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(57) ABSTRACT 
A motor vehicle roof including a front roof opening and a 
rear roof opening, a movable front cover for covering the 
front roof opening, the movable front cover being movably 
guided on a frame member and substantially transparent 
With a nonvieWing area and a vieWing area to alloW vieWing 
of objects through the front cover, a stationary rear cover for 
covering the rear roof opening, the stationary rear roof cover 
being supported on the frame and substantially transparent 
With a nonvieWing area and a vieWing area to alloW vieWing 
of objects through the stationary rear cover, and solar cells 
provided proximate to at least one of the nonvieWing area of 
the movable front cover and the nonvieWing area of the 
stationary rear cover. 
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MOTOR VEHICLE ROOF 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a transparent motor 
vehicle roof. In particular, the present invention relates to 
such a motor vehicle roof including solar cells. 

[0003] 2. Description of Related Art 

[0004] Published German patent application DE 37 25 053 
A1 discloses a motor vehicle glass roof With an outside ?rst 
glass pane made from ?int glass in Which a smaller glass 
pane adapted to absorb part of the incident solar energy is 
provided in a ?rst partial area above a vieWing opening 
formed in the bottom of the solid roof skin in a sandWich 
like construction, and is provided With solar cells in a second 
partial area on a bottom surface Which is above a solid roof 
part. The disadvantage in the disclosed motor vehicle glass 
roof is the fact that the glass roof cannot be opened. 

[0005] Published German patent application DE 37 13 854 
discloses a motor vehicle roof With a roof opening Which can 
be closed by tWo movable covers in a solid roof skin, the 
front cover Which is made as a sliding and lifting cover 
consisting essentially of a pane of transparent material 
Which is provided With solar cells in its edge area Which is 
designed to prevent vieWing of the cover mechanism from 
above. The rear cover can be removed from its mounting as 
a Whole by hand so that the front cover can be pushed fully 
to the rear. The disadvantage in the disclosed motor vehicle 
roof is the complicated operation of the rear cover in 
forming a large vieWing surface. 

SUMMARY OF THE INVENTION 

[0006] One object of the present invention to provide a 
motor vehicle roof Which alloWs vieWing of the outside from 
a large area of the motor vehicle interior. 

[0007] Another object of the present invention is to pro 
vide such a motor vehicle roof Which can be opened. 

[0008] Still another object of the present invention is to 
provide such a motor vehicle roof Which e?iciently uses 
solar energy incident on the roof. 

[0009] Yet another object of the present invention is to 
provide such a motor vehicle roof that can be easily and 
economically produced. 

[0010] In accordance With the preferred embodiments of 
the present invention, these objects and others are achieved 
by a motor vehicle roof including a front roof opening and 
a rear roof opening, a movable front cover for covering the 
front roof opening, the movable front cover being movably 
guided on a frame member and substantially transparent 
With a nonvieWing area and a vieWing area to alloW vieWing 
of objects through the front cover, a stationary rear cover for 
covering the rear roof opening, the stationary rear roof cover 
being supported on the frame and substantially transparent 
With a nonvieWing area and a vieWing area to alloW vieWing 
of objects through the stationary rear cover, and solar cells 
provided proximate to at least one of the nonvieWing area of 
the movable front cover and the nonvieWing area of the 
stationary rear cover. 
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[0011] The motor vehicle roof in accordance With the 
present invention advantageously uses solar radiation to 
produce solar energy Without inhibiting vieWing outside the 
vehicle through the motor vehicle roof from the vehicle’s 
interior Which is optimally possible by virtue of the con 
struction. By providing tWo independent roof openings With 
separate covers, eXtensive light incidence or eXtensive vieW 
ing to the outside With a simultaneous capacity to open the 
motor vehicle roof is ensured While a simple structure of the 
roof is made possible. 

[0012] The solar cells can be located in a nonvieWing area 
of one or more of the front and/or rear covers toWard a rear 

edge and/or side edge of the covers. 

