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(57) ABSTRACT 

A pane arrangement for closing an opening in the outer shell 
of the motor vehicle, has a closed position tightly closing the 
opening, and an open position partially clearing the opening. 
A flexible pane is connected without hinges to the vehicle to 
seal the opening. At least a first partial region of the pane is 
permanently connected to the outer shell of the vehicle, and at 
least a second partial region of the pane can be bent out of the 
closed position by deformation of the pane. Similarly, a body 
element of a motor vehicle with contains a flexible plate 
which is connected to the vehicle without hinges, at least a 
first partial region of the plate being permanently connected 
to the outer vehicle shell, and at least a second partial region 
of the plate being able to be bent away from the outer vehicle 
shell. 

21 Claims, 12 Drawing Sheets 
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1. 

WINDOW. PANE ASSEMBLY AND 
BODYWORKELEMENT FORAVEHICLE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a pane arrangement for a motor 

vehicle for closing an opening provided in the outer shell of 
the motor vehicle, with a closed position in which the opening 
is tightly closed, and an open position in which the opening is 
partially cleared, and to a body element for a motor vehicle 
with a first position in which the body element rests on the 
outer shell of the vehicle, and a second position in which the 
body element is raised partially off the outer shell of the 
vehicle. 

2. Description of Related Art 
Pane arrangements for motor vehicles with a closed posi 

tion in which an opening in the outer shell of the vehicle is 
sealed tight, and an open position in which at least part of this 
opening is cleared, are known in various embodiments. Thus, 
for example, side panes for motor vehicles are generally 
supported to be movable such that the panes can be lowered 
down in the vehicle door or vehicle body by means of a crank 
or electric drive for clearing an opening. If the opening in the 
vehicle shell is a roof opening which is sealed by a cover with 
a pane in the closed position, to clear the opening, the cover 
together with the pane, for example, can be pivoted to the 
outside around a hinge element on the front of the cover or the 
cover can be moved and guided away from the roof opening 
along a guide means. Furthermore, pivoting of the side panes 
(for example, in the rear area of the side surface of the vehicle) 
which are pivotally supported on their front edge in the region 
of their rear edge to the outside in order to at least partially 
clear an opening for ventilation purposes is known. 

However, existing pane arrangements for motor vehicles in 
which at least part of the opening is to be cleared in the open 
position have the disadvantage that complex mechanisms, 
hinges or other components are required for opening in order 
to move the pane into the open position. Generally, the panes 
which can be moved into the open position are made of glass 
and generally vehicle glazing which is permanently installed 
is made of plastic (for example, polycarbonate). Furthermore, 
in vehicle glazing of plastic, a comparatively major effort is 
generally expended to stiffen the more flexible plastic mate 
rial in order to approach the properties of glass as closely as 
possible. This results in high costs for mechanisms, a corre 
spondingly high weight by these mechanisms and by use of 
glass, and also comparatively high technical effort (and thus 
higher costs) in order to seal the pane arrangements in the 
closed state. Stationary glazing has the disadvantage that it 
does not offer a ventilation function. 

SUMMARY OF THE INVENTION 

Thus, the object of this invention is to devise a pane 
arrangement for a motor vehicle of the initially mentioned 
type in which an economical and weight-saving design can be 
attained. 

This object is achieved by a pane arrangement of the ini 
tially mentioned type for closing an opening provided in the 
outer shell of the motor vehicle, in which, to seal the opening, 
there is a flexible pane which is connected without hinges to 
the vehicle, at least a first partial region of the pane being 
permanently connected to the outer shell of the vehicle, and 
for clearance of the opening, at least a second partial region of 
the pane can be bent out of the closed position by deformation 
of the pane. 
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2 
In this design in accordance with the invention, it is advan 

tageous that the pane is not moved or turned around a hinge 
link joint in the transition from the closed position into the 
open position, but the pane is bent out of the closed position 
at least in the second partial region, by which costly and 
production-intensive rotation and displacement elements can 
be omitted. Furthermore, in the approach in accordance with 
the invention, it is advantageous that the weight can be 
reduced by omitting these rotation and displacement ele 
ments. Moreover, the approach in accordance with the inven 
tion opens completely new configuration possibilities in 
motor vehicle construction. 

