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ABSTRACT OF THE DISCLOSURE

A seat structure includes a substrate structure and a pad structure affixed to a top
surface of the substrate structure. The seat structure has a support region configured
to provide a support for a user’s buttocks, and a downwardly sloped nose portion.
The seat structure is bump-less in that there is no raised portion at an area between

the user’s legs which would extend upwardly from adjacent laterally outward portions.

Figure 1
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SEAT WITH DOWNWARDLY-SLANTED BUMP-LESS NOSE

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority of U.S. Provisional
Application No. 62/733,645 filed September 20, 2018, the entire contents of which
are incorporated by this reference. This application also claims priority to U.S.
Application No. 29/676,776, filed January 14, 2019, and to U.S. Application
29/663,912, filed September 20, 2018, the entire contents of which applications are

incorporated herein by this reference.
BACKGROUND

[0002] Any discussion of the prior art throughout the specification
should in no way be considered as an admission that such prior art is widely known

or forms part of common general knowledge in the field.

[0003] Five hundred year ago, the bicycle was first envisioned by
Leonardo da Vinci in his Codex Atlanticus, a twelve-volume, bound set of drawings
and writings. Since then, Leonardo’s vision of a bicycle, including the saddle, is
almost identical to what exists today with bike seats. The focus of development of
saddles has been weight and aesthetics rather than shape. These conventional
bicycle saddles are shaped like a pear and include a posterior component and an
anterior component. The posterior, wider, component supports the rider’s buttocks.
The anterior, narrower, portion commonly includes a forward extending portion, or
‘nose,” shaped to fit between a rider’s legs. The rider using a conventional saddle
engages the crotch area of the body in load bearing relationship with the nose and
thus transmits shock and pressure to the non-structural fleshy genital region.
Riders at all levels have struggled with chafing, blistering, bruising, pain,
numbness, and general discomfort. Growing scientific evidence points to the
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permanent damage to the nerves and blood vessels that supply the pelvic region of
the body as the cause of impotence and sexual dysfunction with bicycle riders.

[0004] The saddle discomfort, also known to manufacturers, has
been an undeniable problem for millions of riders and a major reason why millions
choose exercise forms other than cycling. Sales of shorts with extra padding,
however aesthetically displeasing, have increased as a response to address the
discomfort. Riders typically alternate between cruising, racing, and stand up riding
positions. Whereas there is contact with the saddle in the cruising and racing
modes, the rider wants to avoid any saddle contact in the stand up pedaling mode.
In the cruising position the rider wishes to sit comfortably distributing the weight
equally on the sit bones, ischial tuberosities, and to cycle without obstruction. In
the racing position, the rider seeks to gain speed in an aerodynamic, dropped down
position, with the rider’s genitals in a load bearing position against the nose of the
saddle.

[0005] Stationary bikes have not been a focus for saddle
development even though they are all manufactured with conventional saddles.
Unequivocally, discomfort will also be a factor with stationary bikes as interest and

participation increase in cycling fitness classes and equipment purchases.
SUMMARY OF THE INVENTION

[0006] According to a first aspect of the invention, there is
provided a seat structure, comprising: a substrate structure; a pad structure affixed
to a top surface of the substrate structure; and wherein the seat structure has a
support region configured to provide a support for a user’s buttocks, and a
downwardly sloped nose portion, which includes a tip portion and tapers in width
from the width of the support region to the tip portion, the tip portion defining a
curved contour extending downwardly from the support region to the tip portion;
and wherein the seat structure is bump-less in that there is no raised portion at an
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area between the user’s legs which would extend upwardly from adjacent laterally
outward portions.

[0007] According to a second aspect of the invention, there is
provided a seat structure, comprising: a substrate structure; a resilient pad
structure affixed to a top surface of the substrate structure; wherein the seat
structure has a support region configured to provide a support for a user’s buttocks,
and a downwardly sloped nose portion; the seat structure is bump-less in that there
is no raised portion at an area between the user’s legs which would extend
upwardly from adjacent laterally outward portions; wherein the support region
includes two areas having different densities than other parts of the seat structure,
the two areas positioned so as to be contacted by a user’s ischial tuberosities; and
the two areas are softer than adjacent areas of the seat structure to cushion the

ischial tuberosities.

