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(57) A vehicle seat support assembly for supporting a seat for vertical adjustable movement. The seat support assembly
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udes lower mounting rails which are fixed to the vehicle and an upper seat supporting frame to support a vehicle

. P1vot links connected between the mounting rails and the upper seat supporting frame support the seat supporting

frame for vertical movement with respect to the mounting rails. A locking rail locks the vertical position of the upper
seat supporting frame with respect to the lower mounting rails. The locking rail includes a fixed second portion and a
first portion fixed to the upper seat supporting frame which 1s movable forwardly and rearwardly with respect to the
second portion of the locking rail.
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ABSTRACT

A vehicle seat support assembly for supporting a seat
for vertical adjustable movement. The seat support assembly
includes lower mounting rails which are fixed to the vehicle
and an upper seat supporting frame to support a vehicle seat.
Pivot links connected between the mounting rails and the upper
seat supporting frame support the seat supporting frame for
vertical movement with respect to the mounting rails. A
locking rail locks the vertical position of the upper seat
supporting frame with respect to the lower mounting rails. The
locking rail includes a fixed second portion and a first
portion fixed to the upper seat supporting frame which is
movable forwardly and rearwardly with respect to the second

portion of the locking rail.
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VEHICLE SEAT ASSEMBLY INCLUDING HEIGHT
ADJUSTMENT MECHANISM

FIELD OF THE INVENTION

The present invention relates to seats for vehicles
and more particularly to seat support assemblies for supporting

a seat for vertical adjustable movement.

BACKGROUND PRIOR ART

Prior art seat support assemblies for use in
supporting truck seats and other vehicle seats have included
structures with various means for controlling the vertical
movement of the vehicle seat. One prior art seat support
includes a frame which is vertically adjusted by two parallel
links each having teeth and an independent pivoting lever which
fits into the teeth in the links to control the height of the
seat. These seat supports require a substantial vertical space
when in the collapsed position and can be used only if there is
sufficient clearance between the floor of the vehicle and the

bottom of the supported seat.

Another prior art seat support assembly includes an
upper housing which is vertically adjusted by a pair of scissor
links or parallel links which are raised by tension springs.
The scissor links or parallel links are attached to the upper
housing and to a height adjustment knob such that the turning
of the height adjustment knob will engage the scissor links and
raise the seat. This seat support assembly also requires
substantial vertical space between the floor of the vehicle and

the bottom of the seat.
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SUMMARY OF THE INVENTION ZJBJ ) {?

The present invention includes a vehicle seat having a
seat support assembly providing for vertical adjustable
movement of the vehicle seat and the seat support assembly
having a compact vertical profile when the seat support
assembly is in its collapsed or lowered position. The seat
support assembly can be used in vehicles having limited space
while providing for vertical adjustment of the seat position.

The seat support assembly of the invention includes at
least one lower mounting member adapted to be fixed to the
vehicle by bolts, an upper seat supporting frame adapted to
support a vehicle seat, and means for supporting the upper seat
supporting frame for vertical movement with respect to the
mounting member, this structure including at least a pair of
parallel pivot links connected between the mounting member and
the seat supporting frame. The seat support assembly also

includes means for selectively locking the vertical position of

the upper seat supporting frame with respect to the lower
mounting member. The means for selectively locking includes a
locking rail having a first portion fixed to a upper seat frame
and movable forwardly and rearwardly with respect to the seCOnd‘
portion of the locking rail. The means for locking also

includes at least one pivotal link having one end pivotally
joined to the second portion of the locking rail and an

opposite end pivotally joined to the upper seat supporting

frame.
Means are also provided for biasing the upper seat

frame upwardly with respect to the lower mounting rails, the
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means for biasing including a spring having one end connecte
to the upper seat frame and an opposite end connected to the
lower mounting rails,

Various features and advantages of the invention will
be apparent from the following detailed description of the

invention, from the drawings and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side elevation view of a vehicle seat and
a seat support assembly embodying the invention.

Fig. 2 is an enlarged side elevation view of the seat
support assembly illustrated in Fig. 1.

Fig. 3 is a plan view of the seat support assembly
shown in Fig. 2.

Fig. 4 is an end view of the seat support assembly
shown in Figs. 2 and 3.

Fig. 5 1is an enlarged top view of a portion of the
seat support assembly shown in Figs. 2-4.

Fig. 6 is a side view of the portion.of the seat
support assembly shown in Fig. 5.

Fig. 7 is a bottom view of the portion of the seat
support assembly shown in Fig. 5.

