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@ Fitted seating apparatus and manufacture.

@ A custom-fitted seating device has a back sup-
porting siructural brace element (12) removably and
replaceably housed in a pocket (20) of a seat back
cushion (14). The brace element (12) has a selected
Jumbosacral or other anatomical contour fitted to
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match the person being seated. A positioning ele-
ment (26) locates the brace element (12) in an
adjustably selected supporting location.
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FITTED SEATING APPARATUS AND MANUFACTURE

Background

This invention provides seating apparatus read-
ily custom fitted to a person’s body, and provides a
method of manufaciuring such seating apparatus.

The invention is useful in a variety of seating
devices, including chairs and seats of all kind --
such as seating furniture, wheelchairs, and the driv-
er's seat in a car or other vehicle-- as well as
accessory seat supports and backrests.

The individual custom fitting of seating struc-
tures according to the invention provides anatomi-
cal support for a seated person, including for ex-
ample the lumbosacral region. The seating struc-
tures of the invention can also provide cusiom
fitted buttock support.

The invention thus provides comfortable, rest-
ful, and orthopedically supportive seating. It is par-
ticularly useful for persons with orthopedic difficul-
ties and discomfort, as well as for persons subject
to prolonged sitting such as truck and bus drivers,
among others.

The manufacturing method according to the
invention can be practiced quickly to provide a
custom fitted seating structure of the above char-
acter that is essentially permanent and yet that can
be readily replaced or refitted.

Custom fitted orthoses are known that attach to
a person's body, typically by way of siraps and
belts, and hence are worn like a corset garment.
Examples are disclosed in U.S. Patenis Nos.
4,572,167 and 4,716,892, and in the art cited in
those patents, and include the products of nu-
merous companies including those of Brunswick
‘Medical Corporation of Brookline, Massachusetts,
USA.

It also known to provide seating devices, for
example in automobiles, that are adjustable to pro-
vide a limited range of dorsal support configura-
fions.

It is an object of this invention fo provide
anatomically fitted support, such as was heretofore
available only in orthoses, in seating devices.

Summary of the invention

A seating device according to the invention has
a cushion element that carries a fitted brace ele-
ment. The cushion element carries the brace ele-
ment in readily removable and replacable manner
that enables the brace element to be fitted to a
person separate from the cushion element, and
thereafter to be installed in the cushion element.
This arrangement also allows the brace element to
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be refitted, removed or replaced, without removal
or replacement of the cushion element.

A positioning element enables the brace ele-
ment to be adjustably positioned for optimal sup-
port of a seated person. The positioning element
can allow positioning movement of the brace ele-
ment relative to a seat device or relative to the
cushion element. The positioning element also can
allow the cushion element to be adjustably posi-
tioned relative to a seat structure.

One illustrative embodiment of the invention is
an accessory backrest for use on a seat device
such as an automobile driver's seat or an office
chair. The cushion element of the accessory bac-
krest attaches, typically by way of straps, {o the
upright back of the seat device. The cushion ele-
ment has an internal pocket that receives the fitted
brace element. The brace element can be ad-
justably located within the pocket of the cushion
element. It is an option that the cushion element
can be adjustably positioned relative to the seat
device on which it is used. In either case, the brace
element is fitted to the anatomical contour of an
individual person prior to being installed in the
cushion element. The contoured and installed
brace element provides an unusually high degree
of dorsal orthodic support, yet it is readily remov-
able for installation on another seating structure or
to accommodate a different individual's brace ele-
ment or, as a further alternative, for refiting the
brace element to the individual.

In another embodiment of the invention, a
cushion element arranged to hold a bracing ele-
ment is incorporated into an otherwise conventional
seating device, such as the driver's seat of a car,
bus, truck or other vehicle or, as further examples,
into a wheelchair or an otherwise conventional item
of seating furniture. In the absence of the brace
element, the seating device provides conventional
support to a seated person. However, installing a
brace element into the cushion element converis
the seating device to provide a high degree of
custom-fitted anatomical support, typically for at
least the lumbosacral region or the buttock region,
such as was heretofore available only in orthodic
appliances.

