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IN THE UNITED STATES D™~ —™7~ 77" '™~

) 06CV2703
FOR THE NORTHERN DISTI  j\;nGE KENNELLY

MAGISTRATE COLE

)
ROWE INTERNATIONAL CORP. and ) COMPLAINT
ARACHNID, INC,, )
)
Plaintiffs, ) AND REQUEST FOR JURY
) TRIAL
)
V. )
ECAST, INC.,, ROCK-OLA )
MANUFACTURING CORT., and VIEW ) AY |
INTERACTIVE ENTERTAINMENT CORP., ) 506 /g
)
Defendants. ) Cleny, Us w. Diupiyg
) Coury
COMPLAINT

Plaintiffs, Rowe International Corp., (“Rowe”) and Arachnid, Inc.
(“Arachnid” and “Plaintiffs,” collectively), file this Complaint against Defendants Ecast,
Inc. (“Feast”), Rock-Ola Manufacturing Corp. ("Rock-Ola”), and View Interactive
Entertainment Corp. (“View” and “Defendants,” collectively), and allege as follows:

The Parties

1. Rowe is a corporation organized under the laws of Delaware and
maintaining its principal place of business at 1500 Union 5.E., Grand Rapids, MI 49507-
1884.

2. Arachnid is a corporation organized under the laws of Ohio, and
maintaining its principal place of business at 6212 Material Ave., Loves Park, IL 61111.

3. Upon information and belief, Ecast is a corporation organized

under the laws of the State of California, with a principal place of business at 49 Geary
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Street, Mezzanine, San Francisco, CA 94108, and conducts business in this judicial
district including performing acts of infringement as alleged herein.

4, Upon information and belief, Rock-Ola Manufacturing Corp. is a
corporation organized under the laws of the state of Illinois, with a principal place of
business at 2335 W, 208th 5t,, Torrance, California 90501, and conducts business in this
judicial district including performing acts of infringement as alleged herein.

5. Upon information and belief, View Interactive Entertainment Corp.
is a corporation organized under the [aws of the state of California, with a principal
place of business at 2065 W. Ave, 140, Suite B, San Leandro, California 94577, and
conducts business in this judicial district including performing acts of infringement as
alleged hercin.

Nature of Action and Jurisdiction

6. This cause of action arises under the Patent laws of the United
States, Title 35, United States Code, and more particularly under 35 U.5.C. §& 271 et seq.
This Court has jurisdiction over this patent infringement action under the Judicial Code
of the United States, 28 U.5.C. §8§ 1338(a) and 1331.

7. Upon information and belief, Defendants have engaged in business
activity and infringing activity within this judicial district sufficient to vest this Court
with personal jurisdiction over Defendants.

Venue

8. Venue is proper in this district pursuant to 28 U.S.C. §§ 1391(b) and
(c) and 28 U.5.C. § 1400(b) in that Defendants are corporations residing in this judicial
district and a substantial part of the events giving rise to these claims has occurred in

this judicial district. Defendants also have committed acts in this judicial district that
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arc accused to be direct and/or indirect infringement, contributory i_nfringement and
inducement of infringement of the patents-in-suit.

FACTUAL BACKGROUND

9. By assignment, Arachnid owns a series of patents related to
computer jukeboxes, including U.S. Patent Nos.: 5,355,302 (issued on October 11, 1994);
5,781,889 (issued on July 14, 1998); 5,848,398 (issued on December 8, 1998); 6,397,189
(issued on May 28, 2002); 6,381,575 (issued on April 30, 2002); and 6,970,834 (issued on
November 29, 2005} (collectively referred to herein as “the Arachnid patents”). Each of
the Arachnid patents was duly and legally issued by the U.S. Patent and Trademark
QOffice in the name of John Martin and sometimes others; and each is assigned to
Arachnid. A copy of each patent is attached hereto as Exhibits A-F.

10. The Arachnid patents are directed toward improved computer
jukeboxes, jukebox management stations, and computer jukebox networks.

11. On Qctober 28, 2003, Rowe entered into an agreement with
Arachnid to exclusively license the Arachnid patents (“the Arachnid license”). Under
the terms of this agreement, Rowe received rights in the Arachnid patents that were
held by Arachnid, including the right to sue for infringement and collect damages
therefore.

12. Rowe has given Defendants Ecast and Rock-Ola actual notice of the
Arachnid patents and that Defendants” products and activities infringe claims of the
Arachnid patents. On information and belief, Defendant View also has actual notice of
the Arachnid patents.

13. On July 22, 2003, the U.S. Patent and Trademark Office duly and

legally issued U.5. Patent No. 6,598,230 (the /230 patent”) in the name of Karsten

20833740
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Ballhorn for his invention titled “MULTIMEDIA BOX NETWORK.” A copy of the ‘230
patent is attached hereto as Exhibit G. The *230 patent is directed to a jukebox network
including a device for the remote managernent of a jukebox.

14. By assignment, NSM Music Group Ltd. (“N5SM”) is the owner of
the ‘230 patent. On or about July 7, 2005, Rowe entered into an agreement with NSM to
exclusively license the ‘230 patent (“the NSM license”). Under the terms of the
agreement, Rowe has the sole right to sue and recover damages for infringement of the
‘230 patent.

15. On information and belief, Defendants had actual notice of the ‘230
patent and that Defendants” products infringe the 230 patent.

16, On information and belief, Ecast uses, has used, sells, has sold,
services, has serviced, offers and has offered to sell and/or has induced others to offer to
sell or sell, manufacture or use digital fukeboxes and/or jukebox components for digital
jukcboxes, as well as a jukebox upgrade kit. In addition, Ecast owns and operates a
central server system (“the Ecast system”) that communicates with and operates in
conjunction with a network of digital jukeboxes and the jukebox operators (these
products and system are “the Ecast products,” collectively).

17. On information and belief, Rock-Ola uses, has used, sells, has sold,
services, has serviced, offers and has offered to sell and/or has induced others to ofter to
sell or sell, manufacture or use digital jukeboxes and/or jukebox components for digital
jukeboxes (“the Rock-ola products,” collectively) for use in the Ecast system.

18. On information and belief, View uses, has used, sells, has sold,
services, has serviced, offers and has offered to sell and/or has induced others to offer to

sell or sell, manufacture or use digital jukeboxes and/or jukebox components for digital

208337401
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jukeboxes, as well as a jukebox upgrade kit (“the View products,” collectively) for use
in the Lcast system.

19. Pursuant to 35 U.S.C. § 282, each of the Arachnid patents and the
230 patent, including each and every claim therein, are presumed valid.

PATENT INFRINGEMENT COUNT I

20. Plaintiffs Rowe and Arachnid repeat and reallege the allegations sct
torth in paragraphs 1 through 19.

21. Defendants have been and are now infringing U.S. Patent No.
5,355,302 (the *’302 patent”) by making, using, selling, offering for sale, use and/or
importation in the United States, systems and products covered by one or more claims
of the ‘302 patent.

22, Defendants have contributorily infringed, and continue to
contributorily infringe the ‘302 patent by selling, offering to sell and/or import in the
United States components and/or materials covered by one or more claims of the ‘302
patent, wherein such components and/or materials constitute a material part of the
invention, Defendants have done so and continue to do so knowing that the
components and/or materials are especially made or especially adapted for use in
infringement of the ‘302 patent, and are not a staple article suitable for substantial non-
infringing use,

23. Defendants have induced infringement, and Defendants continue
to induce infringement of the 302 patent by, among other things, their advertising,
offering and providing of services, as well as instructing, directing and/or advising

others as to how to carry out an infringement of the ‘302 patent,

208337401
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24, Upon information and belief, Defendants had actual knowledge of
the ‘302 patent at the time they were infringing, inducing infringement of, and
contributorily infringing the ‘302 patent. Notwithstanding that actual knowledge,
Defendants continued to infringe, induce others to infringe, and contributorily infringe
the ‘302 patent.

25. Defendants’ acts of infringement, inducement of infringement and
contributory infringement have been made with full knowledge of the 302 patent.
Such acts constitute willful and deliberate infringement, entitling Rowe and Arachnid
to enhanced damages and attorney fees.

26. As a consequence of Defendants’ infringement, Rowe and/or
Arachnid have been irreparably damaged, to an extent not yet determined, and will
continue to be irreparably damaged by such acts in the future unless Defendants arc
enjoined by this Court from committing further acts of infringement.

27. Rowe and Arachnid are entitled to recover damages adequate to
compensate for Defendants’ infringement, which in o event can be less than a
reasonable royalty.

PATENT INFRINGEMENT COUNT II

28, Plaintiffs Rowe and Arachnid repeat and reallege the allegations set
forth in paragraphs 1 through 27.

29, Defendants have been and are now infringing U.S. Patent No.
5,781,889 (the “'889 patent”) by making, using, selling, offering for sale, use and/or
importation in the United States, systems and products covered by one or more claims

of the ‘839 patent.

2083374.01
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30. Defendants have contributorily infringed, and continue to
contributorily infringe the ‘889 patent by selling, offering to sell and/or import in the
United States components and/or materials covered by one or more claims of the ‘889
patent, wherein such components and/or materials constitute a material part of the
invention. Defendants have done s0 and continue to do so knowing that the
components and/or materials are especially made or especially adapted for use in
infringement of the ‘889 patent, and are not a staple article suitable for substantial non-
infringing usc.

31. Defendants have induced infringement, and Defendants continuc
to induce infringement of the ‘889 patent by, among other things, their advertising,
offering and providing of services, as well as instructing, directing and/or advising
others as to how to carry out an infringement of the ‘889 patent.

32. Upon information and belief, Defendants had actual knowledge of
the ‘889 patent at the time they were infringing, inducing infringement of, and
contributorily infringing the ‘889 patent. Notwithstanding that actual knowledge,
Defendants continued to infringe, induce others to infringe, and contributorily infringe
the ‘889 patent.

33. Detendants’ acts of infringement, inducement of infringement and
contributory infringement have been made with full knowledge of the ‘889 patent.
Such acts constitute willful and deliberate infringement, entitling Rowe and Arachnid
to enhanced damages and attorney fees.

34. As a consequence of Defendants’ infringement, Rowe and/or

Arachnid have been irreparably damaged, to an extent not yet determined, and will

2083374.01
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continue to be irreparably damaged by such acts in the future unless Defendants are
enjoined by this Court from committing further acts of infringement.

35. Rowe and Arachnid arc entitled to recover damages adequate to
compensate for Defendants’ infringement, which in no event can be less than a
reasonable royalty.

PATENT INFRINGEMENT COUNT III

36. Plaintiffs Rowe and Arachnid repeat and reallege the allegations set
forth in paragraphs 1 through 35.

37. Defendants have been and are now infringing U.5. Patent No.
5,848,398 (the 398 patent”) by making, using, selling, offering for sale, use and/or
importation in the United States, systems and products covered by one or more claims
of the ‘398 patent.

38. Defendants have contributorily infringed, and continue to
contributorily infringe the "398 patent by selling, offering to sell and/or import in the
United States components and/or materials covered by one or more claims of the ‘398
patent, wherein such components and/or materials constitute a material part of the
invention. Defendants have done so and continue to do so knowing that the
components and/or materials are especially made or especially adapted for use in
infringement of the ‘398 patent, and are not a staple article suitable for substantial non-
infringing use.

39. Defendants have induced infringement, and Defendants continue
to induce infringement of the ‘398 patent by, among other things, their advertising,
offering and providing of services, as well as instructing, directing and/or advising

others as to how to carry out a direct infringement of the ‘398 patent,

2083374010
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40. Upon information and belief, Defendants had actual knowledge of
the ‘398 patent at the time they were infringing, inducing infringement of, and
contributorily infringing the ‘398 patent. Notwithstanding that actual knowledge,
Defendants continued to infringe, induce others to infringe, and contributorily infringe
the “398 patent.

4l. Defendants’ acts of infringement, inducement of infringement and
contributory infringement have been made with full knowledge of the ‘398 patent.
Such acts constitute willful and deliberate infringement, entitling Rowe and Arachnid
to enhanced damages and attorney fees.

42, As a consequence of Defendants’ infringement, Rowe and/or
Arachnid have been irreparably damaged, to an extent not yet determined, and will
continue to be irreparably damaged by such acts in the future unless Defendants are
enjoined by this Court from committing further acts of infringement.

43. Rowe and Arachnid are entitled to recover damages adequate to
compensate for Defendants” infringement, which in no event can be less than a
reasonable royalty.

PATENT INFRINGEMENT COUNT IV

44. Plaintiffs Rowe and Arachnid repeat and reallege the allegations set
forth in paragraphs 1 through 43.

45. Defendants have been and are now infringing U.S. Patent No.
6,397,189 (the “'189 patent”) by making, using, selling, offering for sale, use and/or
importation in the United States, systems and products covered by one or more claims

of the “189 patent.

2083374.01
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46, Defendants have contributorily infringed, and continue to
contributorily infringe the ‘189 patent by selling, offering to sell and/or import in the
United States components and/or materials covered by one or more claims of the ‘189
patent, wherein such components and/or materials constitute a material part of the
invention. Defendants have done so and continue to do so knowing that the
components and/or materials are especially made or especially adapted for use in
infringement of the ‘189 patent, and are not a staple article suitable for substantial non-
infringing use.

47. Defendants have induced infringement, and Defendants continue
to induce infringement of the “189 patent by, among other things, their advertising,
offering and providing of services, as well as instructing, directing and/or advising
others as to how to carry out an infringement of the “189 patent.

48. Upon information and belief, Defendants had actual knowledge of
the ‘189 patent at the time they were infringing, inducing infringement of, and
contributorily infringing the ‘189 patent. Notwithstanding that actual knowledge,
Defendants continued to infringe, induce others to infringe, and contributorily infringe
the “189 patent.

49, Defendants’ acts of infringement, inducement of infringement and
contributory infringement have been made with full knowledge of the “189 patent.
Such acts constitute willful and deliberate infringement, entitling Rowe and Arachnid
to enhanced damages and attorney fees.

50. As a consequence of Defendants” infringement, Rowe and/or

Arachnid have been irreparably damaged, to an extent not yet determined, and will

2083374.01
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continue to be irreparably damaged by such acts in the future unless Defendants are
enjoined by this Court from committing further acts of infringement.
51. Rowe and Arachnid are entitled to recover damages adequate to

compensate for Defendants” infringement, which in no event can be less than a

rcasonable royalty.

PATENT INFRINGEMENT COUNT V

52. Plaintiffs Rowe and Arachnid repeat and rcallege the allegations set
forth in paragraphs 1 through 51.

53. Defendants have been and are now infringing U.5. Patent No.
6,381,575 (the *’575 patent”) by making, using, selling, offering for sale, use and/or
importation in the United States, systems and products covered by one or more claims
of the *575 patent.

54. Defendants have contributorily infringed, and continue to
contributorily infringe the ‘375 patent by selling, offering to sell and/or import in the
United States components and/or materials covered by one or more claims of the ‘575
patent, wherein such components and/or materials constitute a material part of the
invention. Defendants have done so and continue to do so knowing that the
components and/or materials are especially made or especially adapted for use in
infringement of the ‘575 patent, and are not a staple article suitable for substantial non-
infringing use.

55. Defendants have induced infringement, and Defendants continue

to induce infringement of the ‘575 patent by, among other things, their advertising,

208337401
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offering and providing of services, as well as instructing, directing and/or advising
others as to how to carry out an infringement of the ‘575 patent.

B6. Upon information and belief, Defendants had actual knowledge ot
the ‘675 patent at the time they were infringing, inducing infringement of, and
contributorily infringing the ‘575 patent. Notwithstanding that actual knowledge,
Defendants continued to infringe, induce others to infringe, and contributorily infringe
the '573 patent.

57. Defendants’ acts of infringement, inducement of infringement and
contributory infringement have been made with full knowledge of the 575 patent.
Such acts constitute willful and deliberate infringement, entitling Rowe and Arachnid
to enhanced damages and attorney fees.

58. As a consequence of Defendants” infringement, Rowe and/or
Arachnid have been irreparably damaged, to an extent not yet determined, and will
contintie to be irreparably damaged by such acts in the future unless Defendants are
enjoined by this Court from committing further acts of infringement.

59. Rowe and Arachnid are entitled to recover damages adequate to
compensate for Defendants’ infringement, which in no event can be less than a
reasonable royalty.

PATENT INFRINGEMENT COUNT VI

60. Plaintiffs Rowe and Arachnid repeat and reallege the allegations set
forth in paragraphs 1 through 39.
61. Defendants have been and are now infringing U.S. Patent No.

6,970,834 (the 834 patent”) by making, using, selling, offering for sale, use and/or

208337401
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importation in the United States, systems and products covered by one or more claims
of the ‘834 patent.

62. Defendants have contributorily infringed, and continue to
contributorily infringe the ‘834 patent by selling, offering to sell and/or import in the
United States components and/or materials covered by one or more claims of the ‘834
patent, wherein such components and/or materials constitute a material part of the
invention, Defendants have done so and continue to do so knowing that the
components and/or materials are especially made or especially adapted for use in
infringement of the ‘834 patent, and are not a staple article suitable for substantial non-
infringing use.

63, Defendants have induced infringement, and Defendants continue
to induce infringement of the ‘834 patent by, among other things, their advertising,
offering and providing of services, as well as instructing, directing and/or advising
others as to how to carry out an infringement of the ‘834 patent.

64. Upon information and belief, Defendants had actual knowledge of
the ‘834 patent at the time they were infringing, inducing infringement of, and
contributorily infringing the ‘834 patent. Notwithstanding that actual knowledge,
Defendants continued to infringe, induce others to infringe, and contributorily infringe
the ‘834 patent.

6. Defendants’ acts of infringement, inducement of infringement and
contributory infringement have been made with full knowledge of the 834 patent.
Such acts constitute willful and deliberate infringement, entitling Rowe and Arachnid

to enhanced damages and attorney fees.

208351401
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66. As a consequence of Defendants’ infringement, Rowe and/or
Arachnid have been irreparably damaged, to an extent not yet determined, and will
contintie to be irreparably damaged by such acts in the future unless Defendants are
enjoined by this Court from committing further acts of infringement.

67. Rowe and Arachnid are entitled to recover damages adequate to
compensate for Defendants’ infringement, which in no event can be less than a

rcasonable royalty.

PATENT INFRINGEMENT COUNT VII

68, Plaintiff Rowe repeats and realleges the allegations set forth in
paragraphs 1 through 67.

69. Defendants have becn and are now infringing the 230 patent by
making, using, selling, offering for sale, use and/or importation in the United States,
systems and products covered by one or more claims of the "230 patent.

70. Defendants have contributorily infringed, and continue to
contributorily infringe the ‘230 patent by selling, offering to sell and/or import in the
United States components and/or materials covered by one or more claims of the ‘230
patent, wherein such components and/or materials constitute a material part of the
invention. Defendants have done so and continue to do so knowing that the
components and/or materials are especially made or especially adapted for use in
infringement of the ‘230 patent, and are not a staple article suitable for substantial non-
infringing usc.

71. Defendants have induced infringement, and continue to induce

infringement of the ‘230 patent by, among other things, their advertising, offering and

208337401
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providing of services, as well as instructing, directing and/or advising others as to how
to carry out a direct infringement of the 230 patent.

72. Upon information and belicf, Defendants had actual knowledge of
the ‘230 patent at the time they were infringing, inducing infringement of, and
contributorily infringing the 230 patent. Notwithstanding that actual knowledge,
Defendants have continued to infringe, induce others to infringe, and contributorily
infringe the ‘230 patent.

73. Defendants’ acts of infringement, inducement of infringement and
contributory infringement have been made with full knowledge of the ‘230 patent.
Such acts constitute willful and deliberate infringement, entitling Rowe to enhanced
damages and attorney fees.

74. As a consequence of Defendants” infringement, Rowe has been
irreparably damaged to an extent not yet determined, and Rowe will continue to be
irreparably damaged by such acts in the future unless Defendants are enjoined by this
Court from committing further acts of infringement.

75. Rowe is entitled to recover damages adequate to compensate for

Defendants” infringement, which in no event can be less than a reasonable royalty.