Other preferred embodiments of the invention will become 
apparent from the detailed description below. 
The opening can be a roof opening which is provided in the 

fixed roof surface, the roof opening of a roof module, or also 
a window opening. 

Preferably, at least one second partial region of the pane 
can be flexibly bent to the inside or outside for clearing the 
opening, and in especially preferred embodiments, can be 
fixed in this position by a suitable mechanism. This elastic 
bending of the pane can take place manually or by means of 
an electric drive. 
The at least one second partial region can rest on a Support 

Surface in the closed position, and the Support Surface can be 
part of the vehicle shell, and in preferred embodiments, is 
cemented to it. Of course, other manners of attachment, Such 
as screws, etc., are also possible. In other preferred embodi 
ments, the opening is Surrounded with a carrier frame to 
which then at least one partial region is permanently joined. 
The carrier frame can be preferably punched out of sheet 
metal, deep-drawn or produced (for example, injection 
molded) from plastic. Thus, it is possible to prefabricate a 
complete window module which then can be inserted into a 
corresponding opening of the vehicle. 
The carrier frame, in other preferred embodiments, is con 

nected to at least the first partial region of the pane by means 
of having been foamed (for example, polyurethane) around 
the edge of the pane. Additional reinforcing elements can be 
foamed into this foamed edge. Alternatively, the carrierframe 
can be cemented to the pane. In the two embodiments—with 
and without the carrierframe—the connection to the pane can 
be reinforced at especially loaded points (for example, using 
rivets, screws or equivalent fastening methods). This relates 
especially to the transition region between the first and the 
second partial region of the pane, since here, otherwise, under 
undue stress posses the danger of the second partial region 
tearing away the first partial region when it is bent out. 

In other preferred embodiments of the invention, the at 
least one second partial region of the pane is Supported at least 
partially by a reinforcing frame which can have flexibility 
which is different from the that of pane or which can even be 
completely rigid. A flexible design can be achieved in this 
connection, for example, by use of an articulated profile. 

Preferably, between the at least one second partial region 
and the Support Surface there is at least one sealing element in 
order to achieve sealing against ambient effects in the closed 
state of the pane. These sealing elements can be attached to 
the pane or to the Support Surface or on both sides. In addition, 
sealing Surfaces can be attached to the Surfaces on which 
these sealing elements rest in the closed position of the pane 
in order to improve the sealing action. The sealing elements 
completely Surround the opening in especially preferred 
embodiments. 

In the pane arrangement in accordance with the invention, 
preferably, transparent or translucent panes are used. This 
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means that the panes can be both crystal-clear or also tinted or 
colored. The panes can be made, for example, of a plastic, 
preferably, polycarbonate. 

In another embodiment of the invention, the pane is made 
essentially tetragonal (preferably, with rounded corners) and 
is bent along one of its diagonals. This means that two abut 
ting edges of the pane are permanently connected to the outer 
shell of the vehicle, and thus, clamp the first partial region, 
while the two other abutting edges of the pane are not perma 
nently connected to the outer shell of the motor vehicle, and 
thus, clamp the second partial region. 

In preferred embodiments of the invention, the pane can 
have a material weakening along its bending line, i.e., 
between the at least first partial region and the at least second 
partial region. This can be, for example, a molded or routed 
groove, the material weakening being made such that it 
reduces the necessary force for bending the pane and/or the 
bending radius. 

In another embodiment of the invention, an essentially 
tetragonal pane is exposed along three abutting edges, i.e., is 
not connected permanently to the vehicle shell, these edges 
clamping the second partial region which can be bent up, 
while the fourth edge of the pane is permanently connected to 
the vehicle shell. 

In another preferred embodiment of the invention, the pane 
has at least one slot which separates the pane into a first partial 
region which is stationary with respect to the outer shell of the 
vehicle and a second partial region which can be bent out of 
the plane of the outer vehicle shell and which is connected to 
the first partial region by means of the bending edge. This slot 
can run essentially U-shaped or V-shaped in the inner region 
of the pane, while the pane is connected permanently on the 
periphery to the outer vehicle shell. 

