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(7) ABSTRACT

A particular seat arrangement for vehicles having three rows
of seats is provided. The rows are arranged one behind
another, and each row is composed of at least two seats
which are situated next to one another and which have seat
cushions and a backrest. In order to enlarge the loading
compartment, the seats of the two rear rows of seats can be
folded. For this purpose, the backrests, which are coupled to
the seat cushions, of the seats in the second row of seats can
be folded onto the associated seat cushions and the seat
cushions can be displaced forwards. In order to obtain a flat
loading area, irrespective of the design of the rear side of the
backrest of the seats in the second row of seats, the scats in
the third row of seats have seat cushions which can be
pivoted forwards through 180° about a front pivot axis and
backrests which can be pivoted forward through 90° about
a pivot axis fixed on the backrest lower edge. Flat boards are
arranged on the lower sides of the seat cushions so that the
boards can be placed onto the rear sides of the folded-down
backrests of the second row of seats.
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SEAT ARRANGEMENT FOR VEHICLE

[0001] This application claims the priority of German
application 100 17 059.5, filed Apr. 5, 2000, the disclosure
of which is expressly incorporated by reference herein.

BACKGROUND AND SUMMARY OF THE
INVENTION

[0002] The present invention relates to a particular seat
arrangement for vehicles including first, second, and third
rows of seats which are arranged one behind another. Each
of the rows is composed of at least two seats situated next
to one another, and each of the seats includes a backrest and
a scat cushion. The seats of the second and third rows, which
define two rear rows of seats, are foldable in order to enlarge
a loading compartment. The loading compartment can be
enlarged by folding the backrests, which are coupled to the
seat cushions of the seats in the second row of seats, onto the
seat cushions of the seats in the second row of seats, shifting
the seat cushions in the second row of seats forward in the
longitudinal direction, and pivoting the seat cushions of the
seats in the third row of seats through approximately 180°
about a pivot axis. This pivot axis is fixed in the vehicle and
runs transversely to the longitudinal direction of the vehicle
in the vicinity of the front seat-cushion edge.

[0003] In a seat arrangement known from U.S. Pat. No.
5,492,386, the backrests of all of the seats of the second and
third rows of seats are coupled to and can be folded onto the
seat cushions. The seat cushions can be pivoted forward
through 180° about a pivot axis running transversely to the
longitudinal direction of the vehicle on the front seat-
cushion edge. While the pivot axis of the seat cushions of the
seats in the third row of seats is fixed in the vehicle, the pivot
axis for the seat cushions of the seats in the second row of
seats is fixed on a respective seat frame which can be
displaced in the longitudinal direction of the vehicle. In
order to fold away the seats for the purpose of enlarging the
loading compartment, the seats in the second row of seats
are slid forward, the backrests of the seats in the third row
of seats are folded onto the associated seat cushions, and the
seat packages, including seat cushions and backrests, are
pivoted forward through 180° about the pivot axis fixed in
the vehicle. The rear sides of the backrests come to lie on the
foot area floor, which is situated at a lower level. If the
loading compartment is to be further enlarged, then the seats
of the second row of seats are slid back again. In this case,
the seat frames slide past the seat packages; lying in the foot
area, of the third row of seats. The backrests of the seats of
the second row of seats are folded onto the seat cushions,
and the resultant packages, including seat cushions and
backrests, are pivoted forwards through 180° around the
pivot axis which is fixed in the seat frame. The formation of
a line of alignment, which extends from the rear loading
compartment over the lower side of the seat cushions of the
seats from the third row of seats and the second row of seats
as far as the backrests of the seats in the first row of seats,
now results.

