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(54) A VEHICLE SEAT ASSEMBLY

(71)  We, SAAB-SCANIA AKTIEBOLAG, a
Swedish Body Corporate, of S-151 87 Soder-
tilje, Sweden, do hereby declare the invention
for which we pray that a patent may be granted
to us, and the method by which it is to be per-
formed, to be particularly described in and by
the following statement:—

The present invention relates to a vehicle
seat assembly.

In driving seats for vehicles such as trucks
and buses, it is common practice to provide the
seat frame with devices for resilient absorption
of vertical oscillations. Such seats do, however,
not have sufficiently comfortable charac-
teristics when a vehicle in certain operating con-
ditions is subjected to oscillations which give
rise to substantially horizontal disturbing
forces on the seat. These oscillations are the re-
sult of unevennesses in the road surface and
they are propagated via the vehicle wheels and
suspension to the carrying portions of the
vehicle. This transmission is especially notice-
able in the cases where a frame structure con-
stitutes the carrying portions of the vehicle,
which is often the case with trucks. The wave-
length of the oscillations is mainly determined
by the wheelbase of the vehicle, and as a rule
the frequency of the oscillations is only a few
Hz. Trucks with short wheelbases are especially
subjected to such oscillations, and in particular
so-called “mechanical horses™ or prime movers
for semi-trailers. In the latter case the vehicle
combination and the distances between the
axles tend to amplify the oscillations. These are
propagated to the driving cabin, and disturbing
forces with horizontal force components act on
the cabin and thereby the seats in the cabin.
Such distrubing forces are transferred to a per-
son sitting in a seat, especially via the back
support portion of the seat, the person in
question being subjected to uncomfortable
thrusts in the back.

The invention provides a vehicle seat assem-
bly comprising a seat, a seat frame and a base
frame, the seat frame being located between the
seat and the base frame and comprising an arm
assembly supporting the seat and allowing the
seat to be positioned at different levels relative
to the base frame, said arm assembly including
arms having lower ends pivotably supported in

a support frame that constitutes the lower part
of the seat frame and having upper ends con-
nected to the seat, said arm assembly further
including adjustable spring means cooperating
with said arms for resiliently resisting down-
ward movement of the seat means pivotably
supporting the support frame to the base frame
so that the seat frame and the seat can oscillate
about a substantially transverse axis, and at
least one damping element cooperating with the 60
support frame and with the base frame for
damping such oscillations.

A vehicle seat assembly according to the in-
vention can thus carry out dampened rocking
movements so that the back support portion
of the seat is given substantially horizontal
oscillating movements. The result of this is that
when horizontal disturbing forces consequential
to the above-described oscillations in the carry-
ing parts of the vehicle are propagated to the
seat, the assembly according to the invention
reduces transference of the distributing forces
to a person sitting in the chair by means of
resilient springing.

_In an advantageous embodiment of the
invention, the common centre of gravity of
the seat and a person sitting in the seat lies in
our closely adjacent to a vertical plane includ-
ing the said horizontal axis. Easily controllable
rocking movements are obtained in a simple
manner by such placing of the oscillation axis,
since the damping device which is to dampen
said oscillating movement does not need to
take up any notable gravitational force.

Two embodiments of the invention will now g5
be decribed by way of example, reference being
made to the accompanying drawings, of which:

Figure 1 shows a view from above of an
assembly according to the invention;

Figure 2 shows a side view of the assembly
according to Figure 1;

Figure 3 shows to an enlarged scale a cross
section A-A according to Figure 1; and

Figure 4 shows a side view of a modified
assembly according to the invention.

Referring to'Figures 1 and 2, a vehicle seat
assembly comprises a frame 1 of a vehicle seat
2 which frame includes two arms 3, 4 forming
avertical X, these arms being at their cross-
over points pivotably mounted relative to each 1gq
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other by means of a pin bearing 5 to form a
scissors structure. The upper ends of the arms
3, 4 are pivotably connected to the seat por-
tion 8 of the seat, and the lower ends of the
arms 3, 4 are pivotably connected to a lower
support frame 11. Said support frame 11 has a
generally recatangular shape and is pivotably
mounted relative to a base frame 13, in that on
each side of the seat there is a bracket 10
which is attached to the base frame 13 and
carries a pin bearing 12 for the support frame
11, thereby enabling oscillation in a vertical
plane of the support frame 11 about a substan-
tially horizontal axis which is also transverse
relative to the forward direction of the seat

2. Between the support frame 11 and the base
frame 13 there is arranged a damping means 15,
intended to dampen said oscillating movements
about the pin bearings 12. The base frame 13

is rigidly mounted vertically in relation to a
floor plate or to another suitable portion of the
vehicle body (not shown), e.g. the flooring in a
truck cabin. Postitional fixing is achieved by
longitudinally guiding the base frame 13 in
conventional runners (not shown) attached to
the flooring, or with the aid of other known
mounting means between the base frame 13
and the floor plate.