In other preferred embodiments of the invention, the pane 
arrangement is provided with at least one raising device in 
order, on the one hand, to bend the second partial region of the 
pane to the outside, and on the other hand, to keep it in the 
raised position against the resetting spring force of the elas 
tically deformed pane. The raising device can have a raising 
element which is coupled to the pane in the second partial 
region, and to clear the opening, it bends the pane at least in 
the second partial region. In this connection, the raising ele 
ment can be extended or Swung out by hand or electrically. 

Preferably, the raising element for clearing the opening can 
be moved between the second partial region and a vehicle 
mounted opposing Surface Such that the pane, at least in the 
second partial region, can be bent up or arched, for example, 
by the wedge action of the raising element. In the preferred 
embodiments, the raising device can have a guide rail, in 
which the raising element is guided. In this connection, the 
guide rail is mounted on the body and is connected to at least 
the second partial region of the pane, and the raising element 
is accordingly coupled to at least the second partial region of 
the pane or is mounted on the body such that displacement of 
the raising element in the guide rail leads to bending-up or 
arching of at least the second partial region. This can be 
achieved, for example, in that the guide rail has a correspond 
ing guide path or by the raising element being able to be 
extended or Swung out or by the wedge action of the raising 
element. 

In other preferred embodiments of the invention, there are 
fastening elements at at least two points within the second 
partial region and the raising device has a pulling or pressing 
device which acts on the fastening elements in order to move 
the fastening elements relative to one another. In this way, the 
second partial region of the pane is compressed to clear the 
opening and deflects in the shape of an arc to the outside, the 
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4 
pane being elastically deformed. The fastening elements can 
be guided in body-mounted guide rails in order to prevent, for 
example, raising of the second partial region over the entire 
Surface. 

Preferably, the pulling or pressing device has a rod with 
opposite threaded sections which are connected to the corre 
sponding opposing threads in the fastening elements such that 
rotation of the rod around the lengthwise axis moves the two 
fastening elements relative to one another. 

In preferred embodiments of the invention, the rod is driven 
by a worm wheel which interacts with the teeth of the rod in 
order to turn the rod around its lengthwise axis. 

In other embodiments, the second partial region of the pane 
can be located in the roofregion of the vehicle and can be bent 
in the open position such that it can also assume a spoiler 
function in addition to the ventilation function. 
The above described concept can be used in motor vehicles 

not only in pane arrangements for closing an opening in the 
outer shell of the motor vehicle, but also for other raisable 
body elements which are not designed to close an opening, 
but have other functions such as, for example, spoilers or 
wind deflectors which can thus be more easily implemented 
with reduced weight. 

In particular, in accordance with the invention, a body 
element of a motor vehicle is proposed with a first position in 
which the body element rests on the outer shell of the vehicle, 
and a second position in which the body element is raised 
partially off the outer shell of the vehicle, the body element 
containing a flexible plate which is connected to the vehicle 
without hinges, and at least a first partial region of the plate 
being permanently connected to the outer vehicle shell, and in 
the second position at least a second partial region of the plate 
being bent away by its deformation from the outer vehicle 
shell. 

Preferred embodiments are aerodynamic elements such as, 
for example, raisable spoilers, wind deflectors and the like. 

It goes without saying that all the described embodiments 
of pane arrangements can be implemented accordingly in the 
body elements in accordance with the invention. 
The invention is explained in detail below with reference to 

the accompanying drawings by way of example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a motor vehicle with a side 
pane in accordance with the invention in the open position; 

FIG. 2 is a perspective view of a motor vehicle with two 
pane arrangements in accordance with the invention for roof 
openings of a vehicle roof, 
FIG.3 shows a motor vehicle roof with two pane arrange 

ments in accordance with the invention which are provided in 
the roof and with a pane arrangement along the rear edge of 
the vehicle roof in which a spoiler action is produced by the 
pane in the open position; 

FIG. 4 is a perspective view of a carrier frame for a pane 
arrangement in accordance with the invention; 

