006/135633 A2 | 000 0 00 R0 A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization § mj

525 OO0 0O

International Bureau

(43) International Publication Date
21 December 2006 (21.12.20006)

(10) International Publication Number

WO 2006/135633 A2

(51) International Patent Classification:
B60Q 7/02 (2006.01) B60Q 1/52 (2006.01)

(21) International Application Number:
PCT/US2006/022115

(22) International Filing Date: 7 June 2006 (07.06.2006)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

11/149,685 10 June 2005 (10.06.2005) US

(71) Applicant (for all designated States except US): AU-
DIOVOX CORPORATION [US/US]; 150 Marcus
Boulevard, Hauppauge, NY 11788 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): SCHEDIVY, George,
C. [US/US]; 349 Peconic Bay Blvd., Aquebogue, NY
11931 (US).

(74) Agents: MORANO, Michael, F. et al.; Chau & Asso-
ciates, LLC, 130 Woodbury Road, Woodbury, NY 11797
(US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, 7ZM,
7ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: OVERHEAD DISPLAY DEVICE FOR A VEHICLE

10

=1

20

L
=—_ oal. )

o (57) Abstract: An overhead display for a vehicle that is capable of being moved along the guide bar in a vertical direction so that
the display is not in a position to block the rear view is provided. The overhead display device for a vehicle may comprise a guide
bar and a display coupled to the guide bar, wherein the display is capable of being moved along the guide bar in a vertical direction

for locating the display at a selected position on the guide bar.



10

15

20

25

WO 2006/135633 PCT/US2006/022115

OVERHEAD DISPLAY DEVICE FOR A VEHICLE

TECHNICAL FIELD

The present disclosure relates to a vehicle display system, and more
particularly to an overhead display system wherein the position of a display screen

is adjustable.

DISCUSSION OF THE RELATED ART

Electronic devices such as entertainment systems and navigational systems
are increasingly mounted in vehicles, for example, automobiles. While such
electronic devices enhance the automobile user’s driving experience, they also
present automobile design challenges. Some of the devices used inside an
automobile are known to be relatively small, easily mountable inside an
automobile’s interior, and are non-obstructive so as not to distract the driver.

Overhead display devices installed inside an automobile for viewers seated
behind the front row of seats have become popular. Displays for a DVD player or a
videogame player are known to be mounted in an overhead center position behind
the driver seat row so as to be viewable by the riders in the backseat(s). With
increasing popularity, video screens of in-vehicle entertainment systems have
increased in size for an enhanced viewing experience.

Large displays can pose obstacles in the line-of-sight for the rearview mirror
which is a critical driving-aid for a driver. An accident may occur if the driver is
unable to see a clear rear view because a display is obstructing the driver’s line-of-

sight. Hence, to ensure driver safety and provide comfortable entertainment to
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backseat riders there is a need for a device and/or a system that provides the driver

or backseat riders with the capability to adjust the positions of the display so that

the display can be removed from the line-of-sight of the rearview mirror.

SUMMARY OF THE INVENTION

Exemplary embodiments of the present invention include an overhead
display for a vehicle that is capable of being moved along a guide bar in a vertical
direction so that a display is not in a position to block rear views.

In an embaodiment of the present invention, an overhead display device for a
vehicle comprises a guide bar, and a display coupled to the guide bar, wherein the
display is capable of being moved along the guide bar in a vertical direction for
locating the display at a selected position on the guide bar.

In another embodiment of the present invention, an overhead display device
for a vehicle comprises a guide bar pivotally mounted to an overhead console of
the vehicle, and a display coupled to the guide bar, wherein the display is capable |
of being moved along the guide bar for locating the display at a selected position on
the guide bar.

In still another embodiment of the present invention, an overhead display
device for a vehicle comprises a display, and two guide bars coupled at or near
respective first and second ends of the display, wherein the display is capable of
being moved along the two guide bars in a vertical direction for locating the display

at a selected position on the two guide bars.
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BRIEF DESCRIPTION OF DRAWINGS

Exemplary embodiments of the present invention can be understood in more
detail from the following descriptions taken in conjunction with the accompanying
drawings, of which:

Fig. 1 shows an overhead display system according to an embodiment of the
present invention;

Fig. 1B shows an enlarged view of a hinge according to an embodiment of
the present invention;

Fig. 2 shows an overhead display system according to an embodiment of the
present invention;

Fig. 3 shows movement of a guide bar and a display according to an
embodiment of the present invention;

Fig. 4 shows a guiding mechanism according to an embodiment of the
present invention;

Fig. 5 shows a guiding mechanism ?ccording fo an embodiment of the
present invention;

Fig. 6 shows movement of a guide bar and a display according to an
embodiment of the present invention;

Fig. 7 shows movement of a guide bar and a display according to an
embodiment of the present invention;

Fig. 8 shows an overhead display system according to an embodiment of the
present invention;

Fig. 9 shows an overhead display system according to an embodiment of the

present invention;
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Fig. 10 shows movement of a guide bar and a display according to an

embodiment of the present invention;

Fig. 11 shows movement of a guide bar and a display according to an
embaodiment of the present invention; and

Fig. 12 shows movement of a guide bar and display according to an

embodiment of the present invention.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

Exemplary embodiments of the present invention will now be described more
fully hereinafter below in more detail with reference to the accompanying drawings.
This invention may, however, be embodied in different forms and should not be
construed as limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be thorough and complete,
and will fully convey the scope of the invention to those skilled in the art.

