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ABSTRACT

An all terrain vehicle with a low profile low friction seat
Support is described. The vehicle includes a rail in a longitu
dinal direction of the vehicle and a seat support with a top
member and a bottom member. The seat support is adapted for
securing on the rail, and the seat Support is adjustable in
position in the longitudinal direction of the vehicle. A lock is
provided for releasably locking the seat support in a forward
position, a rearward position and therebetween. A low friction
support member is positioned between the top and bottom
members. At least two channels are formed in the top mem
ber. One of the channels matches the shape of the support
member, and the other channel matches the shape of the rail
for close registration between the top member and the Support
member and the rails. The seat Support is highly compartmen
talized, sturdier, and safer for vehicle occupants.
11 Claims, 8 Drawing Sheets
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least one low friction member resides between the top and
bottom members for Supporting the top member during the

LOW PROFILE LOW FRCTION VEHICLE
SEAT SUPPORT

moVement.

REFERENCE TO RELATED APPLICATION

This application claims priority to U.S. Provisional Appli
cation No. 61/851,806, filed Mar. 13, 2013, which is hereby
incorporated by reference.
BACKGROUND OF THE INVENTION

Adjustable seats in vehicles are known. All terrain vehicles
(ATVs) and other off-highway vehicles, however, present
dynamics that make traditional fleet vehicle seats and their
mounting set-ups impractical. Seats for these rugged vehicles
must be sturdier, and it low center of gravity is preferred
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because the attitude of the vehicle can be radical at times.

Torsion forces produced by heavier occupants, especially
during travel, can also be dangerous. As a result, the seat
Support may bend and deform, or become loose and fail to
properly function over time.
Off-highway and ATV seats and mount assemblies are
crude and underdeveloped in their design. Most, for example,
cannot be adjusted to accommodate Small stature individuals,
women and children. The seat position relative to the steering
controls is one-size-fits-all. This is problematic because these
vehicles have increased in number and power. This increases
risk of injury due to occupant collision with the interior or
being thrown from the vehicle because of a poor fit between
passenger and seat. Moreover, ATV seats that are adjustable
require the occupant to stand to adjust them, which is incon
venient and dangerous when occupants try to make the adjust
ment without stopping and standing.
Thus, it would be advantageous to provide an improved
low profile low friction vehicle seat support assembly useful
in off-highway vehicles. It would be advantageous if Such a
seat Support was sturdier, adjustable while sitting in it, and
functioned more along the lines of a seat mount set-up of a
normal fleet vehicle, which is smoother and easier to adjust.
Also desirable is a compartmentalized retrofit unit that would
not add to the seat height of the original design.

In another aspect of the invention, a vehicle with an adjust
able seat Support is provided. The seat Support includes a top
member and a bottom member and is adapted for securing on
a rail. The rail is in a longitudinal direction of the vehicle. The
seat Support is adjustable in position in the longitudinal direc
tion of the vehicle. A low profile lock is provided for releas
ably locking the seat Support in a forward position, a rearward
position and therebetween. The top and bottom members may
ride upon a low friction support member positioned between
the top and bottom members. At least two channels are
formed in the top member. One of the channels matches the
shape of the Support member, and the other channel matches
the shape of the rail for close registration between the top
member and the Support member and the rails.
Objects of the invention include providing an especially
compartmentalized seat Support with low center of gravity.
The novel seat Support improves manufacture and vehicle
seating dynamics for off-highway and utility vehicles as well.
Related objects and advantages of the invention will be appar
ent from the following description.
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BRIEF DESCRIPTION OF THE DRAWINGS
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operation, may be obtained by a review of the accompanying
drawings, in which:
FIG. 1 is a perspective view of the seat support;
FIG. 2 is an exploded perspective view of the seat support;
FIG. 3 is an exploded perspective view of an embodiment

The details of the invention, both as to its structure and

of the rail and lock of the invention;

FIG. 4 is a plan front view of an embodiment of the seat
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Support;

FIG. 5 is a top plan view of the seat support;
FIG. 6 is a bottom plan view of the seat support;
FIG. 7 is an elevated partial cutaway perspective view of an
embodiment of the vehicle of the invention shown with the
40

seat Support secured to the frame; and
FIG. 8 is a bottom partial cutaway perspective view of an
embodiment of the vehicle of the invention shown with the