FIG. 5 is a perspective view of a pane with a seal and a 
cement bead before cementing to the reinforcing frame; 

FIG. 6 shows a rigid reinforcing frame for the pane in 
accordance with the invention; 

FIG.7 shows a flexible reinforcing frame which is attached 
to a pane; 

FIG. 8 is an exploded view of a raising device for a pane 
arrangement in accordance with the invention; 

FIG. 9 is a perspective view of a motor vehicle with a pane 
arrangement in accordance with the invention, the pane being 
made in a singly slotted version; 
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FIG. 10 is a perspective view of the motor vehicle with the 
side pane of FIG. 9 in the opened position; 

FIG. 11 is a perspective view of a motor vehicle with a 
double-slotted version of the pane arrangement; 

FIG. 12 is a perspective view of the motor vehicle with the 
side pane of FIG. 11 in the opened position; 

FIG.13 shows a motor vehicle with another embodiment of 
a pane arrangement in accordance with the invention in a 
vehicle roof, the pane being slotted in a U-shape; 

FIG. 14 is a perspective view of a reinforcing frame for a 
double-slotted pane; 

FIG. 15 is a perspective view of a pane in accordance with 
the invention in a double-slotted version; 

FIG. 16 is a perspective view of a raising device for a pane 
arrangement in accordance with the invention; 

FIG.17 is a cross-sectional view through a partial region of 
a pane in accordance with the invention; 

FIG. 18 is a perspective view of a pane arrangement in 
accordance with the invention for a vehicle roof 

FIG. 19 shows a pane for the pane arrangement in FIG. 18; 
FIG. 20 shows a reinforcing frame for the pane in FIG. 19: 
FIG. 21 is a side view a portion of the pane in FIGS. 18 to 

20, a rod with a threaded section for bending up the pane; and 
FIG.22 shows the arrangement of FIG. 21 in the bent-up 

state of the pane. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 shows a pane arrangement in accordance with the 
invention for a motor vehicle. In this perspective view of the 
side surface of the vehicle, a pane 10 can be seen which the 
second partial region 12 is bent up to the outside in the 
direction of the arrow, by which an opening 16 is cleared. A 
first partial region 14 of the pane is not bent here. Since the 
pane 10 is flexible, it can be easily released to close the 
opening 16, by which it moves elastically back into the initial 
position (closed position). The pane 10 of FIG. 1 is made 
essentially rectangular and is bordered by four edges 30, 32. 
34, 36. The front and top edges 30, 32 are permanently con 
nected to the vehicle shell, for which reason they are not 
moved or bent during the opening process. The front edge 32 
and the top edge 30 of the pane 10 abut one another in an 
upper forward corner region (top right in the figure), and fix 
the first partial region 14 of the pane 10. The bottom and rear 
edges 36, 34 which lie opposite the edges 30, 32, in contrast 
to the edges 30, 32, are not connected to the vehicle shell 
either at all or at least not in the corner region of the pane 10 
in which they meet one another. Thus, edges 34, 36, fix the 
second partial region 12 which is bent to the outside in the 
opening process. 

In the illustrated and in all other embodiments of the inven 
tion, the second partial region 12 is that part of the pane 10 
which is moved in the transition from the closed position into 
the open position or vice versa by the bending of the pane 10. 
Both partial regions constitute triangles which are separated 
by an (imaginary) parting line 13 which runs diagonally 
across the pane. 
The pane 10 can be made transparent or translucent and is 

made of a plastic, such as, for example, polycarbonate. How 
ever, of course, it is also possible to produce this pane from an 
opaque material or to work or coat a transparent pane Such 
that it is no longer transparent, but translucent or completely 
opaque if this should be desirable. 

Similar to that of FIG. 1, FIG. 2 shows a perspective view 
of a motor vehicle, but in this case there are two pane arrange 
ments in accordance with the invention for opening or closing 
roof openings 18. However, it can also be a roof which is 
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6 
made as part of a vehicle body, or a roof module. It is a roof 
module when it is a prefabricated roof (including the head 
liner and other parts) which is connected to the vehicle body 
only after pre-installation (Such as by being cemented or 
screwed on, for example). 