A seating device according to the invention can
provide custom fitted dorsal support for any of
various regions of the back, including the sacral,
lunbar, thorasic and cetvical regions. It typically
provides at least lumbosacral support, and is ex-
tended when described fo provide, in addition, sup-
port for the thorasic and the cervical regions.

The brace element preferably can be adjustab-
ly positioned and located in the cushion element to
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ensure that it has the proper location for maximal
support for the individual to whom it is fitted.

Embodiments of the invention include a buttock
support. Examples include a back support having a
fitted brace element and combined with a buttock
support in an accessory for a conventional seat
device, or arranged with a frame to provide both
buttock and back supports in a free-standing seat
device.

The buttock support can include a pocket or
like structure for receiving a buttock supporting
second brace element fitted to an individual's but-
tock anatomy, for further orthodic support and
comfort.

Optional features of the invention thus include
custom fitted seating apparatus having a back sup-
porting brace element fitted to a selected dorsal
contour and removably and replacably deployed
with a seat-back cushion element. Such seating
apparatus also has a positioning element for dis-
posing the brace element, when assembled with
the cushion element, in a selected dorsal support-
ing location.

A further optional feature is a positioning ele-
ment that includes, in one embodiment, an attach-
ment means on the brace element to attain selec-
tive adjustable positioning. The positioning element
can include attachment means on the brace ele-
ment and removably, replacably and adjustably
engagable with a corresponding attachment means
which the cushion element carries.

It is also an optional feature of the invention, in
one embodiment, that a frame element mounts the
cushion element for supporting engagement with
the back of a seated person. The pocket of the
cushion element is located to be openly accessible
for the ready removement and replacement of the
brace element. In this embodiment, the positioning
element typically is arranged for positioning the
brace element relative to the frame element.

The optional features of the invention further
include a buttock supporting seat bottom, typically
attached to the back supporting cushion element
and, further, a buttock supporting brace element
removably and replacably fitting within the seat
bottom.

The method of the invention includes anatomi-
cally fitting a brace element to a person, and
removably and replacably housing the brace ele-
ment in a seat element to support a dorsal region
of the seated person, and typically the lumbosacral
region and/or the buttock region. The housing of
the brace element includes positioning adjustment
to the seated person.

The invention accordingly comprises the fea-
tures of construction, combinations of elements and
arrangements of parts exempilified in the construc-
tions hereinafter set forth, comprises the article
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possessing the features, properties, and relation of
elements exemplified in the following detailed dis-
closure, and comprises the several steps and the
relation of one or more of such steps with respect
to each of the others for providing such an article
and such apparatus, all as exemplified in the fol-
jowing detailed disclosure, and the scope of the
invention is indicated in the claims.

Some ways of carrying out the invention in
both its method and apparatus aspects will now be
described by way of example with reference to
drawings which show specific embodiments and in
which : ;

FIGURE 1 is a pictorial showing of accessory
seating apparatus according to the invention and
having a seat back cushion element that remov-
ably and replaceably receives a back supporting
brace element having a selected contour;
FIGURE 2 further illustrates the disposition of
the brace element in the cushion element of
Figure 1, and one construction for the cushion
element;

FIGURE 3 shows a combined seat back cushion
element and buttock supporting seat bottom,
each having a fitted brace element in accor-
dance with the invention;

FIGURE 4 illustrates a free standing seat device
with a removable and replaceable back support-
ing brace element in further accord with the
invention; and

FIGURE 5 shows a wheelchair fitted with a back
support embodying features of the invention.

Description of lllustrated Embodiments

Figure 1 shows custom fitted seating apparatus
according to the invention in the form of an acces-
sory back rest 10. The back rest 10 has a con-
toured brace element 12 that fits within a cushion
element 14.

