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PATENT
Attorney Docket No. 249.901
Express Mail Label No. EV439462778US

Contoured, Reinforced and Adjustable Seat Cushion and Method for
Offloading Pressure from Skeletal Bone Prominences and Encouraging
Proper Postural Alignment

Cross-Reference to Related Application

This invention is related to another invention made by some of the
present inventors for an Individually-Contoured Seat Cushion and Shape
Capturing and Fabricating Method for Seat Cushion: described in U.S. patent
application Serial No. 10/628,858, filed July 28, 2003.

Field of the Invention

This invention relates to seat cushions, and more particularly, to a new
and improved seat cushion having a support contour which avoids or reduces
the Iincidence of pressure ulcers while simultaneously orienting the user toward
maintaining proper posture. The support contour offloads or isolates pressure
and shear forces from skin tissue surrounding the bony prominences of the
pelvic skeletal bone structure, such as the ischial tuberosities, greater
trochanters, coccyx and sacrum, thereby removing pressure and shear forces
from those areas which are susceptible to injury from prolonged sitting. Proper
postural alignment is achieved by transferring the pressure from the offloaded
areas to greater masses of tissue not associated with bony prominences, such
as the proximal thighs and the posterior lateral buttocks. The additional
support from these areas encourages improved postural alignment and control.

Background of the Invention

A wheelchair seat cushion must perform a number of important functions.
The seat cushion should be comfortable and capable of providing proper
support for optimal posture and posture control for a considerable length of
time. The seat cushion should also assist, or at least not materially hinder, the
user in maneuvering thé wheelchair, permit a useful range of motion from the
pelvis and upper torso of the person, and create stability and security for the
person within the wheelchair. Perhaps most importantly, the seat cushion
should help prevent and reduce the incidence of pressure ulcers created by

prolonged sitting on the cushion without adequate pressure relief. Pressure
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ulcers can become a very serious health problem for individuals who must
remain constantly in contact with the support cushion, and it is important to
avoid such pressure ulcers.

Wheelchair users, like everyone, are of substantially different sizes,
weights and shapes. Many wheelchair users have physical disabilities and
associated posture and postural control impairments such as those typically
caused by congenital disorders. Other wheelchair users, such as those who
have been disabled by acquired or traumatic injuries, may have a more typical
size and shape. In all of these cases, the support contour of the wheelchair
seat cushion must safely support the anatomy of the user, whether the anatomy
Is abnormal or more typical. Wheelchair seat cushions must fit and perform
properly to prevent further physical impairment and pressure ulcers. The
cushion must also enhance the functional capabilities of the user by supporting
iIndependence in activities of daily living. There are a nu.mber of different
theories or approacheé for configuring the support contour of a wheelchair seat
cushion to avoid pressure ulcers and to provide adequate postural alignment.

One approach to configuring the support contour of a wheelchair seat
cushion is a single generic support contour which attempts to accommodate all
types of pelvic bone-structure configurations, whether more abnormal or more
typical. In general, this generic approach involves using a soft, flowable or
adaptable material, such as air or gel, as the support material within the
wheelchair cushion. This adaptable material adjusts and redistributes in
response to the weight and shape of the user to create a support contour which
conforms to the anatomy of the user. By conforming to the anatomy of the user,
the pressure on the skin of the user is usually distributed relatively evenly over
the area of contact. The extent of the uniform pressure distribution depends on
the capability of the cushion to accept and conform to the user’'s anatomy
without displacing the adaptable material and resulting in firm contact with a
support structure.

The substantially equal pressure distribution is theorized to reduce the
incidence of pressure ulcers, by decreasing peak pressures on the skin in the

pelvic area associated with bony prominences, most notably the ischial
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tuberosities, coccyx, sacrum, and greater trochanters. However, as individuals
age with their disabilities, the quality of their skin is further compromised in its
ability to tolerate pressure and shear forces. The decreased tolerance for
pressure and'shear forces, no matter how well those forces are distributed,
iINncreases the incidence of pressure ulcers.

