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{54) Abstract Title
Vehicle seat convertible into a bed

(57) A bench seat for a vehicle which is convertible into a bed where there is a widening element 15 so as to
provide a wider lying surface when the seat is in the bed position. The vehicle seat comprises a seat part 10
with a seat surface 11 and a back part 12, which can be folded over with a back surface 13, so as to swing the
bench seat out in a longitudinal direction to form a substantially flat lying surface. Along one side of the seat
and spaced away therefrom, is provided a widening element 15, which is pivotably mounted on a shaft 16.
When the widening element 15 is in the horizontal position it forms part of a widened lying surface with the
swung out bench seat, and when in the vertical position, the widening element 15 is spaced from the bench
seat forming a free space there between. The shaft 16 is mounted so as to be vertically displaceable.

v
v
]
v
1
v
v
s
11
'
H
.

V [8L0SEC 99



A9




& /o




"'-*-—----a--_'q. -
!
i




2350787

-1-

BENCH SEAT ARRANGEMENT

The invention relates to a bench seat arrangement.

Such bench seat arrangements are more particularly used in vehicles,

preferably in compact vehicles or motor homes.

In such compact vehicles the available space is generally greatly restricted
and the existing space availability must be utilized to the greatest possible
extent. Thus, generally no separate sitting and lying or reclining areas are
provided. Itis therefore conventional practice in such vehicles to make use
of sitting/reclining combinations, in which, when necessary, a bench seat

can be converted into a reclining or lying surface.

However, different and in part opposing demands are made on a bench seat

on the one hand and a bed or lying surface on the other.

Thus, bench seats must be compact and can only have a width between
approximately 90 and 95 cm, because in a lateral area of the bench seats
there must be a passage to the rear vehicle area and also on the vehicle side
wall opposite to the bench seat generally further fitments or furnishing are

installed.



However, a lying or reclining surface must have a maximumn
length and width, so that a good lying comfort exists, also
for two persons.

It is also necessary with such bench seat systems that it
is possible to achieve 2 rapid and simple conversiolin bet-
ween bench seat and lying surface.

The object of the invention is to create a bench seat
arrangement, particularly for 2a vehicle, which on the one
hand is space-saving and on the other can be converted
particularly simply to 2 relatively large lylng surface.

According to the invention this object is achieved by the
bench seat arrangement héving the features of claims 1 and

8'

A basic principle according to the first aspect of the in-
vention is to provide a widening element, which is pivot-
ably mounted on a shaft between a vertical position and a
horizontal position, whilst being adjacent to the bench
seat in the horizontal position, the shaft being mounted in
vertically displaceable manner.

This makes it possible in a simple manner to bring about a
widening of the lying surface, in that the widening element
is adjacent to the lateral area of the bench seat and the
lying surface is enlarged. As a result of the vertical dis-
plaéeability of the shaft on which the widening element is
pivotably mounted, an extremely space-gaving housing of
even large-area widening elements is possible. In particu-
lar, as a result of the "lowerable" widening element a
housing therecf in the vicinity of the vehicle side walls



is possible, so that even with a relatively large widening
element width, visibility through the window located in the
side walls and positioned above the widening element is not
impaired.

According to a preferred embodiment of the invention, the
widening element is displaceable on the shaft in an axial
direction of the latter. This makes is possible to bring
about a widening of the usable lying surface over and be-
yond the original position of the widening element in the
vehicle longitudinal direction, so that a particularly
large lying surface can be cbtained. '

It is also advantageous if two holding or retaining ele-
ments are arranged in each case with a guiding device with
a specific mutual spacing and the shaft is vertically dis-
pPlaceable along the guiding devices. In the case of a ro-
bust and inexpensive construction, this permits a particu-
larly simple and user-friendly conversion of the bench seat
into a lying surface. The retaining elements can be con-
structed in plate-like manner with a guide link or in rod-
like or tubular manner with a cylinder guide or guide hole.
In the latter case the shaft is preferably bent into a
C-shaped rod, which is vertically guided in the guide
tubes.

