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(57) ABSTRACT

A vehicle seating system in which a seat belt restraint assem-
bly may be secured directly to the seat. The vehicle seating
system includes generally a seat and a base assembly that
supports the seat. The base assembly may be a suspension
base assembly or a pedestal base assembly. The construction
of'the base assembly provides the vehicle seating system with
sufficient strength so that the system satisfies load testing
requirements and provides comfort to the occupant. The base
assembly includes a stop operating at the forward portions of
the base assembly to limit forward pivoting movement of the
seatupon sudden deceleration. The suspension base assembly
may also include dual thickness arms, internal tethers, and
vertical supports at the rear of the assembly to strengthen the
assembly. The pedestal base assembly may also include tele-
scoped tubes to strengthen the assembly.

21 Claims, 9 Drawing Sheets
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1
VEHICLE SEAT SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a divisional application of U.S. patent
application Ser. No. 11/263,763, filed on Oct. 31, 2005, now
U.S. Pat. No. 7,510,240, issued on Mar. 31, 2009, the contents
of' which are incorporated by reference as if completely writ-
ten herein.

FIELD OF THE INVENTION

This invention relates to a vehicle seating system, and more
particularly, to a vehicle seating system with enhanced struc-
tural features to accommodate a seat belt restraint system
carried by the seat frame.

BACKGROUND OF THE INVENTION

The conventional seat belt restraint system includes a
shoulder portion and a lap portion. One end of the shoulder
portion is commonly attached to the frame of the vehicle at a
location adjacent the occupant’s shoulder. This is true, for
example, with respect to buses and bus driver seats. By attach-
ing the shoulder belt to the vehicle body, the vehicle body,
rather than the vehicle seat, absorbs a relatively significant
portion of the loads to which the occupant is exposed during
a sudden deceleration of the vehicle.

The seats and seat belt assemblies must comply with the
Federal Motor Vehicle Safety Standards (FMVSS). These
standards have been developed to help minimize the possi-
bility of the failure of seat and restraint designs by the forces
acting on them as a result of a sudden deceleration or vehicle
impact. For example, FMVSS 571.210 currently requires a
seat and seat belt assembly for many vehicles to withstand
forces in excess of 3,000 pounds applied to the shoulder belt
and lap belt portions of the seat belt. Further, FMVSS 571.222
establishes occupant protection requirements for school bus
passenger seating and restraining barriers, and SAE J2287
addresses design and performance standards for seats with
integrated lap and shoulder restraints.

It would be desirable to attach the upper end of the shoulder
belt to the frame of the seat, instead of to the frame of the
vehicle. This position would render the shoulder belt more
comfortable to the occupant and would facilitate the installa-
tion of the seat and the accompanying belts within a vehicle.
The shoulder belt would not tend to chafe the neck of the
occupant, as may arise when the seat belt is attached to the
frame of the vehicle, due to such factors as the height of the
occupant, the unevenness of the road, or whether the indi-
vidual desires to recline in the seat. These considerations
make wearing of a seat belt uncomfortable.

However, loading tests to which vehicle seats are com-
monly subjected require that a frame of the seat be much
stronger when a shoulder belt is attached to the seat frame
than is the case when the shoulder belt is attached to the
vehicle body. Previous efforts to render the seat frame stron-
ger have resulted in designs that are too bulky, heavy, or costly
to be practical from a manufacturing standpoint. Further,
previous efforts have focused on making the seat itself stron-
ger, rather than the seat base assembly that supports the seat.
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Thus, it is desirable to design a lightweight vehicle seating
system, including seat base assembly, that allows a restraint
assembly to be attached to the vehicle seating system itself.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top schematic view of a first embodiment of a
seat base assembly of the present invention;

FIG. 2 is a side schematic view of the seat base assembly
shown in FIG. 1;

FIGS. 3-5 are partial perspective views of the seat base
assembly shown in FIG. 1;

FIG. 6 is a perspective view of a second embodiment of a
seat base assembly of the present invention in which the seat
base assembly is partially disassembled;

FIG. 7 is a perspective view of the seat base assembly
shown in FIG. 6;

FIG. 8 is a perspective view of an embodiment of the seat
of the present invention;

FIG. 9 is a perspective view of the seat of FIG. 8;

FIG. 10 is a front schematic view of an embodiment of a
vehicle seat system of the present invention with the seat base
assembly of FIG. 1;

FIG. 11 is a side schematic view of the vehicle seat system
of FI1G. 10;