[0008] According to another aspect of the invention, there is
provided a seat structure, comprising: a support region configured to provide a
support for a user’s buttocks; a downwardly sloped and tapered nose portion; the
seat structure is bump-less in that there is no raised portion at an area between the
user’s legs which would extend upwardly from adjacent laterally outward portions
of the support region or nose portion; wherein the support region includes two
areas positioned so as to be contacted by a user’s ischial tuberosities during use;
and the seat structure has a lateral dimension greater than a front-to-back
dimension, and the lateral dimension is at least wide enough to bridge a user’s
ischial tuberosities.

[0009] Unless the context clearly requires otherwise, throughout
the description and the claims, the words “comprise”, “comprising”, and the like are
to be construed in an inclusive sense as opposed to an exclusive or exhaustive

sense; that is to say, in the sense of “including, but not limited to”.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Features and advantages of the disclosure will readily be
appreciated by persons skilled in the art from the following detailed description

when read in conjunction with the drawing wherein:

[0011] FIG. 1 is an isometric view of an exemplary embodiment of
a seat structure in accordance with aspects of this invention, taken above and from

the side of the structure.

[0012] FIG. 2 is another isometric view of the seat structure of

FIG. 1, taken below and to the side of the structure.

[0013] FIG. 3 is a front view of the seat structure of FIG. 1.
[0014] FIG. 4 is a rear view of the seat structure of FIG. 1.
[0015] FIG. 5 is a bottom view of the seat structure of FIG. 1.
[0016] FIG. 6 is a top view of the seat structure of FIG. 1.
[0017] FIG. 7 is a left side view of the seat structure of FIG. 1.
[0018] FIG. 8 is an exploded isometric view of another

embodiment of a seat structure in accordance with aspects of the invention, taken

above and to the right of the seat structure.

[0019] FIG. 9 is another exploded isometric view of the seat

structure of FIG. 8, taken below and to the right of the seat structure.

[0020] FIG. 10 is an exploded rear isometric view of the seat
structure of FIG. 8.

[0021] FIG. 11 is another exploded isometric view of the seat

structure of FIG 8, taken from above and to the left of the seat structure.
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[0022] FIGS. 12 and 13 are longitudinal cutaway views of the

seat structure of FIG. 8.

[0023] FIG. 14 is a lateral cutaway view of the seat structure of
FIG. 8.
[0024] FIG. 15 is a lateral cutaway isometric view of the seat

structure of FIG. 8, taken above and to the left of the seat structure.
DETAILED DESCRIPTION

[0025] In the following detailed description and in the several figures

of the drawing, like elements are identified with like reference numerals.

[0026] Embodiments of the present invention are directed to a seat
structure which includes a downward slanting and bump-less nose. Exemplary
embodiments may be used for recreational or fithess equipment particularly in pedal-
operated devices such as a bicycle, or stationary bike. Exemplary embodiments may
be made for use by all genders. Embodiments may also be configured for use in office

chairs with knee/shin support, or in other seating applications.

[0027] When attached to a cycling device, embodiments of the seat
structure provide comfort and continuous support as the cyclist shifts through riding
modes. The downward slanted bump-less nose eliminates contact and pressure to
the perineum and genitals. A cyclist using a seat structure according to aspects of this
invention will be comfortable and in control in the seated cruising position due to equal
engagement of the ischial tuberosities. In the angled racing mode, the rider will not
slip and will stay in control due to constant and evenly distributed contact with the
ischial tuberosities and the seat. The rider may be comfortable due to no pressure on
the perineum or genitals and may perform optimally due to lack of interference of the
seat with the user’s thighs while pedaling. In the stand-up pedaling mode, the rider

will have clearance from the seat and operating mobility.
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[0028] FIGS. 1-7 illustrate an exemplary embodiment of a seat
structure 50 in accordance with aspects of the invention. The seat structure includes a
rigid substrate 60, a resilient pad structure 70 affixed to the top surface of the
substrate, and an attachment structure 80 for attaching the seat structure to a bracket
and seat post (not shown). The pad structure in this embodiment is fabricated of a
resilient material such as TPU (thermo-plastic urethane) or foam. The pad is affixed to
the top surface of the substrate by post portions extending through openings in the
substrate and held in place by fasteners 90. Other attachment techniques may
alternatively be used, such as adhesive, or a co-molding fabrication process, wherein
the pad is molded directly onto the top surface of the substrate.