Here, similarly to FIG. 1, each pane 10 is divided into a first 
partial region 14 and a second partial region 12, which differ, 
in turn, in that the second partial region is bent outward into 
the open position of the pane 10 since the region of its edges 
34, 36 is not permanently connected to the outer shell 18 of 
the vehicle while the edges 30, 32 of the first partial region 14 
are permanently connected to the outer shell 18 of the vehicle. 

FIG. 3 shows a pane arrangement in accordance with the 
invention in the roof area of the outer shell 18 of a motor 
vehicle in which, on the one hand, there are two pane arrange 
ments in the forward region of the roof surface which can be 
bent up, and on the other hand, there is another pane 10 which 
can be bent up along the rear edge of the roof Surface for 
which, in the open position, a second partial region 12 of the 
pane 10 is bent such that it assumes a spoiler function. This is 
ensured by the second partial region 12 being curved upward 
in the manner of an arc on the rear top edge of the motor 
vehicle, by which an opening 16 in the outer shell 18 of the 
vehicle is exposed, for example, for ventilation purposes. In 
this case, a first partial region 14 is permanently connected to 
the vehicle shell 18 at its front edge 30, as a result of which, 
this edge is not bent. 

FIG. 4 shows a carrier frame 11 which can be produced 
from sheet metal or plastic and onto which a pane is fixed 
during the production process. In the mounted State, this 
carrier frame 11 is connected to a vehicle body (which is not 
shown here) and surrounds an opening in the vehicle shell. 
One alternative to use of such a carrier frame 11 would be a 
direct connection of a pane to the vehicle shell by the first 
partial regions of the pane being cemented directly to the 
vehicle body, so that the second partial regions of the pane can 
be bent up. If a carrier frame 11 as shown in FIG. 4 is used, it 
can be cemented to a pane or a connection to the pane can be 
achieved by the carrier frame being connected to the pane by 
means of having been foamed around the edge of the pane. 
For cementing, in the carrier frame 11 of FIG. 4, a cement 
bead 26 is used which is applied only to the regions of the 
carrier frame at which the first partial regions of the pane are 
applied and which are to remain permanently connected to 
the carrier frame during the opening process. In the case of 
FIG. 4, it is the edges 30, 32 that are cemented to the pane 
while the opposing edges 34, 36 are not cemented to the pane, 
since the pane is to be bent outward in the region of these 
edges during the opening process. 

In order for the complete outer periphery of the carrier 
frame 11 to seal with the pane, a peripheral seal 24 is pro 
vided. Fundamentally, the seal 24 can be made in one piece 
and can be attached only to the carrier frame 11, or alterna 
tively the seal can also be attached to the pane instead of to the 
carrier frame, and ultimately of course, also both of these 
elements can be provided with seals. While the seal 24 offers 
an additional sealing action to the cement bead 26 in the 
region of the edges 30, 32 of the carrier frame 11, it also 
enables the pane arrangement to be windproof and watertight 
in the closed state in the region of the support surface 20 of the 
edges 34, 36, where the pane is not cemented to the carrier 
frame. 

In addition to cementing by means of the cement bead 26. 
on the ends of the cement bead, additional fixing points in the 
form of screw joints, rivets or the like can be attached to 
prevent the cementing from being torn out at these highly 
stressed points when the pane is bent up. 
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FIG. 5 shows a pane arrangement in the cemented State in 
which a pane 10 is cemented to a carrier frame which is no 
longer visible here. The cement bead 26 and the seal 24 from 
FIG. 4 are shown in broken lines, and for aesthetic reasons, 
the region 15 is tinted so as be sufficiently colored that these 
elements cannot be seen through the pane. 