The brace element 12 is sized to overlie the
part of a human back to be supported, and is
contoured to the dorsal anatomy of a designated
individual for whom the back rest 10 is to be used.
The brace element 12 typically is contoured fo at
least the lumbosacral region, i.e. at the lower lum-
bar spine.

The illustrated cushion element 14 has a base
portion 16 and a frontal portion 18, and forms a
brace-receiving pocket 20 between the two por-
fions.

With reference to FIGURES 1 and 2, a further
element of the back rest 10 is an adjustment ele-
ment 22 for providing selected placement of the
brace element 12 relative to the back of the chair
or other host seat 24, designated in phantom in
FIGURE 2, on which the back rest 10 is installed.
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The adjustment element 22 of the illustrated
back rest 10 includes a pair of belt like straps 26,
28, each attached to the cushion base portion 16.
The illustrated strap 26 exiends vertically above
and below the cushion element for vertically encir-
cling the host seat back; and the strap 28 extends
horizontally for horizontally encircling the host seat
back.

In the particular arrangement illustrated, the
horizontal strap 28 is fixed, as by stiiching, to the
back portion 16, and the vertically extending strap
26 is slidably attached, as by passing through
loops, to the base portion 16. Moreover, the vertical
strap 26 is openly exposed along the back wall of
the pocket 20 and carries a hook and loop fastener
38a along a length thereof that faces the back of
the brace element 12, which carries a mating hook
and loop fastener 38b. With this particular arrange-
ment of the adjustment element, the cushion ele-
ment 14 can be selectively positioned relative to
the back of the host seat 24. Further, the brace
element 12 can be selectively positioned within the
pocket 20 and correspondingly relative to the seat-
ed individual both by placement of the brace fas-
tening element 38b on the sirap fastening element
38a, and by movement of the vertically extending
strap 26 even when the cushion element 14 is
secured in place on a host seat back 24 and
without opening the pocket 20.

With further reference to FIGURES 1 and 2, the
illusirated cushion base portion 16 is essentially a
cushion having fastening elements, illustrated as
hook and loop fasteners 30, along both the side
and top periphery of the pocket 20. The pocket 20,
as illustrated, preferably extends over the major
area of the cushion element front surface. The
illustrated cushion front portion 18 has a fabric or
like pliable cover 32 which overlies the pocket 20
and is attached to the base portion 16, illustratively
by stitching at the bottom periphery of the pocket
20. The cushion front portion 18 also attaches to
the base portion with hook and loop fasteners 34
that engage with the hook and loop fasteners 30 on
the base portion 16. The illustrated front cover 36
includes a relatively thin layer of padding 36 that
overlies the brace element 12 when inserted into
the pocket 20, as illustrated.

The base portion 16 of the cushion element 14
thus attaches to the straps 26 and 28 for deploying
and locating the back rest 10 and it forms, with the
front portion 18, the pocket 20 that removably and
replacably receives and thereby mounts the con-
toured brace element 12. The front cover 32 of the
cushion element 14, in addition to pocketing the
brace element 12 and thereby keeping it in place,
overlies the panel slement 12 and, with the pad 36
thereof, provides a padded and moisture absorbing
comforting interface between the individual being
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supported and the brace element 12. The pad 36
also is shock-absorbing, to damp or suppress
shocks to which the host seat 24 may be sub-
jected, and thereby reduce their impact on the
seated person.

The cushion element 14 can have structures
and configurations other than that illustrated to pro-
vide the desired function of deploying the brace
element to supportingly underlie a selected dorsal
region of a seated person, and to accommodate
selective positioning of the brace element relative
to that person. The base portion 16, by way of
illustrative example, alternatively can be a strong
durable pliable sheet. The frontal portion 18 can
likewise have many constructions to provide the
desired padding and moisture absorption, and can
be attached to the base element in numerous ways
as those skilled in the art can practice in accord
with this disclosure.

