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Description

CROSS REFERENCES TO RELATED APPLICA-
TIONS

[0001] This application is related to U.S. utility patent
Application No. 10/688,304 filed October 17, 2003, enti-
tled "Electronic Display Module Having a Four-Point
Latching System for Incorporation into an Electronic Sign
and Process", now U.S. Patent No. US 7,055,271 B2 to
Lutz et al., June 06, 2006, which is incorporated herein
by reference.

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

[0002] The present invention is for an electronic sign
and, more particularly, pertains to the construction of an
electronic sign by using precise formed structures, rivets,
nutinserts, and adhesive coated tape to assemble struc-
tural members of the sign.

DESCRIPTION OF THE PRIOR ART

[0003] Prior art electronic signs included a cabinet
structure which was labor intensive in constructing and,
therefore, time consuming, requiring alignment of com-
ponents and subsequent drilling, riveting, welding and
other techniques. In addition, the components used for
the fabrication of sign cabinets were extruded and not
reliably true and straight, whereby suitable mating of
components to the cabinet or mating of one cabinet to
another adjacent cabinet proved to be not entirely satis-
factory.

SUMMARY OF THE INVENTION

[0004] The general purpose of the present invention
is to provide an electronic sign having a formed metal
cabinet whereby the cabinet can be fabricated using pre-
cision formed channels, precision formed panels, and
the like. A plurality of formed components, which can
include precision cut or stamped channels, are combined
to make a formed metal cabinet for use with electronic
display modules to provide an electronic sign having a
formed metal cabinet. The components are considered
to be formed components made by precise cutting,
stamping, bending, laser cutting, and the like in order to
provide uniformly shaped components of close tolerance
and fit which can be planar two dimensional components
or which can be multiple faced components in more than
one plane. A plurality of vertically oriented formed chan-
nels and formed mid-channels are secured and aligned
between a formed top channel and a formed bottom
channel. Formed top, bottom and end panels include a
plurality of different sized counter bored holes which can
accommodate the flush mounting of rivet heads or nut
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insert heads. A double-sided adhesive coated tape is
used to secure and seal the formed top, bottom, and end
panels to the appropriate formed channels and formed
mid-channels. A mounting panel for accommodating
electronic display modules has counter bored holes
therein to accommodate rivet heads. A double-sided ad-
hesive coated tape is used to secure and sealingly fasten
the mounting panel to the front lips of vertically oriented
formed channels and formed mid-channels and to the
front lip of the formed top channel and to the front lip of
the bottom formed channel. A rear access panel is seal-
ingly secured to the back lips of the vertically oriented
formed channels and formed mid-channels and to the
back lips of the formed top and bottom channels by the
use of rivets and a double-sided adhesive coated tape.
The flush mounting feature of using counter bored holes
allows for the vertical or horizontal alignment of one elec-
tronic sign to an adjacent electronic sign without any rivet
head interference. The use of rivets and nut inserts in
conjunction with the use of a double-sided adhesive coat-
ed tape allows for the rapid assembly of the formed metal
cabinet without having to drill matching holes between
planar or channel components and without using other
labor intensive construction techniques.

[0005] According to one or more embodiments or illus-
trations of the present invention, there is provided an
electronic sign having a formed metal cabinet, including
a central portion with vertically oriented formed channels,
vertically oriented formed mid-channels, horizontally ori-
ented top and bottom formed channels, horizontally ori-
ented formed top and bottom panels, vertically oriented
formed end panels, a mounting panel foraccommodating
electronic display modules, a rear access panel having
access door panels, a plurality of double-sided adhesive
coated tapes, and a plurality of rivets and nut inserts.
[0006] One significant aspect and feature of the
present invention is to provide an electronic sign having
a formed metal cabinet.

[0007] Another significant aspect and feature of the
present invention is the use of precision cut and close
tolerance formed planar panels or formed channels for
simplifying the assembly process.