[0029] The seat structure 50 provides a support region generally
indicated at 52 (FIG. 1) which provides a support for the user’s buttocks. As will be
described in further detail, the support region includes two areas 52A, 52B defined by
the position of the user’s sit bones for most users. In an exemplary embodiment, the
areas 52A, 52B have different densities (softer) than other parts of the seat and
distribute the weight across the ischial tuberosities. In other embodiments, the pad
may be of uniform density. In other embodiments, the pad structure may have a
uniform hardness or softness across the lateral extent of the region 52.

[0030] The seat structure 50 further defines a forwardly-positioned,
downwardly slanted or sloping nose portion 54. A distinguishing characteristic of the
nose portion and the seat structure is that it is bump-less, i.e. there is no raised portion
at the area at 58C between the user’s legs which would extend upwardly from the
laterally outward portions 58A, 58B. The nose portion 54 includes a tip portion 56 and
tapers in width from the width of the support region to the tip 56A. The nose portion
54 defines a curved contour extending downwardly from the support region 52 to the
nose tip region 56, as shown in FIG. 7.

[0031] The top cushion or pad 70 is made of material such as TPU,
gel, silicone or foam, and is affixed on top of the substrate by affixing means, such as
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fasteners 90, adhesive or the like. The pad 70 may be removable or permanently
attached to the substrate structure.

[0032] The rigid substrate 60 is attached to a rail structure 80 on the
bottom. The rail structure may be made of rigid material such as a plastic, carbon fiber
or metal. The rail structure 80 provides an attachment structure for attaching the seat
structure to a seat bracket or seat post.

[0033] The pad’s outer surface can be covered with a removable or
permanently attached cover of similar design and made of various material or padding
to provide a variety of individual choices for personalization or comfort as desired by
the rider.

[0034] In an exemplary embodiment the seat structure has a lateral
dimension W (FIG. 3) greater than its front-to-back dimension D (FIG. 6) and is wide
enough to bridge the ischial tuberosities of the user. In an exemplary embodiment, W
= 9inches, D = 5.38 inches, and the height of the seat structure H = 3.14 inches. The
seat structure in the support region 52 has a thickness of about 1 inch in this
embodiment. Of course, for other embodiments and applications, the dimensions may

vary.

[0035] Turning now to FIGS. 8-15, an exemplary construction of the
seat structure 50 is disclosed in further detail, and is particularly adapted for use in a
bicycle or exercise bike. In this embodiment, the seat structure includes substrate 60,
pad 70, and attachment structure 80 configured for attachment to a bracket or other
mount for attaching the seat 50 to a seat post (not shown).

[0036] The substrate 60 is a rigid structure, which in this embodiment
is formed by injection molding nylon or other suitable plastic material. Alternatively,
the substrate structure may be fabricated from a metal or carbon fiber, or other
suitable rigid material. The substrate structure 60 includes laterally extending area 62
underlaying the area 52, and a generally tapered, downwardly extending portion 64.



2019240584 27 Aug 2024

In this exemplary embodiment, the area 62 is perforated with ventilation holes 62-1,
and includes center, generally planar, portion 62C between depressions 62A and 62B.
The depressions 62A, 62B underlay the areas 52A, 52B of the seat structure. In an
exemplary embodiment, the depressions have a generally circular peripheral
configuration, with a diameter of 4 3/8 inches, and are spaced apart, center-to-center,
by 5 inches. The area 62 in this exemplary embodiment has a width of 8.75 inches
and a depth of 3.25 inches. The substrate portion 62 includes a pair of openings
configured to receive post fastener portions extending from the back of the pad 70.

[0037] In this exemplary embodiment, the portion 64 of substrate 60
is generally solid, i.e. unperforated, except for a pair of openings 64A, 64B arranged to
receive post fastener portions extending from the pad 70. In other embodiments, the
portion 64 may be perforated. The portion 64 is curved downwardly from portion 62 at

a curvature of 2.38 inches, in this exemplary embodiment

[0038] The substrate portion 60 in this exemplary embodiment
includes a peripheral wall 60A. The underside of the substrate portion 62 defines a
receptacle 64D for receiving center portion 80A of the attachment structure 80, and
receptacles 62F, 62G at the back of the substrate to receive the ends of the
attachment structure 80.