Generic seat cushions which use flowable support material are usually
incapable of providing adequate postural alignment. In general terms,
adequate postural alignment is assisted by using the support contour of the
seat cushion to encourage proper posture by providing a foundation for
dynamic posture control. To do so, the support contour must have the
capability of applying some support pressure to the pelvic area because
alignment of the pelvic area is fundamental for proper posture. The adaptable
support material of generic seat cushions is intended to move and redistribute
itself, and consequently, is generally unstable and incapable of applying the
support pressure or force in certain areas of the pelvic anatomy to optimize
postural control and alignment.

Many of the disadvantages associated with generic wheelchair cushions
may be overcome by using a custom wheelchair seat cushion having a support
contour constructed specifically to accommodate the individual anatomical
aspects of a particular user. In such cases, it is necessary to capture the
anatomical shape of the individual which will contact the custom seat cushion,
and then use that anatomical shape to make the custom seat cushion.

The cost of fabricating a custom wheelchair seat cushion can be
substantial, for example, approximately $3000 or more. Much of the expense of
a custom wheelchair seat cushion results from the amount of time consumed,
and the cost of the relatively sophisticated equipment which must be used to
capture and transfer the anatomical shape of the user into the support contour
of the seat cushion. Moreover, despite the use of sophisticated equipment, it is
nevertheless difficult to capture the anatomical shape of the user and transfer it
into a customized support contour. An appreciation of some of these difficulties
In creating customized wheelchair seat cushions is discussed in the above-

referenced U.S. patent application Serial No. 10/628,858.
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The most prevalent approach used to configure the support contour of a
custom cushion, at least at the time of filing hereof, is to distribute the weight of
the user substantially uniformly over the entire support contour. The uniform
pressure distribution is theorized to reduce the incidence of pressure ulcers
because the uniform pressure distribution is thought to avoid localized high-
pressure points which could give rise to pressure ulcers. The substantial
conformance of the support contour to the anatomical shape of the user is also
believed to orient the user toward proper postural alignment.

Even If the support contour of the custom cushion is initially satisfactory
to the user, changes in tissue and musculature may dictate changes in the
optimal support contour of the custom seat cushion. Tissue will typically
atrophy over time, particularly for first-time wheelchair users. Tissue atrophy
and other tissue changes alter the pressure distribution over the support
contour. Those changes may result in increased pressure on tissues
surrounding the bony prominences, thereby ultimately increasing the risks of
pressure ulcers. Moreover, as the muscle strength diminishes, the user relies
more on the support contour of the seat to hold the proper posture. In doing so,
parts of the pelvic anatomy press more directly on certain parts of the support
contour as a foundation for postural alignment. The increased pressure from
postural alignment increases the pressure and shear forces on the skin in those
areas, again increasing the risk of pressure ulcers. In general, the concept of
equally distributing the pressure over the entire support contour of the custom
seat cushion is generally obtainable only for a limited amount of time and under
limited circumstances. Additionally, any movement of the user, or even subtle
changes in pelvic orientation on the support contour, can result in substantial
Increases in pressure and shear forces on the skin at the interface with the
support contour.

One type of existing wheelchair cushion includes a cutout area adjacent
to the tailbone or sacrum in the pelvic area. This cutout area is effective in
eliminating pressure or shear forces which could cause pressure ulcers on the
skin sLtrrounding the sacrum. However, the single cutout area does not

address the increased pressure and shear forces which occur at the areas of
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other bony prominences in the pelvic area. Moreover, the support contour of
the cushion with the cutout area does not attempt to transfer support to other
pelvic areas to compensate for the reduced support at the cutout area. This
type of cushion is not generally intended to encourage or bias the pelvic area
Into alignment for proper posture. Instead, this type of cushion is intended to
be used with a separate back support cushion in order to invoke postural
alignment. In addition, this type of cushion is also subject to the problems
arising from tissue loss and incorrect sizing.

In those types of existing wheelchair cushions having individualized
support contours intended to interact with the anatomy of a specific user, slight
discrepancies in capturing the shape of the individualized support contour may
be compensated for by adding shims or other additional external support
structures to the seat cushion or to a structural base upon which the cushion
resides. In general, adding the additional shims or support structures is
relatively imprecise in achieving the desired effect, and requires considerable
time and effort due to the number of trial fittings that are typically required. A
similar situation exists with respect to anatomical changes that occur after the
cushion has been used for some amount of time. In both circumstances, the
support capabilities of the cushion are decreased by. the trial and error
approach to correcting for shape-capturing discrepancies and anatomical
changes. Furthermore, the added shims and external support structures
complicate the use of the cushion, because those added parts must be kept in
alignment with the cushion when in use.