[0008] Still another significant aspect and feature of
the present invention is the use of planar formed panels
having counter bored holes for flush accommodation of
rivet heads and rivet bodies and for flush accommodation
of insert nut heads and bodies.

[0009] Yet another significant aspect and feature of
the present invention is the use of a plurality of rivets and
nut inserts or combinations thereof to fasten adjacent
formed components.

[0010] A further significant aspect and feature of the
present invention is the use of a double-sided adhesive
coated tape as a seal and as an attachment interface
between formed components.

[0011] Yet another significant aspect and feature of
the present invention is the use of a plurality of rivets and
nut inserts or combinations thereof in combination with
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a double-sided adhesive coated tape to fasten adjacent
formed components.

[0012] Still another significant aspect and feature of
the present invention is the use of formed sheet metal
for supports instead of metal extrusions.

[0013] Yet another significant aspect and feature of
the present invention is the use of formed sheet metal
for supports instead of metal extrusions, whereby sheet
metal can be formed more accurately and precisely than
metal can be extruded.

[0014] Still another significant aspect and feature of
the presentinvention is the use of rivets, nutinserts, and
double-sided adhesive coated tape for fastening instead
of weldments which require transfer of components in
different stages of assembly to one or more welding ar-
eas.

[0015] Still another significant aspect and feature of
the present invention is the use of prepunched and pre-
counter bored holes that were punched by a CNC ma-
chine.

[0016] Having thus briefly described embodiments of
the present invention and having mentioned some sig-
nificant aspects and features of the present invention, it
is the principal object of the present invention to provide
an electronic sign having a formed metal cabinet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Otherobjects of the presentinvention and many
of the attendant advantages of the present invention will
be readily appreciated as the same becomes better un-
derstood by reference to the following detailed descrip-
tion when considered in connection with the accompa-
nying drawings, in which like reference numerals desig-
nate like parts throughout the figures thereof and where-
in:

[0018] FIG. 1 is a front isometric view of an electronic
sign having a formed metal cabinet, the present inven-
tion;

[0019] FIG. 2 is a front isometric view of an electronic
sign having a formed metal cabinet where one display
module is shown distanced from a mounting panel;
[0020] FIG. 3is an exploded rear isometric view of the
formed metal cabinet;

[0021] FIG. 4is an exploded rear isometric view of the
formed channel and formed planar components at the
central portion of the formed metal cabinet;

[0022] FIG. 5 is an amplified view of one end of the
invention including components above and below, as well
as to one side of a plurality of formed channel compo-
nents, as well as other closely associated components;
[0023] FIG. 6 is similar to FIG. 3 showing assembled
centrally located components; and,

[0024] FIG.7 is a partially exploded view of the formed
metal cabinet where the access door panels are shown
distanced therefrom.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0025] FIG. 1 is a front isometric view of an electronic
sign 10 having a formed metal cabinet 12, the present
invention. A plurality of electronic display modules having
a four-point latching system, herein referred to as the
display modules 14a-14n, removably attach to the front
of a formed metal cabinet 12. FIG. 2 is a front isometric
view of an electronic sign having a formed metal cabinet
12 where only one display module 14a is shown dis-
tanced from a mounting panel 16. The mounting panel
16, a part of the formed metal cabinet 12, is used to mount
the plurality of display modules 14a-14n. The relationship
of the mounting panel 16 and the display modules 14a-
14nisdescribedin U.S. Patent No. US 7,055,271 entitled
"Electronic Display Module Having a Four-Point Latching
System for Incorporation into an Electronic Sign and
Process". Other components of the formed metal cabinet
12 are viewable through the structure of the mounting
panel 16 and are described later in detail, whereby ref-
erence to FIG. 2 is beneficial.