[0013] In the area of the front edge of the front roof 
opening Which can be closed by the movable front cover, 
there may be provided a Wind de?ection louver Which is 
covered With solar cells. 

[0014] In one preferred embodiment of the present inven 
tion, a vieWing area of at least one of the front and/or rear 
covers are provided With a coating Which reduces transmis 
sion in the infrared spectral range and/or the transmission of 
visible light. In this Way, eXcess incident solar radiation into 
the motor vehicle interior or eXcess heating thereof, can be 
prevented. 

[0015] In an alternative embodiment, the stationary rear 
cover may be divided into one solar pane provided With solar 
cells and separate a vieWing pane. In this embodiment, the 
solar pane is preferably made from clear glass or ?int glass 
While the vieWing pane is designed to reduce the transmis 
sion of visible light and/or infrared radiation. This alloWs 
optimal use of the solar energy With increased comfort for 
the passengers While ensuring easy manufacturability of the 
solar pane and the vieWing pane. 

[0016] These and other objects, features and advantages of 
the present invention Will become more apparent from the 
folloWing detailed description of the preferred embodiments 
of the invention When vieWed in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 shoWs an overhead vieW of a motor vehicle 
roof in accordance With one embodiment of the present 
invention; 
[0018] FIG. 2 shoWs a lengthWise cross-sectional vieW of 
the motor vehicle roof of FIG. 1; 

[0019] FIG. 3 shoWs an overhead vieW of a motor vehicle 
roof in accordance With another embodiment of the present 
invention; and 

[0020] FIG. 4 shoWs a lengthWise cross-sectional vieW of 
the motor vehicle roof of FIG. 3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0021] FIGS. 1 and 2 illustrate a motor vehicle roof in 
accordance With one embodiment of the present invention. 
The motor vehicle roof in accordance With the present 
invention described hereinbeloW advantageously uses solar 
radiation to produce solar energy Without inhibiting vieWing 
outside the vehicle through the motor vehicle roof from the 
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vehicle’s interior Which is optimally possible by virtue of the 
construction. By providing tWo independent roof openings 
With separate covers, extensive light incidence or extensive 
vieWing to the outside With a simultaneous capacity to open 
the motor vehicle roof is ensured While a simple structure of 
the roof is made possible. 

[0022] As can be clearly seen in FIGS. 1 and 2, tWo roof 
openings 12 and 14 are made in succession in a ?xed motor 
vehicle roof 10. The front roof opening 12 can be closed by 
a movable and/or raisable front cover 16 and the rear roof 
opening 14 is closed by a roof-mounted stationary rear cover 
18. In the area of the front edge of the front roof opening 12, 
there is provided a Wind de?ection louver 20 Which can be 
sWung outWardly. Underneath and at the side edges the roof 
openings 12 and 14, there is provided a frame 22 Which is 
mounted permanently on the motor vehicle roof 10. The 
front cover 16 is movably guided and the rear cover 18 is 
supported on the frame 22. In the area betWeen the roof 
openings 12 and 14, the frame 22 is stiffened by means of 
a cross strut 24. In this Way, it is not necessary for the rear 
cover 18 to serve as a structural load bearing member or to 
perform a stiffening function so that the rear cover 18 may 
be made from relatively soft material. In this embodiment, 
in the area proximate to the cross strut 24, there is provided 
a roller 26 for a sliding blind (not shoWn) by Which the roof 
opening 12 can be covered from underneath. On the back 
end of the rear roof opening 14, there may be provided a 
mechanism area 28 Where fastening and/or drive elements 
for closing the sliding blind to prevent looking from the 
motor vehicle interior 30 to the outside. 