An overhead display system in an embodiment of the present invention
includes an overhead console, a display and a guide bar. The overhead console
includes, for example, media players such as a compact disc (CD) player, a digital
video disk (DVD) player, a video cassette player (VCP), a hard drive and/or a
memory card reader. The media players in the overhead console receive data from
data sources such as CDs, DVDs, video cassette tapes, a hard drive and/or a
memory card for displaying the data on the display. The media players and the
display can be electrically connected using electrical wires routed through the guide
bar. Alternatively, the media players and the display can send and receive

electrical signals for displaying the data using a wireless system.
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An overhead display system in an embodiment of the present invention may

include a display and a guide bar wherein a media player is positioned at any
interior part of the vehicle in addition to or other than the overhead console.

The display can be constructed using any of one or more display
technologies. Examples of display technologies that can be used are: a liquid
crystal display device (LCD), an electro-luminescent display device, a cathode-ray
tube device and a gas plasma device, etc. Users may prefer a large display forl
enhanced viewing of entertainment like movies or video games. Also, large
displays may be preferred in large vehicles (e.g., minivans, minibuses, large sport-
utility vehicles, etc.) having multiple backseat rows of seating. A large display may
block the rearview for the driver in part or in full.

Fig. 1 shows an overhead display system according to an embodiment of the
present invention. The overhead display system includes an overhead console 10,
a display 30 and two guide bars 20. The display 30 displays media content to the ':
passengers in seating rows behind the driver. The two guide bars 20 are mounted
to an overhead console 10 in a vehicle. The two guide bars 20 are mounted to the
overhead console 10 using a hinge 15. The two guide bars 20 pivot with respect to
the overhead console 10 using the hinge 15. Referring to Figs. 3, 6 and 7, pivoting
may be in the lateral direction (i.e., left to right), in the front to back direction, or
around an axis defined by the guide bars(s) 20.

An enlarged view of the hinge 15 according to an embod'iment of the present
invention is shown in Fig. 1B. As shown in Fig. 1B, the hinge 15, according to an
embodiment of the present invention, includes a hinge pin 7 and a hinge pin

receiving part 8. The hinge pin receiving part 8 can swing relative to the hinge pin
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7. The hinge 15 is preferably fixed to the console 10 using conventional methods,

such as screws, molding, adhesives or the like.

Alternatively, the guide bars 20 can be mounted to the overhead console 10
in a fixed configuration such that the guide bars 20 do not pivot with respect to the
overhead console 10. For example, the guide bars 20 may be molded to the
overhead console 10 or fixed to the overhead console 10 using fixing devices such
as screws, adhesive, latches or the like.

Referring to Figs. 1 and 5, the two guide bars 20 are coupled to either end of
the display 30 using a guide bar receiving portion 40 for receiving the two guide
bars 20 therein. The display 30 is capable of being moved along the two guide

bars 40 in a vertical direction for locating an upper portion of the display 30 at a

.selected poéition on the two guide bars 20 so that the display 30 does not obstruct

views behind the car. The selected position can be at or near a bottom end of the
two guide bars when the display 30 is in a substantially extended position. The
selected position can also be at or near a top end of the two guide bars when the
display 30 is not extended.

Referring to Fig. 5, the guide bar 20 has an outwardly jutting tongue 24 at or
near its bottom end. The guide bar receiving portion 40 has a cooperating rack
profile with teeth 34 and tooth gaps 14. The rack profile cooperates with the tongue
24 such that stepping displacement of the display 30 relative to the guide bar 20
can be obtained. For example, to move the display 30 to the extended position
relative to the overhead console 10, the rack is disengaged from the tongue 24 and
the display 30 is pulled downward, with the tongue 24 then moving toward the

upper end of the rack to fit in the upper-most gap 14.
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Alternatively, as shown in Fig. 4, a groove 50 is formed in the guide bar 20

and extends between top and bottom ends of the guide bar 20. The display 30
includes a member 60 for fitting in the groove 50 of the guide bar 20 to guide
movement of the display 30 along the guide bar 20. The groove 50 includes
notches 55 for locking the member 60 and the display 30 at selected positions
along the guide bar(s) 20. For example, the member 60 and the notch 55 coact to
selectively latch the member 60 at the lower end of the guide bar 20 to maintain the
display 30 in the substantially extended position. The notch 55, for example, can
be a lateral notch. In forming the groove 50, it is preferable to include a plurality of
notches 55 for locking the member 60 in a plurality of positions along the guiding
bar 20. For a partially extended display 30, the member 60 may be engaged with
an intermediate notch 55 of the groove 50. For releasing the display 30 from the
guide bar 20, the display 30 is simply grasped and moved laterally to release the
member 60 from a notch 55 to allow vertical movement of the display 30.