[0026] FIG. 3is an exploded rear isometric view of the
formed metal cabinet 12, FIG. 4 is an exploded rear iso-
metric view of the formed channel and formed planar
components at the central portion of the formed metal
cabinet 12, and FIG. 5 is an amplified view of one end of
the invention where each view includes components
above and below, as well as to one or more sides of a
plurality of formed channel components, as well as other
closely associated components. All of the components
are considered to be formed by one or more methods
including, but not limited to, punching, bending, laser cut-
ting or combinations thereof with great precision, close
tolerance and uniformity. Such components can be a
panel or a formed channel or other associated structure,
each being utilized to facilitate rapid component assem-
bly and to produce a formed metal cabinet 12 having
geometric uniformity and conformity.

[0027] The central portion of the formed metal cabinet
12 includes horizontally and vertically aligned compo-
nents which are of precisely formed and punched metal
configuration including vertically aligned full width formed
channels 18, 20, 22 and 24, where full width formed chan-
nels 18 and 24 are located at the ends of the formed
metal cabinet 12. Also included in the central portion are
partial width formed mid-channels 26, 28 and 30 and
formed end panels 32 and 34. Vertically oriented adhe-
sive coated tapes 36 and 38, having an adhesive coating
on opposite sides thereof and having a large central tape-
free and adhesive-free region, are provided as sealing
and attachment interfaces between the formed channel
18 and the formed end panel 32 and also between the
formed channel 24 and the formed end panel 34 respec-
tively. The double-sided adhesive coated tapes, such as
tapes 36 and 38 and other such similar adhesive coated
tapes incorporated herein, can be, but not limited to, 3M
5925 VHB (very high bond) Acrylic Foam Tape which is
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suitable for indoor or outdoor use. Other precisely formed
and punched metal formations include a horizontally
aligned formed top channel 40 and an opposed formed
bottom channel 42 where the formed top channel 40 is
aligned with and intimately secured to the top lips 18a,
20a, 22a and 24a of the formed channels 18, 20, 22 and
24, respectively, and to brackets 43 and 45, such as by
a plurality of rivets 47, to the top of the formed channels
20 and 22, and to the tops of the formed mid-channels
26, 28 and 30, respectively, by the use of rivets 47, where
such rivets 47 are commonly used at a plurality of loca-
tions along and about the invention. Similarly, the formed
bottom channel 42 is attached to the bottom lips 18b,
20b, 22b and 24b of the formed channels 18, 20, 22 and
24 and the bottoms of the formed mid-channels 26, 28
and 30 by the use of rivets 47.

[0028] Front and rear support and backing surfaces
for the formed metal cabinet 12 are also provided. The
back side lips 18d, 20d, 22d and 24d of the full width
formed channels 18, 20, 22 and 24 are notched at their
tops and bottoms in order to be in flush alignment with
the back side lip 40c of the formed top channel 40 and
to a back side lip 42c of the formed bottom channel 42
in order to form a combined structure for backing and
supporting a rear access panel 64 (shown in FIG. 3).
Additionally, the back side lip 18d of the formed channel
18, the back side lip 40c of the formed top channel 40,
the back side lip 42c of the formed bottom channel 42,
and the back side lip 24d of the formed channel 24 form
a rear rectangular perimeter structure 65 (FIG. 6) for ac-
commodating of a vertically oriented adhesive coated
tape 80, having an adhesive on opposite sides thereof
and having a large central tape-free and adhesive-free
region, as a sealing and attachment interface with the
front surface of the rear access panel 64. In a related
fashion, the front side lips 18c, 20c, 22c and 24c of the
full width formed channels 18, 20, 22 and 24 and the front
side lip 26¢ and corresponding side lips of the formed
mid-channels 26, 28 and 30, respectively, are notched
at their tops and bottoms in order to be in flush alignment
with the front side lip 40b of the formed top channel 40
and with front side lip 42b of the formed bottom channel
42, thus forming a combined structure for backing and
supporting the front mounting panel 16. Additionally, the
front side lip 18c of the formed channel 18, the front side
lip 40b of the formed top channel 40, the front side lip
42b of the formed bottom channel 42 and the front side
lip 24c of the formed channel 24 form a front rectangular
perimeter structure 67 (FIG. 2) for accommodating a ver-
tically oriented adhesive coated tape 82 (FIGS. 3 and
6), having an adhesive coating on opposite sides thereof
and having a large central tape-free and adhesive-free
region, as a sealing and attachment interface with the
rear surface of the mounting panel 16. Other precisely
formed and punched metal formations include formed
top and bottom panels 44 and 46. Horizontally oriented
adhesive coated tapes 48 and 50, each tape having an
adhesive on opposite sides thereof and having a large
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central tape-free and adhesive-free region, are provided
as sealing and attachmentinterfaces between the formed
top channel 40 and the top panel 44 and between the
formed bottom channel 42 and the formed bottom panel
46, respectively.