In those types of existing wheelchair cushions which establish an
Individualized or specific support contour, certain areas of the support contour
may be subject to excessive deformation of the somewhat flexible material from
which the cushion is constructed. The wheelchair cushions must be
constructed of material which offers some amount of flexibility or resiliency, in
order to function adequately as a cushion. The material which provides that
flexibility or resiliency is subject to deformation when the support contour
INncludes areas of significant curvature or areas which apply transverse support

on the anatomical structure of the user, because those portions of the support
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contour may have generally thinner dimensions than the portions of the seat
cushion directly beneath the user. Excessively flexible portions of the
wheelchair cushion, or portions which may become excessively flexible through
use overtime, will not be capable of providing pelvic orientation and alignment

as may be required by the wheelchair user.

Because of these and other deficiencies, seat cushions with inadequate
support may be used long past the time when they have become ineffective In
providing proper support, either because of the cost associated with
replacement of the cushion or the failure of the user to recognize the problem
until pressure ulcers or other difficulties appear.

Many of the same considerations applicable to wheelchair seat cushions
also apply with varying levels of criticality to other types of seat cushions used
In other seating environments and applications. For example, seat cushions
used In oifice environments are required to support the user in a comfortable
manner and in a manner which encourages proper posture and without creating
risks of medical problems, for example inducing blood circulatory problems.

Summary of the Invention

The present invention involves configuring a support contour for a seat
cushion, and reinforcing and adjusting that support contour as necessary or
desirable, to obtain the best conditions for isolating and offloading pressure
and shear forces from the skin surrounding the bony prominences of the pelvic
area skeletal structure and for transferring greater pressure and providing
firmer support to areas of the anatomy which have broader masses of soft and
muscle tissue not surrounding bony prominences. Offloading or isolating the
pressure and shear force from the skin surrounding the bony prominences of
the pelvic skeletal structure reduces the risk of pressure ulcers. Transferring
pressure and providing pronounced support to broad tissue masses
encourages better balance and alignment. The support pressure is applied to
those broader and more distributed skeletal areas which are capable of
withstanding increased pressure without substantially increasing the risk of
pressure ulcers. The greater support pressure is applied to and maintained on

those areas which bias, orient or encourage alignment of the pelvic structure
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toward proper postural alignment. By offloading the pressure and shear forces
from those areas which are prone to skin ulcers, and transferring support
pressure to those areas which encourage proper postural alignment, the
support contour of the seat cushion simultaneously achieves the two most
important wheelchair cushion functions: avoidance of pressure ulcers, and
postural alignment and control.

Offloading the pressure from the bony prominences of the pelvic area is
achieved primarily by increasing the space or clearance between the support
contour and the bony prominences. The increased space or clearance
Inherently absorbs and compensates for a reasonable range of tissue and
musculature changes in the pelvic area while maintaining adequate clearance.
The areas of increased pressure and support are the areas where pressure
should be applied for proper postural alignment in a manner somewhat
Inaependent of the amount of tissue in those locations. Therefore, the added
support in those areas is likely to remain effective even as the tissue in those
areas may atrophy.

The adjustment and reinforcement capabilities of the present invention
assure that the areas of greater support in the support contour are effective and
will remain effective for a longevity of use, even under conditions of tissue
changes and atrophy. Moreover, the adjustment capability of the present
Invention may be quickly and effectively achieved, in many cases with the
wheelchair user remaining seated on the cushion. In some circumstances, the
wheelchair user may actually make the adjustments, rather than require the
services of a therapist or technician to do so.