FIG. 12 is a bottom schematic view of the bottom seat
portion of the vehicle seat system of FIG. 10;

FIG. 13 is a front schematic view of an embodiment of a
vehicle seat system of the present invention with the seat base
assembly of FIG. 6;

FIG. 14 is a side schematic view of an embodiment of the
vehicle seat system shown in FIG. 13; and

FIG. 15 is a bottom schematic view of the bottom seat
portion of the vehicle seat system of FIG. 13.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present invention relates generally to a vehicle seating
system (1) in which a seat belt restraint assembly may be
secured directly to the seat (60) and not the vehicle. The
vehicle seating system includes (1) generally a base assembly
(2) and a seat (60). The base assembly (2) supports the seat
(60) for movement relative to the floor of the vehicle along a
generally vertical path. The seat (60) includes a substantially
horizontally disposed bottom portion (62) upon which a seat
cushion (68) is secured and a backrest portion (64) to which a
back cushion (70) is secured. The seat (60) is mounted on the
base assembly (2), which is, in turn, secured to the floor of the
vehicle. The construction of the base assembly (2) and seat
(60) provides the vehicle seating system (1) with sufficient
strength so that the system (1) satisfies FMVSS load testing
requirements and provides comfort to the occupant. One way
that the system (1) satisfies the FMVSS requirements is
through use of a stop operating at the forward portions of the
base assembly (2) to limit pivoting movement of the seat (60)
upon sudden deceleration.

The vehicle seating system (1) includes a seat (60)
mounted to either a suspension base (3) (FIGS. 1-5) or a
pedestal base (40) (FIGS. 6-7), which base is anchored to the
vehicle floor. The vehicle seating system (1) has a lightweight
construction and may include a reclining assembly for main-
taining the seat backrest portion (64) in one of a variety of
reclined positions. The restraint assembly, a conventional
restraint assembly with a continuous lap and shoulder belt, is
directly secured to the seat (60) at both of its ends.
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A suspension base assembly (3) is illustrated in FIGS. 1-5.
The suspension base assembly (3) is interposed between the
seat (60) and the vehicle floor to accommodate movement of
the seat (60) relative to the floor between raised and lowered
positions. To this end, the suspension base assembly (3)
includes a lower base frame (4) which is securable to the floor
in a stationary relationship therewith and an upper base frame
(10) upon which the seat (60) is mounted. As seen in FIGS.
1-5, the upper base frame (10) has a generally rectangular
shape when viewed from above, and the lower base frame (4)
has members cooperating to form a six sided rectangular
frame box with open walls. Pivotally connected between the
upper and lower base frames (4, 10) are two arm assemblies
(20). As the seat (60) is raised or lowered with respect to the
vehicle floor, the upper base frame (10) is raised or lowered
with respect to the lower base frame (4), as the arm assemblies
(20) are permitted to pivot relative to the upper and lower base
frames (4, 10).

The suspension system includes an air spring (16) and two
double ended vibration dampers (18) for dampening vertical
oscillations of the seat (60) as the vehicle is operated. The
embodiment illustrated herein shows two dampers (18), butin
other embodiments, only one damper is preferably used. The
air spring (16) is secured between portions (17, 21) of the
upper and lower base frames (10, 4), respectively. If desired,
the air spring (16) could be replaced by some other sort of
conventional mechanical suspension. Two double ended
dampers (18), or shock absorber type devices, are each pinned
at one end to a portion of the upper base frame (10). The
remaining free ends of the dampers are each pinned to the
lower base frame (4). The air spring (16) is located in the
general center of the upper and lower base frames (10, 4). The
dampers are located on opposite sides of the air spring (16).
The arm assemblies (20), the dampers (18), and the air spring
(16) cooperate to provide a suspension system for the seat
(60).

As shown in FIGS. 3-5, the arm assemblies (20) provide a
linking system for interconnecting the lower base frame (4)
and the upper base frame (10). As can be seen in FIGS. 3-5,
the arm assemblies (20) cooperate such that the upper base
frame (10) can be shifted vertically up and down with respect
to the lower base frame (4). Each arm assembly (20) prefer-
ably includes two steel elongated arms (22) that are rigidly
secured to one another, such as by welding. The arm assem-
blies (20) are preferably of increased thickness, such as
double thickness, to increase the sturdiness of the suspension
base assembly (3).