[0029] Precision punched holes are provided in the
various formed metal structures for use with rivets and
nut inserts. Holes of various sizes are used for riveting
and mounting and accommodation of nut inserts. For ex-
ample and illustration, the method of riveting is described
with brief reference to FIG. 5. A plurality of counter bored
holes 52 are distributed along the formed top panel 44
in order to intimately engage the body of a rivet and to
accommodate the head of a rivet in a flush fashion and,
correspondingly, a plurality of body holes 54 are distrib-
uted along the main panel 40a of the formed top channel
40 in order to intimately engage and accommodate rivet
bodies. Further, corresponding pluralities of clench holes
56 for intimate binding engagement with the flared bottom
of rivets are provided for securing the formed top channel
40 and the formed top panel 44 to other components as
follows. Clench holes 56 are provided in a top lip 18a of
the formed end channel 18 and in the top lips of the other
end channels. A plurality of clench holes 58 are provided
in the segmented top lip 26a of the formed mid-channel
26, and a plurality of clench holes 60 are located in the
top of the brackets 43 and 45. Other groups of clench
holes 62 are distributed along the back and front side lips
40c and 40b, respectively, of the formed top channel 40
for fastening of the upper region of a rear access panel
64 and the upper region of the mounting panel 16, re-
spectively. Corresponding holes for accommodating riv-
ets are used in mirror image in corresponding like struc-
tures, such as the formed bottom channel 42 and the
formed bottom panel 46, and are utilized in a similar man-
ner for connecting the formed bottom channel 42 and the
formed bottom panel 46 to the bottom lips 18b, 20b, 22b
and 24b of the formed channels 18, 20, 22 and 24 and
to the bottom lip 26b and other like corresponding lips of
the formed mid-channels 26, 28 and 30.

[0030] Referring to FIG. 5, a plurality of nut inserts 66
are incorporated into the upper structure of the formed
metal cabinet 12, as well as nut inserts 68, into the rear
structure of the formed metal cabinet 12. Such nutinserts
can be installed in other regions as required. A plurality
of nutinserts 68, which secure through a plurality of coun-
ter bored holes 69 in the back side lip 18d of the formed
channel 18 and through structural brackets 70, the latter
of which are secured by rivets 47 to the main panel 18e
of the formed channel 18, can be used for fastening the
formed metal cabinet 12 to an external support structure.
A plurality of structural brackets 71 are also provided and
attached to the inside rear surface of the rear access
panel 64 by rivets 47. Nutinserts 68 and associated struc-
tural brackets 70 are also installed in the same fashion
in the formed channels 20, 22 and 24. Nut inserts 66
located at the upper region of the formed metal cabinet
12 can be used for the attachment of eye bolts or other
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suspension hardware. The formed top panel 44 includes
a plurality of counter bored holes 72 distributed along
and thereabout for flush accommodation of the annular
top ring portion of the nut inserts 66, as well as for ac-
commodation of the tubular section of the nut inserts 66
and for intimate engagement of the top portion of a nut
insert 66 thereto and therein. A plurality of body holes 74
located along the formed top channel 40 allow passage
of the tubular section of the nut inserts 66. A plurality of
clench holes 76 in the top lip 18a of the formed end chan-
nel 18 and a plurality of clench holes 78 in the brackets
43 and 45 accommodate the tubular section of the nut
inserts 66 for intimate engagement therewith by the flared
bottom of the nut inserts 66. Body holes for nut inserts
are also provided in the same manner in the formed chan-
nels 20, 22 and 24. The formed end panel 32 includes a
plurality of counter bored holes 84 which accommodate
a plurality of rivets 47 which are secured at a plurality of
clench holes 86 located along and about the main panel
18e of the formed channel 18. The opposed formed end
panel 34 is secured to the formed channel 24 in the same
manner. A plurality of clench holes 88 are provided in
lips 18c and 18d of the formed channel 18 and similar
clench holes are also provided in the lips of the formed
channels 20, 22 and 24 to thereby secure the mounting
panel 16 and the rear access panel 64.