[0039] The pad 70 is an injection-molded structure, which generally
defines rearward, generally flat region 72 and a curved, tapered and downwardly
extending front portion 74. The pad may be fabricated of a deformable material, such
as a urethane, a closed cell foam, gel or silicone. The pad has a pattern of ventilation
through holes 70B defined therein, predominately in the rear portion 72. The pad
includes a top surface 70A.

[0040] The back side 76 of the pad is a honeycomb structure 76A
defined by walls 76A-1 and open cells 76A-2. The pad 70 has a thickness in area 72C
which will overlay area 62C of the substrate structure of 0.5 inches, and in area 72C
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the cells have a depth of 0.375 inches with the cells about 0.5 inches wide. In areas
72A and 72B, the cells have a depth of 0.75 inches so as to fill the depressions 62A,
62B of the substrate structure. The increased depth of the honeycomb structure in
these areas provides the areas of increased softness or resilience, to accommodate
the user’s sit bones more comfortably. FIG. 12 illustrates differences in depth of the

cells. Of course, the dimensions may vary for different embodiments and applications.

[0041] The pad 70 has a peripheral indented shoulder portion 70D
which is configured to receive the top edge of the substrate peripheral wall 60A, so

that the top edge is covered by the pad.

[0042] The bottom surface of the pad 70 also defines downwardly
protruding post portions 78A-D, which are positioned to extend through the holes 62D,
62E and 64A, 64B respectively in the substrate portion. Fasteners 90A-90D (FIG. 9)
are pressed onto the post portions to capture the tips of the post portions. The
fasteners 90 in this exemplary embodiment include an interior gripper 90D-1 (FIG. 12)
which receives the post portion and resists disengagement of the post after
engagement.

[0043] The attachment structure 80 in this exemplary embodiment is
a wire or metal rail structure, bent into a sort of U-shape, with the closed end 80A
configured to fit into receptacle 64D of the nose portion of the substrate structure (FIG.
10). The ends of the leg sections or rail sections 80B and 80C of the structure 80 are
maneuvered into the receptacles 62F, 62G of the substrate by manipulating the rod

structure.

[0044] FIGS. 12-15 illustrate the seat construction and honeycomb
structure in further detail. FIG. 12 is a longitudinal cutaway view taken through the seat
structure through nut 90D and post 78D. FIG. 13 is a longitudinal cutaway view taken
intermediate the areas 52A, 52B. FIG. 14 is a lateral cutaway view taken through the
areas 52A, 52B. FIG. 15 is an isometric lateral cutaway view taken forward of the
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view of FIG.14.

[0045] In another embodiment, the seat structure may provide a
basic pad structure of essentially uniform density, e.g. by molding foam or other
material. In this alternate embodiment, the substrate would typically provide the

depressions underlying the sit bones.

[0046] In a further alternate embodiment, the pad may be custom
molded to a specific user’s shape, to form a custom seat. The substrate in this
embodiment need not provide the sit bone depressions as in the foregoing
embodiment. The pad would be much thinner than the pad described above with
respect to FIGS. 8-15. The pad in this alternate embodiment may be formed from a
carbon fiber, pre-impregnated with a moisture-cured resin, although other materials
may alternatively be employed. The pad is formed to conform to a substrate, and the
substrate will be pre-installed on a bicycle. The pre-impregnated carbon fiber pad is
stored in a moisture-free bag. When removed from the bag, it is placed on the
substrate, and the user mounts and sits the seat for a period of time sufficient for the
pad to conform to the user’'s derriere and the resin to cure to a hardened state. The
pad will not have areas of different densities in this example. The length of time may
be 20 to 30 minutes but will depend on the resin and the environmental moisture
content. The resultant pad can be substantially thinner than the pad for the
embodiment of FIGS. 8-15, e.g. on the order of %4 inch. This custom seat may be

ultra-lightweight.

[0047] In yet another alternate embodiment, the areas 52A, 52B of
reduced density may be provided by separate pieces of pad material which fit into
openings in the pad at areas 52A, 52B. The separate pieces could be of different
color. The separate pieces may be softer than the rest of the pad structure to cushion
the sit bones. The separate pieces would have the configuration of the dashed lines
shown in FIG. 1 as 52A, 52B. The pad may be marketed as a kit with a plurality of
sets of pieces of different densities to allow the user to select the most comfortable
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set. The separated pieces may be easily removable from the pad, being held in place
by an interference fit and possible double-sided tape if necessary.