[0004] In another seat arrangement known from U.S. Pat.
No. 4,932,709, the backrests of all the seats of the second
and third rows of seats are coupled to and can be folded onto
the seat cushions. In addition, the seat cushions of the seats
in the third row of seats can be pivoted forwards through
180° about a pivot axis which extends transversely to the
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longitudinal direction of the vehicle and is fixed in the
vehicle. If the seats in the second and third rows of seats are
folded down to enlarge the loading compartment, then the
rear sides of the backrests of the seats in the second row of
seats and the lower side of the seat cushions of the seats in
the third row of seats form, together with the loading-
compartment floor which is raised with respect to the foot
area, a continuously flat loading area in the rear of the
vehicle. In order to realize a loading area of this type, the
rear sides of the backrests of the seats in the second row of
seats have to have a flat design, leaving no scope for
designing the rear sides of the backrests so as to improve the
visual appearance for the passengers seated on the seats in
the third row of seats.

[0005] The object of the present invention is to realize an
enlarged loading compartment, in a seat arrangement of the
type initially mentioned, with a flat loading area, by folding
away the seats of the second and third rows of seats without
subjecting the design of the rear sides of the backrests of the
seats in the second row of seats to technical constraints
required by the flat loading area. This object is achieved
according to the invention by permitting the backrests of the
seats in the third row of seats to be pivoted forward through
at least 90° about a pivot axis which is fixed in the vehicle
and runs transversely to the longitudinal direction of the
vehicle in the vicinity of the backrest lower edge, and by
carrying a flat board on the lower side of at least one of the
seat cushions of the seats in the third row of seats. When the
at least one of the seat cushions of the seats in the third row
of seats is pivoted forwards, the flat board can be placed onto
the rear side of the backrest of one of the seats in the second
row of seats which has been shifted forward.

[0006] The seat arrangement according to the invention
has the advantage that, after the seats in the second and third
rows of seats have been folded away, flat boards are pulled
out from the seat cushions of the seats from the third row of
seats and are placed onto the rear sides, which lie on top, of
the backrests of the seats from the second row of seats. The
loading area, therefore, is always flat, irrespective of the
design of the backrest. Also, gaps between the backrests can
be closed, with the result that baggage is unable to fall into
them. In addition, the rear sides of the backrests of the seats
from the second row of seats, which rear sides are designed
with aesthetic aspects in mind, are protected. These rear
sides, therefore, cannot be damaged by baggage, which
maintains a long term visually good appearance of the
backrests for the passengers in the third row of seats.

[0007] Advantageous embodiments of the seat arrange-
ment according to the invention, together with expedient
developments and refinements of the invention, are also
specified.

[0008] According to advantageous embodiments of the
invention, boards arranged on lower sides of the seat cush-
ions of the seats in the third row of seats are held such that
they can pivot through 180° about a pivot axis which is fixed
on the rear seat-cushion edge and runs transversely to the
longitudinal direction of the vehicle. Alternatively, the
boards are guided in a longitudinally displaceable manner on
the lower side of the seat cushions and are designed such that
they can be slid forwards over the rear seat-cushion edge
onto the rear side of the backrest.

[0009] If the seat cushions of the seats in the third row of
seats are combined to form a continuous seat bench, then,
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according to a preferred embodiment of the invention, the
boards assigned to the seat cushions are combined to form
a one-piece loading floor which covers the lower side of the
seat bench. This loading floor is able to entirely cover the
folded-over backrests of the seats in the second row of seats.

[0010] The invention is described in greater detail below
with reference to exemplary embodiments illustrated in the
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 shows a seat arrangement for a vehicle
having three rows of seats in which each row has two
individual seats arranged next to each other.

[0012] FIG. 2 is an illustration which is similar to FIG. 1
but showing seats of the second and third rows of seats
folded away so as to enlarge the loading compartment.

[0013] FIG. 3 is an illustration which is similar to FIG. 2
but showing boards placed on the backrests of the seats in
the second row of seats in order to produce a flat loading-
compartment floor.

[0014] FIGS. 4 and 5 show side views of folded-over scat
cushions of seats in second seat rows in accordance with
second and third embodiments.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0015] The seat arrangement for a vehicle, which is illus-
trated perspectively in FIG. 1, has three rows of seats 11, 12
and 13 arranged one behind another. Each row of seats
consists of two individual seats 14 which are arranged next
to each other. Each scat 14, in turn, has a seat cushion 15,
together with a seat frame and seat padding accommodated
therein, and a backrest 16.