[0031] Otherfasteningfeatures and components of the
invention are now described with particular reference to
FIG. 3. The rear access panel 64 has a plurality of open-
ings 90a-90n therein for providing access to the interior
of the formed metal cabinet 12. A plurality of counter
bored holes 92 foraccommodating the heads and bodies
of nut inserts 68 and a plurality of clench holes 94 for
accommodating a plurality of rivets 47 are located along
and about the rear access panel 64 for use in fastening
the rear access panel 64 to the rear of the central portion
of the formed metal cabinet 12. More specifically, the
rivets 47 (not shown in FIG. 3) are secured to the appro-
priately located clench holes 62 and through any other
associated clench holes as applicably located in the
formed top channel 40, as well as in the clench holes 88
in the back lips of the formed channels 18, 20, 22 and 24
and clench holes 89 in the back lip 42c of the formed
bottom channel 42. A plurality of access door frames 96a-
96n are attached, by rivets, to the rear access panel 64
around and about the openings 90a-90n therein. A plu-
rality of removably attachable access door panels 98a-
98n engage the access door frames 96a-96n and open-
ings 90a-90n. A plurality of counter bored holes 100 are
located along and about the perimeter of the front mount-
ing panel 16 for accommodating the heads and bodies
of rivets 47 which attach the front mounting panel 16 to
the front area of the central portion of the formed metal
cabinet 12. More specifically, rivets 47 are secured to the
appropriately located clench holes 62 and to any other
associated clench holes as applicably located in the front
side lip 40b of the formed top channel 40, as well as in
clench holes 88 (FIG. 5) located in the front side lips of
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the formed channels 18, 20, 22 and 24, the clench holes
(not shown) in the front side lips of the formed mid-chan-
nels 26, 28 and 30 and the clench holes 89 in the front
side lip 42b of the formed bottom channel 42.

[0032] FIG. 6is similarto FIG. 3 but shows the assem-
bled centrally located components. The formed channels
18, 20, 22 and 24 and the formed mid-channels 26, 28
and 30 are shown secured between the formed top chan-
nel 40 and the formed bottom channel 42. The adhesive
coated tape 48 is shown prior to its installation between
the formed top channel 40 and the formed top panel 44,
the adhesive coated tape 50 is shown prior to its instal-
lation between the formed bottom channel 42 and the
formed bottom panel 46, the adhesive coated tape 38 is
shown prior toits installation between the formed channel
24 and the formed end panel 34, and the adhesive coated
tape 36 is shown prior to its installation between the
formed channel 18 and the formed end panel 32.
[0033] FIG. 7 is a partially exploded view of the formed
metal cabinet 12 where the access door panels 98a-98n
are shown distanced from the main structure. The formed
top panel 44 is secured to the formed top channel 40 by
the use of rivets 47 and nut inserts 66 and by the adhesive
coated tape 48 (not shown) therebetween. The formed
bottom panel 46 is secured to the formed bottom channel
42 by the use of rivets 47 and by the adhesive coated
tape 48 (not shown) therebetween. The formed end panel
34 is secured to the formed end channel 24 by the use
of rivets 47 and by the adhesive coated tape 38 (not
shown) therebetween. The formed end panel 32 is se-
cured to the formed end channel 18 by the use of rivets
47 and by the adhesive coated tape 36 (not shown) ther-
ebetween. The rear access panel 64 is shown fastened
to the rear rectangular perimeter structure 65 by the use
of rivets 47 and nut inserts 66 and by the adhesive coated
tape 80 (not shown) therebetween. The mounting panel
16 is shown fastened to the front rectangular perimeter
structure 67 (FIG. 2) by the use of rivets 47 and by the
adhesive coated tape 82 (not shown) therebetween.

