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[57] ABSTRACT

An improved vehicle seat in which a gas spring is con-
nected to and dampens relative movement between a
base part and a seat part. A drive piston in the gas
spring is movable within and allows restricted flow in
a chamber containing liquid in a cylinder. A piston rod
attached to the drive piston passes out one end of the
cylinder while a floating piston within the cylinder
serves as an opposing end wall for the liquid containing
chamber and for a gas containing chamber located on
the other side of the liquid containing chamber. Move-
ment of the drive piston further into the cylinder is
dampened by the restricted flow of liquid in the liquid
containing chamber and further dampened by com-
pressing the gas in the gas containing chamber.

3 Claims, 9 Drawing Figures
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_ VEHICLE SEATS

" This invention relates to vehicle seats.

“According to the present invention there is provided
a vehicle seat comprising a seat part guided by a me-
chanical linkage for upward and downward movement
relative to a base part, a gas spring connected between
the seat and base parts and carrying the load of the seat
part, the gas spring comprising a piston and cylinder
device in which a drive piston is movable within a lig-
uid-containing chamber of the cylinder, the piston
being carried on a piston rod which extends through an
end wall of the chamber, and in which a restricted flow
passage extends from one side of the piston to the other
to permit a flow of liquid therethrough to damp the
movement of the piston within the cylinder, the oppo-
site end wall of the chamber being formed by a floating
piston which fits slidingly within said cylinder opposite
said drive piston, said floating piston forming an end
wall of a gas-filled chamber of the gas spring.

The present invention also provides a vehicle seat
comprising a seat part supported on a suspension for
upward and downward movement relative to a base
part, said suspension including a gas spring for oppos-
ing the downward movement of the seat part, the spring
comprising a piston and cylinder device in which a
floating piston fitted within the cylinder separates a
gas-filled chamber from a liquid-containing chamber,
and in which a drive piston, located in the liquid-
containing chamber, is connected to a piston rod ex-
tending through an end wall of the chamber, a re-
stricted flow path for liquid being formed through the
drive piston, such that forward movement of the drive
piston produces a corresponding but reduced move-
ment of the floating piston, due to the movement of the
liquid through the piston, and the latter movement
damps the movement of the drive piston relative to the
cylinder.

Some embodiments of a vehicle seat in accordance
with the invention are illustrated in the accompanying
drawings, in which:

FIG. 1 is a side elevation of a vehicle seat in which
the seat part is in its up-stop position, the ride position

and down-stop positions being shown in dotted line;

FIG. 2 is a section along the lines 2—2 through the
gas spring of FIG. 1;

FIGS. 3, 4, 5 and 6 are side clevations, part sec-
tioned, of four different embodiments of gas spring,
and

FIGS. 7a, b and c are sectional views of a second em-
bodiment of seat suspension utilizing gas springs.

The vehicle seat shown in FIG. 1 comprises a seat
part 10 which is mounted for upward and downward
movement relative to a base part 11 by means of a scis-
sor-arm linkage 12 disposed in a vertical plane at each
side of the seat, each linkage having two lever arms 13,
13’ one of which extends from a fixed pivot 14 at the
back of the seat part downwardly to a movable pivot 15
at.the forward end of the base part, the second lever
arm 13’ extending from a fixed pivot 16 at the rearward
end of the base part upwardly to a movable pivot 17 at
the front part of the seat part, the two lever arms being
pivoted at their intersection. Each movable pivot is
formed by a roller 18 rolllng in a horizontal guide 19.

The sprmg which carries the load of the seat is a gas
spring in the form of a piston and cylinder device 21
which is pivoted at its forward end to the seat part and
is pivoted at its rearward end to the junction of the two
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arms 22a, 22b, of an L-shaped lever 22, the shorter arm
22a being pivoted at its outer end to.the seat part at 23
and the longer arm 22b of the lever supporting a roller
24 at its outer end which rolls in a guideway 25 in the
base part. This lever enables a substantially linear rela-
tionship to be obtained between the seat movement
and the gas spring stroke, and also provides a mechani- -
cal advantage. Although reference is made to a gas
spring, two or more such springs can be connected to-
gether in tandem in order to achieve the load range re-
quired.