The adjustment capability of the support contour also makes the seat
cushion more adaptable to a wider range of variations in the size and shape of
the normal human anatomy, primarily as a result of the additional clearance in
the areas of the bony prominences and the additional support in the areas of
broader tissue and muscular masses. The greater relief or clearance in the
areas of the bony prominences and the greater support in the areas of broader
tissue and muscular mass, makes the support contour generally applicable to

classes of individuals having generally similar pelvic anatomies. Only a few
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different seat cushions, each having the capability to adjust their proportions,
may prove adequate to support a substantial population of wheelchair ana
other users having typical pelvic anatomies. Consequently, the production of
seat cushions embodying the present invention in only a few different sizes,
each with adjustment capabilities, may obtain the type of significant benefits for
a broad population of users which have previously been reserved to more
costly custom seat cushions.

The support contour also accommodates a reasonable range of normal
and desirable pelvic movement, as well as a degree of positioning tolerance.
Such tolerance reflects an improvement over conventional custom cushions
that function optimally in only one static posture position without tolerance for
any movement or positioning error.

These and other features and aspects of the invention are realized in a
support contour for contacting and supporting a person in a sitting position.
The support contour defines relief areas at locations adjacent to skin covering
the ischial tuberosities, the greater trochanters and the coccyx and sacrum of
the person sitting on the support contour. The support contour aiso defines
support areas adjacent to skin covering tissue masses on opposite lateral sides
of the posterior buttocks and beneath the proximal thighs of the person. The
relief areas and support areas are spaced relatively more away from and
relatively more toward an anatomical shape of the person, respectively, to
establish relatively less pressure on the skin in the relief areas and relatively
more pressure on the skin in the support areas.

The relief areas substantially offload pressure on the skin covering the
Ischial tuberosities, the greater trochanters and the coccyx and sacrum. The
relief area adjacent to the ischial tuberosities has sufficient longitudinal,
transverse and vertical dimensions to establish the relatively less pressure on
the skin covering the ischial tuberosities during forward and backward pivoting
movement of the upper torso of the person sitting on the support contour. The
relief area adjacent to the greater trochanters has sufficient longitudinal,
transverse and vertical dimensions to establish the relatively less pressure on

the skin covering the greater trochanters during movement within an anticipated
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range of normal sitting positions of the person on the support contour. The
relief area for the coccyx and sacrum extend into a rear wall of the support
contour and has dimensions eitending longitudinally and transversely relative
to the coccyx and sacrum to establish the relatively less pressure on the skin
covering the coccyx and sacrum during an anticipated range of normal
movement.

The support areas transfer sufficient force to the tissue masses at the

lateral posterior buttocks and proximal thighs to substantially only support the
persoﬁ on the support contour at the support areas. The support areas on
opposite lateral sides of the posterior buttocks induce an upward component of.
support force on the pelvic area of the person. The support areas beneath the
proximal thighs function in a fulcrum-like manner to transfer weight from the
distal legs to the proximal thighs in a lever-like manner through hip joints to
elevate the pelvic area of the person in a complementary manner with the
support areas at the posterior lateral buttocks, thereby contributing to the
offloading in the relief areas.

The invention also involves a method of configuring a support contour to
contact and support a person sitting on the support contour. The method
comprises defining relief areas in the support contour at locations adjacent to
skin covering the ischial tuberosities, the greater trochanters and the coccyx
and sacrum of the person sitting on the support contour, and defining support
areas In the support contour at locations adjacent to skin covering tissue
masses on opposite lateral sides of the posterior buttocks and beneath the
proximal thighs of the person. This method, like the support contour noted
above, may also included additional clearance in the perineal or genital area
for increased air circulation to counteract heat and humidity influences that may
cause skin breakdown in that area.

The invention further involves a method of supporting a person sitting on
a support contour. The substantial majority of force associated with supporting
the person on the support contour is transferred to skin covering tissue masses
on opposite lateral sides of the posterior buttocks and beneath the proximal

thighs of the person while the person is sitting on the support contour.
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Pressure and shear force from skin surrounding the ischial tuberosities, the
greater trochanters and the coccyx and sacrum of the person seated on the
support contour Is substantially diminished by transferring the sitting-associated
force.