MODE OF OPERATION

[0034] Pluralities of precise and close tolerance
formed planar panels, formed channels, a mounting pan-
el, arear access panel and other closely associated com-
ponents are assembled using adhesive coated tapes in-
terfacing between multiple arrangements in conjunction
and in combination with pluralities of rivets and nut inserts
which together mutually secure and attach such compo-
nents.

[0035] Various modifications can be made to the
present invention without departing from the apparent
scope thereof.

Claims

1. A formed metal cabinet for an electronic sign com-
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prising a front mounting panel with a plurality of win-
dows therein for accommodating a plurality of elec-
tronic display modules, a rear access panel having
a plurality of openings therein, a formed structure
therebetween, a plurality of door frames surrounding
respective ones of said rear access panel openings
and supported thereby, a plurality of access door
panels adjacent respective ones of said door frames
and supported thereby, said formed structure having
a plurality of elongate, parallel and vertically spaced,
formed channels supported between said front
mounting panel and said rear access panel, a pair
of horizontally and parallel spaced, elongate, formed
channels supported at opposite ends of said verti-
cally spaced formed channels, said pair of formed
channels being a top channel and a bottom channel,
an elongate top planar panel adjacent an upper sur-
face of said top channel, a pair of elongate planar
side panels located at opposite ends of said vertically
spaced channels, an elongate bottom planar panel
adjacent a bottom surface of said bottom channel
and said front mounting panel, said rear access pan-
el, said horizontally and vertically spaced channels,
and wherein said top, bottom and side planar panels
are secured together by fastening means.

The formed metal cabinet of claim 1, wherein said
plurality of vertically spaced channels has a pair of
oppositely spaced end channels and a plurality of
spaced mid-channels.

The formed metal cabinet of claim 1 or claim 2,
wherein each of said planar side panels is adjacent
to and secured to an outer surface of a respective
end channel.

The formed metal cabinet of any of the preceding
claims, wherein each of said side panels and a re-
spective end channel are releasably adhered togeth-
er

The formed metal cabinet of any of the preceding
claims, wherein each of said pair of side panels and
an adjacent surface of an end positioned vertically
spaced formed channel are releasably adhered to-
gether.

The formed metal cabinet of any of the preceding
claims, wherein each of said end channels and said
two spaced mid-channels has an elongate planar
section with a front side lip, a back side lip, a top lip
and a bottom lip.

The formed metal cabinet of any of the preceding
claims, wherein said top planar panel and said top
channel are releasably adhered together and where-
in said bottom planar panel and said bottom channel
are releasably adhered together.
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8.

10.

11.

12.

13.

14.

15.

The formed metal cabinet of any of the preceding
claims, wherein said top planar panel and said top
channel are secured to said top lips of said end chan-
nels and said two spaced mid-channels by fastening
means.

The formed metal cabinet of any of the preceding
claims, wherein said bottom planar panel and said
bottom channel are secured to said bottom lips of
said end channels and said two spaced mid-chan-
nels by fastening means and wherein said front
mounting panel is secured to said front side lips of
said end channels and said mid-channels by fasten-
ing means and wherein said rear access panel is
secured to said back side lips of said end channels
and said mid-channels by fastening means.

The formed metal cabinet of any of the preceding
claims, wherein each of said side panels and an outer
surface of said planar section of a respective end
channel are releasably adhered together.

The formed metal cabinet of any of the preceding
claims, wherein each side panel is secured to said
respective end channel by fastening means.