The piston and cylinder device 21, as seen in FIG. 2,
comprises a cylinder 26, a drive piston 27 movable
along the barrel of the cylinder by means of a piston
rod 28 which extends through end wall 26b of the cylin-
der. The diameter of the piston rod is large in relation
to the internal diameter of the cylinder so that a re-
stricted annular space exists behind the piston. A piston
30, which is free or floating, is located between the
drive piston and the closed end 26a of the cylinder and
divides the interior of the cylinder into two chambers.
Qil fills the space 31 between the two pistons and the

“space 32 behind the drive piston, and gas (for example
nitrogen) fills the chamber 33 between the floating pis-

ton and the closed end 26a of the cylinder, the drive
piston having one or more orifices 34 in it so that oil
can leak from one side of the drive piston to the other
during its motion along the cylinder barrel thus provid-
ing a hydraulic damping effect. Displacement of the
piston rod 28, guided by the drive piston 27, towards
the floating piston 30 causes the incompressible oil to
force the floating piston against the gas thus reducing
the gas volume and increasing its pressure. In this way
the unit acts as a spring, the rate being determined by
the cross-sectional area of the piston rod, the gas vol-
ume and the gas pressure. The initial load is determined
by the piston rod area and the filling pressure.

The closed end 26a of the cylinder of the gas spring
is connected to the seat part 10 through a coupling
which permits forward or rearward movement of the
cylinder thereby varying the initial load of the seat part,
i.e. the load in the UP-stop position. This coupling can
comprise for example a screwed shaft 35 connected to
a sliding trunnion block 36, the shaft mating with a nut
37 fixed in the seat part and being fitted with a knob 38
for manual rotation. The slidable adjustment of this
pivot relative to the seat part has the effect of increas-
ing or decreasing the initial volume and hence the pres-
sure of the gas in the spring thus giving a variable initial
load and spring rate according to the requirements of
the seat occupant. The up-stop position can be me-
chanically controlled by other means, for example
stops at the end of the roller tracks.

The gas spring can include a multi-chamber cylinder,
as shown in FIG. 3. In this Figure, two additional reser-
voir chambers 40, 41 are formed within the wall of the
cylinder barrel and these are connected to the main gas
chamber 33, via a slide valve 42 which is movable to
close the main gas chamber or connect it with one or
both of the reservoir chambers in the wall of the cylin-
der barrel. The chambers are all at the same pressure,
but the volume into which the gas can be compressed
will be varied by movement of .the spool of the slide
valve. This will have the effect of giving three spring
rates all starting at the same initial pressure. Of course
the number of reservoir chambers provided in the wall
of the cylinder is a matter of choice. The movement of
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the slide valve can be effected manually through an L-
shaped lever 43 pivoted to the slide valve and movable
into any one of a number of selectable positions in an
associated rack 44 according to the desired position of
the slide valve.

FIGS. 4 and 5 illustrate means for making a gas
spring self-adjusting in response to the load on the seat.

In FIG. §, a slide valve 142.is movable automatically
by direct connection through a control member 46 to
the floating piston so that the displacement of the float-
ing piston towards the closed end 26a of the cylinder
will progressively move the slide valve to reduce the
number of reservoir chambers connected to the main
gas chamber and thereby reduce the volume into which
the gas can be compressed.

In FIG. 4 a high-rate compression spring 47 is located
between the closed end 26a of the gas cylinder and a
cap 48 which has bearings 48a engagable in the trun-
nion 36. The cap fits over the closed end of the cylinder
and is keyed to move axially against the force of the
compression spring, the stem of a slide valve 242 ex-
tending through the closed end of the cylinder to be en-
gaged by the cap. In both FIGS. 4 and 5, no manual
means of adjusting for the weight of the driver is re-
quired, the response of the suspension being entirely
automatic in dependence on movement of the cylinder
by the seat part. ’

FIG. 6 shows an embodiment applicable either to a
single or multi-chamber gas spring which includes pro-
vision for adjusting the height of the seat. In this case
the oil filled chamber is made long enough to accom-
modate a piston stroke for both dynamic operation and
seat-height adjustment, and the latter is effected by al-
tering the datum position of a drive piston 127 about
which it oscillates during vibration of the suspension.
This is effected by bleeding oil from the main oil space
131, through a manually operated coaxial valve 50 in
the drive piston 127, into a reservoir 51 formed within
a hollow piston rod 128. The valve 50 includes a sealing
portion 55 which is normally held in sealing relation-
ship with drive piston 127 by the pressure of the oil in
space 131. To open the valve, the operating member
§6, which is attached to sealing portion 55, is manually
depressed to permit oil to flow around the member 56
where it passes through the drive piston 127. Since the
operating member 56 is exposed to the atmosphere the
fluid in space 131 will always tend to close the valve 50.
The reservoir contains a piston 52 which is biased by
a spring 53 in a sense to reduce the volume of the reser-
voir, and with the seat under load, oil is forced into the
spring-loaded reservoir 51 as long as the manually op-
erable valve is held open, and the piston rod 128 corre-

spondingly moves inwardly of the cylinder to take up.