Fig. 8 1s a sectional view taken along line 8-8 in
Fig. 5.,

Before describing a preferred embodiment of the
invention in detail it is to be understood that the invention
is not limited in its application to the details of
construction and to the arrangements set forth in the following
description or illustrated in the drawings. The invention is

capable of further embodiments and of being practiced and
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carried out in various ways. Also it is to be understood that
the phraseology and terminology employed herein 1is for the

purpose of description and should not be regarded as limiting.

DESCRIPTION OF A PREFERRED EMBODIMENT

Illustrated in Fig. 1 is a vehicle seat 10 supported
by a seat support assembly 14 including a pair of lower
mounting rails 18 (Figs. 3 and 4), the lower mounting rails 18
each having a fixed rail portion 22 adapted to be fixed to the
vehicle by bolts 26 and an upper or movable rail portion 30
having a forward end 31 and a rearward end 32 and adapted to
move forwardly and rearwardly on the fixed rail portion 22.
Ball bearings 20 support the movable rail portion 30 for
rolling movement with respect to the fixed rail portion 22.
The seat support assembly 14 also includes an upper seat
support frame 34 adapted to support a vehicle seat 10. While
the seat support frame 34 could have other constructions, in
the illustrated arrangement the seat support frame 34 includes
a generally "U" shaped member having a forward end 34a and a
rearward end 34b as seen in Fig. 3, the support frame 34
including a forward transverse frame member 35 rigidly joined
to and extending across the forward end of the "U" shaped
member and a rearward transverse frame member 36 rigidly joined
to and extending across the rearward end of the "U" shaped
member. The seat support frame 34 also includes a torsion
spring 38 having first and second ends 38a and 38b which 1is
supported by a rod 39. One end of the rod 39 is supported by a
rearwardly extending bracket 40 fixed to the transverse frame

member 36 and the other end of the rod 39 is supported by a

plate 41 fixed to the rearward end 34b of the seat support
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frame 34. The end 38a of the torsion spring 38 is supported by
the rearwardly extending bracket 40 and the other end 38b of
the torsion spring engages a rod 58 which is fixed to the
movable rail portion 30 of the lower mounting rail 18. The
torsion spring 38 biases the upper seat frame 34 upwardly, away
from the lower mounting rails 18 which are fixed to the vehicle
floor.

Means are also provided for supporting the seat
support frame 34 for vertical movement with respect to the
lower mounting rails 18. While the means for supporting the
seat support frame could have other constructions, 1in the
illustrated arrangement the means for supporting the seat
support frame includes two pairs of pivot links 42a, 46a and
42b, 46b connecting the seat support frame 34 to the movable
rail portions 30 of the lower mounting rails. The pivot links
each have opposite ends 50 and 54, one end 50 pivotally
connected to the movable rail portions 30 and an opposite end
54 pivotally connected to the seat support frame. The seat
support frame 34 is vertically movable in response to pivotal
movement of the pivot links. 1In the illustrated arrangement,
the pivot links 42a and 46a are supported such that they are
mutually parallel, and one link 46a is pivotally connected to a.
forward end 31 of the first movable rail portion 30 and a
second link 42a is pivotally connected to a rearward end 32 of
the first movable rail portion 30. A second pailr of pivot
links 42b and 46b are connected in the same manner to the other
movable rail portion, one of the pivot links 46b pivotally
joined to a forward end 31 of that rail portion and a second
one of the pivot links 42b being joined to the rearward end 32

of that rail portion. While the pivot links 42a, 46a, 42b and
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46b could be joined to the movable rails 30 in various ways, in
the illustrated arrangement the ends 50 of the pivot links 42a,
46a, 42b and 46b each include a sleeve 57 fixed thereto, the
sleeve 57 mounted on a rod 58 which is fixed to the movable
rail portion 30 of the lower mounting rails 18.

While the pivot links could be joined to the seat
supporting frame in other ways, in the illustrated arrangement
the ends 54 of the pivot links 46a and 46b each include a

sleeve 59 fixed thereto, the sleeve 59 being mounted on a rod

62 which is fixed to the seat frame 34. In the illustrated
arrangement the rearward ends of the links 46a and 46b are also
joined together for common movement by a connecting rod 47.

The pivot links 42a and 4ba similarly each include an end 54,
rhe ends 54 each having a sleeve 59 fixed thereto. Sleeve 59
of link 42a is mounted on a rod or pin 61 supported by a
bracket 63 extending rearwardly from the seat support frame 34
and fixed to the seat support frame. The sleeve 59 fixed to
pivot link 42b is mounted on the rod 39.

The seat support assembly 14 also includes means for
selectively locking the vertical position of the upper seat
frame with respect to the lower mounting rails, the means for
selectively locking including a locking rail 66 including a
first or top portion 70 fixed to the upper seat frame 34, the
top portion being relatively movable forwardly and rearwardly
with respect to the second or bottom portion 78 of the locking
rail 66. Ball bearings 80 (Figs. 4 and 8) support the top rail
portion 70 for relative movement forwardly and rearwardly with
respect to the bottom rail portion 78. In the illustrated

arrangement the forward end of the top portion 70 of the

\



locking rail is fixed to the cross member 35 of the seat
support frame and the rearward end of the top portion is fixed
to the cross member 36.