[0023] In the illustrated embodiment, the Wind de?ection 
louver 20 is provided With solar cells 32. The front cover 16 
and the rear cover 18 each comprise one transparent pane 34 
and 36 respectively Which can be made of a clear glass or 
?int glass pane. The transparent panes 34 and 36 are each 
provided on their bottom surfaces With solar cells 32 at their 
rear edge area. Thus, the transparent pane 34 of the front 
cover 16 is provided With solar cells 32 Which lie over the 
cross strut 24 and the blind roller 26 While the transparent 
pane 36 of the rear cover 18 is provided With solar cells 32 
Which lie over the mechanism area 28. These areas of the 
transparent panes 34 and 36 cannot be used to look out of the 
motor vehicle interior 30 by virtue of the construction, i.e., 
by the construction of the motor vehicle roof 10. Thus, in the 
present embodiment of the invention, the solar cells 32 are 
provided in the nonvieWing areas of the transparent panes 34 
and 36. Of course, it should be appreciated that the solar 
cells can be located in a nonvieWing area of one or more of 

the front and/or rear covers toWard a rear edge and/or side 
edge of the covers. 

[0024] In the vieWing areas of the transparent panes 34 
and 36 Which alloW vieWing of the outside from the motor 
vehicle’s interior 30, each of the transparent panes 34 and 36 
are provided With layers 38 and 40 respectively for reducing 
light transmission of the front cover 16 and the rear cover 18 
in the infrared range in order to prevent excess heating of the 
vehicle interior 30. These layers 38 and 40 can be made such 
that the transmission of the front and rear covers 16 and 18 
in the visible spectral range is also reduced to prevent excess 
incident solar radiation into the vehicle interior 30 and thus, 
to increase comfort for the passengers. The layers 38 and 40 
can be, for example, made of a colored transparent polycar 
bonate ?lm Which is cemented on by means of an adhesive 
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?lm (not shoWn). Furthermore, the transparent panes 34 
and/or 36 can be coated With a metal oxide before applying 
the polycarbonate ?lm. Alternatively, instead of the poly 
carbonate ?lm, a dark tail ?lm Which is coated to be 
scratch-proof can also be used. In this embodiment, the dark 
tail ?lm may be cemented directly to the transparent panes 
34 and/or 36 by means of applied acrylate cement. It should 
also be appreciated that a ?lm need not be used at all. 
Instead, the transparent panes 34 and 36 may be provided 
With a suitable transmission-reducing coating. Such a coat 
ing may be a metal oxide such as titanium oxide Which is 
applied to the bottom of the transparent pane 34 and/or 35 
using a Sekurit® pane. Alternatively, the transparent panes 
34 and/or 36 can be coated With Siglat chromium or palla 
dium, especially When it is made from a ?at glass. Further 
more the transparent panes 34 and/or 36 can be provided 
With a black ceramic printing With spots or hole ?lters. 

[0025] FIGS. 3 and 4 shoW an alternative embodiment of 
the present invention Where the rear cover 118 is not made 
integral as described above, but rather, is divided into one 
solar pane 150 and a vieWing pane 152. The solarpane 150 
is preferably produced from clear glass or ?int glass With 
solar cells 32 being provided on a bottom surface of the solar 
pane 150. The vieWing pane 152 is designed to reduce the 
transmission of visible light and/or infrared radiation by 
coloring it. The solar pane 150 and/or the vieWing pane 152 
can be made as stationary or movable roof panes. This 
embodiment alloWs optimal use of the solar energy With 
increased comfort for the passengers While ensuring easy 
manufacturability of the solar pane and the vieWing pane. 

[0026] While various embodiments in accordance With the 
present invention have been shoWn and described, it is 
understood that the invention is not limited thereto. These 
embodiments may be changed, modi?ed and further applied 
by those skilled in the art. Therefore, this invention is not 
limited to the details shoWn and described previously but 
also includes all such changes and modi?cations Which are 
encompassed by the appended claims. 