The present invention also involves positioning a support member at a
corner of a seat support structure of the cushion where a longitudinally-
extending sidé and a rear transversely-extending side intersect. The support
member IS relatively less flexible than the seat support structure and resists
deformation of the support contour when the support contour is contacted by
the person seated on the cushion. The support member is connected to a
longitudinally extending side of the seat support structure with a longitudinal
connector member at a position longitudinally spaced from the corner where the
support member is located. The longitudinal connector member restrains the
support member to resist longitudinal deformation of the support contour at the
corner where the support member is located. Alternatively or in addition the
support member is connected to a rear transverse extending side of the seat
support structure with a transverse connector member at a position transversely
spaced from the corner where the support member is located. The transverse
connector member restrains the support member to resist transverse
deformation of the support contour at the corner where the support member is
located. Adjustment of the length of the longitudinal and transverse connector
members also deflects the seat support structure at the support structure to
slightly change the configuration of the support contour, thereby adapting the
support contour to achieve the previously-noted benefits with respect to the
individual anatomy of a particular user.

A more complete appreciation of the scope of the invention and the
manner In which it achieves the above-noted and other improvements can be
obtained by reference to the following detailed description of presently
preferred embodiments taken in connection with the accompanying drawings,
which are briefly summarized below, and by reference to the appended claims.

Brief Description of the Drawings

10
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Fig. 1 is a perspective view of a support contour of a wheelchair or other
seat cushion which incorporates the present invention.

Fig. 2 is a perspective view similar to Fig. 1, showing a typical human
pelvic and thigh skeletal structure superimposed over the support contour
shown in Fig. 1.

Fig. 3 is a midline longitudinal and vertical cross-sectional view taken
substantially in the plane of line 3-3 of Fig. 2.

Fig. 4 is a transverse and vertical cross-sectional view taken
substantially in the plane of line 4-4 of Fig. 2.

Fig. 5 Is a vertical cross-sectional view of a portion of the support
contour and skeletal structure shown in Fig. 2, taken substantially in the plane
of line 5-5.

Fig. 6 is a longitudinal and vertical cross-sectional view taken
substantially in the plane of line 6-6 of Fig. 2.

"Fig. 7 is a transverse and substantially horizontal cross-sectional view
taken substantially in the plane of line 7-7 of Fig. 3.

F1g. 8 is a perspective view similar to Fig. 1 with shading and
crosshatching to illustrate areas of the support contour where pressure is
offloaded and areas where additional support is provided, in accordance with
the present invention.

Fig. 9 is a perspective view of a contoured wheelchair or other seat
cushion of the type shown in Fig. 1, which further incorporates contour
adjustment and reinforcement in accordance with the present invention.

Fig. 10 is a different perspective view of the contoured seat cushion
shown In Fig. 9.

Figs. 11-17 are view similar to Figs. 2-8 to which the contour adjustment
and reinforcement feature shown in Figs. 9 and 10 have been adapted.

Fig. 18 Is a top plan view of the seat cushion shown in Fig. 9.

Fig. 19 is a rear elevation view of the seat cushion shown in Fig. 9.

Fig. 20 is a side elevation view of the seat cushion shown in Fig. 9.

11
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Fig. 21 is a perspective view of another contoured wheelchair or other
seat cushion which also incorporates contour adjustment and reinforcement in
accordance with the present invention.

Fig. 22 is a different perspective view of the contoured seat cushion
shown in Fig. 21.

Fig. 23 Is a top plan view of the seat cushion shown in Fig. 21.

Fig. 24 is an enlarged horizontally sectioned view of a portion of Fig. 23,
showing an adjustment and reinforcing structure and mechanism of the seat
cushion.

Fig. 25 is a plan view of the seat cushions shown in Figs. 18 and 23,
showing an adjustment and deformation of a portion of a support contour of the
seat cushion to a position shown by solid lines compared to an undeformed
position shown by dashed lines.

Fig. 26 iIs a cross-sectional view taken substantially in the plane of line
26-26 of Fig. 25.

Fig. 27 i1s a plan view of the seat cushion shown in Figs. 18 and 23,
showing another type of adjustment and deformation of a portion of a support
contour of the seat cushion to a position shown by solid lines compared to an
undeformed position shown by dashed lines.

Fig. 28 is a plan view of the seat cushion shown in Figs. 18 and 23,
showing another type of adjustment and deformation of a portion of a support
contour of the seat cushion to a position shown by solid lines compared to an
undeformed position shown by dashed lines.