PRAYER FOR RELIEF
Wheretore, Rowe and Arachnid pray for entry of judgment declaring:
A. that Defendants have infringed, contributorily infringed and/or induced
infringement, and that by their actions will continue to infringe, contributorily infringe
and/or induce infringement of the *302 patent, the ‘889 patent, the "398 patent, the "189

patent, the 575 patent, the ‘834 patent and the 230 patent;

20433740
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B. that Defendants, Defendants’ agents, employees, representatives,
successors, and assigns and those acting, or purporting to act, in privity or in concert
with Defendants, be preliminarily and permanently enjoined from further infringement,
inducing infringement, and contributory infringement of the ‘302 patent, the "889
patent, the "398 patent, the "189 patent, the ‘575 patent, the ‘834 patent and the 230
patent;

C. that Defendants account for and pay to Rowe and Arachnid all monetary
relief under 35 U.5.C. § 284, adequate to compensate for the infringement of the ‘302
patent, the ‘889 patent, the "398 patent, the “189 patent, the ‘575 patent, and the ‘834
patent, and the ‘230 patent, but in no event less than a reasonable royalty;

D. that Defendants account for and pay to Rowe and Arachnid enhanced
damages under 35 U.5.C. § 284;

E. that Rowe and Arachnid be awarded their reasonable attorneys’ fees
under 35 U.5.C, § 285;

F. that Plaintiffs Rowe and Arachnid be granted pre-judgment and post-
judgment interest on the damages caused by rcason of Defendants’ infringement of the
‘302 patent, the ‘889 patent, the ‘398 patent, the ‘189 patent, the ‘575 patent, the ‘834
patent and the ‘230 patent;

G. that costs be awarded to Rowe and Arachnid; and

H. that Rowc and Arachnid be granted such other and further relief as the

Court may deem just and proper under the current circumstances.

208337401
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DEMAND FOR JURY TRIAL

Rowe and Arachnid hereby demand a trial by jury for all issues so triable.

Date: May 15, 2006 Respectfully submitted,
,L A Q) l/L-‘("Q\
CHates W. Saber \
Jgn D. Grossman

egan 5. Woodworth
DICKSTEIN SHAPIRO MORIN
& OSHINSKY LLP
2101 L Street, NW
Washington, DC 20037-1526
Phone: (202) 785-9700

Local Counsel:

James P, Murphy

David Z. Petty

McANDREWS, HELD & MALLOY, LTD.
500 West Madison Street, 34th Floor
Chicago, lllinois 60661

Phone: (312) 775-8000

Attorneys for Rowe International Corp.

James P. Murphy

David Z. Petty

McANDREWS, HELD & MALLOY, L'TD.
500 West Madison Strect, 34th Floor
Chicago, lllinois 60661

Phone: (312) 775-8000

Attorneys for Arachnid, Inc.

2083374.01
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EXHIBIT A
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Ply load pew pecordings into the memary of each com-
SYSTEM FOR MANAGING A FLURALITY OF puter jukebox
COMFPUTER JUEEBOXES Axnother objest of the present invention is to elimi-
- VI . nate a necessity for routemen by enabling new record-
_ This is a continuation-in-part of U.S. patent applica- 5 500 ang selection menus to be downloaded to cach
tion Ser. No. 07/538,921, filed Jun. 15, 1990 now aban- computer jukebox via a transmission link. In that re-
demed. gard, it is an object of the present invention to provide
FIELD OF THE INVENTION a method and apparatus which elimdnates the matergal
The present invention relates generally to a jukebox 1o Waste usually associated with updating jukeboxes. In-
systers, and more particnlarly 1o such a system includ.  Stead of throwing away old recordings and replacing
ing one or more computer jukeboxes thai can be man.  Lhem with sew ones, as is the conventionzl procedure,
aged from a remote location. the present invention eliminates this waste by enabling
new recordings 1o simply be downloaded into the mem-
BACEGROUND OF THE INVENTION 15 ory of each compuoter jukebox. The old recordings are
Heretofore, an assortment of musical recordings  simply erased, if necessary.
fourd in a jukebox consists of a plurality of records, Another object of the pressut invention is to provide
each record containing a specific recording. Tradition- 5 mcthad and apparatus which is capable of rematcly
ally, these records arc grooved phonograph records.  ohiaining jukebox usage data, thus eliminating a neces-
After a patron makes a selection, the selected phono- 20 gy for routemen to do this task. The present invention
graph lfmf“d b _"‘“‘"’h"“"*‘“? removed from 2 storage utilizes 3 computer jukebox, which as part of its soft-
rack within the jukebox, and the phomograph record is . " the number of times sach
placed upem rotating platfoom. A stylus which is con- Ware IOTamming, stores -
p musical recording is played apd the number of credits
nected to a speaker system s then placed upon the rotat- . -
ing phonograph record, resulting in the phonograph 25 that have been nwFrdc?. This data .:s ul?luaded to a
record being played by the jukebox. For cach gelection, ~ cfniral control device via a transmission fink.
a separate phonograph record must be temoved from An additional object of the present invention is to
the storage rack in order to be played by the jukebox,  provide a method and apparatus utilizing modern com-
Cotiventional jukeboxes have also implemeiited com-  puter technology to digitally store and play musical
pact dizks as means for creating an assortment of rmsi- 30 records. The jukebox of the present invention is basi-
cal songs. Cnmpm?t disks 'plrc!vide the ijgipmvcd sound cally a computer having a sophisticated andio produc-
quality made possible by digital recordings. The same  tion capability, the computer storing digitized song data
technigue, howevel:. is used to pley compact dlsks.. A in a computer memory. Because conventional juke-
scparate compact disk corresponding to each selection  boxes maintain compact discs or records in the jukeboz,
must be removed from a storage rack in order for the 35 ¢heft of the compact disc/records has been 2 problem,
jukeboz 1o play the selection. ) ] this problam bemg eliminated by the present invention's
Updating conventional jukeboxes isa costly and time  yyirizaiing of a computer memory 1o store the digitized
consuming task. R?utem must penodlqnl.l.y travel to song data.
Fa':h _]ukebm‘: Jocation fmd replace the existing reco‘rd- A further object of the present invention is to provide
ings of each jukebox with up-to-date records, The exist- 40 cthod and le of beinr used with th
ing recordings are no longer used by the fukebox once :::m to mﬁngﬂrrg’;jﬁﬁ:; via pﬁblic te‘;:phon:
;:?wea' thus making the conventional method waste lines without interfering with establishments’ nse of
Routemnen must aiso travel to sach jukebox location  Eheir own phone lines.
to keep a tally of the number of times each musical 45 O‘thcr ule::cts, features and advantages of the pres-Fn!:
recording is selected in order to determine royalty foos. invention will be readily apparent from the following
It is known to provide a jukebox with 2 coupter that description of certain preferred embodiments thereof
keeps track of the number of times each musical record- takem in conjunction with the accompanying drawings,
ng is selected, but routemen must still fravel to each although variations and modifications may be effected
jukebox loceﬁun 1o obtun this ];me.t;ont:l‘mtiuni Such a 50 without departing from the spirit and scope of the novel
pIoCess requires an excessive number of people to visit  concepts of the disclosure.
Jjukebox location periodically and visually read the in- P
formation off the counter within each jukebox. Since BRIEF DESCRIFTION OF THE DRAWING
the number of jukebozes in operation is quite large, the FIG. 1 is a block diagram of the computer jokebox -
employment of routemen {0 obtain such data involves a 55 gyuem of the present invention;
contiderable expense. Furthermore, the ever changing FIG. 2 is an illustration of the dzta structure of an
nature of the recording 1{1dmtry requires that such data individual song record stored in a master hbrary catalog
be gathered frequently in order to keep abreast of 2 o o0 ey
comtinuaily changing market. €0 FIG. 3 is a flow-chart illustrating the procedure for
ORIECTS AND SUMMARY OF THE storing new songs in a bulk storage unit illustrated 1n
INVENTION FiGg. 1;
Accordingly, it is a primary object of the present FIGS. 4A and B are flow-charts illustrating the soft-
invention to provide a method and apparstus for man-  Wiare procedures used by the central management sys-
aging a plurality of computer jukeboxes which is capa- £5 tem and the jukebox respectively in managing the song

ble of eliminating the necessity for romtemen to change
records in the jukeboxes, The computer jukeboxes slore
recordings in memory, thus enabling routemen to sim-

library of the jukebox; and
FICi. 515 a flow-chart illustrating the specific opers-
tion of the jukebox in interfacing with a uger.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In sccordance with the present invention as shown in
FI(3. 1, a central management system 11 monitors and
updates the gvailable selection of musie 2t a nomber of
remotcly located jukeboxes such as a jukebox 13. Par-
ticularly, the central management system 11 monitors
cach jukebox 13 to determine the number of times each
song hac been played. From these numbers, the central
manapemtent system 11 can calenlate the royalty pay-
ments that are due, More importantly, the contral man-
agement system 11 can identify those specific songs
which need to be replaced in each jukebox on an indi-
vidoal basis, the central management systcm communi-
cating replacement songs to each jukebox 13 to update
the available music selection thercin as needed.

Each jukebox 13 fs basically a computer having so-
phisticated audio production capability wherein cach
computer jukebox 13 is programmed to play songs that
have been digitally compressed and stored in a large-
volume data storage unit 93. The storage nnit 93 may be
a optical memory or any other available large volume
nonvolatile computer memory that provides bath read
and write access,

The central management system 11 communicates
with each computer jukebox 13 vin a transmission Jink
15. The centzal management system 13 and cach juke-
box 13 use respective modems 17 and 19 to maintain
gerizl communication on the transmission link 15, The
tranymission link 18 may be a cable system such as pub-
lic ar private telephone lines or the like. However, the
modems 17 and 19 may be rcplaced with BF (radio
frequency) transceivers and associated antennas, In the
Intter instance the transmission lik 15 is an BF link,

Specifically, the central management system 11 in-
cludes a host computer 21 which maintains 8 master
library 23 of songs and associated praphics which are
stored in 2 compressed digital form in a bolk storage
mmit 25. The bulk storage unit 25 is capable of storing
vast amownts of digital data, and may be take the form
of a read-write optical storage device, The host com-
puter 21 indexes the master library 23 by using a master
catalog 27 which 1% also maintained in the bulk storage
unit 25.

The master catalog 27 stores 2 song record 29, as
illustrated in FIG. 2, for each song stored in the master
library 23. Each song rccord 29 associates information
in the following ficlds: ) a title field 31, containing the
name of the song; b) a clasufieation field 33, containing
the type of music, i.e, country, pop, jazz, classical, ate.;
<) a song address field 37, containing the beginning
address in the bulk storzge unit 25 of the compressed
digital data of the song; d) a somg size field 39, contain-
ing the number of bytes in length of the compressed
digital dats; ¢) a graphics address field 41, containing
the beginning address in the bulk storage unit 25 of the
compressed digital data of a graphics image, if any, to
be aspcialed with the song; f) 2 graphics size field 43,
containing the namber of bytes m length of the com-
pressed graphics tmage; and g} a play count field 45,
containing a count which indicates the number of times
this specific song has been played. By parsing the mas-
ter catalog 27, the host computer 21 can quickly logate
al! available information relating to any available song.
The master catalog 27 also storcs data particular to each
Jjukebox such as the number of times each available zong
has been played, the coin intake for that jukeboxz, etc.
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The data particular to each juksbox is uploaded from
the jokebox to the central management system 1% to
update the master catalog 27

Retuming to FIG. 1, in order to add to the master
Tibrary 23 and associsted master catalog 27, the host
computer 21 receives, has compressed and stores in the
bulk storape unit 25 digital data representing the new
semyg; and associated pictorial graphics. The host com-
puter 21 receives the digitat data for storage from three
sources: 1) a compact disc read only memory
{CDROM) rcader 51, which reads CDROMs; 2) a
graphics scanner 53, which digitizes pictorial graphic
images; and 3) an analog to digital {A/D} reader/con-
verter 55, which reads analog data from both tapes and
records and then converts the apalog data into digital
dats. A eompression circuit 52 using an adaptive-delts,
pulte-code-modulation compression scheme com-
preases the digital data before it is stored. Other com-
pression schemes may alsa be used. The compression
circnit 32 might also be fully replaced by a software
algorithm which is executed by the host egmputer 21,

FIG. 3 more specifically illusirates the operation of
the host compuater 21 in adding new songs to the master
Library 23. At a block 61, the wser is initially prompted
by the host computer 21 to enter a new song title and
category. The host computer 21 writes this information
into the title field 31 and claszification field 33 of a new
song record 29 at a hlock &3, Next, at a block 63, the
bost computer 21 prompts the wser 1o place sither a
CDROM into the reader 51 or a record or tape into the
reader/canverter 58, After the user has completed this
placement, at a block 67 the host computer 21 identifies
available storage space in ihe bulk storage unit 25 by
apalyring the space in use as deseribed in the current list
of somg tecords 29 in the master catalog 23, The begin-
ning address of this available storage space is placed in
the song zddress ficld 37 of the new song record 29,
Thereafter, at a block 69, the host computer 21 provides
a read ensbic signal on a bus 50 to cither the reader 51
or reader/cemverter 35, Hither the reader 51 or reader/-
convertar 55 responds by reading and sending digital
data representing the new song to the host computer 21
via the bus 50, Utiliring 2 bus 54, the host compaiter 21
forwards the digital data received to the compression
circuit 52, receives compressed digital data from the
compression cirenit 52 and writes the compressed digi-
tal data into the bulk storage unit 25. At & block T,
wpon reacling the end of the digital data output, i.c., the
end of a song, the host computer 21 writcs the byte
length of the digital output into the song size ficld 39.

The host computer 21 at a block 73 prompts the nser
to load a picture, such as an album cover, into the
graphics scanoer 53. At a Block 7§, the host compnter
2 identifies further available storage space in the bulk
stornge nnit 25 and places the beginning address thereof
into the praphics address field 41, Once a picture is
loaded, the host computer 21 at block 77, using the bus
50, provides a rcad ¢usble signal to the scaoper 53
which responds via bus 50 by digitizing the picmre and
transferring the digitized outpot to the host computer
21. Ai a block 79, nsing the bos 54, the host computer 21
forwards the digitized data of the picture to the com-
pression circuit 52, reocives compressed digitized data
from the compression circuit 52, and writes the com-
pressed digitized data into the bulk storage umit 25, Ata
block §1, vpon reaching the end of the digitized output,
ie, the end of the picture, the host computer 21 places
the byte lenpth of the digitized output into the graphics
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size field 43. Finally, at a block &3, the host computer 21
sets the play count field 45 to zero (0). This Oow-chart
is repeated as necessary until all of the aew songs are
added to the master library 27, It is noted that the opera-
tor can also delete, modify or replace any specific song
record 29 found in the master catalog 23 and master
library 27.

Returning to F1G. 1, each computer jukebox 13 plays
songs and displays graphics which are stored locaily in
the Jarge-volume data storage unit 93, The storage unit
93 of the jukebox 13 contains a subset of the songs found
in the master library 27 mainmined by the central man-
agepnient system 11, More specifically, the storage umnit
93 of the jukebox 13 stores a somg library 93 which i a
corresponding subset of the master library 27, The song
library 91 contains afl of the currently available song
selections and associated pictorial graphies for the juke-
box 13, The storage unit 93 also stores a catalog 95 that
iz an index into the local somg lbrary 1. The catalog 95
is similar to the master catalog 23, Both the sonyg library
91 and associated catalog %5 are monitored and updated
by the central managrment sysiem 11 as needed via the
trapsmigsion link 15, The jukebox 13 permits this moni-
toring and updating at any time with no impact on its
end-usar performance.

The jukebox 13 also includes a processing circait 121
which contains a microprocessor 1214, read only mem-
ory {(ROM) 1218 and random access memory (EAM)
121<C, As in conventional computer systems, the micro-
processor 121A operates in accordance with the soft-
warc program contained in the ROM 121B and utilizes
the RAM 121C for scratch-pad memory, The process-
ing circuit 121 may also contain a decompression circnit
{not shown) or may perform decompression using a
software algoritbm stored in the ROM 121B depending
on the type of data compression scheme used by the
central management system 11. In either case, decom-
Pression 15 necessary to decompress the compressed
data received from the central control system 11 so that
the song can be played and associated graphics image
displayed.

The processing cirenit 121 controls the operation and
flow of data into and cut of the jukebox 13 throogh the
maodem 19 via a bus 124. Using the bus 124, the processs-
ng circuit 121 also controls a visual display 125, onc or
more selection keys 123 and a com,/bill detector 126 to
provide the user with an interactive interface to the
jukebox 13. The keys 123 provide signals representing
user inputs such as displayed song selection. The display
125 displays alpha numeric information as well as picto-
tial graphics to interface with the wser. The coin/bill
detector 126 is respomsive to one or more coins or bills
input by a cusiomer to determine whether the proper
amount of money has been input and to provide money
detect signals coupled to the proccssing eireuit. The
processing circuit 121 further eontrols, via the bus 124,
an audio reproduction circait 127 conpled to a speaker
system 129 along a bus 131 to provide an andio output
to the user,

FIGS, 4A and 4B are flow-charts illustrating the
software procedures respectively used by the central
management system 11 and the jukebox 13 in managing
the song library 91 of the juk=box 13. At a block 101,
the central management system 11 initiates communica-
tion with one of the jukeboxes 13 via the transmission
link 15. Immediately thereafier, at a block 103, the man-
apement system 11 requests that the jukebox data be
sent including a copy of the catalog 95, At a corre-
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sponding block 141, the jukebox 13 responds by sending
the copy of the catalop file as well as other jukebox deta
including total money intake over a period of time, The
data zent from the jukebox to the manapement station
tray also inclade customer tequests for new songs, a
customer utilizing the display and keyboard of the juke-
box 13 to enter song request data as discussed below.
Thereafter, at a block 105, by examining each play
count field 45 in the copy of the catalog 95 received, the
management gystem 11 determines the royalty amonnt
due per song and whether to replace or update specific
song entries stored in the juicebox 13. The management
system 11 also detcrmines the total maney intake from
the play count information and compares this value to
the total money intake value received from the jukebox
to provide a check At an inquiry block 107, if no re-
placernents are necessary, the management system 11
branches 1o a block 109 to terminate communication
with the jukebox 13. I, however, replacements are
necessary, the management system 11 braoches to
download the changes. Partienlarly, at a block 111, the
management system 11 downloads to the jukebox 13 the
song records 29 of both the song to be replaced and the
replacement song. In a corresponding block 143, the
jukebox 13 replaces the song record 2% in the catalog
95 Thereafier, the jukcbox 13 identifies available stor-
age space in the storage unit 93 based on the song size
field 39 of the new song, and writes the beginmng ad-
dress thereof into the song address field 37 mm 2 corre-
sponding block 145, Afterwards, at a block 113, the
ceniral management system 11 downloads the com-
preseed digital data of the gong to the jukebox 13, Ata
cormesponding block 147, the jukebox 13 recsives and
writes the data into the song library 91. Next, at a corre-
sponding biock 149, the jukehox 13 identifies available
storage space in the storage unit 93 based on the graph-
ics size ficld 43, and writes the beginning address
thereof into the graphics address field 41 of the new
song. Thereafter, at a bBlock 115, the management sys-
tem 11 downloads the compressed digitized data of the
picture 1o the jukebox 13. The jukebox, at a correspond-
ing block 151, receives and writes the data into the song
library 91. Finally, the block 107 is again encountered.
If further replacements need to be made, the blocks 111,
113 and 135 arc repeated uwntl compleie At a corre-
sponding block 153, the jukcbox similarly repeats the
corresponding blocks 143 through 151 nniil no fiwther
replacements nead to be made, A further block placed
immediately above the block 107 may also be used,
wherein the ceniral management system 11 sends a
delete, modify, add or replace command to the jukebox
13 before downloading into the song library 93. In this
way, the management sysiem 11 receives additional
flexibility in npdating the jukebox 13, It iz noted that the
jukebox I3 can also initiate communications with the
management system 11 at predetermined tdmes or if the
Jukebox determines that an event has occurred that the
management system 11 should be aware of.