Preferably in an area remote from the shaft the widening
element has a length, which approximately corresponds to
the given spacing of the two retaining elements and the wi-
dening element in its area adjacent to the shaft has a re-
cess for shortening the length. This permits a complete
utilization of the maximum widening element length resul-
ting from the spacing of the retaining elements. However,

- as a result of the clearly defined design of the recess



there can be a desired displacement in the vehicle longitu-
dinal direction. In this way the widening element can be
moved past the B-column of the vehicle, so that also the
space area around the B-column can be used as a lying sur-
face area.

A box-type element is placed between the widening element
located in the vertical position and the bench seat. The
box-type element can serve as a receiving container e.g-
for lying or reclining cushions and the like. In the case
of a corresponding design, the upper surface of the box-
type element can serve as a surface element of the 1lying
surface, which further increases the size of the lying sur-
face. The box-type element preferably has a height such
that it is terminated in flush manner with the widening
element in the swung out, horizontal position.

For a particularly simple and robust fixing of the widening
element in its horizontal position, preferably on the bench
seat there is at least one support element, on which the
widening element rests in the horizontal position.

In an advantageous embodiment of the invention the widening
element has a supporting frame structure. This permits a
particularly material-saving, lightweight, but still stable
design of the widening element. For example, the supporting
frame structure could comprise a light metal hollow frame,
e.g. of aluminium and it can be covered with a fabric or
braiding. This widening element can be provided in fixed
form with a rest cushion. For a particularly space-saving
arrangement in the swung up position of the widening ele-
ment, it is advantageous for the cushion to be removeable
and to be separately housed, e.g. in the afore-mentioned

box-type element.



Another fundamental principle according to the second
aspect of the invention is that the bench seat comprising a
seat part and a back part is designed in such a way that
the seat part is articulated in its area remote from the
back part and can be folded over by spproximately 180o
into a lying or reclining position, that the back part com-
prises a front back element and a rear back element, which
are in each case articulated in the lower foot or base
area, that the front back element together with the back
surface can be folded over forwards into a horizontal posi-
tion and that the rear back element can be folded over
backwards into a horizontal position.

As a result of the back part comprising two back elements
which can be folded over, in conjunction with the over-
foldable seat part, 2 lying surface length is obtained
which is significantly greater than that of conventional
bench seats, in which in general the lying surface is sole-
ly formed by the one-piece, folded over back part with the
seat part.

Moreover, as a result of the folding over, as desired, of
the rearwardly over-foldable, rear back element the lying
surface length is freely selectable, because the rear back
element can be made almost randomly large. An important ad-
vantage of thisg arrangement is that the contoured seat or
back surfaces of the seat or back part can be folded down-
wards and are consequently not part of the lying surface.
Through a8 corresponding upholstered, flat design of the
rear areas of the seat part and the back elements it is
possible to produce a comfortable and almost completely
flat lying surface.



In addition, as a result of the forwardly foldable seat
area, in simple manner and without any complicated conver-
sion, it is possible to lengthen the lying surface towards
the driver's compartment or cab. Thus, particularly toge-
ther with the widening device according to the invention,
the lying surface can project into the cab and consequent-
ly permits a particulazly efficient utilization of the
available space.

According to an advantageous development of the invention
the bench seat is fitted to a sliding carriage, which is
displaceably mounted along at least one axis. This permits
an even better and also more flexible utilization of the
vehicle space, because the position of the lying surface
can be adapted to the giQen spatial circumstancas. For
example, in this way the entire lying surface can be mov-
ed towards the cab, so that in the rear vehicle area oppo-
site to the cab a very large space is obtained, which can
e.g. be used for storing luggage.