SUMMARY OF THE INVENTION

The new support is particularly useful for off-highway and
industrial vehicles. The unique combination offers extreme
compartmentalization of a seat frame that is lightweight with
an automotive feel to its adjusters. The new Support allows
vehicles to be retrofitted to an adjustable seat without com
promising the seat height of the original equipment design.
The novel seat support is characterized by a low profile slider
mechanism combined with a low friction Support member
engineered at close registrations to yield improved actuation,
Support and ease of manufacture.
The vehicle seat Support includes a top member with oppo
site sides, a front and a back. The top member carries a pair of
top rails. The rails are located at the opposite sides. A bottom
member with opposite sides, a front and a back is provided.
The bottom member supports a pair of bottom rails one each
located at the opposite sides of the bottom member. The top
and bottom rails are adapted, respectively, to be slidably
engageable upon bearings contained between the respective
top and bottom rails so that the top member can move relative
to the bottom member between a forward position and a
rearward position. An adjustable lock is provided for releas
ably locking the top member to the bottom member in the
forward position, the rearward position and therebetween. At

seat Support secured to the frame.
45

DETAILED DESCRIPTION OF INVENTION

For the purposes of promoting an understanding of the
principles of the invention, specific embodiments have been
described. It should nevertheless be understood that the
50
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description is intended to be illustrative and not restrictive in
character, and that no limitation of the scope of the invention
is intended. Any alterations and further modifications in the
described compartments, elements, processes, or devices,
and any further applications of the principles of the invention
as described herein, are contemplated as would normally
occur to one skilled in the art to which the invention relates.

Referring to the figures, one commercial embodiment of
the Applicants' low profile low friction vehicle seat support
assembly 10 includes atop member 20 with opposite sides 21,
60
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23, a front 22, which includes tabs 26, and a back 24. Posts 29

support a tubular back 31. The top member carries a pair of
top rails 30 one each located at the opposite sides and housed
within a raised channel 28. Each top rail 30 includes equally
spaced cutouts 34 extending along the side 32, preferably the
inboard side when the seat Support is positioned in a vehicle,
as shown in FIG. 7. Abottom member 40 with opposite sides
41, 43, a front 42 and a back 44 supports a pair of bottom rails

US 9,156,375 B2
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50 one each located at the opposite sides 41, 43 of the bottom
member. The top rails 30 and the bottom rails 50 may be
secured, respectively, to the top and bottom member 20, 40
using known fasteners. Preferably, the rails 30, 50 are bolted
to their corresponding member, as best shown in FIG. 4.
The top and bottom members 20, 40 as well as the rails 30,
50 are preferably, formed from a rigid material with good
dimensional stability, such as plastic, metal or the like. Most
preferably, the component members, back and rails are
formed from sheet and tube steel. The sheet steel preferably
has a gauge between about twelve (12) and sixteen (16). In
Some applications, depending upon the weight of the vehicle
occupant, the lesser gauge steel permits the top member to
bend slightly so as to have supportive contact with the low
friction support member 70, as described below.
With reference to FIGS. 3-4, the top and bottom rails 30,50
are adapted, respectively, to be slidably engageable with each
other. In the embodiment illustrated, bearings 61 are con
tained between the respective top and bottom rails so that the
top member 20 can move relative to the bottom member 40
between a forward position and a rearward position. In one
embodiment, each of the top rails 30 has an inverted U shape
cross section with an inner diameter and bearing feet 36, and
each of the bottom rails has a U shaped cross section with an
inner diameter and bearing hoods 56. In one embodiment, the
bearings are operatively contained between the feet 36 and

4
cific embodiment, one end 85 of the lever arm 82 includes a

handle 100 extending obliquely outward from the arm 82
opposite the pivot end so an occupant can easily access the
handle 100, which protrudes from beneath the seat when
installed.

In that embodiment, the cutouts 34 formed in the top rail
30, as best shown in FIG. 3, receive teeth 84 formed in the
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the hoods 56 retainers 62.