A rearview mirror (not shown) enables the driver to view a scene on the rear
side of the car by providing a reflection of the image on the rear side of the car.
The image in the rearview mirror is received as an optical view through a rear
windshield (not shown). However, a driver of a vehicle having a large display that
blocks fhe rear view would have to rely on side mirrors and guess work to perceive
the objects or conditions on the rear side of the vehicle. This can iead to
dangerous accidents. The vertical movement of the display 30 along the two guide
bars 20 allows the driver to see the area behind the vehicle through the space
between the overhead console 10 and the display 30 formed when thé display 30 is

either fully or partially extended. lrrespective of positions of the display 30, i.e.,
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either fully or partially extended so as not to block the driver's rear view,

passengers can continue to watch movies or video games from the display 30.

Fig. 2 shows an overhead display system according to an embodiment of the
present invention. The overhead display system includes a display 30 and a single
guide bar 20. The single guide bar 20 is mounted to the overhead console 10 and
pivots, via hinge 15, with respect to the overhead console 10. Alternatively, the
guide bar 20 can be mounted to the overhead console 10 in a fixed configuration.
The single guide bar 20 is coupled to a center portion of the display between the
left and right ends of the display 30 using a guide bar receiving portion 40 for
receiving the single guide bar 20 therein. Alternatively, a configuration similar to
that described in Fig. 4 can be used, wherein a member 60 protrudes from a rear
panel of the display 30 to fit in a groove 50 of the guide bar 20. The movement of
the display 30 along the single guide bar 20 in a vertical direction for locating the
display 30 at a selected position on the single guide bar 20 is essentially the same
as the movement described above with respect to Fig. 1. The vertical movement of
the display 30 along the single guide bar 20 allows the driver to see the area
behind the vehicle through the back window.

Fig. 3 shows a movement of the guide bar 20 and the display 30 according
to an embodiment of the present invention. The display 30 suspended by the guidé
bar 20 can swing in left and right directions using the hinge 15. The .hinge 15 may
require that a predetermined force be exerted on the display before permitting
movement. Such a requirement permits movement of the display 30 in a side to
side direction if the display 30 is contacted due to, for example, accidental contact

with a passenger resulting from an accident. Accordingly, the display 30 may be
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moveable to prevent injury to a passenger, but will not move due to torques created

from bumps in the road or as a result of sharp turns.

Similarly, Fig. 6 shows forward and rearwafd movement of the guide bar 20
and the display 30 according to an embodiment of the present invention. The guide
bar 20 pivots with respect to the overhead console 10 in a range of angles from
about 0° to about 180° using the hinge 15. Like the embodiment described in
connection with Fig. 3, the hinge 15 may require a predetermined force to be
exerted on the display 30 before permitting movement, such that the display 30 is
moved in the forward or rearward direction to avoid injury to a passenger.

Referring to Fig. 7, the guide baf 20 is capable of rotating about an axis
defined by the guide bar 20. The display 30, through rotation of the guide bar 20, is
capable of rotating about an axis defined by the guide bar 20 so that the display 30
can be rotated to improve a passenger’s viewing angle or a driver's light of sight.
Like the embodiments described in connection with Figs. 3 and 6, the hinge 15 may
require sufficient torque for rotation such that the display is not jostled out of
position by movement of the vehicle.

The hinge 15 may be any hinge sufficient to allow movement along muitiple
axes, (e.g. X, v, z or combination thereof) such as a ball and socket type joint.

Referring to Figs. 8-12, embodiments similar to Figs. 1-7 are shown. Figs. 8-
12 include the addition of a hinge mechanism 25 permitting the display 30 to be
rotated or pivoted independent of or with rotation or pivoting of the guide bar 20.
For example, referring to Fig. 10, lateral movement of the display 30 allows the
driver to see an area behind the vehicle through the back window. In addition, the
viewer can adjust the position of the display 30 by pulling the display 30 in his

direction, thereby enjoying a closer view from the display 30.
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Like the hinge 15, the hinge 25 can require a predetermined force before

permitting movement so as.to allow the display to remain in a desired position while
the vehicle is in motion. Further, as shown in Figs. 10-12, the hinée 25 may permit
movement in any one or combination of X, y and z axes with respect to the bottom
end of the guide bar 20.