FIG. 55 a flow-chart illnstrating the specific opera-
tion of the processing circuit 121 of the jukebox 13 in
interfacing with the wser. At a block 161, if ho song
selection is playing, the processing eircuit 121 operates
in a user attract mode, displaymg a random sequence of
avaiable graphic wpages on the visual display 125,
More particulatly, the processmg cirenit 121 randomly
selects a starting address of the compressad graphics
data from the availahle song records 29 in the catalog
9%, From that starting address, the circuit 121 retrieves
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the data from the song library 91 via the bug 124. The
circuit 121 decompresses and transfers the data along
the bus 124 to the visual digplay 125 for display. There
aftcr, the circuit 121 again mandomly selects a starting
address of available graphics dats and this cycle repeats.
If, however, a song selection is being played when the
block 161 is encountered, the atiract moxde sequencing
does not accur, Instead, the circuit 121 displays the
associated praphics image of the song being played on
the display 125. During the attract mode the processing
circuit 121 may also control the display 125 to present a
prompt requesting customers to enter new song re-
gquests. The new song recquest daim entered by a cus-
tomer using the keyboard is stored and uploaded to the
nansgement system 11 to aid the system 11 in determin-
ing whether new song data should be downloaded to
the jukebox.

At ablock 163, the processing cirenit 121 responds to
a signal indicating user interest from the selection keys
123 by providing on the display 128 those musie catego-
rics, i.e., country, rock, jazz, eic., found in the catalog
95. At a block 168, the circuit 127, responds to a signal
indicating a category selection frot the keys 123 by
providing on the display 125 an index of available songs,
arranged alphabetically either by artist or title, which
can be scrolled and zelected using the keys 123. Upon
selection of & specific song, the cirewit 121 encounters
an inquity block 167, I at the block 167 the circuit 121
determines from the signal received from the money
detector 125 that a sofficient amount of money has not
been deposited, a branch to a block 169 oceurs At the
block 168, using the display 125, the cirouit 121 prompts
the user to deposit money into the coin/bill detector
126, then branches back o the block 161. However, if
sufficient moneys have been deposdted, the circuit 121
branches to a block 171 wherein the circuit 121 updates
the play count field of the selected =ong’s record in the
catalog file 95 and money intake data stored ip the mem-
ory. The circuit alsa places the song record 2% corce-
sponding to the selected song into & quene of song re-
cords to be played. After the sclection is queued, the
citenit 121 encounters an inquiry block 153, If the total
number of selections purchased have been sclected, the
circuit 121 branches back to the block 161. Otherwise, if
further purchased selections are forthcoming, the cir-
cuit 121 branches back to the block 163, In this manner,
all of the selections are made and placed in the gueue.
Upon completion of playing a quened-up, selected song,
the circuit 121 removes the corresponding somg record
29 from the gueue, selects the next song record in the
gueue, begins to play that next song, and execntes the
block 161 It is noted that the eemg quene can be dis-
played on the display 128 in order to show cnstomers
what songs have already been selected prior to making
their selection,

More specifically, referring back to FIG. 1, once a
specific song has been selected and quencd-yp, the pro-
cesging circuit 121 first identifies the beginning address
of the compressed digital data from the song address
field 37 of the song record 29 in the gqueve. From this
address, using the bus 124, the circoit 121 reads the
compressed digital data out of the storage unit 93, de-
compresses that data, and sends the decompressed digi-
tal data to the audio reproduction circnit 127. The avdio
reproduction cirenit 127, commonly found in CDROM
readers and associated amplificrs, converts the digitsl
data’tcr an analog signal which is amplified and used to
drive the speaker systern 129 viz the bus 131, After a
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selected song finishes playing, the processing circuit 121
deletes the song record 29 of the selected song from the
queue, increments the play eount ficld 45 associated
with that song in the catalog 95, and beging playing the
next selected song in the gquene if any exists. The process
set forth in the flow-chart detailed in FIG. 5 5 then
repeatad.

While the present invention is being described and
illustrated in accordance with the preferred embodi-
ment enabling new recardings and computer usage data
o be transferred via the transmission Hoe 15, the moni-
toring and updating may alse be dipectly transferred. In
tins latter embodiment, rontemen physically visit the
location of each computer jukebox 13, During these
visity, the rowiemen carry a portabls mansgement sys-
tetty 181 which has only a subset of potential replace-
ment songy stored in a subset Hbrary and associated
catalog {(not shown) on a portable bulk storage unit 183,
The subset library is Joaded by the portable manage-
ment systent 181 onto the portable bulk storage tnit 183
cither directly from the bulk storage unit 25 or indi-
tectly as i3 initially done by the ceatral management
systemn 171 (described above). In all other ways, the
portable management system 181 operates the samc as
the central management system 11, collecting the cata-
log 95 of each jukebox 13 and npdating or replacing as
necegsary. To accomplish this, the portsble manage-
ment system 181 communicates at a very high rate of
speed with the jukebox 13 via a parallel commumication
link 185 and a direct memory access (DMA) link 187,

Additignally, the routemen may simply exchangm the
“old" storage unit 93 with a pre-loaded storage nmit (not
shown). The eentral management system 11 may later
read the “old" storage unit 93 to gather the information
from the catalog 95. Such sn cmbodiment sdll enjoys
the other advantages made possible by the computer
jukeboxes 13 described herein.

Additonally, it is to be understood that the embodi-
ments of the present invention described hereinabove
are merety illustrative and that other modificaticns and
adaptations may be made without departing from the
scope of the eppended clrims.

We claim:

1. A computer jukebox capable of being updated
upon the receipt of digital data representing a plurality
of songs, data represcnting the identity of each of said
songk and data representing the amount of storage space
necessary to store said digital somg data in gaid jukebox,
comprising:

song selection means actuable by a user for generat-
ing a signal rcprescmting a song selected from a
plurality of songs stored in said jukebox;
programmable computer memory storing digital
duta represcnting each selectable sopg stored in
zaid jukebox and a catalog file including data for
cach stored song representing the identity of said
somg and the location in gaid computer memory of
the digital data representing said somg;

2 communication interface for receiving seid digital
song data, said song identity data qnd said storage
space data;

audio speakers;

a digital to analog converter eoupled between said
song storing computer memory and said zudio
speakers to convert digital song data to an analog
signal conpled to said speakers; and

Processing ineans regponsive to a song selection gg-
nal for accessing said digital data representing 2
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selected zong from said computer memory to apply
said song data to said digital to analog converter
and said processing means being responsive to digi-
tal song data, song identity data and storage space
data received by said communication interface to
control the storage of said digital sorg data to
update said jukebox,

2. A computer jukebox as recited in claim 1 wherein
said song selection means includes means for displaying
information identifying each song stored in said juke.
box, zaid processing mesns being responsive to said

5

catalog file data to control the information displayed on

said display means to represent said opdated jukebox
song selections.

3. A computer jukebox as recited in claim 1 wherein
sald communication interface inclodes a modem.

4, A computer jukebox as recited in claim 1 wherein
said communication interface includes a radio fre-
qUEnCY TECEver.

5. A computer jukebox as recited in claim ! whersin
said communication interface includes a direct comtnu-
nication interface port.

6. A computer jukebox s recited in claim 1 further
including a moncy intake device, said device generatng
a moncy detection signal upon the receipt of money
mtake of a predetermined amownt, said processing
means being responsive 1o said money detector sigmal to
update 2 money intake memory location in said com-
puter memory, said location storing data representing
the total intake of money for said ulebox over a period
of time, said communication mierface including means
for transmitting said money intake data to a remote
location under the control of said processing means.

7. A jukebox network comprising: a plurality of com-
puter jukebozes, each jukebox including

a programinable compiter memory storing digital

data repressnting & piorality of selectable songs and
data for =ach stored song representing the identity
of said song and the location in said computer
memory of the digital data representing said song;

15

0

25

a0

LE]

50

55

63

10

a song selection device actoable by a user to select 2

song stored in said memory;

a communication interface for receiving and trans-

mitting digital data including digital song data; and
processing means responsive to a song select signal
for controlling the accessing of song data stored in
said memory to control the playing of a tong and to
store song usage data in taid memary, said prooceis-
Ing means being responsive to the receipt of dipital
song data by said commumicatiom intexface to con-
trol the storage of said song data in said compwier
memory;
a management station for opdating said plurality of
Jukeboxes, said mansgeraent station inchiding a commu-
nication nterface for receiving and transmitting data
and a host processing means for controlling the trane-
missiom of digatal song data to a computer jukebox to
update the jukebox, said manapement station being
operative for selectively transmitting digitat song data
to different ones of said jukeboxes in response to song
usage data received from a respective jukebox.

4, A jukebox network as recited in claim 7 whereim
said management station is remote from seid plurality of
jukeboxes and the comrpunication interface of said man-
agement statiom and cach jukehox provides a two way
commumnication link between said remote management
station and said jukebox.

9. A jukcbox network as recited in claim 7 whersin
said manapement station 15 portable.

10. A juksbox network as recited in claim 9 wherein
said communication interdface of said managcment sta-
tion and & jukebox provides a direct conmection be-
tween said station and said jukebox.

11. A jokehox network as recited in claim 7 wherein
said song nsage data comprises a play connt for each
song om a jukebox, said play count corresponding to the
number of a sang has been played on respective juke-
bot.

12. A jukebox network as recited in claim 7 wherein
zaid processing means processes said song usage data to
determine which songs should be replaced on a respec-

tive jukebox.
* » E L] *
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COMPUTER JUKEBOX AND JUKEBOX
NETWORK

This application is a continuation of 11.5. patent appli-
cation Ser, No. 268.782 filed Jun, 30, 1954, now abandoned:
which iz a division of U5, paient spplication Ser. No.
#46.707. filed Mar, 6. 1992, now U.5. PaL. Mo, 5355302,
which is a continualiop-in-part of U.S. application Ser. No.
§38.981 filed Jue. 15. 19490}, now abandoncd

FIEL1} OF THE INVENTION

The present invention relates pencrally to a jukebox
sysicm., and more particularly to such a system including onc
ar mote computer jukeboxes that can be managed from 2
retnote location,

BACEGROUND OF THE INVENTEON

Heretofore . an assorament of musical recordings found in
a jukebox comsists of & plurality of records, each record
containing a specific recording. Traditionatly. these records
are grooved phonograph records, Afier a pawon fuakes &
selection. the selected phonograph record is mechanically
memoved from a storege rack within the jukebox, and the
phonogeaph record is placed epon rotating platforr. A stylus
which is connerted to a speaker sysiem is then placed upon
the rotating phoaogeaph record. resulting in the phanograph
recond belng played by the jukebor. For cach sclection. a
scparate phonograph reeard must be removed from the
starnge rack in order 1o be played by the jukebox,

Conventional jukcboxes have also implemented compact
disks as meeps for creating an assortment of musical songs.
Compact disks provide the improved sound guality made
possible by digital recordings. The same techmigue.
however, s used to play compact disks. A separate compact
disk eoresponding to each selection must be removed from
a storage rack it order for the juksbox to play the sclection.

Updating conventional jukeboxes is a costly and time
copswining task, Routemen must periodically travel 1o each
jukebox location and replacs the existing recordings of each
Jukebox with up-to-date records. The exisling recordings arc
no longer nsed by the jukcbox once removed. thus making
the conventional method wasteful.

Rouwlemen must also travel to sach jukcbox location to
keep a tally of the sumber of times cach musical recording
is selected in order to determine royalty fees. It is known to
provide a jukebox with a counter that keeps track of the
pumber of times each musical recarding is selected, but
reanemen must still avel to sach jukebox location to obtain
this information. Such a process reguires an cxoessive
number of people to viait jukebox location periodically and
visually read the information off the counter within cach
jukebox. Since the number of jukeboxes in operation is qqudte
larpe, the cmployment of foutemen to obtain such data
Involves a considerabde expensc, Furthermore, the cver
changing hature of the recording industry requires that such
dats be pathercd frequently in order o kecp shreast of a
continually changing market.

OBIECTS AND S5UMMARY OF THE
INVENTION

Accordingly, L is a primary object of the present invention
ta provide a method and apparacus for managing a plurality
of computzr jukeboxes which is capable of climinating the
necessity for routemen to change recotds in the juksboxes.
The computer jukcboaes wore recordings in memory, thus

5.781.889
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enabling routemen to simply load new recordings into the
memory of each computer jukebox,

Ancther object of the prescnt invention is to climinate a
necessity for routemes by cnabling wew recordings and
selection menus to be downloaded to each compater jukchox
via a transmission link, In that r=gard. it is an object of the
prezent invention to provide a method and apparatos which
climinatcs the material waste usuatly associatzd with updat-
ing jukcbomos, Instead of throwing away old recordings and
replacing them with new ones. as is the conventional
procedure, the prosent jnvention climinates this waste by
cnabling new recordings to simply be downloaded into the
memory of cach computer juksbos. The old recordings are
simply erascd, if necessary.

Another object of the present invention is to provide a
method and apparatus which is capable of remotely obtain-
ing jukebox usage data, thus climinating a necessily for
routemen to do this task. The present invention utillzes a
computer jukebox. which as part of its software
programming. slores the aumber of times cach musical
recording is played and the number of credits that have becn
awarded, This data is uploaded to a central control device via
a transmiszion link,

An additional ohject of the prescor invention is 1o provide
a method and apparatus utilizing moden computer technol-
ogy o digitalty siore and play musical records. The jukebox
of the present invention is basically a computer having a
sophisticated audio production capability. the computer star-
ing digitized song data In a computer memory. Recause
conventiopal jukeboxes maintain compart discs of records
In the jukebox, theft of the compact disc/records has been 2
problem, this problem being elimipated by the préscot
invention's utilization of a computer memory to stexe the
digitized song data.

A further chject of the peescot invention is to provide a
method and apparatus capable of being used with the riole
management of jukeboxes via public telephone Lines without
interfering with establishments® use of their own phone
lines.

Other objects, features and advantages of the present
invention will be readily spparent from the following
description of certain preferred embodiments thereof taken
in conjunction with the accompanying drawings. although
variations and modifications may be effectcd without depart.
ing from the spirt and scope of the novel concepts of the
disclosure,

BRIEF DESCRIFTION OF THE DRAWING

FIG. 18 a block diagram of the compute jukebox system
of the present invention;

FIG. 2 is an illustration of the data stuchue of an
individual song record stored in a master Ybrary catatog
illustrated in FIG. 1;

FIG. 3 is a flow-chart fllustrating the procedurc for storing
new songs in & bulk storage nnit Mlustrated in FIG. 1

FIGS. 4A and B are Aow-—charts illusteating the softwars:
procedurcs used by the central managermenl system and the
jukebox respectively in managing the sopg library of the
jukebox; and

FIG. 5 is 2 fow-chart iliustrating the specific operation of
the jukebox in intarfacing with a user

DESCRIPTION OF THR PREFERRED
EMBODIMENTS

In accordance with the prescot invention as shown in FIG.
L. a contral management system 11 monitors and updates the
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available selection of music o a oumber of remnoizly kocated
jukeboxes such as 3 jukebox 13, Particularly, the central
management sysicm 11 monitors each jukebox 13 to deter-
mine the pumber of limes each song has bees played. From
these pumpbers, the central management system I1 cap
calculate the royalty payments that are due. Morc
importantly, the central mapagement system 11 cap identify
those specific songs which ored to be replaced in each
jukcbox on an individual basis, the ceniral managemen
system communicating replaceiment songs to each jukebox
13 to update the available music seleetion therein as heeded.

Fach jukcbox 13 is basically a computer having sophis-
ticated audie production capability whercin cach compiter
jukebox 13 Is programmed to play songs that have besn
digilfly compressed and stored in a large-volume data
storage unil 93, The storage unit 93 may be a optical
memory or any other available large volume noavolatile
computer memery that provides both read and write access.

The central management sysism 11 communicaics with
cach computer jukebox 13 via a lransmission link 15, The
ceniral management sysiem 11 apd each jukebox 13 use
respective modems 17 and 19 1o maintain serial compuni-
cation on the transmission fink 1%. The ransmission link 15
may be a cable system such as public or private telephone
lings or the like However, the modems 17 and 19 may be
replaced with RF (radio frequency) rensceivers and asso-
ciatcd amtcanas. In the latter instance the ttanzmission link
15 is an BF lLink,

Specifically, the central management system 11 includes
a host computer 21 which maintains 3 master Litwwy 23 of
songs and associatcd graphics which are stored in & oom-
pressed digital fonm in a bolk storage unit 25. The bulk
storage unit 2% is capable of sioring vast amounts of digical
dats, and may be take the form of a rcad-write optical
storage device. The host computer 21 indexes the master
library 25 by using a mastar catalog 27 which s also
maintained in the bulk starage unil 25,

The master catalog 27 stores a song veoord 29, as illus-
watcd in FIG. 2. for cach song stoeed 1n the master Libeary 23,
Hach song record 29 associates information in the following
Aelds: a) a title field 31, containing the name of the song; b)
a clagsification field 33, coptaining the lype of muic, Le.
couniry, pop, jazz, classleal ec.; c) a song address ficld 37,
containing the beginning address in the bulk storage undt 2%
of the compressad digital data of the song; &) a song size
ficld 39, coptaining the pumber of bytes in length of the
compreased digite]l daia; ) a graphics address field 41.
containing the beginning address in the buolk storage ynil 25
of the compressed digital data of & graphics image. if any. to
be associated with the song: f) a graphics size field 43,
containing the avmbxr of bytes in Jength of the compeessed
graphics images; and g) a play count ficld 4%, coptaining n
count which Indicates the number of times this specific song
has been played. By parsing the master catalog 17 the host
computer 21 can quickdy locats all available information
relating to aey avallable song, The master catalog 27 also
stores data particular to cach jukebox such as the pumber of
times cach available song has been played, the coin intake
for that jukebox, ete, The data particular to each jukebox is
uploaded from the jukcbox to the contal mapgagement
system 11 to updatz the master catalog 27.

Returning to FIG. L. in order to add to the master litwary
23 and associated masier catalog 27, the host computer 21
receives. has compressed and stores in the bulk storage unit
25 digital dute repwesenting the new song and associated
pictorial graphics. The host computer 21 receives the digital
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data for storage from thres sources: 1) 2 conpact disc read
only memory (CDROM) reader 51, which reads CDROMS:
1) a graphics scanner 53, which digitizes pictorial graphic
images; and 3) an analog to digital (A/D) reader/converter
55. which reads analog data from both tapes and records and
then converts the analog data into digital data. A compres-
siop circuil 52 uslng an adaptive-delta, pulse-code-
mvixdulation compression schere comyxesses the digital data
before it is stored. (ther compression schemes may also be
used. The compression circuit ST might also be fully
replaced by a software algorithm which is executed by the
host computer 21,

FIG. 3 more specifically illusirabes the operation of the
host computer 21 in adding pew songs o the master library
23, At a block 61, the user & initially prompted by the host
compter 21 (0 eB1er 4 Bew song tith: and category. The host
compiser 21 wiites this information into the title field 31 and
claszification field 33 of a new song record 29 at a block 63.
MWext, al a block 65, the host compater 21 prompts the wser
to place either 3 CDROM imio the readex 51 or a recard or
tape Into the reader/converter 55, After the usat has com-
pleted this placement. at a block 67 the host computer 21
jdentifics available serage space in the bulk storage unit 28
bry analyzing the space in use as described in the cutrent list
of song records 29 in the master catalog 23, The boginning
address of this availabls stovage space is placed in the song
addeess field 37 of the new song record 28 Therenfter. at a
block 6%, the host computer 21 peovides a read coable signal
on a bus 58 to efther the reader 81 or veader/converier 55,
Either the reader 51 or reader/converter 55 responds by
reading and seading digrital data repeezenting the pew song
to the host computer 21 via the bus 58, Utilizing a bus 54,
the host computer 21 forwards the digital data received 10
the compresslon circuit 52, receives compwessed digial data
from the compression cireuit 52 and writes the compressed
digital data into the bulk sterge unlt 25, At a bleck 71, upon
reaching the cod of the digital data output. i.c.. the epd of &
song. Lhe host cotmputer 21 writes the byts leagth of the
digital ounput into the song sze Geld M,

The host comperter 21 ot » Block T3 prompts the uscr to
load a picture. such as an albim cover. into the graphics
scanuer 53, At a block 75, the host computer 21 identifies
further avallable storage space in the bulk storage unit 25
and places the beginning address thercof into the graphics
address ficld 41. Once a picture 15 loaded, the host computar
21 at block 77, usng the bus 58, provides a reead enable
signal to the scanncr 83 which responds via bus 50 by
digitizing the pichre and trapsferring the digitized output to
the host computer 21. At a block 9. using the bus 54, the
host computer 21 forwards the digitized data of the picture
to the compresson <rewilt 52, receives compressed digitized
data from the campweszion circoit 52, and writes the com-
pressed digitized data joto the bolk storage unit 25. At a
block 81, npon reaching the cod of the digitized outpot, L.e.,
the end of the picturs, the host compater 21 places the byt
Iength of the digitized output iato the graphics size field 43,
Finally. at a block 83, the host computer 21 sets the play
count ficld 48 to zero (0). This Sow-chart is repeated as
neosssary until all of the new songs arc added to the master
library 27. It iz noted that the operatar can also delcte.
modify or replace apy specific song reoord 29 found in the
masier catalog 23 and master library 27

Returning to FIG. L cach compuler jukebox 13 plays
songs and displays graphics which arc stored locally in the
large-volume data storage unit 93, The storage unit 93 of the
jukebox 13 conimins a subset of the scngs found jo the
master library 27 maintained by the coniml management
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sysicm Il More specifically. the storage unit 93 of the
jukebox 13 siores a song Hbrary 91 which is a corresponding
subset of the master library 27. The song lbrary 91 contains
all of the currently available song selections and associated
pirtorial graphics for the jukebox 13, The storage unit 3
also storcs a catalog 95 that is an index into the local song
library 91, The catalog 95 is similar to the master catalog 23,
Both the song library 91 and assoclated catalog 95 are
monitored and updated by the central management systén
11 as needed via the rapsmissioa link 15. The jukebox 13
permits this mondtoring and updating at any time with oo
impact o its end-user perfarmance.