the volume of the oil bled off. Conversely, by correct
relationship of the balancing spring 53 and the reser-
voir piston area, reduction or removal of the driver
load acting on the seat reduces the pressure of oil in the
main space 131 and allows the oil in the reservoir, with
the manually-operable valve 50 held open, to flow back
into the main space 131 thereby raising again the
datum level of the suspension until the valve is closed.
In this embodiment, the up-stop position is mechani-
cally controlled as before at the highest level, but the
datum or ride position of the seat is adjustable indepen-
dently of the elastic spring rate of the suspension, i.e.
independently of the weight of the seat occupant.
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FIGS. 7a, b and ¢ shows a second embodiment of seat
suspension utilizing gas springs. The suspension com-
prises a seat part 60 supported above a base part 61 by
two pairs of scissor-type linkages 62 disposed in verti-
cal planes at opposite sides of the seat. Each linkage
comprises one lever arm 63 extending from a fixed
pivot 64 on the seat part forwardly and downwardly to
a horizontally-sliding pivot 65 on the base part and a
second lever arm 63' extending from a fixed pivot 66
on the base part forwardly and upwardly to a horizon-
tally-sliding pivot 67 on the seat part, the two lever
arms being pivotally connected at their intersection.

Two piston and cylinder devices 68, 68’ such as those
described above, extend side-by-side along the base
part and are connected at their forward ends to a com-
mon manually-operable screw-adjustment mechanism
69 for varying the preload in the gas springs. The rear-
ward ends of the devices 68, 68’ are connected to a
lever mechanism 70 operable by the scissor-type link-
ages in such a way that downward movement of the
linkages resulting from downward movement of the
seat part imparts a forwardly-directed force to the rear-
ward ends of the gas springs.

In particular, two coupling arms 71 are suspended
pivotally from a horizontal transverse shaft 72 fixedly
supported above the base part, the lower ends of the
coupling arms interconnected by a yoke 73 and pivot-
ally connected to the rearward ends of the piston and
cylinder devices. Upwardly extending plates 74 welded
to the lower rearward ends of the linkage arms support
rollers 75 at their upper ends which bear against the
coupling arms and impart forward pivotal movement
thereto in response to downward movement of the seat
part.

Although reference is made to a leakage passage
through the drive piston, the passage could be of sub-
stantial width but controlled by a valve to provide dif-
ferent leakage flow rates under different operating con-
ditions. :

I claim as my invention:

1. A vehicle seat comprising a base part, a seat part
guided by a mechanical linkage for upward and down-
ward movement relative to the base part, a gas spring
connected between the seat and base parts and carry-
ing the load of the seat part, the gas spring comprising
a piston and cylinder device defining a liquid-
containing chamber and a gas containing chamber and
in which a drive piston is movable within the liquid-
containing chamber of the cylinder, the drive piston
being carried on a hollow piston rod which extends
through an end wall of the chamber, and in which a re-
stricted flow passage extends from one side of the drive
piston to the other to permit a flow of liquid there-
through to damp the movement of the piston within the
cylinder, a control valve within said hollow piston rod,
a piston-rod reservoir communicating via the control
valve with the liquid-containing space on the side of the
drive piston remote from the piston rod, the control
valve being operable from outside the cylinder to per-
mit liquid to flow into or out of the piston-rod reservoir
thereby to vary the static-load position of the drive pis-
ton within the cylinder and hence the position of the
seat part relative to the base part, the opposite end wall
of the liquid-containing chamber being formed by a
floating piston which fits slidingly within said cylinder
opposite said drive piston, and separates said liquid-
containing chamber from said gas-filled chamber, said
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floating piston forming an inner end wall of the gas-
filled chamber of the gas spring. .

2. A vehicle seat according to claim 1 wherein means
are provided for normally maintaining said control
- valve in a closed position, said means comprising the
“pressure of liquid in the liquid-containing space on the
side of the drive piston remote from the piston-rod.

6

3. A vehicle seat according to claim 1 'whergin said

" piston-rod resérvoir contains a spring biased piston
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therein, said liquid being forced out of said piston-rod
resevoir by said spring biased piston therein when said -

control valve is operated without a load applied to.the - -

seat.
* * * %* *
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