[0016] TIlustration of the head restraints, which are con-
ventionally arranged on the backrests 16, has been omitted
here for the sake of clarity. A loading compartment 17 is
provided behind the third row of seats. The loading com-
partment shown is still minimal and has a loading-compart-
ment floor 171 which is raised with respect to the foot area
floor. The seats 14 in the first row of seats 11, which
constitute the driver’s seat and the front-passenger’s seat,
and optionally the seats 14 in the second row of seats 12, are
fastened on the vehicle floor 10 such that they can be
displaced in the longitudinal direction of the vehicle and
locked to the vehicle floor in each displacement position.
The longitudinal displaceability of the seats 14 in the first
row of seats 11 is symbolized by double arrows 18. The
backrests 16 of the seats 14 in the second row of seats 12 are
coupled to the seat cushions 15 by hinge fittings 19, so that
the backrests 16 can be folded with their front backrest
surfaces onto the padded surfaces of the seat cushions 15.
The rear sides of the backrests 16, referred to as backrest
backs, of the seats 14 in the first and second rows of seats
11, 12 are designed with aesthetic aspects in mind. Here,
these rear sides are slightly curved and are provided with
insertion pockets 29. The rear sides of the backrests 16 in the
third row of seats 13 are designed such that they are
continuously planar and flat.

[0017] After the backrests 16 have been folded onto the
seat cushions 15, the seats 14 in the second row of seats 12
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can be simultaneously slid forwards, by way of a parallelo-
gram-like kinematic arrangement 30 which is illustrated
schematically in FIG. 1, and lowered onto the vehicle floor
10. The seat cushions 15 of the seats 14 in the third row of
seats 13 are accommodated on a platform 20. The height h
of the platform 20 with respect to the vehicle floor 10 is
dimensioned in such a manner that the padded surface of the
seat cushions 15 of the seats 14 in the third row of seats 13
is approximately aligned with the rear sides of the backrests
16 of the seats 14 in the second row of seats when these
backrests 16 are folded onto the seat cushions 15 of the seats
14 in the second row of seats 12 and the seat packages are
lowered as described (FIGS. 2 and 3). The seat cushions 15
of the seats 14 in the third row of seats 13 can be pivoted
forward through approximately 180° about a pivot axis 21
when arranged on the front seat-cushion edge 151, and the
backrests 16 of the seats 14 in the third row of seats 13 can
be pivoted forward through at least 90° about a pivot axis 22
arranged in the vicinity of the lower backrest edge 161. Both
pivot axes 21, 22 run transversely to the longitudinal direc-
tion of the vehicle and are fixed in the vehicle. The loading-
compartment floor 171 is raised with respect to the platform
20 by the depth of the backrest 16 so that, after the backrest
16 has been folded down, its rear side is aligned with the
loading-compartment floor 171. However, the loading com-
partment 17 may also be designed in such a manner that the
loading-compartment floor 171 is aligned with the surface of
the platform 20.

[0018] As FIG. 2 shows, a planar board 23 is arranged on
the lower side of each of the seat cushions 15 of the seats 14
in the third row of seats. In the embodiment of FIGS. 2 and
3, the planar board 23 is held such that it can pivot through
at least 180° about a pivot axis 24 which is fixed on the seat
cushion 15, on the rear seat-cushion edge 152, and runs
transversely to the longitudinal direction of the vehicle. This
board 23 is latched to the lower side of the seat cushions 15
in such a manner that it is unable to pivot out in the in-use
position of the seats 14. The latching device is not illustrated
in FIG. 2.