The jukebox 13 also includes a processimg circuit 121
which contains a microprocgssor 1214, read only memory
{ROM) 1218 and rapdom aceess memory (RAM) 121C. As
in conventicnal computer systems. the microprocessor 1214
operales in accordance with the software program contained
in the ROM 121B and utilizes the RAM 1210 for saratch-
pad memory, The processing cireyit 121 may also contan a
docompression cirouil (ool shown) of may perform decom-
pression using 4 software algorithm stored in the ROM 1218
depending on the fype of data compression scheme used by
the central management system 11, In either case, decom-
pession it pecessary to decompress the compressed dals
received from the centrsl contral system 11 so that the zong
can be played and associated graphics image displayed.

The processing circuit 121 controls the operation and flow
of data into and oot of the jukebox 13 through the modem
1% vig a bus 124. Ulsing the bus 124, the processing circuit
121 also controls a visaal display 125, ooc or mope selection
kzys 123 and a coinbill detector 124 to provide the user with
an interactive interface to the jukebox 13, The keys 123
provide signals representing user inputs such as displayed
song selection, The display 128 displays alpha oumeric
information as well as picierial graphics to interface with the
user. The coin/bill detector 126 Is responsive (O GIC O Mope
coins of bills input by a customer to determine whether the
proper amount of money has been doput and to provide
money detect gsignalz coupled to the processing circuit, The
processing eircuit 121 further controls, via the bus 124, an
andie reproduction ciccuit 127 coupled to & speaker systom
12% along a bus 1} 10 provide an audio outpat to the uscr,

FIGS. 4A and 4B are flow-chants lllustrating the software
procedures respectively used by the cenial management
systerm 11 and the jukebox 13 in managing the song Hhrary
91 of the jukebox 13. At a block 181, the ceniral manage-
ment system 11 initiates commmuopication with one of the
jukeboxes 13 vin the transmission sk 15, Immedizicly
thereafter. at a block 103, the managemem sysicm 11
requests that the julkebox data be seot including & copy of the
catslog 95. At a caresponding block 141, the jukebox 13
responds by sending the copy of the catalog file s well as
other jukebox data including votal money intake over a
period of tme. The data sent from the jukebox to the
management station may also include customer tequests for
Dew songs, a custoipet utilizing the display and keyboard of
the juksbox 13 {o ewter song request data as discusscd below.
Thereafter. at a block 185. by cxamining cach play count
fiekd 45 in the copy of the catalog 95 recsived, the manage-
raent system 11 determines the royalty amount dus per song
and whether to replace or update specific song entries stored
in the jukebox 13, The management systern 11 also deter-
mines the tolal money intake from the play count informa-
tion and compares this value to the total money intake value
received from the juksbox to provide a check. Al an inguiry
block 107. if no replacements are necessary, the mapage-
ment system 71 branches to a block 109 tw terminate

20

5

38

40

30

)

]

6

communication wilk the jukebox 13, I, however, replace-
ments arc necessary. the management system 171 bravches to
download the changes. Particularly, at a block 111 the
management syster 11 downloads to the jukebox 13 the
song reconds 29 of hoth the song to be replaced and the
replaccment soug. In a comesponding block 143, the julce-
box 13 replaces the song record 29 in the catalog 95,
Thersafter, the jukebox 13 identifics available slormge space
in the storage unit 93 based on the song size ficld 3% of the
new song, and wriles the beginning address thereof into the
song address field 37 in a comesponding block 145
Afterwards. at a biock 113, the ceatral management system
11 downloads the comptessed digital data of the song 1o the
juksbox 13. At a cotresponding block 147, the jukebox 13
reoeives and writes the data into the song Library 91, Ncxt.
al & coresponding block 149. the jukebox 13 ideetifies
available storage space in the steaage unlt 93 based on the
graphics size ficld 43, and writes the beginning address
thereof into the graphics address field 41 of the new sobg.
Therzafter, at @ block 1%, the management system 11
downloads the compressed digitized data of the picture to
the jukebox 13 The jukebox, at a cofresponding bloek 151,
receives and writes the data into the song Hbrary 1. Finally.
the Block 107 is again encountered. If further replacements
nead 10 be made, the blocks 111, 113 and 11¥ are repeated
until complete At a comresponding block 153, the ukebox
similarly repeats the comesponding blocks 143 through 151
until no further replaccments necd to be made. A further
block placed immediatcly above the block 167 may also be
uscd. wherein the central management system 11 sepds =
delete, madify, add or replace command to the jukebox 13
before downloading into the song Library #3. In this way. the
management systern 1l recelves additional fiexibility in
updating the jukebox 13, It is noted that the jultebox 13 can
also indtinte commupications with the managemsnt system
11 at pedetermined tmes or if the jukebox determines that
an cvent has ocomred that the management system 11 should
be awarc of.,

FIG. % is a flow-chart illustrating the specific operation of
the processing clrewdt 121 of the jukebox 13 in interfacing
with the aser. Al a block 161, if no song selection is playlng.
the procossing cironit 121 operates fn 2 user atipact mode,
displaying a random sequence of available graphic Images
on the visual display 125, Maore particutarly, the processiog
circuit 121 mpdomly selects a starting address of the com-
presgcd graphics date from the available song records 29 in
the catalog %%, From that starting addeess. the circuit 121
retrieves the data from the song Hbrary 91 via the buz 124,
The circuit 121 decompresses and tragsfers the data along
the bus 124 to the visual display 125 for display. Thereafter,
the circnit 121 agaln randomly sclects a starting address of
avallable graphics data and this cycle repeats, If, however. a
song sclection is being played when the block 161 is
encountered, the attrect mode sequencing does not occur
Insicad. the circwil 121 displays the associated graphics
image of the song being played on the display 125 During
the attract mede the processing circuit 121 may also control
the display 125 10 prescnt A prompt réquesting cogtomers to
cnter now song requesis. The new song request data entered
by A customer Uslog the keyboard [s stored and uploaded 1o
the management system 11 to aid the system 11 in defer-
mining whether new song data should be downloaded 1o the
jukebox.

Al a block 163, the processing circuit 121 responds to a
signal indicating user inteyest frotn the selection keys 123 by
providing on the display 128 those music calegories. fLe..
country. rock. jazz. etc.. found in the catalog 95. At a block
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165, the circwil 121 responds to a signal indicating a
category selection from the keys 1I3 by providing on the
display 125 an index of available songs, aranged alphabeti-
cally cither by artist or tle, which can be scrolled and
seleqied using the keys 133, Lipon seleation of a 5 ¢
song, the circuit 121 encounters an inquiry block 167, If at
the block 167 the circuit 121 datermines fom the signal
received fromn the money detector 125 thet a sullicient
amount of moncy has not been deposited., a branch toa bMock
16% occours. At the block 16%. using the display 125, the
circwit 121 prompts the user to deposit moncy into the
coin/bill detector 126, then branches back to the block 161.
However, if sufficient moocys have besn deposited. the
cireuit 121 branches to a block 171 whereln the circnit 121
updates the play count field of the sclected song's record in
the catalog file %5 apd moncy intake data stowed in the
memory, The circuit also pleces the song recond 29 cosre-
sponding to the selecied song into a queue of song records
1o be played. After the selection 1s queusd. the circuit 121
cocounters an inquiry block 153, if the total turohe of
sclections purchased have been selected, the cirewit 121
branches hack to the block 161, Othenwise, If further pur-
chased selections are forthcoming, the circuit 121 brapches
back (o the block 163, In this manncr, all of the sclections
are tmade and placed in the guens. Upon completion of
playing & gucued-up. selected song, the circuit 121 removes
the corresponding song record 29 from the queus, selects the
next song record in the gueue. begins (o play that ncxt song.
and sxercutes the biock 161. B is noted that the song queue
can be displayed on the display 125 in order to show
customers what songs have abready been selected peior 1o
making their selaction.

More specifically. referring back to FIG. 1. once a specific
song has besn selected and quencd-up, the processing cirouit
121 Arst identifies the bepinning address of the compressed
digirtal data from the song address ficld 37 of the song record
29 in the goeue, From this address, using the bus 124, the
circult 121 reads the compressed digital datn out of the
storage upit 93, decompeesses that data, spd seads the
decompressed digital data to the audio reproduction circuit
117. The andio reproduction cincult 127, commondy found in
CDROM readers and associated amplifiers. copvents the
digital data 1o an analog signal which is amplified and nsed
Lo drive the speaker system 129 via the bus 131, After &
selected song finishes playing, the processing circuit 121
deletes the song recond 29 of the selected song from the
queue. increments the play count ficld 48 mssociated with
thul song in the cairlog %5, and beping playisg the next
selected sonyg in the quens if noy cxists. The process sct farth
in the flow-chart detailed in FEG. 5§ is then mopeated.

While the prescat invention is being described and illus-
trated in accordance with the preferrcd cmbodiment
enabling mew recordings amd compirer usage data o be
transferred via the wansmission linc 15. the monitoning and
updating may also be directly mansfared. In this latter
embodiment., rouieman physically visit the location of each
compuier jukebox 13. During these visits. the routcmen
camry a portable managemnent system 181 whick has only a
subset of potestial replacement songs stored in A subsel
library and assoeinted catalog (not showi) on a portable bulk
storage unit 183, The subsct library is loaded by the portable
management sysicm 181 onto the portable bulk storage unit
183 either directly from the bulk storage unit 25 or indirectly
as is Initially done by the central management system 11
(described above). In ali other ways. the portable manage-
ment system 181 operates the same as the contral manage-
ment system 11, collecting the catalog 95 of each jukebox 13

25

3

63

8
and updating or replacing as pecessary. To aceomplish this,
the portable magageroent systerm 181 commusicates at a
very high rate of speed with the jukebox 13 via a paralicl
commuaication link 185 and a direct memory access (IIMA)
link 187,
Additionally, the romtersen may simply cxchange the
“old™ storage unit %3 with a pre-loaded stopsge unit (ot
shown). The contral management system 151 may later read
the “old™ stosage unit 93 1o gather the information from the
catalog 95. Such an embodiment sUll enjoys the other
advantages made possible by the compuler jukeboxes 13
described hercin.
Additicnally, it is to be understood that the embodirents
of the present invention described hereinabine are merely
illustrative apd that other modiflcations and adaptations may
be made withowt departing from the scope of the appended
claims.
We claim:
L An improved computer jukcbox for playing songs
selected by uters of the computer jukebox from a 1ibrary of
songs that have been digitally compresscd and stored i the
computer jukebox. where the scleciable songs stoved in the
computer jukcbox arc capable of being updated upon the
receipt of compressed song digital data, which represents at
least one song. as well as soog idegdty data, which repre-
senis the identity of each such song, the computer jukebox
cotrprising:
a communication interface for recciving the compaessed
song digital data and the song identity data;

computer memory sioring the received compressed song
data and the reccived song identity dara for sach of the
sopgs stored;

tncaps for displaying, to prospective vsers of the comr-

puter jukebox. information thet identifies the songs for
which song digital data s stored jn the computer
memory and that is bascd o song identity data;

means for permitting a user of the computer jukebox o

sclect at jeast ome song 10 be played on the computer
jukcbox from the song identity information displayed
on the display mcans and for generating a signal
represcating the song sclecied by the user;

at least onc audio speaker;

mecans for decomgeessing compressed song digital data;

a digital 1o analog converier ocoupled between the decom-

pressing means and the audio speaker to copvert song
digital cata i analog signal coupled to the speaker; amd
mesns for processing and acccssing song digital data,
in responsc o A sopg seloetion signal. from the com-
puier menkxy so that the accessed song digital data
cocresponds to the song sclected by the user and foo
applying the accested song digital data to the docom-
pressing means and to the digital to analog converter so
that the song selected is played on the computer juke-
box as a resuli of the corresponading stored song digital
data being decomnpressed apd converted by the decom-
eossion means and the digital to analog converters,
respectively, with the proccssing means also being
responsive W compressed song digital dats and to song
identity data. which may be received by the commp-
nication interface of the comprer jukebox. o congol
the stomage of the received compressed song digital data
and the reccived szong identity data in the comyputer
Memory 50 as to update the lbvaty of songs stored in
the computer jukebox.

2. The compinier jukehox as recited in claim 1 whercin the
processing means is esponsive to the catalog file data to
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control the information displayed on the display means to
represent the updated jukebox song selections: wherein the
processing means stores in the cotnpulcr Memory SORE
usage data penerated upon the playing of a song: amd

wherein the commwnication interface ncludes means o 5

transmitting song usage data under the control of the pro-
cessing means.

3. The computer jukehox as recited in claim ¥ whercin
digital data reccived by communication interface may also
includes dipital data representing pictorial graphics; and
wherein the graphics digital data Is compressed when
received by the communlcation interface of the computer
Jukebox.,

4. The computer jukcbox as recited in claim 3 wherein the
graphics dipital data represenl song associated pictorial
graphics; and whercin when no song is playing on the
computer juksbox., the processing mmeans operates the dis-
play meuns in & user attract mode so that a song associated
graphic images. corresponding to song digital data stored in
the computer memery. are displayed on the display means.

5, The computer jukebox as recited in claita 1 whesein the
communlcation intorface is a communication interface
selected from a group consisting of a modem, 2 radio
frequency receiver or a direct communication interface port;
and wherein the song identity data is also compressod when
received by communication interface of the computer juke-
box.

6. The computer jukebox as recited in claim 1 further
incloding 3 money intake detection device. with the money
intake detection device goneraling a money detection signal
upon the receipt of moaey intake of a predetermined ameunt
on behalf of the computer jukebox; wherein the processing
means I5 responsive to the money detector signal to update
a money intake memory location in the computer memoty.
with the moncy intake memory location storing data repee-
senting the total intake of mopey for the computer jukebox
over a pericd of lime; and wherein the commuaication
intzrface inctuding means for ransmitting the money intake
data under the control of the processing means.

7. An improved computer jikebox network comprising: a
plurality of computer juksboxes where each of the computer
jukeboxes is capable of playlng songs selectad by users of
the corapater jukebox from a libracy of songs that have been
digitally compressed and stored in the compiter jukebox and
whese the zelectable sungs vn the computer jukebox are
capable of being updated upon the receipt of compressed
song digital data. which represents at Least one song. as well
as song ldentity data, which rpresents the identity of each
such song; and a maoagement station for wpdating the
litrary of songs In cach of the plurality of computer
jukeboxes,
with cach computer jukebox including:

a commupication Ieterface for receiving compressed song

digital data and song identity daba;

computer memory stoeing the received compressed song

digital data and the reccived song idemity data for each
of the sonps stored;

means for displaying, 1o prospective users of the com-

puter jukebox, information that identifies the songs for
which song digital data js stored in the computer
memory and that is based on song idcatity data;
means for permitting a user of the computer jukcbox to
sclect at least one song 0 be played on the competer
jukehax from the song dentily information displayed
on the display means and for gencrating 8 signal
representing the song sclected by the user;
at {east one audio speaker:
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means for decompressing compressed song digltal data:

a digital to analog converter coupled berween the decom-
pressing means and the audio speaker to converl song
digital data to analog signal coupled to the speakers;

means for processing and for accessing song digital data,
in response to a song selection signal, from the com-
putcr merory so that the accessed song digital data
copresponds to the song sclected by the user and for
applying the accessed song digital data to the decom-
pressing means and to the digital to analog converier so
that the song selecied is played on the computer jule-
box as a resyll of the corresponding stored song digital
data being decompressed and converted hy the decom-
pression means and the digital to analog convene.
tespectively, with the processing means also being
rospansive t comprrssed song digltal data and to song
idcntity digital data. which may be received by the
commumcation interface of the computer jukebox, to
control the storage of the received compressed song
digital daia and the received song jdentity dats In the
CompIler METrY 50 as 1o update the libeary of songs
gtored in the compuier juksbox: and

with the management station including:

a commuaication interface for receiving and ransmitting
comyeessed song digital data, song identity data and
other compressed digital data; and means for process-
ing and conwolling: the storage of song digital data,
reprezenting a set of songs, and song identity data.
representing the identity of the set of songs. in a storage
unil; the compression of song digital dats; and the
transmission of a subsct of compressed song digital
data and song idsntity data for the subsct 1o 8 compuier
jukehox to update the library of songs in the computer
Jjukebox;

the managcmest station being operatve for selactively
transmitting the song digital data and soag idsntity data
to different ones of the plurality of computer jukeboxes.

8. The jukebox network as recited in elaim 7 wherein the
managcment station is remote from the plurality of computer
jukeboxes; and whercin the communication interface of cach
computer jukchox provides a two way communicatios link
hetwean the management station and the computer jukebox.

9. The jukebox network as recited in claim 7 wherein said
managcment statlon is portable; and wherein the cOmmUni-
cation inteiface of the management stalion and a coraputer
jukebox includes a direct communication link inteaface poct.

16. The jukcbox petwork recited in claitn 7 wherein the
processing means of cach computer jukebox is responsive 10
the eatalog file datz of the computer jukebox to control the
information displayed on the display means of the computer
jukebhox to represent the updated library of songr stored in
the computer jukebox.

11. The jukebox network recited In claim 7 wherein each
of the processing means of each of the computer jukcboxes
stoTes gong usAge datm in the computer memory of the
computex jukebox pencrated upon the playing of a song;
wherein the communication imierface of the computer juke-
box includes means for transmiting the song usape data.
undex the control of the proccssing means of the coraputer
Jukebon. to the managemcnt statioh; and wherein com-
prossed digital data received by a computer jukebox com-
munication interface from the management station may also
include compressed digital data representing song associ-
ated to pictorial graphics.
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11. The jukebox petwork as recited in claim 11 wherein
the pracessing means of the managemenl statjon processes
the song usage data communicated (o the mansgement
station by a coraputer jukchox to determine which songs
should be replaced on the computer jukebox; and wherein
the song idenlity date is also received by the communication
interface of each jukchox compuice as compressed digital
data,

13, The jukebox nctwork recited jn claim T wherein cach
computer jukebox fither including & mooey intake detec-
tivn deviee, with the money intake detection davies gener-
ating 4 money dotoction signal upon the receipt of money

3

12

intake of a predetermined amount on behalf of the computer
Jubieban; whersin the processing means of the computer
Jukebox is responsive to the money detector signal 1o updale
A money [ntake meamory location in the computer memory of
the computer jukebox, with the monsy intake memory
location storing data representing the lotal intake of money
for the computer jukebox over a period of time; and whersin
the communicition interface of the computer jukebox
includes means for transmitting the money intake data to the

10 management siation.
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157) ABSTRACT

A method aod apparatus as shown for managing a plurality
of computer jukeboxes at different locations from a central
station, Each jukebox inclndes processor means for control-
ling the compuler jukehox, storage and retrieval means for
data, display means lor selection menus, audic proguction
means for playing musical records, and a wser interface
cnabling patrons lo communicale with the Processer means.
The central station can he used to download musical reeard-
ing dala to cach compuler jukebox, and each compater
jukebox can upload wsape data to the central station.
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Fig. 3
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Fig. 5
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5YSTEM FOR MANAGING A I'LURALITY
OF COMPUTER JUKEBOXES

This is a continuation-in-part of U.S. patent application
Ser. No. 08/584,253, filed Jan, 11, §996 now U8, Pat. Mo
5,781,889, which is a contimation of U 8. patent application
Ner. No. 0B/268,782, fled Jug, 3, 1994 now abandaned,
which is a continuation of U.8. patenl application Ser. No.
07/538,981, filed Jun. 15, 1990 pow abandoned.