In previously known seat frames with a
scissors construction, the movable mountings
of the arms to the seat portion and to the frame
supporting means are usually provided by
rollers carried in U-shaped runners fastened to
the seat portion and the supporting means,
said mounting generally causing considerable
friction losses. In the exemplified assembly
the two pivotable arms 3, 4 in the frame 1 are
formed substantially as isosceles triangles,
which is partly apparent from Figure 1. The
respective triangle apices of the arms face the
forward direction of the seat, one arm 3 being
pivotably connected to a seat base 9 for the
seating portion 8 of the seat by a relatively
short link 16, while the forward end of the
other arm 4 is slidably and pivotably connected
to the lower supporting frame 11 by means of
a bearing. The rear end of the arm 4 is pivot-
ably carried by means of pin bearing 20 in a
bracket 7 fixed to the seat base 9, and the rear
end of the arm 3 is fastened to the end of a
tubular shaft 23, which is pivotably mounted
between the longitudinal sides of the support
frame 11 with the aid of two shaft bearings 21,
Said pivotable bearings 12 give smaller fric-
tion losses than known roller bearings, and this
constitutes a great advantage, since friction
losses should be avoided as far as possible for
obtaining pivotting movements of the seat.

The shaft 23 consequently constitutes a
base for the arm 3, and on the shaft 23 there
are fixed a pair of attachments 24 for two
springs 25 arranged side by side. The other ends
of the springs 25 are attached to a yoke 33
which is part of a height adjustment mechanism
30. The springs 25 have the task of regulating

the vertical springing function of the seat 2, and
the length of the springs, i.e. their pretension-
ing , can be varied to give a suitable height to
the seat. The adjustment of spring lengths takes
place by the hand-operated height adjusting
mechanism 30. This comprises a handwheel

31 operable from one side of the seat, and

when turned it axially displaces a shaft 28
thereby causing an angled lever 32 to turn. The
angled lever 32 is pivotably jointed to the yoke
33 and when the angled lever 32 is turned, the
yoke is moved longitudinally thus adhering the
tension in the springs 25.

The adjusting mechanism 30 coacts with a
locking mechanism 29. The latter comprises a
U-shaped bearing bracket 39 transversely moun-
ted on the yoke. Between the limbs of the
former a lever 38, manually operable from the
side of the seat, is pivotably mounted on one
end of a regulating rod 36 which runs through
the limbs of the bracket. The regulating 36 rod
is displaceably mounted in the holes of the
bearing bracket 39 and is locked axially by
means of the lever 38 which is shaped as an
eccentric and provides a clamping effect
between the yoke 33 and the regulating rod 36.
The other end of the regulating rod 36 is
pivotably connected to a support 35 which is
pivotably mounted on the tubular shaft 23. A
lever 40, attached to the tubular shaft 23, is
arranged to engage between two limbs of the
support 35. Between the sides of the limbs and
the lever 40 there is arranged a rubber block
41 or the like, which elastically dampens rela-
tive movements between the lever 40 and the
support 35. When individually adjusting the
springing of the seat to a person sitting on it,
the clamping action between the yoke 33 and
the regulating rod 36 is eliminated by turning
the lever 38 to a neutral position. The support
35 then automatically assumes a position so
that the lever 40 is situated halfway between
the limbs of the support, and the lever 28 can
then be returned to the locking position. The
regulating rod 36 can consequently limit the
sprung movement of the seat 2 to the same
maximum value, independent of the weight of
the person sitting on the seat.