[0019] TIf, for the purpose of enlarging the loading com-
partment, the seats 14 of the second and third rows of seats
12 and 13 are now folded away, then, first of all, the
backrests 16 of the seats 14 in the second row of seats 12 are
folded onto the associated seat cushions 15. The seat pack-
ages, which are formed by the seat cushions 15 and folded-
over backrests 16, are pivoted forwards by way of the
parallelogram-like kinematic arrangement 30 and, at the
same time, downwards to the vehicle floor 10. As a result,
a clearance for pivoting in the seat cushions 15 of the seats
14 in the third row of seats 13 is created between the seats
14 of the second row of seats 12 and the platform 20. The
seat cushions 15 of the seats 14 in the third row of seats 13
are now pivoted forwards through approximately 180°,
about their pivot axis 21, and the backrests 16 are pivoted
forwards through approximately 90°, about their pivot axis
22, into the space released by the seat cushions 15 and in
front of the platform 20 (FIG. 2). The boards 23, which are
held on the lower side of the seat cushions 15, now lie on top
and are folded over forwards about their pivot axis 24 onto
the rear side of the backrests 16 of the seats 14 of the second
row of seats 12, as is sketched in FIG. 3. Thus, irrespective
of the curved design of the rear side of the backrests 16 of
the seats 14 in the second row of seats 12, a flat loading area
is realized. This flat loading area reaches from the loading-
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compartment floor 171 as far as the backrests 16 of the seats
14 in the first row of seats 11, and also closes the relatively
large space between the two backrests 16 of the folded-down
seats 14 of the second row of seats 12.

[0020] FIG. 5 is a schematic illustration of a seat cushion
15 of a seat 14 in the third row of seats 13 in an embodiment
in which the board 23 is not held on the lower side of the seat
cushion 15 in a manner such that it can pivot. Instead, the
board is held such that it can be displaced over the rear
seat-cushion edge 152. For this purpose, the board 23 is
guided in an axially displaceable manner, by way of laterally
protruding guide pins 25, in two guide rails 26 lying
opposite each other on the seat cushion 15. If the seats 14 are
folded over in the above-described manner, the board 23 is
slid over the rear side of the backrests 16 of the front seat 14
in the second row of seats 12.

[0021] FIG. 4 schematically shows a seat cushion 15 of a
seat 14 in the third row of seats 13 according to an
embodiment in which the board 23 is again held on the lower
side of the seat cushion 15 in a manner such that it can pivot.
The pivot axis of the board 23 is arranged in the vicinity of
the rear seat-cushion edge 152 and is again indicated by
reference number 24. The position of the board 23, in which
the board is pivoted forwards through 180°, is shown by
dash-dotted lines in FIG. 4. A pull-out board 27 is also held
displaceably on the board 23, is accommodated within the
contour of the board 23, and can be pulled out telescopically
relative to the board 23 in the longitudinal direction of the
vehicle. Guide elements, which hold the pull-out board 27
displaceably on the board 23, are indicated by 28. The
pull-out board 27, which can be pulled out telescopically,
can be used to cover relatively large loading-area regions
irrespective of the surface available for accommodating the
board 23 on the lower side of the seat cushion 15. This is the
case even if the seat-cushion surface 15 is smaller than the
surface of the rear side of the backrest 16 of the front seat
14 in the second row of seats 12.

[0022] The pull-out board 27 can also be arranged on the
board 23 in such a manner that it can be pulled out
transversely to the longitudinal direction of the vehicle. This
is advantageous whenever the surface of the seat cushion 15
for accommodating the board 23 and the pull-out board 27
is not as wide as the backrest 16 of the front seat 14 in the
second row of seats 12. The pull-out board 27, which is slid
out transversely after the board 23 has been shifted in the
folded-over state of the seats 14, then, together with the
board 23, entirely covers the rear side of the folded-over
backrest 16 in the second row of seats 12.

[0023] In certain applications, the seat cushions 15 of the
seats 14 in the third row of seats 13 are combined to form
a uniform seat bench. In this case, the boards 23 assigned to
the seat cushions 15 are combined to form a one-piece
loading floor which covers the lower side of the seat bench.
A loading floor of this type is then folded, in turn, onto the
rear side of the folded-over backrests 16 in the second row
of seats 12 or is slid over these backrests 16. An additional,
uniform pull-out board 27 can likewise be provided on the
one-piece loading floor.