FIEL]? QF TIIE INVENTION

The present invention relates generally o a jukebox
system, und more particularly to such a sysiem inctuding one
o more compwer jukeboxes that can be managed fiom a
remole location,

BACKGLROUNI OF THE INVENTION

Herelolore, an assortment of musical recordings fonnd in
u jukebox consists of a plurality of records, cach record
comlaining o specific recording, Traditionally, these records
are grooved phonograph records. After a patron makes o
selection, the sclected phonograph reeord is mechanicaly
removed from a storage rack within the jukebox, and the
phenngraph record i3 placed upon rotating platform. A slylus
which is connecied 10 a speaker syslem 15 then placed upon
the rotating phonograph record, resulling in the phonograph
record being played by the jukebox. For cach selection, a
sepatate phopngraph record mnst be removed from Lhe
slorape tack in erder 1o be played by Lhe jukcbox.

Conventional jnlebaxes have also implemented compast
disks a5 means for creating an assoriment of musical songs.

Compact disks provids the improved sound quality made -

possible by digital recordings. The same Llechuique,
huwever, is wied w play compact disks. A separaic compact
disk carresponding 1o cach selection must be emoved from
a storape rack in order for the jukehox to play the selection.

Updating conventional jukehoxes is a costly and time
copsuming Lask. Routemen must periodically travel to each
jukehox location and replace the existing recordings of cach
jukebax with up-to-date records, The exisling recordings are
o longer used by the juksbox omee remuved, thus makiog
the convenlional method wasieful,

Roulsmen must alsa travel o each jukebox localion 10
keep a tally of the number of limes each musical recording,
is sctocted n order to determine royalty fecs, 11 is known 10
pravide a julebox with a eounter that keeps track ol the
number of times each musical recording is selected, but
routemen must sl travel 1o ach jukebox location ta obtain
this information. Such a process requires an excessive
oumber of people 1o visit cach jukebox location periodically
and visually read the information off the eounter withia ¢ach
julebox, Since the number of jikeboxes in operation is quile
large, the employment of roulermen to obtain such data
involves a copsiderable exponse, Furthermore, the sver
changing nature of the recording industry requires that such
data be gathered frequently in order to kecp abreast of a
conlinually changing markel,

Cooventional jukchoxes display a selection menu allow-
inp a patran Lo select a particular recording that he or she
may wani Lo hear, When thal somy is being played, a video
aceampunying, the song is typically displayed on the screcn,
Iuwever, when the jukebox is not being used cither the
selection menu s sill continvally displayed o1 the sereen is
Blank.

OBIECTS AND SUMMARY OF THE
INVENTION
Accordingly, it is a primary object of the present invention
lo provide a method and apparatus for managing a plurality
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of compuler jukehaxes which is capable of ¢liminating the
necessity for routemen to change records in the jukeboxes.
The computer jukeboxes store recordings in memory, thus
enabling routemen to simply load pew recordings into the
memory of each computer jukehox.

Another object of the present imvention is Lo eliminate a
necessily for routemen by enshling mew recordimgs und
selection menus o be downleaded Lo each computer jukebox
via a transmission lik. 1n that regard, it is an object of the
present invention to provide a meihod and apparatus which
climinates the magerial waste usually assoctated with updal-
ing jukeboxos. Instead of throwing away old recordings and
replacing them with gew ones, as Is the conventional
procedure, the present ipvention eliminates this waste by
cnahling new recordings Lo simply be dowaloaded into the
memuory of cach computer jukebox. The old recordings arc
simply erased, if nocessary.

Ancther objeet of Lhe present invenlion s to provide a
method and apparatus which is capable of remotely obraio-
ing jukehox usape data, thus eliminating a necessity for
rontemen 1o do this lask. The present invenlion wtilizes a
computer jukehox, which as parl of its sollware
programming, stores the pumber of times each musical
recording is played and the number of credits thal have been
awarded. This dats is uploaded to 3 central contvol device via
a transmisgion link.

Al additional sbjeet of the present invention is to pravide
2 method and appacatus wtilizing modern computer technol-
ogy ta dgitally stors and play musieal records, The jukebox
of the present invention is basically a compuler having a
sophisticated awdio prodution capability, the computer stor-
ing digitized song dala in & compuler mewory. Because
conventiona] jukeboxes muintain eompact discs or records
in 1he jukebox, thell of the compact dise/records has bedn
problem, this problem heing elimipated by the prosem
invention's wilization of a compuict memory ta store fthe
digilized song dala.

A further vlbject of the present iavention is Lo pravide 2
method and apparatus capable of being used with the remaole
management of jukeboxes via public lelephone lines without
interfering with an establishments® use of their own phone
lines.

&till 4 further object of the presenl invention is ta provide
a mellod apd apparatus for downloading and storing adver
tisements Lo a compuler jukebox, and then running the
advertisernents on 3 screen associated with the computer
jukebox at specifled limes, Additionally, the jukebux may
alss be associated with an elecironic game so Lhal adver-
tisements not be run on a sereen of the clectronic game when
the game is 0ot being played.

1t is a rolated object of the present nvention Lo track the
mumber af times a particular advertisement is aclually con so
that the advcrtiser can be appropriately bilied, ‘Ihis infor-
matien is uploaded to the central control device via the
trapsmission Link,

Other objects, fealures and sdvantages of the present
inveation will he readily apparent from the following
deseription of certain preferred embodiments thereof taken
in conjunction with the accompanying drawings, although
variations apd modifications may he efected withoul depart-
ing from the spirt and scope of the novel concepls of the
disclosure.

BRIEF DESCRIPTION OF TTIE DRAWING

FIG. 1 is a block disgram of the compuler jukeboX sysiem
of the prescot invention;
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[1G. 2 is an illustration of the data sirocture of an
individual song, record stored in a master library catalog
ilustrated in F1G. 1;

TIG. 345 a flow-chart illustrating the procedure for sloring
now somus {0 4 bulk storape wnit illusteated in FIG. 1,

FIOS. 4A and B are fiow-charls illusiraring the software
procedutes used by the ceptral management system and the
julechox respectively in managing the song library of the
jukebaox; and

HICY. § i 2 flaw-chart ilustrating the specific operation of
the jukebox in interfacing with a vser.

DESCRIPTION (F TIIC PREFERRED
EMBODIMENTS

In accordance wilh the, present invention as shown in
FIG. 1, a cenlral managemment system 11 monitors and
updates the available selection of music at 4 number of
remutely located jukeboxes such as a jukebox 13
Purtivularly, the central manumement system 11 monitors
each jukehox 13 to determine Lhe number of times cach song
has heen played, lirom these aumbers, the ceniral manage-
ment system 11 can caloulate the royally payments that are
due. More imparlantly, the central management system 1
van identify those specific songs which need 10 be replaced
in each jukebox on an individusl basis, the central munage-
menl syslem eommunicating replactment songs 10 cach
jukebox 13 ta update the available music selection therein as
needed.

Each jukebox 13 is bazically a computer having soplis-

ticated sudio production capability whercin each computer
jukebox 13 is programmed (v play songs that have breen
digitally compressed and stored in a Jarge-volume data
slorage unit 93, The stofage umil 93 may be an optical

mewary of any other available larpe volume ponvolatile

conputer memory that provides both read and write access,

The central management system 11 comnunicales with
each compuier jukebox 13 via a transmission link L8, The
central manapement system 11 and each jukebox 13 usc
respective modems 17 and 19 to mainlain sefal commyni-
alion on the transmission lnk 15, The transmission link 13
nay be a cable system such as public or private tolephone
lines or the like, However, the modems 17 and 19 may be
replaved with RF (radio frequency) transceivers and AsS0-
cigted antennas. In the larier instance the transmission link
15 is an RF link.

Additionally, in another embodiment, an audio codes may
e inchicded as part of the centeal management sysiem 11
The audio codec recsives analog audio input, comverls it Ioto
digital bytes, and lhen compresses these byles via known
sudip compression methods for econumic fransmission,
such as by the commercially available “MUSICAM®”
aloarithm. 'The comproased digilal audio can than be trans-
mitted 1 the jukehax 13 by the fransmission link 18 which,

in addition to the above deserined system such as ielephope

lines, cable, BT links ar modems, can include trapsmission
via 8 sub canicr 10 utilize coetain FM chanaels. Tn this
embudiment, the audio information is iransmitted o packets
ol a predetermined length, Bach packet is organized such
that a header is trapsmitted it The header is [ullewed by
the campressed audio data and then by a trailer conlaining
apn emor detectinn method 1o cosure that the sudio was
lransferred properly.

In another embodiment, the central management syslem
11 uansmits the vompressed audio data viz salellite or
cellular telephone systems. In eilber of lhese cases, lhe
Iramsmission Link 15 is a sateliite nplink ur a cellular uplink.
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In vet another embodiment, the audio information may b
stored on a portable infra red deviee, and the Information
may he transmiticd from the devics via infra red rays to Lhe
compuler jukebox 13, As discussed in more detail below, Lhe
central mansgement system 11 cap transmit ather
information, specifically video and graphic information via
lhe transmission Lok 15 (o the enmputer jukebox 13,

Specifically, the central manapemenl system 11 includes
a host computer 21 which mainlains a master library 3 of
songs and associuted graphics which are stored in a com-
pressed digital Lorm in a bulk siorage wail 25, The bulk
storage umil 25 is capable of storing vast amounls of digital
data, and may take the form of a read-write optical sloraps
device, 1he host computer 21 indexes the master library 23
by nsing a master catalog 27 which is also maintaioed in the
pulk slorape unil 25

The master cataloy, 27 stores a song record 20, as illus-
trated ip FTG. 2, tor each song stored in the master library 23
Cach song record 29 assuciates information in the following
fields: a) title field 31, containing the ame of the song; 1)
a classification Geld 33, canlaining the lype of music, i.c.,
couatry, pop, jazs, classical, el ¢) a song address field 37,
containing the beginning address in the bulk storage voit 25
of the compressed digital data of the song; d) a song siee
field 39, containing the number of hyles in length of the
compressed dipital dala; ) a graphics address lield 41,
containing the beginning address in the hulk slorages unit 25
of the compressed dipital data of a graphics image, if any, Lo
he mssociated with the song; 3 a praphics size field 43,
containing the aumber of bytes in leoth of the compressed
praphics nnage; and g) a play count Held 45, coutaining a
count which indicates the number of times this specific song
has been played. By parsing the master catalog 27, the host
computer 21 can quickly Ioeate all available intormation
relating o any available song. The master catalog 27 also
stores duta particular (0 vach jukebox such as (he sumber of
Limes cach available song has been played, the coin intaks
for that jukebox, ete. The data particular to cach jukebox is
uplonded from the jukebox to the cenlral mapagement
system 11 ta updute the master catalog 27.

Retarning to FIG. 1, in arder 10 add {o the master library
2% and associated master catalog 27, the host computer 21
receives, has compressed snd stores o the bulk slorage unil
25 digital dala reprosenting e new song and associated
pictorial graphics, The host computer H recsives the digital
data for storage trom three sourees: 1) a compact disc read
ooly memory (CROM) reader 51, which reads CDROMS;
7Y a graphics scanner 53, which digitizes piclorial araphic
images; and 3) an analog tw digital (A/D) wader/converter
58 which reads analog data from both lapes and records apd
then vonvens the analog data intoe digital dala. A compres-
sivn cirenil 52 using an adaptive-delta, pulse-code-
modn]ation comptession scheme compresses the digital dara
hefare it is siared. Other enmpression schemes may also be
used. The compression ciréuit 52 might also be [ully
replaced by a software algorithm, such as MUSICAM®,
which is exeeunted by the host computer 21.

FIG. 3 more specifically illustrates the operation of the
host computer 21 in adding new songs o the master Library
23. At 3 block 61, (he wser is initially prompied by the host
computer 21 to citer 1 new song bille and categary. The host
computer 21 writes this information into the tiile field 31 and
clussification field 33 of a new song record 29 at a block 63,
Next, at # block 65, the host computer 21 prompts the user
w place cither a COROM into the reader 51 or & record of
tape inly the Teader/vunverter 55. After the wser has cam-
pleted this placement, at 7 block 67 the host computer 21
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identifics available storage space in the bulk storage vaic 23
by analyzing the space in uae as descrihed in the currcnt Jist
ol song records 29 in the master catalog 23, The begioning
address of this available storage spuce is plaged in the song
address field 37 of the now song record 29. Thercafter, al a
black 69, the host computer 21 provides a réad coable signal
on a bus S0 to either the reader 51 or reader/converter 55.
Efther the reader 51 or reader/vonverter 85 respomds by
reading and seading digital data representing the new song
Lo the Lost computer 21 via the bus 50, Utilizing 1 bus 54,
the host computer 21 forwards the digilal data received Lo
the compression circuit 52, receives compressed digital dala
fram the compression circuit 52 and writes the compeessed
digital data inte lhe bulk storage unil 25. Ata block 71, upon
reaching the end of the digilal data output, i.e., the end of a
sony, the host computer 21 writes the byte lenglh of the
digital cutput inte the sonp size ficld 39.

The host computer 21 at 3 block 73 prowpls the user to
load 1 piclure, such as an album cover, into the graphics
scannct 53, At 2 block 75, the bost computer 21 identifics
[urther available siprage space in the bulk storage unit 23
and places the heginning address thereof into the graphics
address Neld 41. Once a pichure is loaded, the host computer
21 at block 77, vsing the bus 50, provides a read enable
signal to the scanner 53 which responds via bus SO by
digitizing the picture and iransferring the digitized oniput 10
lhe host computer 21. AL a block 79, using the bus 54, the
host computer 21 forwards the digitized data of the picture
to the compression cireuil 52, receives compressed dipitized
dats from the compression cirewit 52, and writes the com-
pressed digilized data inio the bulk storape unit 25. AL a
block K1, vpon reaching Lhe eod of the digitived oulpul, 1.c.,
the cod of the piclure, the host compuier 21 places the byte
length of the dipitized cmtpul into be graphics size field 43.
Finally, at a block 83, the host computer 21 sets Lhe play
vount field 45 to zero (00, This How-chan is repeated a3
necessary until all uf the pew songs are added 10 the masier
library 27. It is noted that Lhe operator caa slso delete,
foodify or replace any specific song record 29 (ound in the
foaster catalog 23 and magter Hbrary 27.

Returning to FIG. 1, each compuler jukebox 13 plays
songs and displays praphics which are siored locally in the
large-volume data storage unil 93. The storage uait 3 of the
jukebex 13 contains a subset of the songs found in the
master Lbrary 27 mainrained by the central managemment
system 11, More gpecifically, the sloruge unit 93 of ihe
jukebox 13 stores a song library 91 which iz 4 camesponding
subssct of the master library 27. The song library 91 conlains
all of the currently available song selections and associated
pictoriul geaphics for the jukebox 13, The siotage unil 93
alsp slores u catalog 95 that is an index into the local song
library 91. The catalog 95 is similar Lo the master ealalog 23,
Buth the song Library 91 and associated catalog 95 are
maonitered and updated by the central menmagement system

11 as needed via the ransmission link 15, The jukebox 13 5

permits this monitaring and updatiog at any time with oo
impact on its end-user pecformance,

The jukelax 13 alse includes a progessing eitcuil 121
which contains & microprocessor 121A, read only memory
{ROM) 1218 and rasdom aceess memory (RAM) 121C, As
in conventional compuler systems, the microprocessor 121A
wperates In accordance wilk the software propram conlained
in the ROM 121D and vtilizes the RAM 121C for scratch-
pad memory. The processing cireuil 121 may also comain a
decumpression eireuit (oot shown) or way pedorm decom-
pression using @ soltware alyorithm stored in the ROM 1210
depending on Lhe Lype of data compression scheme uscd by
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the cenlral management system 11, In either cage, decom-
Pression is pecessary lo decoaipress lhe comprossed data
reccived from the central control system 11 so that the song
can he played and associated graphics image displayed.
The processing circuit 121 eontrals the operation and low
of data into and oul of the jukehox 13 through the madem
19 via a bus 124, Using the bus 124, the prucessing circuil
121 also controls a visual display 125, ene or more s¢lection
keys 123 and a coin/bill detector 126 to provide the user with
ap interaclive interface 1o lhe jukebox 13. The keys 123
provide signals representing vser inpuls such as displayed
sonpg, selection. The display 125 displays alpha numeric
information s wel] as piclorial graphics to inlerface with the
user, The eoin/bill detector 126 is responsive 0 ope or more
cains ar bills input by a cuslomer to determine whether the
proper amobnt of money has been input and o provide
money deleet signals coupled to the processing circwit, The
pIocessing vircuil 121 further conirols, via the bus 124, an
audio reproduction cireuit 127 coupled 10 a speaker system
129 alone a bus 131 1o provide an sudio cutput to the user.
KIS, 4A and 41 are Now-charts illustrating the software
procedures rspectively used by the central management
system I1 and the jukebox 13 in managing the song lhrary
9] of the jukebox 13, At a block 101, the central manape-
menl system 11 initiates communication wilh one of the
jukeboxes 13 via the (ransmission Tink 18
Tmnmediately thereafter, at a block 103, the managementl
gystem 11 requests that the jukebox data be sent ineluding a
copy of the catalop 95, At a corresponding block 141, the
jukebox 13 responds by sending the eopy of the catalog file
as well ag other jukebox data ipchuding lotal moncy intake
gver & period of time. ‘The data sent from the jukebox Lo the
managemen station may also include customer reyuests for
Tew songs, 1 customer ulilizing the display and keyboard of
the jukebox 13 1o enter song Tequest data as discussed helow.
"Thereafter, al a block 105, by examining ¢ach play count
field 45 in the copy of the catalop 95 received, lhe manage-
ment system 11 determines the royalty amount due per sang
and whether o replace or updule specific song entries slared
in the jukebox 13, The management system 11 also deter-
mines the tofal money inlake fram the play count informa-
tion and compares this value to the {otal money intake value
reccived from Lhe jukebox ta provide a check, At an inguiry
fhlock 107, if no replacements atg necessary, the manage-
ment system 11 bhranches 1o a block 109 o terminate
commuaication with the jukebox 13. 1f, however, replace-
ments are oeoessary, the management system 11 hranches to
download the chanpges. Parliculaely, at a block 111, the
management system 11 downloads 1o the jukebox 13 the
song records 29 of both the song (o be replaced and the
replacermens song. 1n u cornesponding, Plock 143, the juke-
Lox 13 replaces the song record 29 in the catalog 95.
Thercafter, the jukebox L3 identifies available storage
space in the storage unit 93 based on the song size field 39
af the new song, and wriles the bopinning sddress thereaf
into the song address figld 37 ip a corresponding blnck 143,
Attorwards, al a block 113, the central management syslem
11 downloads the compressed digital data of the song Lo the
jukebox 13. Afterwards, at a block 113 the central manags-
menl system 11 downloads (he compressed digilal data of
the song 10 the jukebox 13, At 1 corresponding block 147,
the jukebox 13 receives and writes the data jnin the song
library 91, Next, at a corresponding block 149, the jukebox
13 idemifics available sivrage space in Lhe storage noit 93
based on the graphics size ficld 43, and wriles the beginning
address thereul into the graphics sddress tield 41 of the new
song. Thereafter, at a block 115, the management systermn 11
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downloads the compressed digitized data of the picture 1o
the jukehnx 13. The jukebox, a1 a comesponding block 151,
reccives and writcs the data into the song library 91. Finally,
the block 107 is again cocountered. 1T further replacements
need 10 be made, the blocks 111, 113 and 115 are repeated
until eomplete. At @ comesponding block 153, the jukebox
similarly ropeats the corresponding blocks 143 through ESL
until no further replacements oeed 1o be made. A forther
block placed immediately above the hlock 107 may also be
nsed, wherein the central management sysiem 11 sends a
delete, modify, add o replace command 1o the jukebox 13
before downlvading into the song library 93, In this way, the
management system 11 receives additional [exibility 1o
updating the jukebax 13, Tt is noled (hat the jukebox 13 can
also initiale communications with 1he mapagement sysiem
11 at predetermined times or if the jukebox determines ihat
an ¢vent has oecurred that the management system 11 should
be aware of.