[0048] In a further embodiment, the material of the pad structure
conforms to the contours of the user’s buttocks and reverts to the original shape after

each use. TPU is one example of a material suitable for this purpose.

[0049] In another embodiment, the pad structure may be removable
from the frame or substrate structure. This could be particularly useful for the custom

seat embodiment.

[0050] Although the foregoing has been a description and illustration
of specific embodiments of the subject matter, various modifications and changes
thereto can be made by persons skilled in the art without departing from the scope and

spirit of the invention.
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CLAIMS

1. A seat structure, comprising

a substrate structure;

a pad structure affixed to a top surface of the substrate structure;

and wherein the seat structure has a support region configured to provide a
support for a user’s buttocks, and a downwardly sloped nose portion, which includes a
tip portion and tapers in width from the width of the support region to the tip portion,
the tip portion defining a curved contour extending downwardly from the support
region to the tip portion; and wherein

the seat structure is bump-less in that there is no raised portion at an area
between the user’s legs which would extend upwardly from adjacent laterally outward

portions.

2. The seat structure of Claim 1, wherein the substrate structure includes a peripheral
wall having a top edge, and the pad structure includes a peripheral indented shoulder
portion configured to receive the top edge of the peripheral wall, so that the top edge

is covered by the pad.

3. The seat structure of Claim 1 or Claim 2, wherein the pad structure has a uniform

density.

4. The seat structure of any one of the preceding claims, wherein:
the seat structure has a lateral dimension greater than a front-to-back dimension, and
the lateral dimension is at least wide enough to bridge a user’s ischial tuberosities.

5. The seat structure of Claim 1 or Claim 2, wherein the support region includes two
areas having different densities than other parts of the seat structure, the two areas
positioned so as to be contacted by a user’s ischial tuberosities.
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6. The seat structure of Claim 5, wherein the two areas are softer than adjacent areas
of the seat structure to cushion the ischial tuberosities.

7. The seat structure of Claim 5 or Claim 6, wherein the substrate structure defines
first and second depressions underlaying the two areas, and the pad structure has an
increased thickness at the two areas.

8. The seat structure of any one of Claims 1, 2, 5, 6 or 7, wherein the pad structure
comprises a deformable material having a top pad surface and a back-side

honeycomb structure defined by walls and open cells.

9. The seat structure of any one of the preceding claims, wherein the pad structure is
fabricated of a material such as a thermo-plastic urethane, a gel, a carbon fiber pad

pre-impregnated with moisture-curable resin, or foam.

10. The seat structure of any one of the preceding claims, wherein the substrate
structure is fabricated from a material such as a nylon, a plastic a, metal, urethane or

carbon fiber.

11. The seat structure of any one of the preceding claims, further comprising an
attachment structure configured for attaching the seat structure to another device.

12. The seat structure of Claim 11, wherein the attachment structure comprises a rail
structure attached to the substrate structure, the rail structure comprising a generally
U-shaped rod with a closed end and opposed first and second leg portions, and
wherein the closed end of the rod is configured to fit into a receptacle in the nose
portion of the substrate structure, and ends of the first and second leg portions are
configured to fit into leg receptacles defined in the substrate structure underlying the

support region.
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13. The seat structure of any one of the preceding claims, wherein:
the pad structure includes a plurality of downwardly extending post portions;
the substrate structure includes a corresponding plurality of openings;
and wherein the post portions extend through the openings and are captured by
fasteners to secure the pad structure to the substrate structure.

14. The seat structure of any one of the preceding claims, wherein the substrate
structure includes a downwardly sloped nose portion extending downwardly and
forwardly beyond a remainder of the substrate structure and having an upturned lip
along a front edge of the substrate structure.

15. The seat structure of any one of the preceding claims, wherein the support region
comprises two areas positioned to support a user’s ischial tuberosities, the two areas
formed by separate pieces of pad material which fit into openings in the pad structure.

16. The seat structure of Claim 15, wherein the separate pieces of pad material are

removable from the pad structure.
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