[0024] The foregoing disclosure has been set forth merely
to illustrate the invention and is not intended to be limiting.
Since modifications of the disclosed embodiments incorpo-
rating the spirit and substance of the invention may occur to
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persons skilled in the art, the invention should be construed
to include everything within the scope of the appended
claims and equivalents thereof.

We claim:

1. A seat arrangement for a vehicle comprising first,
second, and third rows of seats which are arranged one
behind another, each of said rows being composed of at least
two seats situated next to one another, each of said seats
including a backrest and a seat cushion, the seats of the
second and third rows, which define two rear rows of seats,
being foldable in order to enlarge a loading compartment,

wherein said loading compartment can be enlarged by
folding the backrests which are coupled to the seat
cushions of the seats in the second row of seats onto the
seat cushions of the seats in the second row of seats,
shifting the seat cushions in the second row of seats
forward in the longitudinal direction, and pivoting the
seat cushions of the seats in the third row of seats
through approximately 180° about a pivot axis which is
fixed in the vehicle and runs transversely to the longi-
tudinal direction of the vehicle in the vicinity of a front
seat-cushion edge,

wherein the backrests of the seats in the third row of seats
can be pivoted forwards through at least 90° about a
pivot axis which runs transversely to the longitudinal
direction of the vehicle in the vicinity of a backrest
lower edge and is fixed in the vehicle, and

wherein a flat board is arranged on the lower side of at
least one of the seat cushions of the seats in the third
row of seats so that, when the at least one of the seat
cushions of the seats in the third row of seats is pivoted
forwards, the flat board can be placed onto the rear side
of the backrest of one of the seats in the second row of
seats which has been shifted forward.

2. The seat arrangement according to claim 1, wherein the
seats in the second row of seats can be lowered in such a
manner that, after the backrests have been folded onto the
seat cushions, the rear sides of the backrests lie level with the
lower sides of the seat cushions, which have been folded
forwards, of the seats in the third row of seats.

3. The seat arrangement according to claim 2, wherein the
seats of the third row of seats are placed such that they are
raised with respect to the seats in the second row of seats
which have been lowered such that the seat-cushion surfaces
of the seats in the third row of seats are approximately
aligned with the surfaces of the backs of the backrests,
which have been folded down onto the associated seat
cushions, of the seats in the second row of seats.

4. The seat arrangement according to claim 1, wherein the
flat board is held such that it can pivot through 180° about
a pivot axis which is fixed on the rear seat-cushion edge and
runs transversely to the longitudinal direction of the vehicle.

5. The seat arrangement according to claim 1, wherein the
flat board is guided in a longitudinally displaceable manner
on the lower side of the seat cushion and can be slid forwards
over a rear seat-cushion edge.

6. The seat arrangement according to claim 1, and further
comprising a pull-out board which is held displaceably on
the flat board, which is accommodated within the contour of
the flat board, and which can be slid out telescopically
relative to the flat board.
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7. The seat arrangement according to claim 1, wherein the
seat cushions of the seats in the third row of seats are
combined to form a seat bench, and wherein the flat board
arranged on the lower side of the at least one of the seat
cushions forms a one-piece loading floor covering the lower
side of the seat bench.

8. The seat arrangement according to claim 2, and further
comprising a parallelogram-like kinematic arrangement by
which the second row of seats can be lowered.

9. The seat arrangement according to claim 6, wherein the
pull-out board can be slid out telescopically transversely to
the longitudinal direction of the vehicle.

10. The seat arrangement according to claim 6, wherein
the pull-out board can be slid out telescopically in the
longitudinal direction of the vehicle.

