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SEAT WITH BIOMECHANICAL
ARTICULATION

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to seats for people
in all types of seating applications, such as in markets for the
home, office, and medicine (such as wheelchairs) and pri-
vate, industrial, and military vehicles and aircraft. The
present invention relates more particularly to a seat with
biomechanical articulation for a person seated in the seat.

2. Description of the Related Art

Today, seats for people typically have a seat portion and
a back portion which may be adjustable relative to each
other. Generally, the seat portion and back portion are rigid.
These seats do mot provide geometric compatibility and
movement capability between a person’s body and the seat
that accommodate changes of spinal curvature, torso recline
angle and leg position. Geometrical compatibility between
the person’s body and seat and an ability to move are
essential for comfort. If there is geometric interference
between the body and seat in any position that a person may
choose, then that person will not be comfortabie.

One attempt to provide a seat with geometric compatibil-
ity is by incorporating a floating lumbar. An example of a
seat with a floating lumbar is disclosed in U.S. Patent No.
4,832,401 to Brooks. This patented secat has a seat back
joined to a seat cushion frame via a floor and two generally
parallel spaced apart frame members. The patented seat also
has a lumbar support resiliently, slidably and pivotally
cornected to the frame members. When a person sits in the
patented seat, a femur seating surface deflects downward
which causes the lumbar support to be pulled downward
against the action of a spring to assure a fit to the spine of
the seated person.

One disadvantage of the above patented seat is that it
lacks sufficient articulation to move with and support a
person’s body. Another disadvantage of the patented seat is
that it is not geometrically compatible with the person’s
body shape as the person’s body is positioned in different
postures.

SUMMARY OF THE INVENTION

It is, therefore, one object of the present invention to
provide a seat with biomechanical articulation for a person
seated in the seat.

It is another object of the present invention to provide a
seat with biomechanical articulation that fits a person’s body
shape and moves with and supports the person’s body in the
seat.

It is yet another object of the present invention to provide
a seat with biomechanical articulation that is geometrically
compatible with the person’s body shape as the person’s
body is positioned in different postures and as the person’s
body moves from one posture to another in the seat.

To achieve the foregoing objects, the present invention is
a seat with biomechanical articulation for a person seated in
the seat including a seat portion extending generally hori-
zontally, a back portion extending generally upwardly from
the seat portion, a frame interconnecting the seat portion and
the back portion, the seat portion having a seat member
pivotally connected to the frame and means for supporting
a pelvis of a person seated on the seat member and moving
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in response to movement of the seat member by the person
seated in the seat.

One advantage of the present invention is that a seat with
biomechanical articulation is provided for a person seated in
the seat. Another advantage of the present invention is that
the seat has biomechanical articulation to provide geometric
compatibility between the seated person’s body and the seat.
Yet another advantage of the present invention is that the
seat has biomechanical articulation to maintain this compat-
ibility between the body and seat for different positions and
movements from position to position, such as changes of
spinal curvature, torso recline angle and leg position. Still
another advantage of the present invention is that the seat
has biomechanical articulation to eliminate interference with
body contours for desirable pressure distributions which do
not concentrate pressures where the seat tends to protrude
into the person’s body. A further advantage of the present
invention is that the seat has biomechanical articulation to
support the body in postures which are desirable either from
the person’s personal preference or based on knowledge of
seating, such as seating with lumbar curvature to rotate the
top of pelvis and bottom rib cage forward and the top of the
rib cage rearward which improve breathing and reduces
lumbar spinal disc pressures. A still further advantage of the
present invention is that the seat has biomechanical articu-
lation to provide the ability to move from one seating
position to another when the first position becomes uncom-
fortable or for the performance of a task so that the seated
person does not become forced by the seat to remain in the
same position.

Other objects, features and advantages of the present
invention will be readily appreciated as the same becomes
better understood after reading the subsequent description
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a perspective view of a seat with biomechanical
articulation according to the present invention.

FIG. 2 is a perspective view of the seat with biomechani-
cal articulation of FIG. 1.

FIG. 3 is an elevational schematic view of the seat of
FIGS. 1 and 2 illustrated in a first operational position.

FIG. 4 is a view similar to FIG. 3 illustrating the seat of
FIGS. 1 and 2 in a second operational position.

DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

Referring to the drawings, a seat 10, according to the
present invention, is shown for seating people. The seat 10
shown in the drawings represents one form of the present
invention as used in the office seating industry. It should be
appreciated that the seat 10 may be in various forms depend-
ing on the industry in which used.