FIG. 5 is a flow-chart illustrating the specific operation of
the provessing circuil 121 of the jukebox 13 in isterfacing
with the user, Al a block 161, if no song seleclion is playing,
the processing circuit 121 operales in a oser allracl mode,
digplaying a random scquence of avalable praphic images
on the visual display 125, More particulacly, the processing
circwit 121 randomly selects 8 stanting address of the com-
pressed graphics data from the available song records 2% 1
the catslog 95 From that starting addreess, the cirenit 121
fetricves the data from the song library 91 via the bux 124
"The cirenjt 121 decompresses and transfers the data alomy
the bus 124 1o the visual display 125 for display. Thereatier,
the circuid 121 again randomly sclects a stanting, address of
available praphics data and this cvele repeats. If, however, 2
song selection 15 being played when ihe block 161 is
encountered, (he allract mode sequencing docs 00t oo,

Instead, the circuit 121 displays the associated graphics

image of the song heing played on the display 125, Duning
the attract mode the provessing cirouil 121 may also contral
the display 125 10 present a prowpt requesling CusIomess to
cntel pew song requests, The new song request data entered
by a customer nsing the keyhoard is stored and uploaded Lo
the management system 11 to aid the system 11 in deter-
imining whether new song data should be downloaded ta the
Jukcbox,

At a block 163, the processing cirenit 121 tesponds to 2
signal indicating user interest from the selection keys 123 by
providiog oo the display 125 those music calggonios, 6.,
country, rock, jarz, etc., found in the catalog 95. At a block
165, the circuit 121 responds o a sipoal indicating a
categoey selection trom the keys 123 by providing on the
display 12% an index of available songs, arranged alphabeli-
cally either by artist or title, which can be scrolled and
selected using the keys 123 Upon selection of a specific
song, the cirguit 121 encounters an inguiry block 167, If at
the block 167 the circuil 121 determines from the signal
received rom the money detector 125 that a sufficient
amount of moncy has not been deposited, a branch to a hlock
169 occurs, At tho Dlock 16Y, using the display 125, the
circuit 121 prompts the user 10 depnsit money into the
coin/bill detector 126, then branches buck 1o the block 161
Tlowever, i sullicient moneyvs have been deposited, the
cireuil 127 branches 1o a block 171 wherein the arewt 121
updates the play count field ol the selecled song’s record in
the catalop file 95 and moncy intake data stored in the
memory. The circuit also places the song record 2% corre-
spoading to e selected song into a quene of seng records
o be played. Alier the selection s guewed, the cirenit 121
vocoutiers an inguiry block 153, If the tetal mumber of
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sclections purchased have been selected, the cirepit 121
branches back to the hlock 161, Otherwise, if further pur-
chased selections arc forthenming, the circuit 121 branches
back 1o the block 163, In this manner, all of the selections
are made aod placed in the queve. Upon completion of
playing a quened-up, sclectcd song, the circuit 121 removes
the comesponding song record 29 from the quene, selects the
nexi song record 1n the gueus, begins to play that next song,
and executes the block 161, T1 15 noted that the song queug
can be displayed on the displuy 125 In onder to show
customers what sangs have already been selected prior to
making their selaction.

Moare specifically, refereing back 1o FIG. 1, ance a specific
song has been selected and quened-up, the processing circuil
121 first identilies the beginning addrcss of the compressed
digital data [rom the sonp address ficld 37 of the song record
29 in the quene. From this address, using the bus 124, the
cirenjt 121 reads the compressed digital data out of the
storage vnit 93, decompresses thal daty, and sends the
decompressed digital data 1o the audio reproduction circwit
127. The avdio teproduction cirewit 127, commeoanly found in
CDROM readers and associated amplifiers, converts the
digilal data to at wnalog signal which is amplified and used
W drive the speaker system 139 via the bus 131, Afier a
selected song finishes playing, the processing ciremit 121
deleles the somg record 29 of the sclected song from the
queue, increments the play count field 45 associated with
that sopg in the catzlog 95, amd Tepins playiog the next
solectad song in the queus if any exists. The provess set forth
in the fAow-chart delailed in FIG, § is then repeated.

While the presenl invention is being described and illes-
truled in accordapce with the preferred embodiment
embling new recordings and compuler usage dats o be
transferred via the transmission line 15, the monitoring and
updaling may also be dircctly transferred. In this latler
embodiment, rovtemen physically visit the location of each
computer jukebox 13, Durng these wvisils, the roulemnen
carry a portable management system 181 which has only a
subset of polential replscernent songs stored in a subset
Iibrary and associated cataleg {nat shown) on 2 portable bulk
storage voit 183, 'The suhset library s loaded by the portable
managementi system 181 ontw the portable tulk storage unit.
183 either directly from the bulk storage unit 25 or indirectly
as i indtially done by the central management sysiem 11
(dezeribed above). In all other ways, the portable manage-
ment systemn 181 operates the same as the contral manage-
menl system 11, collecting the catalng %5 of gach jukebox 13
and npdating or replacing as necessary. To accomplish this,
the portable management svslem 181 communicates at s
very high rate of speed with the jukebox 13 via a paralle]
conununication link 185 and a direct memory acoess (DMA)
link 187.

Additionally, ihe roulemen may simply exchange the
Yold™ storage unil 93 with a pre-loaded storage unit (nat
shown). The contral management syslem 11 may later read
the “old” storage unit 93 to gather the information from the
catalog 95, Such an embodiment still ¢njoys the other
advanlages made possible by the computer jukehoxes 13
described herein,

Additionally, the visual display 125 can be directed 1o
display various advertisements. The adverlisements arg
downlosded from the centeal management system 11 1o
selected computer jukeboxes 13 via the transmission link 15.
Also downlosded with the advertisements 15 dipital data
representing the identity of each adverlisement, the qumber
of times, and when each of the advertisements is to be run.
The adveriisement dats is stored at 4 separale location on the
slorape unit 93 50 that hey ¢an be casily lncated and tracked.
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1he advertisements like the avdio Jata are preferably sent
to the computer jukebox 13 in compressed form, using a
known compression scheme. The compressed data is pref-
erubly senl in packels that comlain a header The header
containg information abant the advertisement including how
many times a day the advertisement should be mm and at
what tines. The advertisements can then be displayed at the
predetermined times oo the vispal display 125,

In the preferred embodiment, if a conflicl anses between

3 song being played and the time for an adventisement 1o be

played, the eonflict is resolved as follows. If the song
vomtains audio only aod no associaled graphics being shown
on the visual display 125, then the advertisement, d it is
video anly, will be plaved simueltaneously, If the advertise-
menl contains video data and audio data, the advertisement,
will he run ai the next availahle fime slot or be shipped
altogether, As cach jukebox 13 tracks when an advertise-
ment stans aod when it stops, if 8 particular advertiscment
is oever run, then the central mansgement system will

receive such mlurmation and the advertiser will be billed -

accordingly.

The advertisements are also stored in the storage unit 93
Beeavse there 1s bilateral commnnication etween (v cine
tral management system 11 and the computer jukeboxes 13,

the cenlral management system 11 can lrack Lthe number of 2

times each advertisement 15 actually run for billing and
royalty purposes by having this information uploaded from
the computer jukebox 13 to the central management sysiem
11. The transmission link 15 that's wsed o downinad or
fransmil 1hese advertsemenls van be any of the means
dirclored shove, including, modems 17, 19, a cable systom,
a RI" link, a saiellite link, a cellular wlephone bink, or a
purtalle handheld device.

The downloading and storing of adveniscments is com-
ploted by the same apparatus and method as desciibed above
i connection with IGS. 1 through 5.

In yel wnother embodiment, the computer ukshox 13 is
azsociatcd with an clectronic game, such as an electronic
dart game, In the cmbodiment, the advertiscments ane also
played on the visual display 125 associated with the elec-
tronic game when the game is not being played.

Additionally, il 1% Ly be understond Lthat the embodiments
of the present invention described hereinabove are merely
illustrative and that other modifications apd adaptations may
b made without depariing (rom the scope of the appended
claims,

Wi claim

1. A compuler jukehox capable of recciving and storing
dipital data representing a plurality of advertisements, daia
representing the identity of each of said advertisements, and
data representing when and the aumber of times cach of said
advertisements is to he run, comprising:

a visual screch associated with sapd jukebox;

a song selection means displaved on said visval sergen,
aclusble by a wser for retricving and plaving a signal
representing a sony selecied from s plotality of songs
stored (o sald jukehox;,

4 comumunication interface [or receiving suid advertise-
ment daca, said data representing (he identily of each of
said advertisements, and said data representing when
and the number of fimes each of said advertizements is
to be run;

4 programmahle computer memory sioring said digital
dala representing each advertisement on said jukehnx,

b

40

a5

AN

10

the location of said digital data representing each
advertisement, and said data representing when and the
member of times each of said adverlisements is w be
run om said visual screen; and
processing means {or displaying one of said plurality of
advertisements on said visual sereen, when said juke-
box is not gencraling a signal represenling a song
selected from said plurality of songs stored in said
jukebox, whersin said processing means is CEpONSIVe
to 5aid data reprosenting when and the number of times
cach of said advertisements is to be run.
2. A compuler jukeboz as recited In ¢laim L wherein said
vommunication imterface ncludes a modem,
3. A computcr jukebax ag recited in claim 1 wherein said
commumieation inferface includes a radio Trequency
receiver.
4. A computer jukebox as tocited in ¢laim 1 wherein said
commynication inteeface includes a direct interface port.
5. A computer jukebox as reciled in claim 1 wherein said
communication inderface includes portable infra red device,
6. A compuder Jukebox as recited 1o claim 1 wherein said
communication interface includes a satellite receiver.
7. A eompuier jukebox as rectted in claim 1 wherein said
communication interface includes a ecllular telephone
[ECEIVEL
8. A jukebox netwaork comprising: a plurality of computer
jukeboxes, euch jukebox incloading a programmable coms-
puler memury sloring digilal dala representing a plucality of
advortisements and data representing the identity of each of
sajd advortisements, and dats representing when and Lhe
nuenber of times each of said advenisements is to be cun;
a visual display;
a communication interface for receiving and transmilting
digital data including diygital advertisement data;

processing means tor controlling the display of advertise-
ment Fata o0 said visval display and to store advertise-
ment display data ip sajd memory, said processing
means being responsive 1o the receipt of digital adver-
osement data cepresentative of the pomber of timcs
cach of said advertisements is tn be run and when each
advertisement is to be run by ssaid communication
interface;

a4 management slalion [or updating said plurelity of

jukeboxes, said manamement slation ncluding a com-
munication interface for receiving and transmitting
data and a host processing means for contmnlling the
transmission of digita| advertisament dala 1o & com-
puter jukebox Lo update the jukebox, seid manageme ot
slation being vperative Tor seleclively transmitting Jipi-
1al advertisement data to different ones of said juke-
hoxes.

9. A jukebox network as recited in claim B whercin said
managemenl station is remote from said plurality of juke-
hoxes and the communicaijon interface of said management
slation and each jukebox provides a tWo Way Communica-
tion link betwecn said temote manapoment station and said
jukehrx.

10. A jukebox nelwoek as rectled 1o claim B wherein szid
manzgement station is ponable,

11. Ajukebox network as recited in claim 10 whercin said
commupication imerface of said management station pro-
vides 4 direct communication bebween said station aml said
Jukebox.
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COMPLUTER JUKEROX AND JUKEROX
NETWORK

This application is a continuation of U.S. palent appli-
calion Ser. No. 08/584,253 filed Jan, 11, 1996, allowed Lice,
24, 1927, now U5, Pat. No, 5,781,889, which is a continu-
ation of LS. patent application Ser. No. 08/268,782 filed
Jun. 30, 1994, now abandoned, which 15 a division of V.5,
patent application Ser. No. 07/846,707, filed Mar. G, 1992,
now U8, I*at, No, 5,355,302, which is a continugtion-in-part
of U5, application Ser. No. 07/338,931, filed Jun. 15, 1990,
now shandoned.

FIELD OF THE INVENTION

The preseni invention relales gencrally to a jukcbox
aystem, and more particularly 1o such & sysiem including vne
ar more enmputer jikeboxes that can be managed rom a
remole location.

BACKGROUND OF THE INVENTION

1Terelofore, an assorment of musica) recordings found in
a jukchox consists of a plurality of records, each record
containing 4 specific recording. Traditonally, these records
are graoved phonograph records. After a pation makes &
gelection, the selected phonograph record is mechanically
removed from a storage rack within the jukebox, aod the
phonopraph record is placed upon motating platform. A styhis
which is connceted to a speaker system is then placed upen

the rotating phonograph recard, resuliing in the phonograph

record being played by the jukebux. For each selection, a
sepurale phonogruph record muest be removed from (he
siorage rack in order to be played by the jukehox.

Conventional jukeboxes have also implemented campact

disks us means for creating an assortment of musical songs, -

Compact disles provide the improved sound qualily miade
possible by digital reeordings. The same technique,
however, s wsed 1o play compact disks. A scparate compact
disk corresponding to ¢ach selegtion must be removed from
a storage rack io order for the jukehox to play the selection.

Updating conventional jukcboxes is a costly and time
consuming 1ask. Rowemen must periodically travel v each
jukebox location and replace the existing recordings of cach
Jukebax with vp-to-date reeords. The existing recordings are
no leoger used by the jukebox once removed, thus making
lbe cooventivoal method wastefut,

Roulemnen must also lravel to each jukebox location to
keep a tally of the number ol limes gach musical reearding,
is selected in wpder to determine royalty fees. 1115 known to
provide a jukebox with & counter thal keeps frack afl the
numher of times each musical recording is selecled, bul
roulemen must sl travel o each jukebox location to abain
this information. Such a process fequircs an cxccssive
number of people to visit juksbox location periodically and
visually read the informetion ofl the counler within sach
Jukecbax, Singe the number of jukeboxes in operation is quite
large, the cmplovment of routemen 1o obtain such data
involves a considerable expense. Furthermore, the ever
chanping natire of the recording, industry requires that such
Jdata be pathered frequently in order to keep abreast of 8
continually chunging markel.

OBIECTS AND SUMMARY OF 'THE
INVENTI{N

Accordingly, it is a primary ohject of the present invention
1o prowvide a moethod and sppuratus for managing g plurality
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of compuier jukehoxes which is capable of cliniinating the
necessity for roulemen 1o change records in the jukehoxes.
The compuicr jukeboxes store recordings in memory, thus
cnabling routemen o simply load new recordings ioto the
memory of each computer jukebox.

Another object of the presenl invention is (o climinate a
necessily for romtemen by coabling new recordings and
seleclion menns o be downloaded to each computer jubebox
via a lransmission link. In that repard, it is an object of the
present invenlion to provide a method and apparalus which
eliminates Lthe material waste usually associated with updal-
ing jukeboxes. Tnstead of throwing away old recordings and
replacing, them with pow ones, as s the conveniional
procedure, the present jnvention eliminates this waste by
enabling new recordings to simply be downloaded inlo (he
memuory of each computer jukebox. The old recordings are
simply srased, if necessary.

Another object of the present invention & to provide a
method and apparatus which is capable of remotely obtain-
ing jukebox uvsape data, thus eliminaling a necessity for
roulemen to do ihis task. The present invention utilizes a
compuler jukebox, which as part of ils sellware
programming, stores the number of umes each musical
recording is played aod the number of credits that have been
awarded, This data is uploaded 10 8 central coniral device via
a transmission hok.

An addilionul object ol the preseat invention is o provide
& mothod and apparatus ulihizing modern computer technol-
ogy to digitally store and play musical reeords, The jukebox
uf the present imventicn is basically a computer having a
sophesticaned audio production capahility, the computer stor
ing digitired song data in s computer memory. Because
conventional jukeboxes maimain eompact discs or records
in the jukebox, thell of the compact dise/records has been a
problem, this problem being climinated by the present
invention’s utilization of a compuler memory to ston: the
digitized song data.

A further objoct of the present invenlion is to provide 4
method and apparatug capable of being used with the remote
management of jukeboxes via public telephone lines without
inerferdng with establishments” use of their own phone
lines.

Other phjects, features and advantapes of the present
invention will he readily appareni [rom (he following
deseription of certain prelerred embodiments thereof taken
in conjunction with the accompanying drawings, althcugh
variations and modifications may be eflected without depan -
ing fromn the spirit and scope of the novel concepls of the
disclosure,

EBRIEF NESCRIFTION OF THE DRAWING

FIG. I ig a block diagram of the computer jukebox system
of the present invention;

F1G, 2 is an illustration of the dala structure of an
individual song record siored in a master library catalog
illustraled mn FIG. 1;

FIG. 3 s a Dow-charl illusteating the procedure for storing
new somes o 4 bulk storape vait illustrated in FIG. 1;

FIGS, 4A and B are flow-chans illusiraiing the sofiware
procedures used by the ceniral manapement system and the
jukebox respectively in managiog the song library of the
jukebox; and

FI1G. 5 is a flow-chan illustrating the specific operation of
the jukebox in interfscing wilth a user.

TESCRIPTION OF THE PREFERRELD
EMBODIMENTS

In wewordance with (he presem invention as shown in FIG.
1, a central managcment system 11 monitors and updates the
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available selection of music at 8 pumber of remotely localed
jukchaxes such as a jukebox 13, Parlicularly, the central
management system 18 monitors cach jukebox 13 10 deter-
ming the aumber of times cach song has been played. From
these numbers, Lthe central management system 11 can
calculate the royalty payments that are due, Mare
importantly, the eontral management system 11 can denify
those specific sangs which need to be replaced in each
jukebox on an individual basis, the cenleal management
syslem communicaling replacement songs o cach jukebox
13 Lo update the available music scleetion therein as needed.

Cach jukebox 13 is bagically @ computer baving sophis-
Livaled audio production capabilily wherein each computer
jukebox 13 is programmed to play songs thal bave been
digitally compressed and slored in a lampe-volume data
storage unit 93, The storape onit Y3 may be a optieal
memary of any other available large volume nonvolatile
computer memory that provides both read and wrile access.

The contral management system 11 communicates with
gach computer jukebox 13 via a wransmission link 15 The
central management systerm 11 and each jukebox 13 use
respective modems 17 and 19 to maintain serial cammuni-
cation on the iransmission link 15. The ransmission Lok 15

may be a cable system such 2y public or private elephone

lines ve the like. [lowever, the modems 17 and 19 may he
replaced with RE (radic frequency) transceivers and asso-
ciated antennas. In the latier instance the raosmission link
15 is un RF liok.

Specificaily, the central management system 11 includes |

# bost computer 21 which maintains » master fbrary 23 of
sonps and associated acaphics which are stored in a com-
pressed digital form in a bulle storage unit 25. The bulk
storage upil 25 is capable of sionnyg vast amounts of digital
data, and may he lake the foom of a read-write optical
slorage device, The host computer 21 indexes the master
libraty 23 by using a master catalog 27 which is also
maintained in the bulk siorage uni 25.