FIG. 6 shows a reinforcing frame 27 as can be attached to 
a corner of the second partial region of a pane, which corner 
can be bent up, in order to stabilize the second partial regions 
when the pane arrangement is opened. In order to do this, the 
reinforcing frame 27 is attached, for example, in the region of 
the edges 34, 36 of the pane 10 shown in FIG. 1, by its being 
made as a rod profile and then being cemented to the pane or 
by its being injection molded onto the pane as a foamed 
element. 
One alternative embodiment of the reinforcing frame is 

shown in FIG. 7, where a reinforcing frame 27 is in the form 
of a flexible articulated profile that is attached to the frame 10. 
Thus, the deformability of the pane can be even more specifi 
cally influenced. 

According to this invention, since a pane is flexibly bent for 
opening a ventilation opening, the pane must be fixed so that 
it does not immediately spring back again into the closed 
position. For this purpose, FIG. 8 shows a raising device 
which is formed of a guide rail 54 and a two-part tumbler lever 
56 which can be swung around an axis of rotation 57a. The 
tumbler lever 56 is guided in the guide rail 54 which in turn is 
connected to a carrier frame (not shown here) Such as, for 
example, the carrierframe 11 from FIG. 4. Thus, the guide rail 
54 is connected to a part of the pane which is bent to the 
outside, and the tumbler lever 56 slides in the guide rail, the 
end of the lever facing away from the guide rail being coupled 
to the vehicle shell to pivot around a second axis 57b, such 
that displacement of the tumbler lever along the guide rail 
leads to bending-out of the part of the pane, by which the 
opening of the vehicle shell is cleared. The motion of the 
tumbler lever 56 in the guide rail 54 can be caused by a 
hand-operated mechanism or by an electric motor. If the pane 
arrangements in accordance with the invention are integrated 
into a window module or a roof module, the drive is also 
integrated into this module accordingly. 

Alternative embodiments of the pane arrangements in 
accordance with the invention which differ from the panes 
shown so far in that they are slotted are shown in the following 
FIGS. 9 to 13 and 15. 

FIG.9 shows a singly slotted pane 10 in the closed position 
and FIG. 10 shows the same pane in the opened position. 
While for the unslotted pane shown so far a second partial 
region of the pane which is bent to the outside toward the 
opening is separated from a first partial region which remains 
more or less fixed in the window opening only by an imagi 
nary parting line (see, for example, the parting line 13 in FIG. 
1), for the pane 10 of FIGS. 9 & 10, this parting line is made 
at least partially by a slot 48. This means that the pane 10, in 
turn, has a second partial region 12 which is not permanently 
connected to the vehicle body at its edges 34, 36, and along 
the slot 48, and which is bent to the outside when bent into the 
open position as shown in FIG. 10. The remaining pane Sur 
face (first partial region 14) remains unmoved. 

FIG. 11 & 12 show an alternative embodiment with two 
straight slots 48, 49. 

FIG. 13 shows a vehicle roof which has a pane 10 with a 
U-shaped slot 48. In this embodiment of the invention, the 
"tongue-shaped pane area which is formed by the slot 48 is 
bent outward for opening the vehicle roof. Thus, within the 
U-shaped slot 48, a second partial region 12 is obtained which 
is swung outward by being bent up to clear the opening 16. 
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8 
while the first partial region 14 outside of the slot 48 remains 
in its initial position in both the open and closed positions. For 
an alternative embodiment, a corresponding slot is made 
V-shaped, especially for triangular side windows. 

FIG. 14 shows a carrier frame 11 as can be used, for 
example, in conjunction with a double-slotted pane (see, 
FIGS. 11 & 12). Similar to the carrier frame 11 of FIG.4, the 
carrierframe11 shown in FIG.14 also has a peripheral seal 24 
and a partially peripheral cement bead 26 in order to seal the 
opening in the closed state, on the one hand, and on the other 
hand, to fix the stationary parts of a double-slotted side pane. 
The cement bead 26 leaves only a single edge 42 of the carrier 
frame 11 exposed. 

FIG.15 shows a pane 10 in the state cemented on the carrier 
frame, the carrierframe here being covered in turn completely 
by the pane. Similar to the carrier frame from FIG. 14, a 
carrier frame which fits the pane 10 of FIG. 15 also has a 
cement bead 26 and a peripheral seal 24 which are shown by 
broken lines. A middle, second partial region 12 is connected 
here on only an edge 38 to a first partial region 14 which is 
connected, in turn, by the cement bead 26 to the carrier frame 
(and thus to the vehicle body). The edges 40, 44 (formed by 
slots of the pane 10) and the edge 42 of the second partial 
region 12 are exposed, by which the second partial region 12 
can be bent away for opening the pane arrangement. Thus, 
essentially along the edge 38 of the partial region 12, bending 
of the pane material can be effected. 