Referring to FIGS. 1 and 2, a seat 10 with biomechanical
articulation, according to the present invention, is shown for
a person (not shown) to be seated in the seat 10. The seat 10
includes a generally horizontally orientated seat portion 12,
a generally upright orientated back portion 14 and a frame
16 interconnecting the seat portion 12 and back portion 14.
The seat 10 may include a base 18 for supporting the seat
portion 12 in spaced relationship upon a support surface
such as a floor. It should be appreciated that the base 18 is
optional depending on the form in which the seat 10 is used.
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The base 18 has a center post 20 and a plurality of legs 22
extending outwardly from the center post 20. The legs 22
may include rollers or wheels 24 pivotally connected thereto
for allowing the base 18 to move or roll along the support
surface. The base 18 also has a rocker mechanism 26
connected to an upper end of the center post 20 to allow the
seat portion 12 to rock or pivot relative to the base 18. The
rocker mechanism 26 may also be connected to the center
post 20 to allow rotation about and relative to the center post
20. It should be appreciated that the base 18 is conventional
and known in the art.

The frame 16 includes a bottom member 28 connected to
the rocker mechanism 26 by suitable means such as fasten-
ers 30. The bottom member 28 is generally planar and
rectangular in shape. The frame 16 also includes a pair of
laterally spaced base members 32 connected to the lateral
sides of the bottom member 28 by suitable means such as
brackets and fasteners (not shown). The base members 32
have a generally rectangular shape and an elongated slot 33
near one end for a function to be described. The frame 16
includes a pair of laterally spaced side members 34 having
one end pivotally connected to a forward end of the base
members 32 by suitable means such as fasteners 35. The side
members 34 are generally rectangular shaped and extend up
and rearward to define a recline angle to be described. The
frame 16 further includes a pair of laterally spaced recline
members 36 having one end pivotally connected to the side
members 34 by suitable means such as fasteners 37. The
recline members 36 are generally rectangular shaped and
extend down and rearward. The ends of the recline members
36 are pivotally connected to the base members 32 by
suitable means such as fasteners 38 which extend through
the slot 33 in the base members 32. The fasteners 38 may be
adjustably moved along the slot 33 to define the recline
angle for the side members 34 relative to the bottom member
28. It should be appreciated that the base members 32 and
bottom member 28 may be integral and formed as one-piece.
It should also be appreciated that the frame 16 may be from
an existing seat, for example, a wheelchair frame.

The back portion 14 has a rib cage or torso support 39 to
support the rib cage or torso of the seated person. The torso
support 39 is generally rectangular in shape and may have a
forward portion contoured to contact the seated person. The
torso support 39 is disposed and extends laterally between
the side members 34. The torso support 39 is pivotally
secured to an upper portion of the side members 34 by
suitable means such as fasteners 40. It should be appreciated
that the torso support 39 pivots or rotates about a torso pivot
axis defined by the fasteners 40 relative to the frame 16. It
should also be appreciated that the orientation of the torso
support 39 in FIG. 2 is for illustrative purposes only.

The seat 10 may include arm rests 41 to support the arms
of the seated person. The arm rests 41 are generally rectan-
gular in shape. The arm rests 41 are disposed along each
lateral side and secured by suitable means such as brackets
42 and fasteners (not shown) to the side members 34. It
should be appreciated that the arm rests 41 are fixed relative
to the side members 34,

The seat portion 12 has a seat member 44 extending
laterally and disposed between the side members 34. The
seat member 44 is generally rectangular in shape and has a
forward end pivotally connected to a lower portion of the
side members 34 by suitable means such as fasteners 46. It
should be appreciated that the seat member 44 pivots or
rotates about a pelvis pivot axis defined by the fasteners 46
relative to the frame 16.

The seat 10 also includes a pelvis support 48 to support
the pelvis of the seated person. The pelvis support 48 is
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generally rectangular in shape. The pelvis support 48 is
disposed below the torso support 39 and extends laterally
between the side members 34. The seat 10 includes support
members 50 interconnecting the pelvis support 48 and the
seat member 44. The support members 50 are generally
rectangular in shape and fixedly secured to the pelvis
support 48 and seat member 44 by suitable means such as
fasteners (mot shown). It should be appreciated that the
pelvis support 48 pivots or rotates about the pelvis pivot axis
defined by the fasteners 46 relative to the frame 16. )

The seat 10 may include a compliant support 52 inter-
connecting the torso support 39 and pelvis support 48. The
compliant support 52 urges or pulls the pelvis support 48
upward toward the torso support 39 as illustrated in FIG. 3.
The compliant support 52 may be of a type such as shock or
elastic cords that have one end connected to the torso
support 39 and extend under the pelvis support 48 and
around the arm rest bracket 42. The other end of the
compliant support 52 may be secured to either the arm rest
bracket 42 or side members 34. The compliant support 52
supports the pelvis support 48 to resist the weight of the
person as the pelvis support 48 rotates downward about the
pelvis pivot axis defined by the fasteners 46. The compliant
support 52 couples the motion of the pelvis support 48 and
torso support 39 so that they rotate together and follow the
person’s body motion. The compliant support 52 follows the
motion of the pelvis support 48 and torso support 39 to
follow the motion of the person’s body and support their
lower back. It should be appreciated that a mechanism (not
shown) could be provided that determines the relative posi-
tions of the pelvis support 48 and the torso support 39 to
follow the motions of the torso or to impose motions on the
torso.

