
For a short distance back from the forward end, the clamp-
ing edges 14 of the primary member are relieved, form-
ing narrow gaps 25. The cover 20 also has a recess 26
opening through its bottom face. The recess 26 forms
a pair of clamping edges 27, one on each side, which
match and cooperate with the clamping edges 14 of the
primary frame. The recess 26 extends to a point approxi-
mately above the standard 2 where it is reversed and be-
comes a downwardly extending projection 80 (FIGS. 3
and 5). In this area the deepened channel 13 in the
primary frame 4 provides space for the projection 86.

In the area .of the projecting ridge 80, the clamping
edges 14 of the primary member 4 are relieved, forming
a narrow gap 28 between the cover and the primary frame.
The cover 20 extends rearwardly almost to the base of the
back portion 6. In addition to the hook 21, the cover
20 is secured to the primary frame 4 by a stud 29 at its
rearward end. The stud 29 is accessible from above and
recessed in the cover 20. The stud 29 could be installed
from below with its head recessed in the primary frame 4.
This would permit its complete concealment.

The cover 40 for the back portion, at its upper terminus,
has a hook 41, identical in every way to the hook 21.
The upper end of the primary frame 3 is shaped identi-
cally to the forward end of the primary frame and engages
the hook 41 in the same manner. As previously de-
scribed, the primary frame is relieved at 12 adjacent the
hook 41. The cover 40 has an internal recess 42 open-
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ing through the back face of the cover member which
extends almost to the lower end of the cover except for
an area adjacent the base of the armrest support 43
where the recess is eliminated and in its place the cover
member 40 has a rearwardly extending boss 44 (FIGS.
3 and 4.) The lower end of the cover member 48 is
relieved at 45. In addition to the hook 41, the cover 46
is secured to the primary frame by a cap screw 49 at its
lower end.

The projection forming the armrest support 43 is an
integral part of the cover member 40 and extends for-
wardly from the cover member adjacent its lower end.
It is located to be at a proper height to afford comfortable
arm support for users of the seating. It mounts an
armrest pad 46. The pad 46 has embedded in it a suitable
plate or frame member 47 which is threadedly engaged
by the screws 48. These attach the arm pad to the arm-
rest support 43. The heads of the screws 48 are recessed
in the bottom of the armrest support 43 to conceal them.
The plate 47 is encased in a suitable material such as a
fabric-reinforced vinyl material such as that sold under
the name “Naugahyde.” It is also padded with a foam
cushion between the outside covering and the plate for
purposes of comfort.

At suitable intervals in the channels 1¢ and 13, raised
areas 31 are provided. In the particular embodiment
illustrated, three of the raised areas 31 are provided in
each of the seat portions 5 and the back portions 6. It
will be recognized that a greater or lesser number of these
areas may be employed as required. In each of the raised
areas a stud pin 32 is installed. The pins extend out-
wardly into the interior void created by the channels 10
and 42 and 13 and 26 respectively. Preferably they
terminate just short of making contact with the cover
plates 20 and 490.

At the rear end of the seat portion 5, a socket 50 is
provided in the bottom of the frame. The socket 50
is designed to seat about top flange 51 of the T-shaped
horizontal bar 52 of the standard 2. The bar 52 seats
closely in the socket, thus helping to align the frames, one
with another, as they are placed on the bar. This also
provides substantial stability and strength for each of
the frames. The frame is attached to the standard 2
by bolts 53 which extend through the primary frame 3,
suitable openings in the top flange 51 and into the top of
the leg 54. The standard 2 has legs 54 at each end, each

“leg 54 being aligned beneath one of the frames 3. Inter-

mediate legs may be added as necessary, particularly if
the unit is lengthened. Access to the bolts 53 is had
through the channel 13 which is deepened immediately
above the downwardly projecting boss in which the
socket 50 is formed.

The intermediate frames, those being the ones which
do not have a leg beneath them, are attached by threading
holes in the top flange 51 of the bar 52. In this case the
bolts 53 are shorter and threadedly engage these holes in
the top flange 51.

The bar 52 also has a vertical flange 55 which seats
firmly in a cross slot 56. A pair of bolts 57 extending
front to rear in the leg 54 pass through the flange 55.
These further secure the leg 54 to the bar 52 and when
tightened tend to clamp the sides of the cross slot 56
against the faces of the flange 55. Preferably these bolts
are accessible from and recessed in the rear face of
the leg to help conceal them. The length of the bar 52
will depend upon the number of seats which are going
to be joined together on a common standard. As illus-
trated in FIG. 1, the bar 32 is long enough to accomi-
modate four of the frames 3. These provide the frames.
for three individual seats.