As is apparent from the above, the mech-
anisms described are directly or indirectly
attached to the lower support frame 11 of the
frame, and said support frame can be given an
oscillating movement about an oscillation axis
formed by the two pin bearings 12 situated on
each side of the seat. Each pin bearing 12 com-
prises a rubber bushing (not shown) which
almost without friction allows rocking move-
ments of the support frame 11 in relation to
the base frame 13. The oscillations in question
result in relatively small movements in the pin
bearings 12, and consequently the form of the
rubber bushings in the pin bearings can be
modified to a large degree in alternative em-
bodiments. However, the rubber bushings are
advantageously integrated with spaced fittings
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which are fastened to the support frame 11 and
to the base frame 13 with the object of reliably
preventing the seat being torn off in a collision
or similar accident.

The pivoting axis for the support frame 11
and thereby for the swinging movement of the
seat 2 is in the present example placed in a
plane through a common centre of gravity for
the seat 2 and a person sitting on the seat. The
result of this is that a damping device 50 be-
tween the support frame 11 and the base frame
13 can be formed with relatively small dimen-
sions to dampen said swinging movements with
a favourable spring characteristic.

In Figures 1, 2 and 3 a damping device 50
of the rubber spring type is shown. Said
damping device 50 has an element for manual
variation of the springing properties of the
rubber spring. As is apparent from Figure 3,
the damping device 50 is pivotably mounted by
means of a bearing 52 in a U-shaped bracket
51 fastened to the support frame 11. The
damping device 50 comprises two identical
parts 53, 54 facing each other, and U-shaped in
cross section. These parts are rotatably
mounted relative to each other by means of the
bearing 52. Relative rotation between the parts
53, 54 is achieved by turning a knob 55 moun-
ted at the front of the seat 2, the knob being
attached by screw threaded to one end of a
shaft 56 going through the parts 53, 54. The
knob 55 is so arranged that when turned it
presses against the forward part 53 at the same
time as a fixed stop 57 on the rear end of the
shaft is pressed against the rear part 54.

Between the parts 53, 54 and transverse to
said shaft 56 there is arranged an arm 59 pivot-
ably mounted on the base frame 13, and having
an I-shaped cross section in the area between
the parts 53, 54. The arm 59 is formed with
an opening through which the shaft 56 runs.
About said opening and with guidance on the
shaft 56 there is a rubber block 60 between the
web of the arm 59 and each of the parts 53,54.
Said rubber blocks 60 take up in shear relative.
movements between the parts 53, 54 and the
arm 59 caused by the oscillations of the
support frame 11 about the pin bearings 12.
The springing properties of the rubber blocks
60 are affected by different settings of the
knob 55, whereby the blocks 60 can be caused
to work under greater or less compressive.
load.

The arm 59 is, by means of a bearing plvot-
ably supported in a bearing bracket 63,
attached to the base frame 13, and adjustment
of the arm 59 in a vertical direction is regu-
lated by a lever 62 within a limited angular
range. Manual regulation of the lever 62 results
in that both the arm 59 and the damping de-
vice 50 alter their height relative to the base
frame 13, and the regulation is also taken to
the support frame 11 via the bearing 52. The
support frame 11 is thereby pivoted about the
pin bearings 12 and thus causes an alteration

in the slope of the seat. After adjustment to the
desired slope, the position of the arm 59 is
once again locked relative to the base frame 13
by means of the lever means 62. Thisis a -
known construction and is therefore not 70
described further.

In the embodiment according to Figure 4
the assembly according to the invention is de-
signed as a modification of a vehicle seat,
thereby enabling the assembly according to the 75
invention to be used for existing vehicle seats.

The exemplified vehicle seat 72 comprises a
frame 71 which for vertical springing has a con-
ventional scissors arrangement between the
seating portion of the seat and a base plate 81 8¢
corresponding to the previously described
support frame 11. The base plate 81 is provided
with two longitudinal rails, one on each side,
which when no seat assembly according to the
invention is used, are displaceably arranged for 85
horizontal adjustment in coacting rails fixed to
the floor of the vehicle. With the seat assembly
according to the invention, there is attached to
the bottom plate 81 along each side of the seat
a bearing bracket 82 and a damping device 84. 99
Each bracket 82 is via a cylindrical rubber bush-
ing (not shown) and a bearing 83 pivotably
mounted on a longitudinal supporting rail 85
on either side, said rails being conventionally
displaceably mounted in rails 87 fixed to the 95
floor of the vehicle. The rails 85, 87 are locked
relative to each other by a locking means 89
known per se, which is not described further.
By manual operation of a forward lever in the
locking means 89, the seat 72 can be given
different settings in a longitudinal direction.