The seat 10 also includes at least one, preferably a pair of
thigh supports 54 pivotally attached to the seat member 44
by suitable means such as hinges (not shown). The thigh
supports 54 pivot or rotate relative to the seat member 44 to
provide individual movement when the person’s legs are in
positions such as while operating a machine that requires
different movements of the person’s legs. It should be
appreciated that the thigh supports 54 do not lift into the
back of the person’s thighs as the seat 10 reclines by the
rocker mechanism 26.

The seat 10 further includes a stop portion 56 which
supports the thigh supports 54 and limits the downward
movement of the thigh supports 54. The stop portion 56
includes a support member 58 secured to a stationary portion
of the rocker mechanism 26 by suitable means such as
fasteners 60. The support member 58 is fixed relative to the
base 18 and does not recline. The stop portion 56 also
includes adjustable stop members 62 extending upwardly
from the support member 58 at a forward end thereof. The
stop members 62 are threaded fasteners which extend
through the support member 58 and secured thereto by nuts
64. The stop members 62 have a head portion 66 to engage
and support the thigh supports 54 and limit downward
movement thereof.

Referring to FIGS. 3 and 4, the operation and movement
of the seat 10 will now be described. The seat 10 fits and
moves the occupant like a biomechanical model. Such a
biomechanical model is disclosed in “New Biomechanical
Models for Automobile Seat Design” by Hubbard et al.,
SAE paper No. 930110, which is hereby incorporated by
reference.

In FIG. 3, the seat 10 is illustrated schematically and has
a first operational position in which a back contour 70 of a
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person in a lumbar extension is shown in dotted lines. The
torso support 39 is generally at an angle to a vertical axis A
relative to the fasteners 40 and the pelvis support 48 is
rotated upwardly at the back about the pelvis pivot axis
defined by the fasteners 46 and urged toward the torso
support 39 by the compliant support 52. The seat member 44
is fixed relative to the support members 50 and pelvis
support 48. The thigh supports 54 are at an angle to a
horizontal axis B relative to the fasteners 46. The downward
angle of the thigh supports 54 is limited by the stop portion
56.

In FIG. 4, the seat 10 is illustrated schematically and has
a second operational position in which the back contour 70
of the person in a lumbar flexion is shown in dotted lines.
The torso support 39 has rotated forward at the top and back
at the bottom around the torso pivot axis defined by the
fasteners 40 through an angle from the vertical axis A and
the pelvis support 48 has rotated downwardly toward the
seat member 44 around the pelvis pivot axis flexing the
compliant support 52. The torso support 39 may rotate up to
approximately fifty degrees (50°) of rotation of the torso
relative to the pelvis from slumped to erect positions. Also,
the seat member 44 rotates with the pelvis support 48 about
the pelvis pivot axis through an angle from the horizontal
axis B while the thigh supports 54 each rotate about an axis
parallel to and near to the pelvis pivot axis; the thigh
supports 54 are each supported so that they align with the
person’s thighs independent of the motions of the pelvis
support 48 during changes of lumbar curvature, torso recline
angle, and distance of the pelvis from the feet. It should be
appreciated that the seat 10 may have numerous seating
positions for the seated person.

Accordingly, the seat 10 has a pelvis support 48 that
pivots about an axis near the bottom of the person’s pelvis.
The torso support 39 pivots about an axis behind the
person’s rib cage or torso. The seat 10 may have a compliant
support 52 which couples the motion between the pelvis
support 48 and torso support 39. The seat 10 moves as the
seated person moves, thereby eliminating geometric conflict
between the seat 10 and the person’s body. Additionally,
there is also no relative movement between the seat 10 and
the person’s body that can cause a shearing action in the skin
and underlying tissues.

The present invention has been described in an illustrative
manner. It is to be understood that the terminology which
has been used is intended to be in the nature of words of
description rather than of limitation.

Many modifications and variations of the present inven-
tion are possible in light of the above teachings. Therefore,
within the scope of the appended claims, the present inven-
tion may be described other than as specifically described.