Fig. 29 is a cross-sectional view taken substantially in the plane of line
29-29 of Fig. 28.

Fig. 30 Is a plan view of the seat cushion shown in Figs. 18 and 23,
showing another type of adjustment and deformation of a portion of a support
contour of the seat cushion to a position shown by solid lines compared to an
undeformed position shown by dashed lines.

Fig. 31 is a plan view of the seat cushion shown in Figs. 18 and 23,

showing another type of adjustment and deformation of a portion of a support

12
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contour of the seat cushion to a position shown by solid lines compared to an
undeformed position shown by dashed lines.

Fig. 32 is a plan view of the seat cushion shown in Figs. 18 and 23,
showing another type of adjustment and deformation of a portion of a support
contour of the seat cushion to a position shown by solid lines compared to an
undeformed position shown by dashed lines.

Detailed Description

A wheelchair seat cushion 20 which incorporates the present invention is
shown in Fig. 1. The wheelchair support cushion 20 includes a resilient seat
support structure 21 which is constructed of resilient plastic foam material
which is capable of providing the necessary resilience and support to the
wheelchair user. A support contour 22 is preferably constructed or otherwise
molded into the seat support structure 21. Preferably, the resilient plastic foam
material from which the support structure 21 is formed is a matrix of
polypropylene, polyurethane or polyethylene plastic beads which have been
adhered together during a molding process in which the support contour 22 is
formed simultaneously with the seat cushion 22, as described more completely
in the above-referenced U.S. patent application Serial No. 10/628 858.

The support contour 22 faces upward to contact and support the tissues
of the user which surround the skeletal structure of the pelvic area 24 and the
thigh bones 26 of the user, as shown in Figs. 2-7. The support contour 22
includes a relatively deep center cavity 28 which is positioned in the support
contour 22 to be located directly below ischial tuberosities 30 of the pelvic area
skeletal structure 24, when the user is seated on the cushion 20. The ischial
tuberosities 30 are sometimes referred to in common language as the “sit
bones.” An individual of relatively normal posture and anatomy sits on his or
her ischial tuberosities. An individual with normal posture and anatomy is
usually supported substantially only from his or her ischial tuberosities 30 when
that person Is seated on a horizontal substantially rigid surface.

In the support contour 22, the vertical depth and horizontal dimensions
of the cavity 28 are sufficient to offload pressure and shear force from the skin

surrounding the ischial tuberosities 30. In order to offload pressure and shear
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force from the skin surrounding the ischial tuberosities 30, the cavity 28
extends downward to a lowermost portion represented by a generally horizontal
lowermost surface area 32. The depth of the cavity 28 is sufficient to establish
a vertical clearance 34 between the lower ends of the ischial tuberosities 30
and the lowermost surface area 32, as shown in Figs. 3, 4 and 8.

As shown in Fig. 3, the longitudinal extent of the lowermost surface area
32 extends the clearance 34 over a longitudinal range 35 sufficient to
accommodate the normal forward and backward movement of the lower ends of
the ischial tuberosities 30. Normal forward and backward pivoting movement of
the upper torso of the user will cause the lower ends of the ischial tuberosities
30 to move forward and backward. The depth and shape configuration of the
suppdrt contour 22 at the lowermost surface area 32 assures that sufficient
longitudinal clearance 35 to accommodate this typical forward and backward
movement of the lower ends of the ischial tuberosities 30.

As shown in Fig. 4, the lowermost surface area 32 also extends a
transverse distance within the cavity 28 to create a transverse clearance 37
beyond the lower ends of the ischial tuberosities 30. The extent of the
lowermost surface area 32 assures a sufficient amount of transverse clearance
37 to accommodate a normal range of side to side movement of the upper torso
during typical activity such as extending an arm to one side of the upper torso
when reaching for an object. The pelvic area skeletal structure 24 may pivot
slightly laterally in this case, causing one of the ischial tuberosities 30 to
elevate and the other to descend slightly. The depth of the lowermost surface
area 32 also provides sufficient vertical clearance 34 to accommodate this type
of tilting.