11. The seat arrangement according to claim 2, wherein
the flat board is held such that it can pivot through 180°
about a pivot axis which is fixed on the rear seat-cushion
edge and runs transversely to the longitudinal direction of
the vehicle.

12. The seat arrangement according to claim 3, wherein
the flat board is held such that it can pivot through 180°
about a pivot axis which is fixed on the rear seat-cushion
edge and runs transversely to the longitudinal direction of
the vehicle.

13. The seat arrangement according to claim 2, wherein
the flat board is guided in a longitudinally displaceable
manner on the lower side of the seat cushion and can be slid
forwards over a rear seat-cushion edge.

14. The seat arrangement according to claim 3, wherein
the flat board is guided in a longitudinally displaceable
manner on the lower side of the seat cushion and can be slid
forwards over a rear seat-cushion edge.

15. The seat arrangement according to claim 2, and further
comprising a pull-out board which is held displaceably on
the flat board, which is accommodated within the contour of
the flat board, and which can be slid out telescopically
relative to the flat board.

16. The seat arrangement according to claim 15, wherein
the pull-out board can be slid out telescopically transversely
to the longitudinal direction of the vehicle.

17. The seat arrangement according to claim 15, wherein
the pull-out board can be slid out telescopically in the
longitudinal direction of the vehicle.

18. The seat arrangement according to claim 3, and further
comprising a pull-out board which is held displaceably on
the flat board, which is accommodated within the contour of
the flat board, and which can be slid out telescopically
relative to the flat board.

19. The seat arrangement according to claim 18, wherein
the pull-out board can be slid out telescopically transversely
to the longitudinal direction of the vehicle.

20. The seat arrangement according to claim 18, wherein
the pull-out board can be slid out telescopically in the
longitudinal direction of the vehicle.
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21. The seat arrangement according to claim 4, and further
comprising a pull-out board which is held displaceably on
the flat board, which is accommodated within the contour of
the flat board, and which can be slid out telescopically
relative to the flat board.

22. The seat arrangement according to claim 21, wherein
the pull-out board can be slid out telescopically transversely
to the longitudinal direction of the vehicle.

23. The seat arrangement according to claim 21, wherein
the pull-out board can be slid out telescopically in the
longitudinal direction of the vehicle.

24. The seat arrangement according to claim 5, and further
comprising a pull-out board which is held displaceably on
the flat board, which is accommodated within the contour of
the flat board, and which can be slid out telescopically
relative to the flat board.

25. The seat arrangement according to claim 24, wherein
the pull-out board can be slid out telescopically transversely
to the longitudinal direction of the vehicle.

26. The seat arrangement according to claim 24, wherein
the pull-out board can be slid out telescopically in the
longitudinal direction of the vehicle.

27. The seat arrangement according to claim 2, wherein
the seat cushions of the seats in the third row of seats are
combined to form a seat bench, and wherein the flat board
arranged on the lower side of the at least one of the seat
cushions forms a one-piece loading floor covering the lower
side of the seat bench.

28. The seat arrangement according to claim 3, wherein
the seat cushions of the seats in the third row of seats are
combined to form a seat bench, and wherein the flat board
arranged on the lower side of the at least one of the seat
cushions forms a one-piece loading floor covering the lower
side of the seat bench.

29. The seat arrangement according to claim 4, wherein
the seat cushions of the seats in the third row of seats are
combined to form a seat bench, and wherein the flat board
arranged on the lower side of the at least one of the seat
cushions forms a one-piece loading floor covering the lower
side of the seat bench.

30. The seat arrangement according to claim 5, wherein
the seat cushions of the seats in the third row of seats are
combined to form a seat bench, and wherein the flat board
arranged on the lower side of the at least one of the seat
cushions forms a one-piece loading floor covering the lower
side of the seat bench.

31. The seat arrangement according to claim 6, wherein
the seat cushions of the seats in the third row of seats are
combined to form a seat bench, and wherein the flat board
arranged on the lower side of the at least one of the seat
cushions forms a one-piece loading floor covering the lower
side of the seat bench.