The panel element 12 of the back rest 10
preferably is a thermoformable panel of thermo-
plastics material, preferably a synthetic copolymer
as described further in U.S. Patent No. 4,572,167
and as marketed by Rohm & Haas under the trade
designation Kydex. The brace element 12 typically,
as illustrated, has a generally overall rectangular
periphery, can be apertured for reduced weight and
for ventilation, and has relatively smooth front and
back walls uniformly spaced apart. The material of
the brace element allows it to be contoured to an
individual as indicated, and yet to be of high,
substantially permanent strength with high memory
for resuming the selectively contoured shape even
after being stressed or otherwise elastically de-
formed. The brace panel can be fitted to the de-
sired anatomical configuration by warming it suffi-
ciently to become thermoformable, and by placing
it ‘over the lumbosacral region of the designated
individual, with a heat barrier between, and molding
it directly to the anatomical contour of the individ-
ual. The brace element 12 accordingly can be
contoured as desired using an orthopedic binder as
described in U.S. Patent No. 4,572,167 and as
further known using the custom molded orthoses of
Brunswick Medical Corporation.

The accessory back rest 10 thus provides cus-
tom fitted seating that has the fit and support of a
spinal orthoses and that has correspondingly high
comfort. The brace element can, moreover, be
readily removed and replaced by the brace ele-
ment of a different individual when use of the
seating device is to be changed, and can be refit-
ted as needed.

Figure 3 shows a custom-fitted seating article
40 that has a back support 42 and a buttock
support 44. The back support carries a custom-
fitted brace panel 46 that can be adjustably posi-
tioned, illustratively by way of mating hook and
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loop elements 48a and 48b secured respectively
on the back of the brace panel 46 and on a facing
wall of the back support 42. An optional front cover
50 of the back support 42 overlies the brace panel
46, all in a manner similar to that described for the
back rest 10 of FIGURES 1 and 2.

The illustrated buttock support 44 likewise car-
ries a custom-fitted brace element 52. The buttock
support 44 depioys the brace element 52 with
adjustable relative positioning to enable a seated
person to locate the brace element 52 in full align-
ment with the buttock region seated thereon. Fur-
ther the buttock support 44 deploys the brace
element 52 so that it is removable and yet replace-
able, to allow the brace element to be fitted initially
to the designated person and to be removed, re-
placed, or refitted as needed. To provide these
functions the buttock support 44 typically includes
a cushion element 56 to underlie the buttock of a
seated person and forming a pocket into which the
brace element 52 can be fitted and positioned, in a
manner analogous to the fitling of the brace panel
12 within the pocket 20 of the backrest article 10
described with reference to FIGURES 1 and 2.

With further reference to Figure 3, the seating
ariicle 43 embodiment has pliable cushion ele-
ments that form the back support 42 and the but-
tocks support 44 and at least one of which carries
a custom-fitted brace element 46, 52 in a remov-
able and replacable, and adjustably positioned
manner. This embodiment of the seating article 40
is for use as an accessory over a chair, car seat, or
other seat device.

A further embodiment of the illusirated seating
article 40 is a self-supporting seat device in which
the back support 42 is firmly upstanding relative to
the normally horizontal buttock support 44. Such a
seating article can employ a rigid frame which
supports the pliable cushion-like back support 42
and the buttock support 44. Another aiternative is
to form the back support 42 and the buttock sup-
port 44 of thermoformable material that is custom
molded to the anatomy of the individual person to
be seated at either or both the lumbosacral and/or
the buttock region of that person. Such a free-
standing thermoformed seating article 40 thus pro-
vides either or both illustrated brace elements 46
and 52 in a unitary one-piece structure.

FIGURE 4 shows a seat device in the form of a
chair 60 having an upright back cushion 62 and a
horizontal bottom cushion 64. Typically a frame 66
of the seat secures the cushions 62 and 64 in
selected upright and horizontal dispositions, re-
spectively, as shown and includes supports 66a for
supporting the chair 60, whether on floor legs or
other mounting as in a car or other vehicle or
otherwise. The back cushion 62 mounts a fitted
brace element 68 that can repeatedly be removed
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from, and alternatively installed in, the back cush-
ion. The cushion 62 mounts the brace element 68
such that the brace element can be adjustably
positioned, for example, up and down, into selected
alignment and regisiration with a seated person.