Additionally, a low friction member 70 is located between
the top and bottom members 30, 50. The low friction member
70 may be formed from one of several types of sufficiently
hard engineering plastics with Superior dimensional stability
and a coefficient of friction not greater than 0.15. The Appli
cants prefer (poly)acetals, namely polyoxymethylene (POM)
typically injection-molded. Ticona of Florence, Ky., manu
factures the most preferred material under the trademark
CELCON. The low friction member 70 supports the top
member 20 during vehicle travel and movement of the seat,
which prevents the top member from becoming deformed and
ruining the mechanics of the rails over time.
In one embodiment, a low friction member 70 is centrally
located between the top and bottom members 20, 40 and

30

direction as discussed above.

35

frame 210. In the embodiment shown in FIGS. 7-8, however,
40

ably secure the front of the bottom member 40 of the seat
Support. In the rear, an anchor pin 220 extends downwardly
from underneath side 45 of the back 44 of the bottom member
40.

45
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The pin 220 extends through a hole 280 in the frame and is
releasably secured to the frame using known securing means
(not shown). Such as a biased pivoting hook that may be
pivoted so that the hook, which may be constantly biased by,
for example, a coil spring, surrounds the shaft 222 below the
head 224 of the pin 220 to releasably secure the seat to the
frame 210. In this manner, the seat 10 may be removed from
the frame 210 by tilting the seat forward so that the tabs 26 can
be maneuvered out of the cutouts 226 and the seat removed.
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leverarm 82 connected at one end 83 to one of the bottom rails

50 at a pivot 90. Generally, the lock is adapted to pivot in and
out of locking engagement alone the length of its respective
top rail 30 so that the top member 20 can be adjusted or set at
incremental predetermined positions, including the forward
position, the rearward position or there between. In one spe

The unique low profile low friction adjustable seat support
10 may be original equipment installed upon manufacture of
the all terrain vehicle (FIGS. 7-8). The frame 210 supports the
from 42 and back 44 of the seat support. Skilled artisans
should recognize that numerous mechanical means may be
used for releasably securing the seat support 10 to the vehicle
cutouts 226 formed in the frame receive the tabs 26 to releas

extends most of the distance between the fronts and backs 22,

42, 24, 44, respectively, of the top and bottom members.
Additional low friction members 70 located at various posi
tions and compartmentalized as described between the top
and bottom members may be designed accordingly.
In the embodiment illustrated, the top member 20 has a
central upstanding channel 25 extending from front 22 to
back 24 that serves to compartmentalize the low friction
member 70, as shown in FIG. 4. This provides improved
resistance to torsion forces delivered to the seat Support dur
ing travel. In the case of large statured seat occupants, the
bearing load may cause the top member to bend slightly
causing the underneath surface 27 of the top member 20 to
contact the novel low friction member 70 during movement
between the forward and rearward positions. This, too, resists
wear and tear to the rails 30, 50 of the seat support.
Referring to FIGS. 2-3, one of the bottom rails 50 carries an
adjustable lock 80 for releasably locking the top member 20
to the bottom member 40 in the forward position, the rearward
position and therebetween. The adjustable lock 80 includes a

working, or engagement portion 86 of the lock 80 near the
pivot 90. A spring 110 is attached at one end to the bottom
member 40 to the lever arm 82 at the other end to constantly
urge the teeth 84 into the cutouts 34. The working portion 86
and the handle 100 pivot in a plane that is the same as that
which is defined by the bottom member; and the handle is
oriented so that it is parallel to the rail 50 when the teeth 84 are
in locking engagement with the cutouts 34 for further com
partmentalization of the handle and the lock.
The slideably engageable rails, the complementarily
shaped top and bottom members and low friction Support
member yield compartmentalized and Sturdier adjustable seat
Support. The invention improves manufacture and vehicle
seating dynamics while offering improved occupant safety as
a result of the lower center of gravity as well.
FIGS. 7-8 illustrate a portion of an exemplary all terrain
vehicle (ATV) 200 contemplated by the invention. The ATV
includes a frame 210 for supporting either a single driverside
seat or both a driver and passenger side seat Support. Only the
driverside is shown for illustrative purposes. The rails 30, 50
are aligned in the longitudinal direction of the vehicle. The
seat can be incrementally adjusted and locked into position on
the rail 50 and moved to and fro in the same longitudinal
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Alternatively, by employing the steps just described in
reverse, the new seat support may be retrofitted into an all
terrain/off-highway vehicle and transform a traditional non
adjustable seat assembly into an adjustable one without
affecting the seat height.
For the purposes of promoting an understanding of the
principles of the invention, specific embodiments have been
described. It should nevertheless be understood that the

description is intended to be illustrative and not restrictive in
character, and that no limitation of the scope of the invention
is intended. Any alterations and further modifications in the
described components, elements, processes, or devices, and
any further applications of the principles of the invention as
described herein, are contemplated as would normally occur
to one skilled in the art to which the invention relates.
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The invention claimed is:

1. A vehicle seat Support comprising:
a. atop member with opposite sides, a front and a back, a
pair of top rails carried by the top member one of each
rails located at said opposite sides;
b. a bottom member with opposite sides, a front and a back,
the bottom member supports a pair of bottom rails one
each located at said opposite sides of the bottom mem
ber, wherein the top and bottom rails are adapted,
respectively, to be slidably engageable upon bearings
contained between the respective top and bottom rails so
that the top member can move relative to the bottom
member between a forward position and a rearward
position;
c. an adjustable lock for releasably locking the top member
to the bottom member in the forward position, the rear
ward position and there between; and
d. at least one low friction member residing between the top
and bottom members for Supporting the top member
during said movement.
2. The vehicle seat Support according to claim 1, wherein
the adjustable lock includes a lever adapted to pivot in and out
of locking engagement along the length of a top rail.
3. The vehicle seat Support according to claim 1, wherein
said at least one low friction member is centrally located
between the opposite sides of the top and bottom members.
4. The vehicle seat Support according to claim 1, wherein
each of the top rails has an inverted U shaped cross section
with an inner diameter and bearing feet, and each of the
bottom rails has a U shaped cross section with an inner diam
eter and bearing hoods, and bearings operatively contained

5

of bottom rails secured to the bottom member, each of the
10
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tion to said at least one channel, said other channel matches
member and the rails.
30
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ber;

direction of the vehicle;

between a forward position and a rearward position; and
d. a low friction support member positioned between the
top and bottom members, at least one channel formed in
the top member, said at least one channel matches the
shape of the Support member for close registration
between the bottom and top members.
8. The seat Support according to claim 7, further compris
ing at least one other channel formed in top member in addi
the shape of the rails for close registration between the top

c. the seat Support adapted for securing on the rail, the seat
Support being adjustable in position in the longitudinal
d. a lock for releasably locking the seat Supportina forward
position, a rearward position and there between; and
e. at least one low friction support member located between
the top and bottom members, at least two channels
formed in the top member, one of said channels matches
the shape of the low friction support member, and the

bottom rails has a U shaped cross section with an inner diam
eter and bearing hoods, and each of the top rails has an
inverted U shaped cross section with an inner diameter and
bearing feet, bearings are operatively contained between said
feet and said hoods so that the top and bottom rails are slide
ably engageable.
7. A vehicle seat Support comprising:
a. a bottom member adapted for attachment to a vehicle;
b. a top member,
c. rails secured between the bottom and top members, said
rails are adapted to be slidably engageable so that the top
member can move relative to the bottom member

between said feet and said hoods.

5. A vehicle comprising:
a. a rail in a longitudinal direction of the vehicle;
b. a seat Support having a top member and a bottom mem

6
other of said channels matches the shape of the rail for
close registration between the top member and the Sup
port member and the rail.
6. The vehicle according to claim 5, further comprising at
least a pair of top rails secured to the top member, and the rail
for which the seat Support is adapted comprising at least a pair

40
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9. The vehicle seat support according to claim 8, further
comprising an adjustable lock for releasably locking the top
member to the bottom member in the forward position, the
rearward position and there between.
10. The vehicle seat support according to claim 9, wherein
the lock comprising cutouts formed along the length of a top
rail carried by the top member, and a lever secured to said
bottom member at a pivot so that the lever can pivot in and out
of locking engagement with the cutouts.
11. The vehicle seat support according to claim 10, wherein
said lever includes a working portion with teethat one end and
a handle component at the other end opposite the working
portion, said working portion and said handle component are
coplanar with the bottom member and said handle is parallel
to said rail when the teeth are in locking engagement with the
cutouts for compartmentalization of the handle and the lock.
k

k

k

k

k