Each of the legs 54 has a pair of feet 58 at its lower
end, one extending forwardly and the other rearwardly.
These are preferably integral with the vertical portion
of the leg and may be fabricated as a single casting. It
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will be recognized that the design of the legs may be
varied widely within the scope of this invention.

The body contacting portions of the seating are formed
by the elements or pads 60 and 61. The pad 60 forms
the back and the pad 61 the seat. Preferably the pads
are identical. Therefore, the illustration of pad 60 in
FIG. 12 may be considered typical. The pads 60 and
61 are next assembled to the frames. The pads 60 and 61
are made with a wear and soil resistant, flexible surfacing
material, as for example, a fabric-reinforced vinyl,
such as that sold under the name “Naugahyde.” The
pad is given thickness and body by a foam core. This
also provides a resilient, cushioning effect, adding ma-
terially to the pad’s comfort. The pads are reinforced
at each edge to give them strength and feel and yet the
reinforcement is such that it does not form pressure
areas of high resistance against the user’s body. The side
edges of the pads are flat and are provided with ridges
62 which are received into the channel 10 and recess
42 in the back portion and the channel 13 and recess 26
of the seat portion. The side edges of the panels are also
provided with reinforced openings 63. For purposes
of reinforcement, each of the openings 63 may be sur-
rounded by a suitable metallic device, such as a grommet
64.

The pad may be reinforced by any suitable means such
as by joining the front and back surfacing materials by
suitable means such as sewing or heat sealing. Such
reinforcements are indicated at 65. They may be arranged
to provide ornamentation and, to this end, the pattern
shown may be varied widely. It will be recognized that
pads of different construction from that described may
be used with the frame 3. Therefore, more detailed
description of the pads is not considered necessary.

To secure the pads, they are first mounted by seating ¢

the grommets 64 over the stud pins 32. This anchors
the pads to the frames. When the frame is an end one,
only a single pad is secured as shown by FIG. 7. Where
two of the pads are mounted to a single frame, both
pads are mounted over the same stud pins 32, one on top
of the other, as suggested in FIG. 11. The cover mem-
bers 20 and 40 are then secured, first by hooking their
outer ends over the ends of the frames and pivoting them
into position. They are then drawn down tightly into
clamping position by tightening the cap screw 29 in the
case of the cover member 20 and the cap screw 49 in
the case of the cover member 40. In this process, the
hooks 21 and 41 act as hinges. Additional grommeted
openings 63 are provided in the pads 60 and 61 to permit
the cap screws 29 and 49 to pass through. In this area
of the ridge 44 on the back cover member 40, the edge of
the pad is forced inwardly into the deepened portion of the
channel 19 of the primary frame 3. It will be seen, as
indicated in FIG. 10, that the ridges 62 on the edges of
the pads 60 and 61 are clamped within the hollow formed
by the channels and recesses within the cover plates and
the primary frame. This arrangement prevents ’ghe pads
from slowly working their way out or withdrawing past
the clamping edges due to the loads imposed by usage
of the seats.

To dress up the frames 3 at the ends of the assembly, a
trim-strip 66 is used, The trim-strip 66 has a wide ex-
terior cover portion and neck portion terminating in
somewhat enlarged inner bulb. The thickness of the neck
portion is approximately that of the sides of the pads to
keep the covers 20 and 40 level when clamped by substi-
tuting for the pad. The enlarged exterior head portion
covers the joint between the covers and the frame and
the inner bulb prevents the trim-strip from working its
way from between the covers and the frame as clamping
pressure is applied. The trim-strip 66 is preferably of
an extruded plastic material such as vinyl.

It will be understood that this arrangement for mount-
ing the pads uses a minimum of parts. At the same time,
it permits identical frames to be used both at the end of
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a group of seats and to support and separate each seat
from its adjacent seats. It also provides a seat structure
in which the pads can be quickly and easily changed either
to change the color of the pads to accommodate the seat-
ing to any new motif of decoration or for cleaning or
replacement necessitated by wear or damage to the pads
resulting from usage. This latter is most important be-
cause it permits the seats to be maintained at a reasonably
low cost. Thus, it is always possible to maintain seating
in such a manner that its appearance is attractive and in
keeping with its surroundings. The failure of designs to
permit this type of low cost, easy maintenance has been
one of the outstanding faults of public seating constructed
according to conventional designs.