‘The master catalog 27 siores a song record 29, as illus-
trated in F1i3. 2, for each song slored in the master Bbrary 23.
Each sunp record 29 associates information in the following
ficlds: a) a tifle ficld 31, containing the name of the som; by
a classification field 33, comaining the type of musiv, Le,
country, pop, jaz, classical ¢l¢.; ) a song address ficld 37,
containing the bepinning address io rhe bulk siorage unit 25
of the compressed digital dala of the song; dY a song size
ficld 39, eontaining the number of byies in length of the
compressed digital data; ¢) a graphics address ficld 41,
containing the beginning address in the bulk storage unit 25

of 1he compressed digital daty of a graphies image, il any, o

he associaled with the sone; f) o praphics size ficld 43,
containing the oumber of byics in length of the compressed
graprhics image; and g) a play counl field 45, conlaining 3
count which indicales the pumber of times this specific song,

bias been played, By parsiog the master catalog 27, the host .

computer 21 can quickly locate all available informulion
relating 1o any available song. The master catalop 27 also
sores dara particular to cach jukehox such as the number of
times cach available song has been played, the cnin inlake
for that jukebox, ete. The data particular lo gach jukebox is
uploaded from the jukebox o the ceniral mapagement
systen 11 1o epdate the master catalop 27,

Returming o FIG. 1, in order te add to the master Library
23 apd associaled master catalog 27, the Bost computer 21
receives, his compressed and stores in the bulk storage unit
25 digital dula representing the new song aond associaled
pictorial graphics. The host compurer 21 reccives the digital

20
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data for storage from three sources: 1) o compact disc read
only memory (CDIROM) reader 81, which reads CDROMs;
2y o graphics scanner 53, which digitises piclorial praphic
tnapes; and 3) an analog ke digital (A/D) eader/converter
55, which reads analog data from both tapes and records and
then converts the analog data into digital dala. A compres-
sipn circuil 52 using an adaptive-delta, pulse-vode-
modulation compression scheme compresses 1he dipital data
befare it is stored. Ciher compression schemes may alsa bo
used. The eompression circuil 52 might also be fully
replaced by a soltware algorithm which is execuled by (Le
host computer 21,

FIG. 3 more specifically illustrales the operation of the
host computer 21 in adding new songs to the master library
23, At a block 61, the user s mmtally prompted by the host
computer 21 Lo enler 4 aew song title and calegory. The hust
vompuier 21 wiites this information inte the e field 31 and
classifieation field 33 of a new song record 29 at a binck 63.
Next, st a block 65, the hust computer 21 prompis the user
tor place cither a CDIROM into the reader 51 or a record or
tape into the reader/converier 55. Afler the vser has com-
pleted this placement, al 2 block 67 the host computer 21
identifies available storape space in the bulk storage unit 25
by analyzing the space in use as described in the current list
of song records 29 in the master cutalog 23, The beginning
address of (his available storape space is placed in the song
addrese ficld 37 of the new rong record 29. Thereaticr, at a
block 69, the host computer 21 provides & read cnable signal
o0 & bus 50 to cither the reader 51 or reader/converter 55.
Either the 1eader 51 or teador/converter 55 respouds by
reading and scnding digital data representing the now pong
1o the bosi computer 21 via the bus 50, Utilizing a bus 54,
the host compuier 21 forwards the dipital data received 1o
the compression circnit 52, reecives enmpressed digital data
[rom the compression cirenit 82 and wriles the compressed
digital duta into (he bulk storage unit 25 Al a block 71, upon
reaching the end of the digital dula cutput, L.¢., the end of &
song, the hosl computer 21 writes the byte length of the
digital output into the song size field 39,

The host computer 21 at a block 73 prompls the wser o
load a picture, such as an album cover, into the praphics
scanner 83 At a block 75, the bost computer 21 identifies
[urther available storape space in the bulk sloruge ot 25
and places the beginning address thereof into the graphies
address field 41, Once a picture s loaded, the host computer
21 st block 77, using lhe bus 50, provides a read cnuble
signal 1o the scanpor 53 which responds via bus SO by
digitizing the picme and transferning the digitized output fo
the host computer 21. At & block 79, using the bus 54, the
host computer 21 forwards the digitized data of the picture
10 the compression circuit 52, recetves compressed digitized
data from the compression circuil 52, and writes 1he com-
pressed digilized data nio the bulk storage unit 25. Al a
hlock 81, upon reaching the end of the dipatized output, L.c.,
the end of the picture, the host computer 21 places the byte
length ol the digitized output into the graphics size leld 43.
Tiually, at a Dlock &3, the host computer 21 sets the play
count field 45 o0 zere (0). This Aow-chait is repeated as
pecessary unlil all of the new songs are added to the masler
library 27. It is moled that the operator can also delele,
modify or replace any spectfic song record 29 found in the
master catalog 23 and master library 27.

Retming 10 FIG. 1, each computer jukebox 13 plays
songs and displays graphics which are stored locally in the
large-volume dala sloraye unit 93, The starage unit 93 of the
jukebox 13 contains a subser of the somes found in the
master library 27 maintained by the central managemeni
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syslem 11, More specifically, the slorage unit 93 of (he
Jukebox 13 siores a sonyg library 91 which 15 a comresponding
subsiel of the master library 27. The song library 91 contains
all of the currenily available song ssleclions and associaled
pictorul graphics for the jukebox 13. The storzge unit 93
also stores a calalog 95 thal is an index inio the local song
tibrary 91. [he catalog 95 is similar to the master catalag 23,
Both the song library 91 and associaled catalog 95 are
monilored and updaled by the central manugement system
11 a5 peeded via the tramsmission link 15 The jukebox 13
permits (his monitoring and vpdating al any time with na
impaci on its end-user performance.

The jukebox 13 also ncludes o processing circuit 121
which contains a microprocessor 121A, read only memory
(ROM) 121B and random access memory (RAM) 121C. As
in conventional computer systems, the microprocessor 1214
operales in accordance with the soltware program conlained
in the ROM 1218 and wtilizes the RAM 121C for seratch-
pad memary, The processing circuit 121 may also contain a
decompression cireuil {nol shown) or may perform decom-
pression using a sollware algorithm stored in the ROM 1218
depending on the type o data compression scheme used by
the central management system 11. In cither easc, degom-
pression is necessary to decompress the compressed data
received from the cental control system 11 so thal (the song
can he played and assnciated graphics image displayed,

‘The processing circuit 121 controls the operation and fow
of data inte and out of the jukebox 13 through the modem
14 via a bus 124. Using the bus 124, the processing circuil
121 also controls a visnal display 125, onc or more sclection
keys 123 and o coin/hill detector 126 1o provide the user with
an interactive interface lo the jukebox 130 The keys 123
provide signals representing user inpuls such as displayed
song sclection, The display 125 displays alpha oumeric
information as well as pictorial graphics to interface with the
user. The coin/bill delector 126 15 responsive o one or more
cains ar hills input by a custamer to determine whether the
proper amount of money has heen input and o provide
money detect sinals conpled to the processiog circuit. The
processing circuit 121 funther controls, vis thy bus 124, an
audin reproduction girenit 127 conpled to a speaker system
129 along @ bus 131 o provide an audio outpul 1o the user.

T1GS. 4A and 41 are flow-charts illusirating the software
procedures respectively used by the central managememt
system 11 and the julehox 13 in managing the song libeary
91 of the jukechox L3, At a block 101, the central manigpe-
menl sysiem 11 iniliates commuonication with one of the
jukeboxes 13 via the transmission link 15, Immediately
thereafier, at a block 103, the management system 11
requesls thal the jukebox dala be sent incloding 2 copy of the
catalog 95, Al @ comesponding block 141, the jukebox 13
responds by sending the copy of the eatalop file as well as
other juksbox daty including total money inake over a
period of time, The data seot fom the jukebox 1o the
management station may also inglude customer requests for
new somgs, a customer wlilizing the display and keyboard of
the jukebox 13 (o enler song request dala as discossed below.
‘Thercafter, a1 a block 105, by examining each play counl
field 45 in the copy of the catalog 95 received, the manape-
ment system 11 determines the royvalty amount due per song
and whether to replace or update specific sung enlnss slored
in the jukebox 13, The management svstem 11 alse deler-
mines Lhe lotal money intake from the play eound informa-
tion and compures this value 10 the 1nial money intake value
received [rom the jukebox to provide g check. At aninguiry
hinck 107, if no replacements are mecessary, (he maape-
menl system 11 branches to a block 109 10 terminate
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communication with the jukebox 12, If, however, replace-
ments are necessary, the management system 11 branches to
downinad the changes. Particularly, al a block 111, the
manggement sysiem 11 dowoloads o the jukebox 13 ile
song records 28 of both the song to b replaced and e
replaceinent song. [n a cormspondiog block 143, the juke-
box 13 replaces the song record 29 in the catalog 95,
Thereatter, the jukcbox 13 identifies available storage space
in the storage unit 93 hased on the song sive field 39 of the
new sang, and writes the beginning address thereol inle the
song address field 37 in a correspooding block 145,
Afterwards, at a block 113, the central mansgement system
11 downloads the compressed digital dala of the song o the
jukebox 13. Al a comesponding block 147, the jukebox 13
receives and wriles the data into the song library 91 Next,
at a comresponding hiock 149, the jukebox 13 ideniifies
available storage spude in the storage wnil 93 based oo the
priphics size ficld 43, and writes the bepinning address
thereof into the graphics address field 41 of the pew song.
Thereafier, 1l 8 bhlock 115, the management system 11
dewnloads the compressed digitized data of the picture ©
the jukebox 13, The jukebox, at a currespondiog block 151,
receives and writes 1be data into the sang library 1. Finally,
the block 107 is again encountered. I further replacements

. need to be made, the blocks 11, 113 and 1158 are repeated

vl complete, At a eorresponding blnck 153, the jukehox
similarly repeals the corresponding blocks 143 through 151
uolil no [urther replacements need to be made. A further
block placed immediately above the block 107 may also be
used, wherein the central management systemn 11 sends a
delete, modify, add or replace cornmand 1o (he jukebox 13
before duvwslowding into the song library %3, In this way, the
management sysicm 11 reccives additional flexibilicy in
updaring the jukehox 13. It is nnted that the jukebox 13 can
als0 iniliate communications with the management syslem
11 a1 predeiermined limes or i the jukebox deterioes that
an event has occurred that the management systemy 11 should
he aware of.

FIG. 5 is a [low-charl illustrating the specific operation of
the processing circuit 121 of the jukebox 13 in interfaciog
with the user, At a block 161, if no soog sclection is playing,
the processing circuil 121 nperales in a wser atbracl mode,
displaying a random sequence of available graphic images
an the visval display 125, Mo particularly, the procossing
circuit 121 randomly selects a starting address of the com-
pressed graphics data from the available song records 29 in
lhe catalng #5. From that starting address, the circuit 121
retrieves the dala [rom the song library 21 via the bus 124,
The circuit 121 decompiressas and transfers the data along
the bus 124 1o the visual display 125 for display. Thereafier,
the circuit 121 again randomly selects a startiop address of
available graphics data and this cvels repeals. If, however, a
rong selection is being played when the block 161 s
cocountered, the attract mode scquencing docs oot OCCUL,
Instead, the ciccuit 121 displays the assogiated graphics
image of the song being played on the display 125. Dunng
the attract mode the processing circudl 121 may also conlrol
the display 125 to present a prompt requesting customers to
GIGE DCW SORg Toquests, The new song request data cotered
hy & enstomer nsing the keyhoard is stored and uploaded 10
the managemenl system 11 10 aid the systern 31 in deter-
mining whelher new song data should be downloaded to the
jukehox.

At a block 163, the processing cireuit 121 respands to a
sipnal indicating vscr infepest from the selection keys 123 by
providing on the display 125 those music calerories, Le.,
country, rock, jazz, cte,, found in the catalop 935, At a block
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165, the cicuit 121 responds to a signal indicating e
category schection from the keys 123 by providing an Lhe
display 125 an index of available songs, arranged alphabeti-
cally either by artist ar tile, which cam be scrolled and
selecied wsing Lhe keys 123, Upon selection of & specific
song, the oirauit 121 cocounters an inguiry block 167. If at
the block 167 the circuit 121 determines from the sigpal
received from the money detector 125 that a sufficient
amount of money has not been deposited, a branch to a block
169 nccurs. Al the block 169, using the display 125, the
circuil 121 prompts the usér to deposil mooey nte the
coin/uill deteetar 126, then branches hack (o the Block 161.
lHowever, il sufficient moneys lave beep deposiled, the
circuil 121 branshes o 4 bluck 171 wherein the circuit 121
updates the play count field of the selecled sonp’s reeord in
the catalog file 95 and money intake data stored in the
memory. The cireuit also places the song record 29 corre-
spuniing 1o the selected song inte a queue of song records
lo be played. After Lhe seloction s gueusd, the ciremt 121

encounters an inquiry block 153, If the totsl number of

selectivns purchased have becn selected, the cirenit 121
branches back to the block 161, Otherwise, if further pur-
chased selections ave forthcoming, ihe cirenit 121 branches
back tn the block 163, In this manner, all of the selections
are made and placed in the queus. Upon completion of
playing a queed-up, sclected song, Lhe cirouit 121 removes
the commesponding soog record 29 from the queue, selects the
next somy record in the queue, beeios fo play that next song,
and execules the block 161, It is noted that the song queue

van be displayed oo the disptay 125 in order to show

customecs what somys have already been selected prior 1o
making their selection.

More specifically, Teferring Lack to FIG, 1, onoe o specific
song has becn seloated snd gqueved-up, the processing circuil
121 first identifies the beginning address of the compressed
digital dala [rom the sang address ficld 37 of the song récord
29 in the queue. From this address, wsing the bus 124, the
vircoit 121 reads the compressed digital data ont of the
storage unit %3, decompresses ithat data, and sends the
decompressed digital dals o (he awdio reproduction cireuit
127. The audio reproduction cireuit 127, commonly found in
CDROM Teaders and associated amplifiers, converls the
digital data to un analog signal which is amplified and used
to drive the speaker systemm 129 via the bus 131, Aficr a
selected sonp tinishes playing, the processing circwit 121
deletes the song record 29 of the selecled sonp from Lhe
quene, increments the play count ficld 45 associated with
that song in the catalog 95, and begins playing he next
selocted song in the queve if any exists. The process sel [orth
in the Row-chart detailed in FIG. 5 is then repeated.

While the present invention is being described and illus-
trated in accordance with the preferred embodiment
enabling new recordings and compuler usage data Lo be
iransferrad via the transmission Line 15, the moniloring and

upduting may also be directly transferred. In this laher :

embodiment, routemen physieally visit the location of each
computer jukebox 13, During these visils, the roulemen
carry a porlable management syslem 181 which has only a
subsel of potential replacement songs slored in a subset
library and associated catalog (Dot shown) on a portable bulk
storage unil 183, The subsel library is loaded by the portable
management system 181 onto the portable bulk storage woit
183 cither directly [rom the lk storage unit 25 or indirectly
as is initially done by the coptral management system 11
{deseribed above). In all other ways, the porable manuge-
menl system 181 aperales lhe same 25 (he central manage-
menl system 11, coflecting the catalog 95 of each jukebox 13

8

and updating or replacing as necessary. To accomplish this,
the porlable management system 181 communicales al 2
very high tate of speed with the jukebox 13 via a parallel
commuaication link 185 and a direct memory aceess (DMA)
link 187.

Additionally, the routeen may simply ¢Xchange the
sald” storage unil 93 with a pre-loaded storage unit {not
shown). The central management sysiem 11 may Jater read
the “nld"” slorape unit 93 o gather the information from the
calalop 95. Swch an ocmbodimem still enjays the other
advantages made possible by the computer jukeboxes 13
deseribed herein.

Additionally, it is to be understond that the embodiments
of the present inveotion described hereinabuve are merely
illustrative and that oihier modifications and adaplalivns may
be made without depacting from the scope of the appended
claims,

What is claimed js:

1. An improved computer jukebox for playing songs
selected hy users of the computer jukebox fuw a library of
songs thal have been digitally compressed and stored in the
computer jukebox, where the library of songs stored in the
compiiter jukebox s capable of being vpdated upon the

 reecipt of compressed dighal soog data, which represents at
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leasl une song, and upon the receipt of song identity data,
which represents the identity of each such song, the com.
puter jukebox compeising:
u commupication interface for receiving the compressed
dipital sang data and the sony identity dala;
a data sturape unil for storing the received compressed
digital song dauta and the received song identily data far
¢ach of Lhe songs stored;
a display for showing, o prospective user of the computer
jukehox, information identifying the sungs for which
digital song dala is stored in the data storage unit and
Lhart is hased on sonp identity data;
selection keys respunsive to a selection of a song lu be
played on the computer jukebox [rum the song ideolily
information displayed on the display, the selection keys
including a signal output representing activation of the
seleclion keys,
at lcast one audio spoaker;
a progessar connected to a memary, the memory including
a decompression algorithm [or decompressing on-
pressed digital song daly;
a digital 1o analog converter coupled between the proces-
sor and the audio spraker to converl digital song data
1o an anslog sigoal coupled e the speaker; and
wherein the memory lurthér includes instructions for:
causing the processor, in response o the signal outpur,
10 mcoess and process cumpressed digital song data
retrieved Mrom the data storage unit 5o thal the
accessed comprcssed digilal song data comesponds
1o 1he song selecled by the selection keys;

cawsing the processor Lo decompress the accessed com-
presscd digital sumg data and send the decompressed
digital song data to the digital o analog converler so
that the song selected is played on the computer
jukebox as a result of the corresponding siored
compressed song digital data being decompressed
and converted by the processor and Lhe digital 1o
apalog converter; and

causing (he processor o respond to compressed digital
sonp, data and Lo song identity data, which may be
recetved by Lhe communjeation interface of the com-
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puler jukehox, to contral the storage of the received
compressed digital song data and the received song
identity date in the dula slorage und © create an
updated library of sonps stored in the computer
jukebox.

2. The computer jukehox of elaim 1, wherein the memory
further comprises instruclions cavsig the processor to
respond to conlrol the information shown on the display to
mchude the updated library of songs, instroctions causing the
pProcessor 10 store song usage dala pensraled upon the
plaving of a song, and wherein the communications inter-
face includes a transmitter for transmitting, song the song
usage daty under the control of the proccssor.

3. The computer jukebox of claim 1, wherein the data
storage unil slores compressed pictorial praphics, reeeived
by the communication interface, and associated with the
compressed digital song data.

4. 'I'he computer jukebox of cleim 3, wherein the com-
pressed pictorial graphics represent song associaled piclorial
praphics; and whercin the memory further comprises
instructions causing the processor, when 0o sang is playing
on the compuler jukebox, 10 gencrate a user atracl mode
wherein song associaled gruphic images are shown oo the
display.

£ ‘1he computer jukebox of claim 1, wherein the com-
munication interface is selected from the proup consisting
essentially of: mwodems, (adio frequeney trapsmitters and
receivers, and direct communication interlace ports, and
wherein the dats storuge unil stores compressed song iden-
lity dala as received by the comatunication imlerface.

6. The computer jukebox of claim 1, wherein the display
15 at least 14 inches in diagonal measure.

7. An improved vomputer jukebox network comprising: a
plurality of compvter jukeboxes where esch computer juke-

box is capuble of playing songs selected by users of the 3

enmputer jukebox [rom a hibrary of sonps that have been
digilally compressed and stored in the computer jukebox and
where the library of songs is capable of heing updated upon
the receipt of compressed digital song data, which represents
al least one song, and upon the receipt of sonp idcntity data
which represents the identity of cach such song; and
management stalion for updating the hbrary of songs i each
of the plurality af computer jukeboxes;

with each computer jukebox comprising:

3 communication inlerface for ceceiving (he compressed
dignital sony data and the song identity data;

a duta sworuge unil for storing the received compressed
digital song data and the reeeived song identity data for
cach of the songs stored;

a display for showing, to prospective nger of the computer
jukebox, information based on sonyg identity data for
identifying the songs [or which digital song data is
stored 1 the data storape unit;

sclection keys responsive 10 a selection of 4 song o be
pluyed on the vompuler jukebox from the song identity
information displayed on the display, the sclection keys
including a signal outpul representing aclivation of the
selection keys;

al Jeasl ape sudio speaker;

4 PIOCESSOF CONNGEtEd 10 3 meniary, the memory including
g decompression algorithm for decompressing cow-
pressed digital song data;

5

13

0

10

a diyilal to analog converter coupled belween the proces-
sor and the audio speaker 1o converl digital song data
1o an anulog signal coupled to the speaker; and
wherein the memory funiher includes instructions for:
cansing the processor, in response 1o the sipnal auipnt,
to access and process compressed digital song data
retricved from the data slorage unit so that the
aceessed compressed digital sony dati comrcsponds
to b song selected by the selection keys;

causing the proccssor 10 decompress the acuessed com-
pressed digita) song data and send the decompressed
digital rong data o the digital 10 analog converier so
that the senp sclected is played on the computer
jukcbox as & result of ithe cormesponding stared
compressed digital sonp data being decompressed
and converted by the processor and the digilal 1o
anulog convener, and

causing the processar ke respond 1o compressed digital
seng data and 1w song identity data, which may b
received by the communication interface of the com-
puter jukehox, to control the slorage of the reacived
compressed digital song data and the received sony
identity data in the dsla storage unil to create ao
updated library of songs stored in the computer
jukehox; and

~" whercin the management slalivn compeises:

49

S

55
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a communicalion interface including a receiver and a

lransmiller; znd

4 management slation processor contected 1o a munage-

menl station pIemoTy, the management slalion memory
including, instrustions for:
vausing the managcment station processor o store digital
sang dala, representing 1 s¢t of songs, and song identity
duta, representing the identity of each song in the sel of
SO0 in & managemenl slation dala storage unit;

causing the management slalion processor (o ComMpress
digital song data stored in Lhe management station Jdata
sloraye woi;

vausing the manapgement Slation Processor Lo compress

and Lransmit a subset of the digial song data and
transmit corresponding song identily data 1o at least oo
selected computer jukebox 1o update the hibrary of
songs in the computer ukebox,

8. The jukebox uwtwork of claim 7 wherein Lhe manage-
ment station is remole from the compuler jukeboxes; and
whorein the ecommunication interface of cach eomputer
jukebox is a bi-directional communioation interface.