FIG. 15 schematically indicates a raising device 50 which 
is explained with reference to FIG. 16. The raising device 50 
has two legs 51a, 51b which are connected to one another 
with a joint and the other end of which is connected to the 
vehicle shell or the second partial region 12 with the pane 
from FIG. 15. Thus, to open the pane arrangement (and to 
bend out the second partial region 12 from FIG. 15) the two 
legs 51a, 51b can be swung apart from one another such that 
they form a more obtuse angle, while to close the pane 
arrangement the two legs are pivoted Such that they lie on one 
another. 

FIG. 17 shows a partial section along line A-A of FIG. 15 
in which cross sections through the seal 24 and cement bead 
26 are indicated. The material weakening 28 is likewise 
shown which was specifically formed in the region of the edge 
38 (see FIG. 15) in order to facilitate material bending in this 
transition region between the second partial region 12 and the 
first partial region 14 when the window is pushed up/out. 
One alternative manner of bending the pane10 up is shown 

in FIG. 18. While in the embodiments of the invention shown 
so far (except for FIG. 3), the panes have been bent to the 
outside along a center diagonal or along one edge, the pane 10 
of FIG. 18 is bent outward in an arc shape to clear an opening 
16. In this case, the forward edge 38 of the pane 10 is perma 
nently connected to the vehicle roof, while the other edges do 
not have a fixed connection to the vehicle roof. By the two rear 
corners of the pane 10 being moved toward one another, the 
arc-shaped outline on the rear edge 42 of the pane 10 is 
established. 

FIG. 19 shows a pane 10 as can be used for such “arc 
torsion' for the openable vehicle roof from FIG. 18 or also a 
spoiler element. The pane 10 has a two-part reinforcing frame 
27 which is provided on the rear edge 42 of the pane 10 with 
two fastening elements 58a, 58b. FIG. 19 shows a rotated 
pane 10; this means that with the pane installed the two-part 
reinforcing frame 27 lies in the direction of the vehicle inte 
rior under the pane. To prevent looking from outside through 
the transparent pane 10 onto the reinforcing frame 27, the 
pane 10 is provided with a peripheral tinted region 15, which 
can be applied, for example, by Screen printing on the bottom 
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of the pane or even in injection molding of the transparent 
pane 10 can be injected on as a second, nontransparent com 
ponent of polycarbonate. 

FIG.20 shows a carrierframe 11 for the pane 10 from FIG. 
19 which in addition to the seal 24 and cement bead 26 in the 
region of the forward edge of the roof opening has a rod 64 
with opposite threaded sections 66a, 66b. This rod 64 with 
threaded sections 66a, 66b interacts with the fastening ele 
ments 58a and 58b of FIG. 19 such that, when the rod 64 
turns, the two-part reinforcing frame 27 of the pane 10 from 
FIG. 19 can be moved. In particular, the fastening elements 
58a, 58b depending on the direction of rotation of the rod can 
be moved toward or away from one another so that the indi 
cated elements cause a pulling or pressing action on the rear 
edge of the pane 10. In this case, a pulling action means that 
the rear edge of the pane is twisted Such that it bends in an arc 
shape to the outside, as shown in FIG. 18. In order to prevent 
complete lifting of the pane 10 in the region of its rear edge, 
for example, by a head wind, the carrier frame 11 of FIG. 20 
preferably has two guide rails 62a, 62b by means of which the 
pane is guided transversely to the direction of travel in the 
region of its fastening elements 58a, 58b. 