A pair of pivotal links 82a and 82b having opposite
ends 88a, 88b, 92a and 92b are also provided. These links 82a
and 82b are parallel to each other. End 88a and 88b of each

link is pivotally joined to the bottom rail portion 78 of the
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locking rail, and ends 92a and 92b of the links 82a and 82b are

pivotally connected to the upper seat frame 34. While the

pivot links 82a and 82b could be joined to the bottom rail

portion 78 of locking rail 66 in various ways, in the

illustrated arrangement the ends 88a and 88b of the pivot links

82a and 82b include a sleeve or barrel 94 supported on a rod 96

and a bolt 100 respectively. Likewise, ends 92a and 92b of the

pivot links 82a and 82b include sleeves or barrels 97 and 398,
respectively, which are supported on rods 93 and 101
respectively. A bracket 104 extends between the rod 96 and
bolt 100 across the locking rail 66 and is fixed to the bottom
portion 78 of the locking rail 66. The bottom portion 78 of
the locking rail 66 is fixed with respect to the rod 96 and
bolt 100 which act as pivot surfaces for pivot links 82a and
82Db.

Means are also provided for selectively preventing
relative movement of the top portion 70 of the locking rail
with respect to the second of bottom portion 78 of the locking
rail. This means for selectively preventing relative movement
includes a latch 108 pivotally conhected to the portion 70 of
the locking rail and selectively engageable with locking rail

portion 78. A movable lever 112 has an end fixed to the latch

305

iy
24

/
+d



108 and is movable to provide for selective pivotal movemen

the latch. While the latch 108 could have other constructions,
in the illustrated arrangement, best shown in Figs. 5-8, the
latch 108 has a front portion 116, and a middle portion 118 and
a rear portion 120. The rear portion 120 of the latch 1is
pivotally connected to the top portion 70 of the locking rail

66 by a pin 71. The lever 112 is attached to the latch near

the middle portion 118 of the latch. The middle portion of the

latch further includes teeth 122 which engage recesses 126 in a
side 128 of the portion 78 of the locking rail 66. The teeth
122 are able to engage the recesses because there is an opening
129 (see Fig. 7) in the top portion 70 of the locking rail so
that the teeth 122 can be received in the recesses 126 in the
second portion 78 of the locking rail. A tension spring 130 is
attached to the front portion 116 of the latch and to the
forward end of the top portion 20 of loéking rail 66 so as to
bias the latch 108 forwardly toward a position wherein the
teeth of the latch are maintained in engagement with the
recesses 126.

When the lever 112 is moved rearwardly (to the right
in FIG. 3), the latch 108 pivots and the teeth 122 move out of
the recesses 126 in the bottom portion of the locking rail sucﬁ
that the top portion 70 of the locking rail 66 is movable with
respect to the bottom portion 78 of the locking rail 66.

Wwhen the lever 112 is released, the spring 130 forces the latch
108 to a position wherein the teeth 122 will again engage the
recesses in the bottom portion 78 of the locking rail 66 to
prevent the seat from raising any higher.

Various features of the invention are set forth in the

following claims.
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CLAIMS

1. A vehicle seat support comprising:

at least one lower mounting member,

an upper seat frame adapted to support a vehicle seat,

means for supporting the upper seat frame for vertical
movement with respect to the lower mounting member, the means
for supporting the upper seat frame for vertical movement
including at least a pair of pivot links connecting the upper
seat frame to the lower mounting member, the pivot links eéch
having opposite ends, one end of the pivot links being
pivotally connected to the lower mounting member and an
opposite end of the pivot links being pivotally connected to
the upper seat frame, and

means for selectively locking the vertical position of
the upper seat frame with respect to the lower mounting member,
the means for selectively locking including a locking mounting
rail including a first portion fixed to the upper seat frame
and movable with the upper seat frame and a second portion
movable with respect to the first portion of the locking
mounting rail, and the means for selectively locking including
at least one pivotal link having opposite ends, one of the
opposite ends of the pivotal link being pivotally joined to thé
second portion of the locking mounting rail and an opposite end
of the pivotal link being pivotally connécted to the upper seat
frame, and means for selectively locking the first portion of

the locking mounting rail from relative movement with respect

to the second portion of the locking mounting rail.
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2. A vehicle seat support as set forth in Claim 1
wherein said lower mounting member includes a fixed rail
portion adapted to be fixed to the vehicle and a movable rail

portion adapted to move forwardly and rearwardly on the fixed

rail portion.