The formed metal cabinet of any of the preceding
claims, wherein said front mounting panel and said
front side lips of said end and mid-channels are re-
leasably adhered together and said front mounting
panel is secured to said front side lips of said end
channels and said mid-channels by fastening means
and wherein said rear access panel is secured to
said back side lips of said end channels and said
mid-channels by fastening means.

The formed metal cabinet of any of the preceding
claims, wherein each of said top and bottom chan-
nels and said mid-channels have appropriately
spaced clench holes therein to accommodate said
fastening means.

The formed metal cabinet of any of the preceding
claims, wherein each of said top channel and said
bottom channel has an elongate planar section with
a front side lip and a back side lip.

The formed metal cabinet of any of the preceding
claims, wherein each of said two spaced mid-chan-
nels has an angled bracket attached at the top ends
thereof, said brackets providing additional attach-
ment means for said top panel and said top channel.



EP 2 169 652 A1




EP 2 169 652 A1

wsJk

//g o

i

FIG. 2



EP 2 169 652 A1




EP 2 169 652 A1

.'_'....d

Lo

e

A

10



EP 2 169 652 A1

11



EP 2 169 652 A1

12



EP 2 169 652 A1

13

FIG. 7



EP 2 169 652 A1

9

Europiisches
Patentamt

European

Office européen
des brevets

w

EPO FORM 1503 03.82 (P04C01)

Patent Office EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 08 16 5444

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
Y US 6 813 853 B1 (TUCKER WAYNE R [US]) 1-3,6,8, INV.
9 November 2004 (2004-11-09) 9,11,13,] GO9F9/30
14 GO9F15/00
* column 1, Tine 60 - column 2, Tine 42 *
* column 4, Tine 37 - column 5, Tine 9 *
* figures 1.2a,2b,6 *
A 4,5,7,
10,12,15
Y JP 2001 350434 A (TOSHIBA TRANSP ENG INC) |[1-3,6,8,
21 December 2001 (2001-12-21) 9,11,13,
14
* abstract *
* figures *
A 4,5,7,
10,12,15
A US 2008/060234 Al (CHOU CHING-PAO [TW] ET |1-15
AL) 13 March 2008 (2008-03-13)
* paragraphs [0002], [0009], [0018] -
[0020] * e
* figures *
----- GO9F
A US 5 321 417 A (VOELZKE VERNON P [US] ET |[1-15
AL) 14 June 1994 (1994-06-14)
* column 2, Tine 9 - Tine 23 *
* column 3, line 4 - 1line 21 *
* column 3, line 30 - Tine 53 *
* column 5, Tine 21 - line 24 *
* figures 1-6 *
A JP 11 265153 A (TOSHIBA TRANSPORT ENG INC)|[1-15
28 September 1999 (1999-09-28)
* abstract *
* figures 1,15 *
_/ -
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 19 February 2009 Lechanteux, Alice
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date

Y : particularly relevant if combined with another
document of the same category

D : document cited in the application
L : document cited for other reasons

A technological background e e et e
O : non-written disclosure & : member of the same patent family, corresponding

P : intermediate document document

14




EP 2 169 652 A1

9

Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

w

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 08 16 5444

Catedo Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
A JP 08 140023 A (HITACHI LTD; HITACHI VIDEO|1-15
IND INF SYST INC) 31 May 1996 (1996-05-31)
* abstract *
* figures 1-7 *
TECHNICAL FIELDS
SEARCHED (IPC)
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 19 February 2009 Lechanteux, Alice

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

after the filing date

: document cited in the application
: document cited for other reasons

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
D

L

O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

15




EPO FORM P0459

EP 2 169 652 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 08 16 5444

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

19-02-2009
oo Scsroh reprt o remoer®) i
US 6813853 Bl 09-11-2004  NONE
JP 2001350434 A 21-12-2001 WNONE
US 2008060234 Al  13-03-2008 TW joas Y 21-04-2007

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

16



EP 2 169 652 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

» US 68830403 A [0001] « US 7055271 B [0025]
* US 7055271 B2, Lutz [0001]

17



	bibliography
	description
	claims
	drawings
	search report