The illustrated chair 60 provides this removable
and replacable mounting of the brace element 68
with the back cushion 62 by having a pocket at the
front of the back cushion and formed between an
outer cover 72 and an inner wall 74. The illustrated
outer cover 72 is a pliable cushioned panel stitched
along one side to the back cushion 62 and secured
along three remaining sides to the cushion by way
of hook and loop fasteners. The outer cover ac-
cordingly when closed smoothly overlies the back
cushion. Conversely, it can be, in effect, peeled
away from the back cushion on three sides to allow
full access to the pocket for placement and con-
versely removal of the brace element 68. The back
cushion inner wall 74 carries an attachment ele-
ment, for example, a panel of hook and loop fas-
tener 76, and the back wall of the brace element 68
carries a mating hook and loop fastener 80 to
thereby secure the brace element to the back
cushion 62 by way of the inner wall 74.

With further reference to FIGURE 4, the illus-
frated chair 60 has a readily operated adjustment
for placement of the brace element 68 and which
includes a looped strap 80 carried on two parallel
rollers 82 and 84 which the frame 66 mounts in
spaced parallel relationship as illustrated and each
rotatable about its longitudinal shait axis. The loop-
ed strap 80 carries the hook and loop fastener 76
to which the brace element 68 attaches. Further, a
drive element 86, which can be an electric motor or
a manually rotatable knob, is coupled, typically with
suitable gear elements 88, to rotate the lower roller
84. Rotation of the shaft 84 by the drive element 86
thereby moves the looped strap 80, and thereby
moves the brace element 68 upward or downward,
depending on the direction of rotation. This adjust-
ment mechanism accordingly allows a person seat-
ed on the chair 60 to selectively raise or lower the
brace element 68, while remaining fully seated, to
attain full alignment of the brace element with the
person's body.

The brace element 68 is anatomically fitted to
an individual person in the manner described
above with reference to the articles of FIGURES 1,
2, and 3.

The chair bottom cushion 64 can be arranged
to have a buitock supporting brace element in
accord with the foregoing description, including the
buttock supporting brace element 52 in the buttock
support 44 of FIGURE 3.

Figure 5 shows a wheelchair 90 that has a
custom fitted back support 92 and that can have a
custom fitted buttock support 94, each employing a
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removable and replacable bracing panel 96 and 98
respectively. The illusirated wheelchair 80 has a
frame 100 that mounts a pair of large wheels 102
and a pair of swiveling forward wheels 104, as is
generally conventional. The frame 100 includes a
pair of horizontal and spaced apart seat rails 106,
and a pair of spaced apart and generally vertical
back rails 108.

The illustrated back support 92 has a pliable
back support panel 110 from which muitiple loops
112 extend on each side for encircling engagement
with one rail 108, for mounting the back support to
the seat back rails 108,108. Each illustrated loop
112 encircles one rail and fastens in place, as by a
buckle or other secure positive engagement.

The back support panel 110 has front and back
walls secured together, as by stitching along the
sides and along the bottom of the back support,
and which are open ai the top to form a wallet-like
pocket into which the back brace panel 96 remov-
ably and replacably fits.

The illustrated back brace panel 96 has a lower
lumbosacral support portion 96a from which a
thorasic support region 96b extends upwardly. The
bracing panel 96 is custom fitted, as previously
described, to the individual to be supported.

With further reference to FIGURE 5, the illus-
trated buttock support 94 similarly employs a pli-
able seat panel 116 secured to the frame by lateral
extensions that loop around the seat rails 106,106
and positively buckle or otherwise fasten in place.
The buttock support is formed with two layers or
walls joined together as by stitching along the two
sides of the chair and at either the front or back
end, with the other end open to form a wallet-like
pocket that removably and replacably receives the
buttock brace panel 98. That brace panel also is
custom fitted to the anatomical contour of the in-
dividual to be supported, as described.