3. A vehicle seat support as set forth in Claim 1
wherein said pairs of pivot links of said supporting means are
parallel and the upper seat frame is verxtically movable in

response to pivotal movement of the pivot links.

4. A vehicle seat support as set forth in Claim 1
wherein said means for locking further includes latch means for
selectively preventing relative movement of the first portion
of the locking mounting rail with respect to the second portion
of the locking mounting rail, said latch means including a
movable lever having one end pivotally attached to said latch
means such that movement of said lever will cause movement of

salid latch means.

5. A vehicle seat support as set forth in Claim 1
further comprising means for biasing the upper seat frame
upwardly with respect to the lower mounting rails, the means
for biasing including a spring having opposite ends, one end

connected to the upper seat frame and an opposite end connected

to the lower mounting rails,

~10-



6. A vehicle seat supporting assembly comprising:
a pair of lower mounting rails each including a fixed
rail portion adapted to be fixed to the vehicle, and a movable
rail portion supported by the fixed rail portion and adapted to
move forwardly and rearwardly with respect to the fixed rail
portion,

an upper seat frame adapted to support a vehicle seat,

means for supporting the upper seat frame for vertical
movement with respect to the lower mounting rails, the means
for supporting the upper seat frame including at least a pair
of pivot links connecting the upper seat frame to the movable
rail portions of the lower mounting rails, the pivot links each
having opposite ends, one end of each of the pivot links being
pivotally connected to the movable rail portions and cpposite
ends of each of the pivot links being pivotally connected to
the upper seat frame, and

means for selectively locking the vertical position of
the upper seat frame with respect to the lower mounting rails,
the means for selectively locking including a locking rail
including a first portion fixed to the upper seat frame and a
second portion movable fprwardly'and rearwardly with respect to
the first portion of the locking rail, at least one pivotal
link having opposite ends, one end of the pivotal 1link
pivotally joined to the second portion of the locking rail and
an opposite end of the pivotal link pivotally connected to the
upper seat frame, and means for selectively locking the first
portion of the locking rail from movement with respect to the

second portion of the locking rail.
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7. A vehicle seat supporting assembly as set forth in

Claim 6 wherein said pairs of pivot links of said supporting

means are parallel and the upper seat frame is vertically

movable in response to pivotal movement of the pivot links.

8. A vehicle seat supporting assembly as set forth in
Claim 6 wherein said means for locking further includes latch
means for selectively preventing relative movement of the first
portion of the locking rail with respect to the second portion
of the locking mounting rail, the latch means including a
movable lever having one end pivotally attached to said latch

means such that movement of said lever will cause movement of

said latch means.

9. A vehicle seat supporting assembly as set forth in
Claim 6 further comprising means for biasing the upper seat
frame upwardly with respect to the lower mounting'rails, the
means for biasing including a spring having opposite ends, one
end connected to the upper seat frame and an opposite end

connected to the lower mounting rails.
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: seat support assembly for a vehicle seat, e |
seat support assembly comprising:

a lower mounting rail including a fixed rail portion
adapted to be fixed to the vehicle by bolts and a movable rail
portion adapted to move forwardly and rearwardly on the fixed
rail portion,

an upper seat frame adapted to support a vehicle seat,

means for supporting the upper seat frame for vertical
movement with respect to the lower mounting rails, the means
for supporting the upper seat frame including two pairs of
pivot links connecting the upper seat frame to the movable rail
portions of the lower mounting rails, the pivot links each
having opposite ends, one end pivotally connected to the
movable rail portion and an opposite end pivotally connected to
the upper seat frame, the pivot links being mutually parallel,
and the upper seat frame being vertically movable in response
to pivotal movement of the pivot links,

a locking rail including a first portion fixed to the
upper seat frame and supporting the upper seat frame, the top
portion being movable forwardly and rearwardly with respect to
a second portion of the locking rail,

a pair of pivotal links having opposite ends, one end
pivotally joined to the second portion of the center rail and
opposite—ends pivotally joined to the movable lower mounting
rails, the pair of pivotal links having a length equal to the
length of first pair of links, and

means for biasing the upper seat frame upwardly with
respect to the lower mounting rails, the means for biasing
including a spring having opposite ends, one end connected to
the upper seat frame and an opposite end connected to the lower

mounting rails, and

-13-



(Claim 10 continued)

means for selectively locking the first portion of the
locking rail from movement with respect to the second portion
of the locking rail thereby preventing movement of the top
portion of the locking rail portion with respect to the second
portion of the locking rail portion, the means for locking
including latch means for selectively preventing relative
movement of the top portion of the locking rail with respect to
the second portion, the latch means.including a movable lever

having one end pivotally joined to the latch means.
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