What is claimed is:

1. A seat with biomechanical articulation for a person
seated in the seat comprising:

a seat portion extending generally horizontally;

a back portion extending generally upwardly from said
seat portion;

a frame interconnecting said seat portion and said back
portion;

said seat portion having a seat member pivotally con-
nected to said frame and thigh means pivotally con-
nected to said seat member for supporting thighs of a
person seated on said seat member and rotating relative
to said seat member in response to movement of said
seat member by the person seated in said seat; and

pelvis means connected to said seat member for support-
ing a pelvis of a person seated on said seat member and
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moving in response to movement of said seat member
by the person seated in said seat.

2. A seat as set forth in claim 1 wherein said pelvis means
comprises a pelvis support connected to said seat member.

3. A seat as set forth in claim 2 wherein said pelvis means
further comprises a support member connected to said seat
member and said pelvis support.

4. A seat as set forth in claim 1 wherein said back portion
includes a torso support pivotally connected to said frame
for supporting a torso of the person seated in said seat.

5. A seat as set forth in claim 1 including compliant
support means for urging said pelvis means toward said back
portion. _

6. A seat as set forth in claim 5 wherein said compliant
support means comprises at least one elastic member.

7. A seat as set forth in claim 1 wherein said thigh means
comprises at least one thigh support pivotally connected to
said seat member.

8. A seat as set forth in claim 7 including a stop portion
for supporting said at least one thigh support and limiting
downward movement thereof.

9. A seat as set forth in claim 8 wherein said stop portion
includes a second support member connected to said frame
and a stop member extending from said second support
member.

10. A seat as set forth in claim 9 including means for
adjusting a height of said stop member relative to said
support member.

11. A seat with bjomechanical articulation for a person
seated in the seat comprising:

a frame including a pair of laterally spaced side members;

a seat portion having a seat member pivotally connected
to said frame and extending generally horizontally and
at least one thigh support pivotally connected to said
seat member for supporting thighs of a person seated on
said seat member and rotating relative to said seat
member in response to movement of said seat member
by the person seated in said seat;

a torso support disposed between said side members and
pivotally connected to said side members for support-
ing a torso of a person seated in said seat; and

a pelvis support disposed below said torso support
between said side members and support members inter-
connecting said pelvis support and said seat portion,
said pelvis support supporting a pelvis of a person
seated in said seat and rotating about an axis relative to
said frame in response to movement of the seated
person in said seat.

12. A seat as set forth in claim 11 including means for
pivotally connecting said torso support to said side members
and defining a torso pivot axis.

13. A seat as set forth in claim 11 including at least one
compliant member for urging said pelvis support toward
said torso support.

14. A seat as set forth in claim 11 wherein said seat portion
comprises a seat member connected to said support mem-
bers.

15. A seat as set forth in claim 11 including a stop portion
for supporting said at least one thigh support and limiting
downward movement thereof.

16. A seat as set forth in claim 15 wherein said stop
portion includes a second support member connected to said
frame and a stop member extending from said second
support member.

17. A seat as set forth in claim 16 including means for
adjusting a height of said stop member relative to said
second support member.
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18. A seat with biomechanical articulation for a person 19. A seat with biomechanical articulation for a person
seated in the seat comprising: seated in the seat comprising:
a frame; a seat portion extending generally horizontally;
a seat member pivotally connected to said frame; L a back portion extending generally upwardly from said
a torso support pivotally connected to said frame and seat portion;
disposed above said seat member for supporting a torso a torso support connected to said back portion;

of a person seated in said seat;

. . . a seat frame connected to said back portion and said seat
a pelvis support disposed below said torso support and

support members interconnecting said pelvis support 1q ‘pomon, . . .
and said seat member, said pelvis support supporting a said seat portion having a seat member pivotally con-
pelvis of a person seated on said seat member and nected to said seat frame and thigh means pivotally
rotating about an axis relative to said frame in response connected to said seat member for supporting thighs of
to movement of the person seated in said seat; a person segted on said Sefit member and rotating
a pair of thigh supports pivotally connected to said seat 15 relative to said scat member in response to movement
member for supporting thighs of a person seated on of said seat member by the person seated in said seat;
said seat member and rotating relative to said seat and '
member in response to movement of said seat member a pelvis support connected to said seat frame for support-
by the person seated in said seat member to allow ing a pelvis of a person seated on said seat portion and
independent movement of the thighs relative to each 20 moving in response to movement of said seat portion
other; and by the person seated in said seat portion.

a stop portion for supporting said thigh supports and
limiting downward movement thereof. * % % ¥ %