After the pads 69 -and 61 have been mounted, the tie
bar 79 is applied. The tie bar extends the length of the
seat and is secured to each of the individual frames where
it seats against a rearwardly projecting boss 71 on each
frame. The boss 71 is located approximately rearwardly
of the armrest support 43. The tie bar 70 is secured
by suitable fasteners such as cap screws 72. It will be
recognized that while these fasteners are shown as cap
screws, they could as well be designed to be flush or re-
cessed. The cap screws pass through the boss 71 and
threadedly engage suitable openings in the ridge 44 in the
rear face of the cover member 49 (FIG. 3). This gives
added support to the cover member 46 in the immediate
area of the armrest 43, further reinforcing and stabilizing
the armrest at this point. The ridge 44 provides a re-
inforced area around the screws 72 and at the base of the
armrest support 43, This is desirable because this is an
area of particularly high stress with a high incidence of
twisting loads. The tie bar 70 provides a rigid spacing
support for the frames, eliminating their tendency to at-
tempt to twist about their sockets 50 due to the pull im-
posed by the back pads 60 when a person forcibly pushes
back against these pads. They also resist the same sort
of twisting action by the seat portions 5 due to loading
of the pads 61 because they act to resist this twisting
action at a point substantially back from the sockets 50.
By this arrangement the positioning and stability of the
frames is controlled at two spaced points rather than
about a single fulcrum. This materially reduces the twist-
ing load applied to the structure of the socket 50. This
results in a frame structure of great strength which will
stand the hard usage and abuse to which public seating
is normally subjected.

The hooks 21 and 41 not only serve as a positive
anchor for the ends of the covers 20 and 40 but also
serve to make the ends neat and smooth., This eliminates
any sharp projections on these ends which could snag
clothing or cause injury. They also give a neat and
finished appearance to the frames.

It will be recognized that the standards 2 may be so
constructed that the seating is portable or permanently
anchored to the floor. The latter, of course, will be more
common in public seating to prevent displacement which
normally results from frequent usage. It will also be
recognized that the standards may be made to any length
suitable for the number of seats to be joined together as
a unit. The design of the standard may be varied wide-
ly to adapt it to particular circumstances of use and de-
sign motif,

The pads 60 and 61 are the only parts of the seating
except the pads 46 of the armrests to contact the user’s
body. The pads 60 and 61 are suspended, flexible sup-
ports. They are capable of giving or flexing under the
weight of the user but at the same time, they have no ap-
preciable stretching or elastic qualities. When pulled
tightly across the gap between the frames 3 they are thus
well adapted to support the weight of a person, At the
same time they are capable of contouring themselves to
the body of the user, eliminating areas of hardmess or
pressure against the user’s body. The elimination of such
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areas permits the seating to be used with a high degree
of comfort for a long period. At the same time the pad
provides firm support, thus giving the person a sense of
security. They do not permit the person to sink deeply
into the seat which facilitates sitting and rising. The
seating is adapted to sufficient inclination of both the
seat portion and the back that the person may sit in a
comfortable position and have sufficient support that they
have a sense of stability when using the seat. The posi-
tive anchoring of the pads prevents all possibility of the
pads working loose which would allow them to sag and
eventually produce a complete failure of support.

It will be recognized that numerous modifications of
this invention may be made such as by reshaping the
frames. The structure and design of the seating pad may
be varied. The shape and design of the standard and
of numerous other components of the unit may be modi-
fied. All of these chafiges are within the scope of the
invention. Such modifications shall be considered as id-
cluded in the hereinafter appended -claim unless this
claim by its language expressly states otherwise.

We claim:

A base in combination with an article of furniture
comprising: a pair of upstanding supporting legs; the
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upper end of each of said legs being bifurcated to form
a vertical slot having an upstanding arm on each side;
a T-shaped bar having a horizontal flange and a vertical
flange; said horizontal flange of said bar seated on the
tops of said arms; said vertical flange seated in said slot
in close fitting relationship to said arms; fastener means
extending through said vertical flange and engaging both
of said arms and clamping said arms tightly about said
vertical flange when said fastener means is tightened; an
article of furniture supported on said horizontal flange
of said bar; and detachable mounting means extending
from said article of furniture through said horizontal
flange and securing said arms of said supporting legs.
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