FIG.21 is a partial view of the pane arrangement from FIG. 
20 in the region of the guide rail 62b. Driven by a worm wheel 
74, the rod 64 and thus its threaded section 66b turn in an 
opposing thread 68b which is connected to the fastening 
element 58b with a capacity to tilt. In this way, the pane 10 is 
shifted to the left in this region, as is shown in FIG. 22. 
Accordingly, the other corner of the pane 10 (not shown here, 
see region around 58a, 62a in FIG. 20) is moved in the 
opposite direction, by which the pane 10 is tensioned upward 
in an arc shape as indicated by the arrow. 
What is claimed is: 
1. Pane arrangement for opening and closing an opening 

provided in the outer shell of the motor vehicle, comprising: 
a flexible pane having a closed position in which the open 

ing is tightly closed, and an open position in which the 
opening is partially cleared, the flexible pane being con 
nectable in a hinge-free manner to the vehicle, and 

wherein the flexible pane has at least a first partial region 
for permanent connection to a Support Surface, and at 
least a second partial region which is bendable out of the 
closed position by resilient deformation of the pane for 
producing said open position, 

at least one raising device for producing said resilient 
deformation of the second partial region of the pane, and 

wherein the raising device comprises a guide rail and a 
raising element for being guided therein, the guide rail 
being mountable on one of the vehicle or the second 
partial region of the pane, and the raising element being 
connectable to the other of the second partial region of 
the pane and the vehicle such that displacement of the 
raising element in the guide rail leads to the second 
partial region being bent up or arched. 

2. Pane arrangement as claimed in claim 1, wherein the 
flexible pane is a cover panel for a roof opening. 
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3. Pane arrangement as claimed in claim 2, wherein the 

opening is a roof opening to which said first partial region is 
permanently attached. 

4. Pane arrangement as claimed in claim 1, wherein the 
flexible pane is a window pane for a window opening. 

5. Pane arrangement as claimed in claim 1, wherein said 
Support Surface comprises a carrierframe for Surrounding the 
opening and wherein at least said first partial region of the 
pane is permanently connected to the carrier frame. 

6. Pane arrangement as claimed in claim 5, wherein the 
carrier frame is made of one of sheet metal and plastic. 

7. Pane arrangement as claimed in claim 5, wherein the 
permanent connection of at least the first partial region to the 
carrierframe is provided by means of the carrierframe having 
been foamed around an edge the first partial region. 

8. Pane arrangement as claimed in claim 5, wherein the 
permanent connection of at least the first partial region to the 
carrier frame is a cemented connection. 

9. Pane arrangement as claimed in claim 1, wherein the at 
least one second partial region of the pane is Supported at least 
partially by a reinforcing frame that is attached thereto. 

10. Pane arrangement as claimed in claim 9, wherein the 
reinforcing frame is flexible. 

11. Pane arrangement as claimed in claim 1, wherein at 
least one sealing element is provided between the second 
partial region and the Support Surface. 

12. Pane arrangement as claimed in claim 11, wherein the 
at least one sealing element completely Surrounds the open 
ing. 

13. Pane arrangement as claimed in claim 1, wherein the 
pane is transparent or translucent. 

14. Pane arrangement as claimed in claim 1, wherein the 
pane is a plastic pane. 

15. Pane arrangement as claimed in claim 14, wherein the 
plastic is polycarbonate. 

16. Pane arrangement as claimed in claim 1, wherein the 
pane has an essentially tetragonal shape with two adjoining 
edges of the pane bordering the first partial region, two other 
adjoining edges of the pane bordering the second partial 
region. 

17. Pane arrangement as claimed in claim 1, wherein a 
material weakening is provided in the pane between the first 
partial region and the second partial region. 

18. Pane arrangement as claimed in claim 1, wherein the 
pane an essentially tetragonal shape with three adjoining 
edges of the pane bordering the second partial region, and the 
fourth edge of the pane bordering the first partial region. 

19. Pane arrangement as claimed in claim 1, wherein the 
pane has at least one slot which separates the first partial 
region from the second partial region. 

20. Pane arrangement as claimed in claim 19, wherein the 
slot is essentially U-shaped in an inner region of the pane. 

21. Pane arrangement as claimed in claim 2, wherein the at 
least raising device has a raising clement which is coupled to 
the pane in the second partial region. 
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