The hinge 25 is preferably fixed to the display 30 using conventional fixing
methods or devices such as screws, molding, adhesives or the like. The guide bar
20, once released from the guide bar receiving portion 40 or the member 60, can
be fixed to the hinge 25 using for example, a press fit mechanism and/or a locking
device (e.g., carter pin) which engages both the hinge 25 and the guide bar 20.

While the present invention has been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by those skilled
in the art that various changes in form and details may be made therein without
departing from the spirit and scope of the present invention as defined by the

appended claims.

10
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WHAT IS CLAIMED |S:

1. An overhead display device for a vehicle comprising:

a guide bar; and

a display coupled to the guide bar, wherein the display is capable of being
moved along the guide bar in a vertical direction for locating the display at a

selected position on the guide bar.

2. The overhead display device as recited in claim 1, wherein the guide

bar is mounted to an overhead console.

3. The overhead display device as recited in claim 2, wherein the guide

bar pivots with respect to the overhead console.

4. The overhead display device as recited in claim 1, wherein the

selected position is at or near a bottom end of the guide bar.

5. The overhead display device as recited in claim 1, wherein the

selected position is at or near a top end of the guide bar.

6. The overhead display device as recited in claim 1, wherein the display

includes a guide bar receiving portion for receiving the guide bar therein.

7. The overhead display device as recited in claim 3, wherein the guide

bar pivots in a range of angles from about 0° to about 180°.

11
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8. The overhead display device as recited in claim 1, wherein the display

is capable of pivoting about an end of the guide bar.

9. The overhead display device as recited in claim 1, wherein the guide

bar is capable of rotating about an axis defined by the guide bar.

10. The overhead display device as recited in claim 1, wherein the display

is capable of rotating about an axis defined by the guide bar.

11.  The overhead display device as recited in claim 1, further comprising

a groove extending between top and bottom ends of the guide bar.

12. The overhead display device as recited in claim 11, wherein the
display includes a member for fitting in the groove of the guide bar to guide

movement of the display along the guide bar.

13.  The overhead display device as recited in claim 12, wherein the

groove includes a notch for locking the member.
14.  The overhead display device as recited in claim 12, wherein the

groove includes a plurality of notches for locking the member in a plurality of

positions along the guiding bar.

12
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15.  The overhead display device as recited in claim 6, wherein the guide

bar includes a member for engaging a mating area in the guide bar receiving

portion.

16. The overhead display device as recited in claim 1, wherein the guide
bar is positioned at a center portion of the display with respect to left and right ends

of the display.

17.  An overhead display device for a vehicle comprising:

a guide bar pivotally mounted to an overhead console of the vehicle;
and

a display coupled to the guide bar, wherein the display is capable of being
moved along the guide bar for locating the display at a selected position on the

guide bar.

18. The overhead display device as recited in claim 17, wherein the guide

bar pivots with respect to the overhead console.

19. The overhead display device as recited in claim 17, wherein the

selected position is at or near a bottom end of the guide bar.

20. The overhead display device as recited in claim 17, wherein the

selected position is at or near a top end of the guide bar.

13
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21.  The overhead display device as recited in claim 17, wherein the

display includes a guide bar receiving portion for receiving the guide bar therein.

22. The overhead display device as recited in claim 18, wherein the guide

bar pivots in a range of angles from about 0° to about 180°.

23. The overhead display device as recited in claim 17, wherein the

display is capable of pivoting about an end of the guide bar.

24. The overhead display device as recited in claim 17, wherein the guide

bar is capable of rotating about an axis defined by the guide bar.

25. The overhead display device as recited in claim 17, wherein the

display is capable of rotating about an axis defined by the guide bar.

26. The overhead display device as recited in claim 17, further comprising

a groove extending between top and bottom ends of the guide bar.

27. The overhead display device as recited in claim 26, wherein the
display includes a member for fitting in the groove of the guide bar to guide
movement of the display along the guide bar.

28. The overhead display device as recited in claim 27, wherein the

groove includes a notch for locking the member.

14
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29. The overhead display device as recited in claim 27, wherein the

groove includes a plurality of notches for locking the member in a plurality of

positions along the guide bar.

30. The overhead display device as recited in claim 21, wherein the guide
bar includes a member for engaging a mating area in the guide bar receiving

portion.

31.  The overhead display device as recited in claim 17, wherein the guide
bar is positioned at a center portion of the display with respect to left and right ends

of the display.

32. An overhead display device for a vehicle comprising:

a display; and

two guide bars coupled at or near respective first and second ends of the
display, wherein the display is capable of being moved along the two guide bars in
a vertical direction for locating the display at a selected position on the two guide

bars.

15
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