The extent of the vertical clearance 34, the longitudinal clearance 35 and
the transverse clearance 37, as established by the depth of the cavity 28 and
the horizontal extent of the lowermost surface area 32, offloads pressure and
shear forces from the skin and other tissue surrounding the ischial tuberosities
30. The pressure and shear forces are offloaded under both static sitting
conditions, and under conditions of dynamic movement while in the seated

position. By offloading the pressure and shear force from the skin surrounding
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the ischial tuberosities 30 due to the clearances 34, 35 and 37, the risk of
pressure ulcers on the skin surrounding the ischial tuberosities 30 is reduced
substantially.

The support contour 22 rises from the lowermost surface area 32 on
opposite transverse sides of the cavity 28 to a relief area 36, as shown in Figs.
4,6 and 8. The relief area 36 is positioned directly below and transversely to
the outside of the greater trochanters 38 on both transverse sides of the
support contour 22, when the user is seated on the cushion 20, as shown in
Fig. 2. The greater trochanters 38 are the parts of the leg thigh bone 26 which
extend to the “ball” part of the “hip joint.” as those terms are referred to in
common language. The “socket’ part of the “hip joint” is located within the “hip”
or pelvic bone 42.

The horizontal and transversely outwardly and upwardly curved portions
of the relief area 36 are configured to establish a vertical and transverse
Clearance 44 with respect to the greater trochanters 38, as shown in Fig. 4.
The relief area 36 is also configured to provide a longitudinal range of
clearance 45 relative to the greater trochanters 38, as understood from Fig. 2.
The curvature and position of the relief area 36 is sufficient to offload pressure
and shear force from the skin surrounding the greater trochanters 38. It is
primarily the skin below and to the transverse outside of the greater trochanters
38 that is susceptible to pressure and shear force when the user is seated on
the cushion. The reliéf area 36 establishes enough relief through the
clearances 44 and 45 to offload the pressure and shear force from the skin
surrounding greater trochanters 38 in these locations.

The clearances 44 and 45 are also sufficient to provide tolerance for
slightly different seating positions of the user. This tolerance also
accommodates movement of the greater trochanters 38 through a dynamic
rangeﬁof movement of the user.

The support contour 22 also includes a recessed channel area 46 which
extends vertically upward from the lowermost surface areg 3?2 of the cavity 28 to
an upper rear edge of the support contour 22 as shown in F Igs. 3, 7 and 8.

The channel area 46 is located at approximately the transverse center of a rear
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wall 48. The rear wall 48 extends from one transverse side of the cavity 28
from a location generally adjacent to one greater trochanter relief area 36
around the rear of the cavity 28 to the other transverse side of the cavity 28 at a
location generally adjacent to the other greater trochanter relief area 36, as
shown in Figs. 1, 2 and 8. The greater trochanter relief areas 36 generally
curve hvertically downward and transversely inward from the outer periphery of
the back wall 48 at these opposite transverse positions of the support contour
22. As shown in Fig. 3, the rear wall 48 rises to an elevation at the rear of the
cavity 28 which is sufficient to orient the pelvic area within the cavity 28 to
resist rearward pivoting or rocking movement of the pelvic bones 42.

The channel area 46 is located on the rear wall 48 on opposite sides of a
transverse midline through the cushion 20. The channel area 46 extends
downwardly and longitudinally forward from the back wall 48 toward the
lowermost surface area 32 of the cavity 28 at the transverse midline of the
support contour 22. The channel area 46 is positioned in the support contour
22 1o be located directly behind the coccyx 50 and the sacrum 52 of the pelvic
skeletal structure 24, when the user is seated in the cushion 20. The coccyx 50
Is typically referred to in common language as the “tailbone.”

The channel area 46 is recessed into the rear wall 48 of the cavity 28 to
a sufficient distance to establish a vertical and horizontal clearance 54 between
the channel area 46 and the coccyx 50 and sacrum 52, as shown in Fig. 3. The
channel area 46 also establishes a transverse clearance 55 which extends
beyond each opposite lateral side of the coccyx 50 and sacrum 52, as shown in
Fig. 7. A general midline contour of the rear wall 48 is illustrated by the dashed
ine 56 in Fig. 7. The dashed line 56 represents the exact anatomical shape of
the rear pelvic area of a specific or generalized user. The amount of recess of
the channel 46 into the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>