The back support 92 and the buitock support
94 can, where desired, be arranged for adjustably
selecting the position of each brace panel 96 and
98. This positional adjustment can, for example,
use hook and loop fasteners arranged on each
panel to engage a mating hook and loop fastener
within the pocket that holds the panel. Further, it
may be advantageous to thermoform either of both
brace panels 96,98 directly on the wheelchair and
with the individual to be fitted seated therein.

It will thus be seen that the invention described
above efficiently attains the stated object of the
invention.

More particularly, there has been described
with reference to the drawings seating devices ana-
tomically custom fitted to the person to be seated.
The custom fitted seating devices are suited for
diverse applications, including accessory supports
for seating siructures and as an integral part of
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seating structures. The custom fitted orthadic seat-
ing devices are relatively low in cost, are substan-
tially permanent yet suited for ready refitting and
changing, and can be manufactured readily. There
is also provided a process for the manufacture of
seating devices having the anatomical custom fit-
ting described.

Claims

1. Custom-fitted seating apparatus comprising
A. a sfructural brace element having a selected
body supporting anatomical contour,

B. deploying means for removably and re-
placeably receiving said brace element and for
disposing said brace element, when received by
said deploying means, for supportingly under-
lying a dorsal region of a seated person, and

C. positioning means for selectively adjusting
the dorsal supporting location of said brace ele-
ment when received by said deploying means.

2. Custom fitted seating apparatus according to

claim 1 in which said deploying means includes a

seat-back cushion element having pocket means

for removably and replaceably receiving said brace
element in a cushioned and back supporting dis-
position.

3. Seating apparatus according to claim 2 in which
A. said cushion element is arranged with said
positioning means for removably and replaceab-
ly overlying the back structure of a seat device,
and
B. said positioning means includes pliable strap
means for removably and replaceably engaging
the seat device back structure.

4. Seating apparatus according to claim 1 in which

said positioning means includes attachment means

on said brace element for the selective adjustable
positioning of said brace element.

5. Seating apparatus according to claim 1 in which

said positioning means includes
A. first attachment means on said brace ele-
ment, and
B. second attachment means carried on said
deploying means for selective positioning en-
gagement with said first attachment means on
said brace element when received by said de-
ploying means.

6. Seating apparatus according to claim 2 in which

said cushion element includes a cushioning panel

arranged for overlying said brace element when
received in said pocket means.

7. Seating apparatus according to claim 1 in which

said deploying means includes seat frame means

for supporting engagement with the back of a seat-
ed person and disposed with pocket means openly
accessible for the removal and replacement of said
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brace element therein.
8. Seating apparatus according to claim 7 in which
said deploying means further includes means for
selectively positioning said brace element relative
to said frame means.
9. Seating apparatus according to claim 1 further
comprising means forming a buttock supporting
seat bottom element atiached to said deploying
means.
10. Seating apparatus according to claim 9 in
which said deploying means includes means for
selectively positioning said brace element, when
received in said deploying means, relative to said
seat bottom element.
11. Seating apparatus according to claim 1 further
comprising
A. a buttock-cushioning element and having sec-
ond pocket means for removably and replaceab-
ly receiving a buttock-brace element, and
B. a structural buttock-brace element fitted o a
selected anatomical contour and removably and
replaceably seated in said second pocket
means.
12. Seating apparatus according to claim 1 in
which said deploying means includes a pocket
element arranged for underlying a dorsal region of
a seated person and for removably and replaceably
receiving said brace element for supporting that
dorsal region of the seated person.
13. Seating apparatus according to claim 1 in
which said positioning means includes selectively
movable transport means for providing relative
movement of said brace element when received by
said deploying means.
14. A method of manufacture of custom fitted seat-
ing apparatus comprising the steps of
A. fitting a back supporting structural brace ele-
ment to a selected lumbosacral contour, and
B. seating said fitted brace element removably
and replaceably into pocket means of a seat
back cushion element.
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