As shown in FIGS. 1 and 5, the arm assemblies (20) are
substantially parallel to one another. The forward ends (23) of
the arm assemblies (20) are preferably secured to one another
at the front of the upper base frame (10) by two pivot pins
(24). Also, the rearward ends (25) of the arm assemblies are
preferably secured to one another at the rear of the lower base
frame (4) by two pivot pins (24). Preferably, each pivot pin
(24) is constructed of a high strength steel to resist shear
forces to which the pin (24) may be exposed.

The suspension base assembly (3) includes a stop to limit
forward pivoting movement of the seat (60) upon sudden
deceleration. More specifically, as shown in FIGS. 1, 2, 4, and
5, the suspension base assembly (3) preferably includes a
bumper (36) at the front of the upper base frame (10). The
bumper (36) is preferably rectangular or square in shape and
preferably has a rubber outer surface surrounding a steel core.
The bumper (36) acts when the upper base frame (10) moves
forwardly and downwardly upon sudden deceleration. Under
such circumstances, it impacts a stop surface (38) on the
lower base frame (4) and thereby prevents further forwarding
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pivoting movement by the upper base frame (10) in a forward
and downward direction. As seen in FIG. 4, the stop surface
(38) is preferably a steel angle located at the top front portion
of'the lower base frame (4). The bumper (36) and stop surface
(38) act in conjunction as the stop for the suspension base
assembly (3). The distance between the bumper (36) and stop
surface (38) in the normal static conditions is coordinated
with the suspension system to allow the desired freedom of
vertical movement, such as up to four inches, without inter-
ference when the vehicle seat system (1) is operating in a
normal condition.

Further, as shown in FIGS. 1-3, two vertical supports (28)
are located at the rear of the suspension base assembly (3).
The two vertical supports (28) are preferably L-shaped in
cross section. As seen in FIGS. 2 and 3, they are secured, as by
welding, to the rear of the lower base frame (4) and preferably
connected to the pivot pins (24). The vertical supports (28) act
in conjunction with internal tethers (30), discussed below, to
strengthen the structural integrity of the lower base frame (4).
This then cooperates with the forward stop to limit the motion
of the upper base frame (10) and to prevent the upper base
frame (10) from “diving,” i.e., forward pivots during a sudden
deceleration above a desirable level.

As shown in FIGS. 1 and 2, the suspension base assembly
(3) includes one or more, and preferably two, internal tethers
(30) located at the rear of the assembly (3). The internal
tethers (30) each extend between openings in a first bracket
(32) secured to each side of the rear of the upper base frame
(10) and a second bracket (33) secured to each of the vertical
supports (28). The internal tethers (30) are preferably com-
posed of a fabric-like, standard seat belt material.

A second embodiment of the present invention uses a ped-
estal base assembly (40), which is illustrated in FIGS. 6-7.
The pedestal base assembly (40) includes a lower base frame
(4) which is securable to the floor in a stationary relationship
therewith and an upper base frame (10) upon which the seat
(60) is mounted. More specifically, the bottom portion (62) of
a seat (60) is mounted to seat tracks (not shown), which are, in
turn, mounted to the upper base frame (10).

As can be seen in FIG. 6, the upper base frame (10) is
mounted to two telescopically-engaged sleeve tubes (46) and
(47). A first sleeve tube (46), preferably having a circular
cross-section, has a larger diameter than, and telescopically
engages, a second sleeve tube (47), also preferably having a
circular cross-section. The circular cross-section adds
strength to the design.

The first sleeve tube (46) is secured to, and extends
upwardly from, the lower base frame (4), which is secured to
the vehicle floor. The second sleeve tube (47) is secured to,
and extends downwardly from, the upper base frame (10) and
preferably has thicker walls than the first sleeve tube (46). In
contrast to the second sleeve tube (47), the first sleeve tube
(46) has a relatively low center of gravity and is supported by
generally triangular webs (92) that extend between the floor
and the tube (46). The thicker walls help provide the second
sleeve tube (47) with sufficient support. During operation of
the vehicle, the second sleeve tube (47) is nested within the
first sleeve tube (46) and thereby engages the first sleeve tube
(46) to limit pivoting movement of the seat (60) in a forwardly
and downwardly direction upon sudden deceleration of the
vehicle.

The first and second sleeve tubes (46, 47) therefore coop-
erate in a manner to strengthen the pedestal base assembly
(40) and limit pivoting movement of the seat (60). The assem-
bly (40) is further strengthened by the use of multiple collars
(48) that reinforce the strength of the telescopically-engaged
first and second sleeve tubes (46, 47). As shown in FIGS. 6