We Claim: 

1. Motor vehicle roof comprising: 

a front roof opening and a rear roof opening; 

a movable front cover for covering said front roof open 
ing, said movable front cover being movably guided on 
a frame member and being substantially transparent 
With a nonvieWing area and a vieWing area through 
Which objects are vieWable through said movable front 
cover; 

a stationary rear cover for covering said rear roof opening, 
said stationary rear roof cover being supported on said 
frame and substantially transparent With a nonvieWing 
area and a vieWing area through Which objects are 
vieWable through said stationary rear cover; and 

solar cells provided at a nonvieWing area of at least one 
of said movable front cover and said stationary rear 
cover. 

2. Motor vehicle roof of claim 1, further comprising a 
cross strut positioned betWeen said front roof opening and 
said rear roof opening for stiffening said frame. 
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3. Motor vehicle roof of claim 2, wherein said cross strut 
is positioned below at least one of said nonvieWing area of 
said movable front cover and said nonvieWing area of said 
stationary rear cover. 

4. Motor vehicle roof of claim 1, Wherein said solar cells 
are provided at said nonvieWing area of said movable front 
cover. 

5. Motor vehicle roof of claim 4, Wherein said nonvieWing 
area of said movable front cover is positioned toWard a back 
edge of said movable front cover. 

6. Motor vehicle roof of claim 4, Wherein said nonvieWing 
area of said movable front cover is positioned at a side edge 
of said movable front cover. 

7. Motor vehicle roof of claim 1, Wherein said solar cells 
are provided at said nonvieWing area of said stationary rear 
cover. 

8. Motor vehicle roof of claim 7, Wherein said nonvieWing 
area of said stationary rear cover is positioned toWard a back 
edge of said stationary rear cover. 

9. Motor vehicle roof of claim 7, Wherein said nonvieWing 
area of said stationary rear cover is positioned at a side edge 
of said stationary rear cover. 

10. Motor vehicle roof of claim 1, further comprising a 
Wind de?ection louver positioned proximate to a front edge 
of said front roof opening, said Wind de?ection louver 
including solar cells. 

11. Motor vehicle roof of claim 1, Wherein at least one of 
said vieWing area of said movable front cover and said 
vieWing area of said stationary rear cover are provided With 
a layer Which reduces transmission in an infrared spectral 
range. 

12. Motor vehicle roof of claim 1, Wherein at least one of 
said vieWing area of said movable front cover and said 
vieWing area of said stationary rear cover are provided With 
a layer Which reduces transmission of visible light. 

13. Motor vehicle roof of claim 1, Wherein said vieWing 
area and said nonvieWing area of said movable front cover 
are integrally joined to one another. 
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14. Motor vehicle roof of claim 1, Wherein said vieWing 
area and said nonvieWing area of said stationary rear cover 
are integrally joined to one another. 

15. Motor vehicle roof of claim 1, Wherein said stationary 
rear cover is divided into a solar pane having said nonvieW 
ing area With solar cells and a vieWing pane having said 
vieWing area. 

16. Motor vehicle roof of claim 15, Wherein said solar 
pane is made of one of clear glass and ?int glass. 

17. Motor vehicle roof of claim 15, Wherein said vieWing 
pane reduces transmission of at least one of visible light and 
infrared radiation. 

18. Motor vehicle roof of claim 15, Wherein said vieWing 
pane is colored. 

19. Motor vehicle roof comprising: 

a front roof opening and a rear roof opening; 

a movable front cover for covering said front roof open 
ing, said movable front cover being movably guided on 
a frame member and substantially transparent With a 
nonvieWing area and a vieWing area through Which 
objects are vieWable through said movable front cover; 

a stationary rear cover for covering said rear roof opening, 
said stationary rear roof cover being supported on said 
frame and substantially transparent With a vieWing area 
through Which objects are vieWable through said sta 
tionary rear cover; 

a solar pane positioned proximate to said stationary rear 
cover; and 

solar cells provided to least one of said movable front 
cover and said solar pane. 

20. Motor vehicle roof of claim 19, Wherein said solar 
plane is positioned toWard a rear of said motor vehicle roof, 
after said rear roof opening. 