The damping device 84 is made as a shear
spring and comprises two opposing transverse
U-sections, of which one accomodates the
other. Between the respective flanges of the
U-sections there are fixed rubber sections 86
for taking up relative movements between said
flanges and thus swinging movements of the
seat. One U-section is attached to the bottom
plate 81 and the other is attached to the rail
85.
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The assembly according to the invention
has the same function, independent of whether
it is made as a unit or whether it is designed as
a modification. In both cases it is presumed
that disturbing forces with horizontal force
components are transferred from the vehicle
cahassis to the seat 2, 72 via the bearings 12,
83. In consequence thereof, the seat will begin
a pivoting movement relative to the vehicle
chassis about the pivoting axis formed by the
mountings. By the presence of rubber bushings
in the mountings. the oscillations can be
transferred without having to overcome inertia-
creating friction forces in mountings and the
like. The oscillations are dampened by means
of the damping devices 50, 84, which give the
seat a relatively soft damping function. The
rocking movements of the seat 2, 72 cause
the back portion of the seat to move substan-
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tially horizontally, these movements being ex-
perienced by a person sitting in the seat, from
a comfort point of view, as a favourable yield-
ing quality of the seat. By means of the as-

having lower ends pivotably supported in a

support frame that constitutes the lower part
of the seat frame and having upper ends con-
nected to the seat, said arm assembly further

5 sembly according to the invention no disturbing  including adjustable spring means cooperating 50
forces are transferred from the back portion of  with said arms for resiliently resisting down-
the seat to a person in the seat. ward movement of the seat, means pivotably -
The invention is not limited to the embodi-  supporting the support frame to the base frame
ments described above, since the invention can o that the seat frame and the seat can oscillate

10 be modified in a plurality of different embodi-  about a substantially transverse axis, and at 55
ments within the scope of the following patent  least one damping element cooperating with
claims. Thus, desired rocking movements about  the support frame and with the base frame for
a transverse axis can be provided by the sup- damping such oscillations. ‘
porting frame of the chair frame being pivot- 2. An assembly as claimed in Claim 1,

15 ably connected to the base frame via two links,  wherein the pivot axis of said means pivotably 60
one on each side of the seat, allowing the seat supporting the support frame to the base frame
oscillating movements about an imaginary axis  is situated in a vertical plane coinciding with a
situated below the base frame attached to the common center of gravity for the seat and
vehicle body. a person sitting on the seat during oscillation

20  The damping device can naturally comprise movement. .65
an optional number of individual spring ele- 3. An assembly as claimed in Claim 2,
ments, which can be placed not only in front of  wherein said means pivotably supporting the -
but even behind the axis for the rocking move- support frame to the base frame includes two
ment of the seat. It is also conceivable to vary pin bearings equipped with rubber bushings,

25 the placing of the elements between the oscilla-  one pin bearing being on each side of the seat. 70
ting seat and a portion fixed relative to the 4. An assembly as claimed in Claim 3,
vehicle body, so that more than one location of  wherein the damping element comprises an arm
the force transmitting connection between the pivotably mounted at one end to said base
support frame and the seat base on the vehicle frame, rubber blocks carried by said support’

30 body can be contemplated. frame, and means for adjustably compressing 75

The statement that the base frame is to be said rubber blocks against opposite sides of said
rigidly connected to the vehicle body naturally  arm at a location near its other end to thereby
allows for solutions where the base is locked vary the damping characteristics of the damp-
in certain predetermined positions against ing element.

35 movements relative to the vehicle body, so that 5. A vehicle seat assembly substantially as 80
desired adjustment of the seat position in herein described with reference to and as shown
different planes can be obtained. in Figures 1 to 3 or with reference to and as -
WHAT WE CLAIM IS:— shown in Figure 4 of the accompanying draw-

1. A vehicle seat assembly comprising a ings.

40 seat, a seat frame, and a base frame, the seat 85
frame being located between the seat and the
base frame and comprising an arm assembly BOULT, WADE & TENNANT
supporting the seat and allowing the seat to Chartered Patent Agents
be positioned at different levels relative to the 27 Furnival Street

45 base frame, said arm assembly including arms London EC4A 1PQ 90

Printed for Her Majesty's Stationery Office by MULTIPLEX medway ltd., Maidstone, Kent, ME14 1JS. 1981. Published at
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