The bench seat arrangement according to the invention can
be used wherever a bench seat in the form of a lying combi-
nation must be converted in a confined space to a flat bed
or transportation surface, such as e.g. in the caravan or
boat sector. However, it is preferable to provide the bench
seat arrangement according to the invention in a vehicle,
particularly a compact vehicle or motorhome. Particularly
in such vehicles, e.g. on journeys, when camping or for
transporting large objects, it is particularly advanta-
geous to use the space-saving seat bench arrangement which
can be transformed into a large lying or reclining surface.



In a vehicle a driver's seat and optionally also the pas-
senger front seat, which are displaceably secured in a ve-
hicle longitudinal direction between a rear and a front po-
sition, that the bench seat arrangement is located in the
vehicle longitudinal direction behind the driver's seat and
optionally the frontpassenger seat and that when the dri-
ver's and optionally passenger's front seat are moved for-
wards the bench seat arrangement in the folded or swung out
position extends forwardly over the rear position of the
driver's seat and optionally the front seat passenger’'s
seat. This makes it possible to achieve an exXtremely effi-
cient space utilization. Through a corresponding movement
of the lying surface towards the driver's compartment, also
this space can be fully utilized.

It is finally advantageous if the two fetaining elements
for the widening element are fixed to the bottom area of
the vehicle. This obviates the need for any additional fiz-
ing device for the retaining elements, socthat a particular-
ly simple, inexpensive fixing of the retaining elements is
possible.

The invention is described in greater detail hereinafter
relative to preferred embodiments and the attached draw-
ings, wherein show:

Fig. 1 A view of the bench seat arrangement according to
the invention with details of the design and
function of the widening element.

Fig. 2 A view of the bench seat arrangement according to
the invention following its transformation into a
lying surface.



Fig. 3 A view according to fig. 1 of an alternative em-
bodiment of the invention.

Fig. 1 is a view of the banch seat arrangement acording to
the invention, which comprises a seat part 10, a back part
12 with a back surface 13 and a front back element 24 and a
rear back element 25, as well as a widening element 15.

In this representation the seat part 10 is already in the
lying position folded about a hinge joint in a front area,
a seat surface 11 being directed downwards. The front and
rear back elements 24, 25 are in each case articulated in
the lower foot area and can be correspondingly folded over
into a horizontal position, as is e.g. illustrated in the
case of the rear back element 25 using broken lines. The
width and length of the front back element 24 are such

that it can be forwardly inserted flush into the free space
formed by the folded over seat part 10.

The widening element 15 is mounted in rotary, displaceable
manner on a shaft 16. For this purpose the shaft 16 is con-
structed as a rod or tube and is vertically displaceable
along guide links 18 fitted in retaining elements 17. The
widening element 15 comprises a3 tube, which is traversed by
the shaft 16 for rotary, displaceable mounting. The drawing
shows both the wvertical and the horizontal position of the
widening element 15.

As é result of this arrangement the rotation axis of the
widening element 15 is "lowered" into the vertical posi-
tion, i.e. displaced vertically downwards. This permits a
particularly space-saving housing thereof, e.g. in a late-

ral area of a vehicle.



In the horizontal position the widening element 15 rests on
several support elements 21 located on the bench seat. In
this representation the widening element 15 is additionally
displaced in the direction of the shaft 16, i.e. towards
the vehicle driver's area. In order to permit a displace-
ment past the vehicle B-column 35, the Qidening element 15
has been provided with a recess 18, whose dimensions cor-
resspond to the shape of the B-column and the desired dis-
placement.

In the rear area of the bench seat arrangement is provided
a box-type element 20, which can €.g. serve as a receiving
container for cushions or the like. In the represented em-
bodiment the upper surface of the box-type element 20 ter-
minates substantially flﬁéh with the horizontally mounted
widening element 15, so that an additional lying surface is
provided by said upper surface of the box-type element 20.
On the box-type element can be provided further support
elements, in order to bring about a particularly good sup-
porting of the widening element 15.

As 1s alsc shown in the drawing by means of continuous ar-
rows, the bench seat fitted on a sliding carriage 30 moun-
ted on guide rails can be moved both parallel and transver-
sely to the vehicle longitudinal direction, which permits a
flexible space utilization.

In the example shown the broken lines additionally repre-

sent a headrest 36, which ig fitted to the front back ele-

ment 24. The rear back element 25 is extended for forming a

particularly large lying or reclining surface and a projec-

ting area of the rear back element 25 simultaneously serves

to reinforce the headrest 36. Fundamentally it is also pos-
-. Sible to fit headrests to the rear back element 25,
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In the travelling position the bench seat is moved to the
right up to the folded in widening element 15, so that on
the left-hand side of the bench seat there is an adequately
wide passage to a rear vehicle area.

Fig. 2 is a view of the bench seat arrangement according to
the invention following its conversion to a supporting or
lying surface. To facilitate understanding of the drawing
by broken lines are additionally shown the not yet folded
over, front back element 24. Fig. 2 also partly shows a
side wall 33, a window 34 and the B-column 35 of the ve-
hicle.

Separate lying cushions 22 are placed on the widening ele-

~

ment 15 and have a heigh% such that with the folded over
pench seat 1s formed 3 flat and almost gapless lying sur-
face. In this embodiment the now upwardly directed rear
area of the seat part 10 and the two back elements 24, 25
are provided with an integrated cushion, soO that a comfor-
table lying surface is obtained.

The surface formed by the widening element 15, including
the cushions 22 located thereon passes into the surface
formed by the folded over seat part 10, the front and the
rear back elements 24, 25, which leads to a very spacious,
planar or flat lying gurface. With the bench seat arrange-
ment according to the invention it is readily possible to
obtain a lying surface width of typically 160 cm.

The seat part 10 and rear back element 25 can be construc-
ted as self-supporting elements which are kept stable sole-
1y by their hinge joint. It is fundamentally also possible
to freely select the inclination angle of said elements 10
_and 25, so that a "foot" or "head part” of the lying sur-
face can be inclined as desired.
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In the represented embodiment the widening element, inclu-
ding the cushion thereon, is led past the vehicle B-column
35, which permits a particularly effective space utiliza-

tion.

A further advantage concerning the sitting and lying com-
fort of the bench seat arrangement according to the inven-
tion is due to the fact that for the lying surface, parti-
cularly in the vicinity of the bench seat, use is exclusi-
vely made of the backs of the seat part 10 and the back
elements 24, 25, which consequently can be given a flat
construction independently of specific requirements on the
seat exrgonomy and additionally can be upholstered e.g. in a
particularly hard or soft manner. It is simultaneously pos-
sible to provide the seaf and back surfaces with an ergono-~
mically contoured upholstery for good sitting and optimum
side hold. , -

Fig. 3 shows an alternative bench seat arrangement which,
with the exception of the mounting of the widening element
15, corresponds to the arrangement of fig. 1. Identical or
similarly constructed parts compared with the arrangement
of fig. 1 are consequently not explained again.

Sleeve~like or tubular receptacles are fixed to the bottom
area as retaining elements 17a. The shaft 16a is designed
as a rod bent in C-shaped manner with two lateral guide
rods 8a, which are vertically displaceably mounted in the
sleeve-like retaining elements 17a. A locking of the shaft
16a in the desired position can take place by means of a
suitable fixing device, such as a bayonet catch or a catch
pin.
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The above-described invention is eminently suitable for the
extension of so-called box-type vehicles, in which the ori-
ginal body 1s utilized for a compact vehicle or motor home.
However, the invention can also be used in other vehicles
such as vans or combis, in which a bench seat has to be
transformed into a flat loading surface, or in general in
the furnishings sector.



1.

CLAIMS

Bench seat arrangement, particularly for vehicles,
with a bench seat, which comprises a seat part (10)
with a seat surface (11):and a back part (12), which
can be folded over, with a back surface (13), it being
possible to swing the bench seat out in a longitudinal
direction for forming a substantially flat lying sur-
face,

characterized in that

~- along one longitudinal side of the bench seat and
spaced theréfrom is provided a shaft (16),

=~ on the shaft (16) a widening element (15) is plvot-
ably mounted between a vertical position and a hori-
zontal position,

= in the horizontal position the widening element (15)
is to the swung out bench seat for widening the
lying surface,

- in the vertical position the widening element (15)
is spaced from the bench seat for forming a free
space and

- the shaft (16) is mounted in vertically displaceable
manner.

Bench seat arrangement according to claim 1,
characterized in that ‘
the widening element (15) is displaceable on the shart
(16) in an axial direction of said shaft (16).
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Bench seat arrangement according to one of the claims
1l or 2,

characterized in that

there are two retaining elements (17) with in each
case one guiding device (18) with a specific spacing
and that the shaft (16) is vertically displaceable
along the guiding devices (18).

Bench seat arrangement according to claim 3,
characterized in that

in its area remote from the shaft (16), the widening
element (15) has a length roughly corresponding to the
specific spacing of the two retaining elements (17)
and that in its area adjacent to the shaft (16), the
widening element (15) has a recess (19) which shortens
the length in this area.

Bench seat arrangement according to claims 1 to 4,
characterized in that

a box-type element (20) is positioned between the
widening element (15) in the vertical position and the
bench seat.

Bench seat arrangement according to one of the claims
1 to 5,

characterized in that

on the bench seat is provided at least one support
element (21) on which the widening element (15) rests
in the horizontal position. '

Bench seat arrangement according to one of the claims

1 to 6,
characterxrilze d in that
the widening element (15) comprises a supporting frame

structure.
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Bench seat arrangement, particularly according to one
of the claims 1 to 7, with a bench seat, which compri-
Sés a seat part (10) with a seat surface (11) and a
back part (12), which can be folded down, with a back
surface (13), it being possible to swing out the bench
seat in 2 longitudinal direction for forming a sub-
stantially flat lying surface,
characterized in that

- the seat part (10) is articulated in its area remcte
from the back part (12) and can be folded down into
a8 lying position by approximately 1800,

~ the back part (12) comprises a front back element
(24) and a rear back element (25), each being arti-
culated in its lower foot area,

- the front back eléhent (24) with the back surface
(13) can be forwardly folded down into a horizontal
position and

- the rear back element. (25) can be folded down rear-
wardly into a horizontal position.

Bench seat arrangement according to one of the claims
1 to 8,

characterized in that

the bench seat is fitted on a sliding carriage (30)
and that the sliding carriage (30) is displaceably
mounted along at least one axis.

Vehicle, particularly compact wvehicle,
characterized in that

a bench seat arrangement according to one of the
claims 1 to 9 is provided.
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Vehicle according to claim 10,

characterized in that

- a driver’'s seat and optionally a passenger front seat are provided,
which are displaceably mounted in a vehicle longitudinal direction
between a rear and a front position,

- the bench seat arrangement is located in the vehicle longitudinal
direction behind the driver’s seat and optionally the passenger front
seat and

- when the driver’s seat and optionally front seat passenger seat are
moved forwards, the bench seat arrangement in the swung out,
horizontal position extends forwardly over and beyond the rear
position of the driver’s seat and optionally the front seat passenger’s
seat.

Vehicle according to one of claims 10 or 11,

Characterized in that

both retaining elements (7) for the widening element {15) are fixed to
a bottom area of the vehicle.

A bench seat arrangement according to claim 1 substantially as
hereinbefore described with reference to Figs. 1 and 2 or Fig. 3.

A vehicle according to claim 10 substantially as hereinbefore

described with reference to the accompanying drawings.
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