9, The jukebox netwark of cluim 7 wherein the manape-
ment station is portable; and wherein the communications
interface of the manapement siation and at leasl voe cow-
puler jukebox is & direel commumicalion link imerface.

10. The jukehox nelwork of claim 7, wherein the memory
in each compuler jukebox further comprises instructions
causing the processor to respond to control the information
shown on 1 display to include the updaied Library of songs,

11, The jukchax network of claim 7, wherein the memory
in each compuler jukebox further comprises instructions
causing the processor o store song wsape dals penerated
upon the playing of u song, and whercin the communieations
interface includes a ransmitter for transmitting song the
sonyg usage data uoder the control of the processor.

® ¥ ¥ ok ok
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CERTIFICATE OF CORRECTION

PATENT NO. - 6,397,139 Bl Pagelof 2

DATED

: May 28, 2002

INVENTOR(SY : John R Martin, Michacl L. Tillery amd Samuel N, Zammulo

It i5 certified that errar appears in the above-idantified patent and that said Letters Patent is
heraby correctad as shown below:

Column 4
Line 31, delete “now gung™ and substitule therefor -- new song --.

Column 6
Ling 17, delete “spade” and substitute therefor -- space --,

Colump 3

Lines 34-37, delete “a display for showing, (0 praspective user of the computer jukebox,
information identifving the songs for which digital song dala is stored in the data
slorage unil and that is based on song identify data;” and substitute therelor - a display
adapted [or showing, Lo prospective aser af the compuler jukehox, user attract data and
information that identifies the songs [or which digilal song data is stored in the data
storage unit and that is based on song 1dentity data; --

Line 52, alter “wherein the memory further includes instructions for:™ please insert

- ¢ausing the processor 1 have the display show at least one of user attract data and
infurmation that identifies the songs lor which digital song data is stored in the data
storape; -

Column 9,

Line 12, delete “iransmilling song the song” and substitute therefor -- transmitting the
song -,

Line 51, delete “a display for showing, to prospective user of the computer jukcbox,
information based on song identity for identifying the songs for which digital song data
is stored in the dala storage unil;” and substitule therelor — a display adapted for
showing, to prospective user of the computer jukebox, wser atiract data and information
hased on song identity data for identifying the songs for which digital song data is
stored in the data siorage unit; --
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Column_10,

Line 5, after “wherein the memory further includes instructions for:” please insert

-- causing the processor 10 have the display show at least one of user attracl data and
information (hat identifies (he songs for which digital song data is stored in the data
starage; --
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Twellth Day of August, 2003
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COMPUTER JUKEROX AND COMI'UTER
JUKEBOX MANAGEMENT SYSTEM
CROSS REFERENCE TO RELATED
APPLICATIONS
This application is a Continuation of application Ser, No.
09/076,840, filed May 12, 1998 which is a Continuation of
application Ser. No. 08/584,253, filed Jun. 11, 1996, now
5. Pal. No. 5,781 889, which is 2 Continuation af appli-
cation Ser. Mo, OH208,742, filed Jup, 30, 1994, now

abandoned, which is a Continuation of application Her. No.
07/546,707. filed Mac. 6, 1992, now U.S. Pat. No. 5,355,302,

FIELD: OF THE INVENTHON

The present ipvention relastes generally w 2 jubebox
systent, and more particularly o such g system including one
or more computer jukeboxes that can be maonaged from a
remote location.

BACKGROUND OF 'ITIE INVENTION

Herctofore, an assonment of musical recordings found io
A jukebox consists of a plurulily of ecords, each record
containing a specific recording, Traditionally, these roccomds
are prooved phonograph reeords.

After 4 patron makes a sclection, the sclected phanograph
record is mechanically remaved from a storage rack within
the jukchox, and the phonograph record s placed upon
rolaling platfonm. A stylus which is conoected w0 a speaker
syslem is then placed upon (he rotating phonopgraph record,
resulting in the phonograph record being played by the
jukebox. For each selection, a separate phonograph record
mwst be removed from the storage rack o order to be played
by the jukebox,

Conventional jukcboxes have also implementad compact
disks as means for creating an assortment of musical songs,
Compact disks provide the improved sound quality madc
possible by digital recordings. The same technique,
hawever, is used 0 play compact disks. A separale compait
disk corresponding Lo each selscltion must be removed from
a storage rack in arder far the jukebox to play the selection.

Updating conventional jukeboxes is a costly and lime
consurning lask. Roulemen must peciodicully teavel to cach
julkehox Incation and replace the existing recordings of each
Jukebox with up-to-date records. The existing recordings are
oo lopper used by the jukebox once removed, thus making
the: conventional method wasteful,

Routemen must alse travel to each jukehox location to
keep a tally of the oumber of limes cach musical recording
is selected i order to determine royalty fees, It is Koown ta
provide a jukebox with a counicr that koeops track of the
number of times sach musical recording s selecled, but
routemen must stll ravel o each jukebox location to obtain
this information, Buch a process requires an excessive
nmumber of people 1o visit juksbox localion periadicully und
visually read the information off the counter within cach
Jukechox, Sinee the number of jukehoxes in operation is quits
large, the cmployment of routemen 10 oblain such dala
involves a considerable expense. Furthermore, the ever
changing nature of the recerding industey requires that sueh
data be gathered frequently in order Lo keep abreast of a
continually changing market.

GBIECTS AND SUMMARY OF THE
INVENTION
Accordingly, it is 8 primary object of the present invention
Lo provide 1 method and apparatus (or managing a pluralily
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of computer jukeboxes which is capable of climinating the
necessity for roulemen lo change records in the jukehoxes.
The eomputer jukchoxes swore recordings i memory, thus
cnshling rowtemen 1o simply load new recordings imo the
memary of cach computer jukebo.

Another objeet of the present invention is (0 eliminatc a
necessily for routemen by cpebling new recordings and
selection menus to be downloaded to each computer jukebox
via a lransmission link. In that regard, it is an object of the
presenl invention to provide a method snd apparalus which
climinates the mulenal waste wsually azeociated with updat-
ing jukehoxes. Instead of throwing sway old recordings aod
replacing them with new ones, as s the cooventional
procedure, the present invenlion eliminates this waste by
crabling new recordings to simply be dowaleaded into the
memary of each enmpuler jukebox. The old recordings are
sitnply crased, if necessary.

Another object of the present irvention is to provide a
methad and apparatus which is capable of remotely obtain-
ing jukebox usage dala, thus elimimating a necessity for
roviemen 1o do this sk, The present mvention wiilizes a
computer jukebox, which as part of ils sofiware
programming, stores the number of tmes each musical
recording is played and the aumber of credits that have been
awarded. This data is uploaded to a central conirol device via
u transmission link,

An additional object of the present invention is o provide
a method and apparatus ulilizing moedem compuier lechnol-
oy Lo digilully store and play musical regords, The jukebox
of the prosent invention is basivally a computer having a
sophisticated audio prodeciion capability, the computer stor-
ing dipitized song data in a compuler memory, Becavse
copventional jukeboxes mainlain compact discs o records
in the jukcbox, theft of the compact disc/records has been a
problem, this problem being climinated by the present
inventions ulilizalion of 3 computer memory to store the
digitized song data.

A funher object of the prosent invenlion is to provide a
method and apparatus capable of being used with the remote
miznagement of jukeboxes via public telephone fines without
interfering, with ¢stablishments” wse of their own phune
Lines.

Olber ubjedts, features and advantages of the present
invention will be readily apparent from the following
description of vertain preforeed cmbadiments thereof taken
in conjuncliom with the acconmpanying drawings, although
varialions and modifications may be cffected without depar-
ing from the spirit and scope of the novel concepts of the
disclasure.

RRIEF DESCRIPTION OF THE DRAWINGS

[1G 1 is 3 block disgram of the computer jukebox system
of lhe present invention;

FIti. 2 is un illustration of the data stroemre of an
individual song ecord stored s master library catalog
illustrated in FidG. 1;

F1(3, 3 is a flow-chart 1llustrating Lthe procedure [or storing
new 5o0gs in a bulk storage wnit illusirated in FIG, 1,

FIGS. 4A and B are flow-charts illustrating the software
procedures used by the central Management system and the
Jukecbox respoctively in managing the song library of the
Jukebox; and

FI3, 515 a flow-char illusiraing the specilic operation of
the jukebox in interfacing with a wsct,

DESCRIFIION OF THE PREFERRED
EMBODIMENTS
In acoordance witl the presznt invention as shown in FIG.
1, a central manapement system 11 monitors and updates the
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available sclection of music at a number of remolely located
jukeboxes such as a jukebox 13, Particolarly, the central
manzeemenl sysiem 11 monitors ¢ach jukebox 13 ta deter-
mine the oumber of tines cach song has been played. From
theee numbers, the central munagement system 11 can
calculate the rovally payments thal are doe. More
importantly, ihe centeal management system 11 ean identify
lhose specific songs which peed to be replaced in each
jukebox on an individual basis, the venlral management
syslem communicaling replacenrent songs 10 cach jukebox
13 1o update the available music scleetion therein as nesded.

Each jukebox 13 is basically a computer baving sophis-
Livated awlio production capability wherein cach compuler
jukcbax 13 is programmed in play songs that have been
digitally compressed and stored in a farge-volume data
storage unit 83, The storage vnit %3 may be a optical
memory of any other available Jarge valume nonvolatile
compuier memery that provides both read and write acoess.

The cenlral mwanagement sysicm 11 comontnicates with
each computer jukebox 13 via 4 transmission hnk 15 The
central management system 11 and each jukcbox 13 nse
respeclive modems 17 and 1% (0 maintain serial communi-
calion oo (he irapsmission link 13, The ramsmission link 15
mayv he i cable system such as public or private klephone
lines or the like, ITowever, the modems 17 and 19 may be
replaced with RE (radio frequency) transceivers and asso-
cialed anlennas. Tn the latler instance the transmigsion link
15 15 an RT link.

Specifically, the ceniral munagemeni sysiem 11 1nclndes
a host computer 28 which maintaing 2 master Dbrary 23 of
songs and associaled graphics which are stared i a com-
pressed digital formn in a bulk storape unit 25, The bulk
slorage unit 28 is capable of storing vast amounts of digilal
data, and mav bc iake the form of 2 read-wrle oplical
storape device. The host computer 21 indexes the master
librury 23 by using & master catalog 27 which is also
maintained in the bulk storage unit 25.

The master catalog 27 stores a song record 29, as illus-
trated in 11, 2, for each song stored in the masier library 23
Lach sonyge record 29 azsociates wnformation in the following
fields: a) a title ficld 31, containing the name of the song; )
a classification ficld 33, containing the type of music, i,
counlry, pop, jass, cussival, ele.; ©) 4 sony address field 37,
conlaining the beginning address o the bulk storape vnit 23
of the compressed digital dasa af the song; d) a song sive
ficld 39, contajning the number of byles in length of the
compressed digital date; &) a graphics address field 41,
cunlainiog (he bepinning address in the ulk storage unit 25
ol (he cumpressed digital data of a graphics image, if any, tn
he axsociated with the sony; ) a graphics stee Leld 43,
cuntaining the oumber of bytes in lenpth of the compressed
graphics image; and g) a play count field 48, conlaining a
counl which indicales 1he number of times this specific song
has been played. By parsiog the master catalop 27, the host
coputer 21 can quickly locate all svailable information
relating, to amy available song. ‘The master cataloyg 27 abso
stores dala particular o each jukebox such as the number of
Lmes vach available song has boen played, the cain intake
for that jukehox, etc. The data particular 1o each jukebox iy
uploaded from the jukebox 1o the central manapement
sysiem 11 (o updale the master cataleg 27,

Returming 1o FIG. 1, in order to add 1o the master Library
23 and associated master catadog 27, 1he host computer 21
receives, s compressed and stores in the bulk storape vt
25 digital data representing the new song and associaled
pictorial graphics. The host computer 21 receives the digilal

5
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data Tor storage from three sources: 1) & compaut disc read
ooty memaory (CDROM) reader 51, which reads CDROMs;
2} a graphics scannce 53, which digitizes pictorial graphic
images; and 3) an analog 1o digital (A/T)) reader/vonverler
558, which reads apalog data from both tapes and records and
then converls the analog data into digital data. A compres-
sion circuil 52 using an adaptive-dclta, pulse-code-
modulalion compression scheme compresses the digilal data
before it is stored. Other compression schemes may also be
used. The compression circuit 52 mighl also be fully
replaced by a soltware alporithm which is excculed by the
hast computer 20,

FIG. 3 more specifically illusirates the operation of the
host computer 21 in adding new sonygs 1o the master libeary
23, At a block 61, the user is inidally prompted by the host
compuler 21 o enter a new song title and category. The host
computer 21 wriles this information into the witle field 31 and
classification ficld 33 of & new sony record 29 at a blogk 63,
Mext, at a block 65, the host computer 21 prompts the user
w place either 8 CDROM inte the eader 51 or 4 record or
tape into the mader/converter 55, After the user has com-
ploted this placement, at a block 67 the host computer 21
idenlifies available storape space in the bulk storage unil 25
by analyzing the space in use as deseribed in the current list
of song records 29 in the masier calalog 27. The bepinning
addross of this availuble slorape space is placed in the song
address field 37 of the new song record 29, Thereafter, al a
black 69, the host camputer 21 provides a read enable signal
o a bus 50 to cither the reader 51 or readecsconvensr 55,
Either the reader 51 or readericonvener 55 responds by
reaching und sending digital dala reprosenting the new song
Lo the bust compuler 21 via the bus 80. Utilizing a bus 54,
the host computer 21 forwards the digital data received to
the compression circull 52, receives compressed digital data
from the compression circuit 52 and writcs the compressed
digital data inlo the bulk storage unit 28, At & block 71, upon
reuching the cnd of the digital data oulpul, ie., the end of a
song, the host computer 21 wriles the byle length of the
digita! outpul into the song size ficld 39.

The bost compuler 21 at a block 73 prompts the user to
load a picture, such a5 an alhum caver, inlo the graphics
scanper 53, Al a hlock 75, the host compuier 21 identifies
further available storage space i the bulk storage unit 28
and places the bepinning, address thereof into the graphics
address ficld 41, Onee & picture is loaded, the bost compuler
21 at block 77, using the bus 50, provides a read coable
signal -t the scanner 53 which responds wia bus 50 by
digilizing the pictore and trapsferring the digitized output Lo
the host computer 21. A1 3 block 79, using the bug 54, the
host computer 21 forwards the digitized data of the picture
1o the compression cirenit 82, recejves compressed digitized
data from the compression circait 52, and wriles the com-
pressed digitized data inio the bulk storage unit 25, At A
bluck 8L, upon reaching the end of the dipitized output, i.e.,
the end of the picture, the bost computer 21 places the byle
length of the digitized oulpul inte the graphics size field 43,
Finally, at a block 83, the bost computer 21 sets the play
count tield 458 10 zero (0). This flow-chun is repeated as
necessary until all of the now songs are added to the master
library 2% 11 is nowed ihal the operator can also dolete,
mudily or replace any specific song recnrd 29 found in the
master catalog 27 and master library 23.

Retrning to K16 1, each computer jukebox 13 plays
songs and displays graphics which are stored locally in the
large-vohme data storage unit 93, The storage unit 93 of the
jukebux 13 conlains g subset of the songs found in the
masler libracy 23 maintaioed by the central manggement
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systern 11, More specifically, the storage unit 93 of fhic
jukehox 13 stores 4 song Library 91 which 15 » comesponding
subset of the master library 23. The song library 91 containg
all of the currenily available song selections and associated
piclorial graphics for the jukebox 13, The slorzge unil 93
also stores a catalog 95 that is an index ioto the local sung
Ithrary 91. 'The catalog 95 is similar to the masler catalog 27.
Both the song lbrary 91 and associsied catalog 95 arc
momitored and wpdated by the ceniral manegement system

11 as poeded via the transission liuk 15, The jukebox 13

permils Lhis moniloring and updating at any time with no
impact on s end-user perfvrmance.

The jukebox 13 alse includes a processing circuft 121
which contains a microprocessor 121A, read only memory
(ROM) 121B and random access memory (RANM) 1210 As
in conventional computer systems, the microprocessor 1214
operyles in accordance with the software propram contained
in the ROM 121B and utilizes the RAM 1210 for scratch-
pad memory. The processing ciecuil 121 may ubso contain a
decompression circuil (oot shown) or may perform deeom-
pression using & software alporithm stored in the ROM 121K
depending on the type of data compression scheme used by
the central management system 11, In cither case, decom-
pression is necessary (o decompress the compressed data
received from the ceniral control system L1 so that the song
citn be playsd and associated graphics imape displayed.

The processing circuit 121 controls the operation and Mow
of data into and oul of the jukebox 13 through the modem
19 via & bus 124, Using the bus 124, the processing circuit

121 also enntrols a visval display 125, one or more selection

keys 123 and a enin/hill detector 126 1o provide the user with
an jnteractive iolerface lo the jukebox 13, Ihe keys 123
provide signals representing user inpuls such as displayed
song selection. The display 125 displeys alpha numere
informarion as well as piciorial graphics to incrface with the
uset, The coin/bill detecior 126 is respopsive (o one or more
cuins or bills input by a eustomer 1o delermine whether the
proper amounl of money has been input aod lo provide
money deteet signals coupled Lo the processing ciceuit, The
processing eirenit 121 further conirols, via the bus 124, an
audio reproduction ¢irenit 127 coupled Lo a speaker system
129 alony a bus 131 In provide an audio output 1o the user.

TIGS. 4A and 41 are fow-chantg illustrating the sofiware
procedures respeclively used by the gentral manapement
system 11 and the jukebox 13 in managing the song library
91 uf the jukebox 13, At 5 Dlock 101, the central manage-
ment system 11 iniliales communication with one of 1he
jukchoxcs 13 via the transmission link 15, Immediatcly
thercafler, al 2 hlock 103, the management syslem 11
requests that the jukebox data be sent inchiding a copy of the
catalog 95, Al a corresponding block 141, the jukcbhox 13
responds by sending the copy of the catalog fle as well as
other jukebox data including iotal money intake vver a
perind of time, The dala seol (rom the jukebox to the
managencnt siation may also include customer roquests for
0CW s0ngs, 2 customer utilizing the display and ke yboard of
the jukcbox L3 1o enter sony request data as discussed balow.
Thereafter, at 4 block 105, by examining cach play count
field 45 in the copy of the catalog 95 reveived, the manage-
men system 11 delermines the royally amount due per song
and whether to replace or update specific song cntries stored
in the jukebox 13, The manapement system 11 also deter-
mines the total mwoney intake from the play sovnt informa-
tion and compares {his value lo the total money intake value
received from the jukebox (0 provide a check. At an inquiry
block 107, if no replucemenis are necussary, the manage-
ment systemy 11 branches o a block 1Y to tenninate
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communication with the jukebox 13. Tf however, replace-
meots are necessary, the management system 11 branches o
downloud the changes. Particularly, at & block 111, the
manmagement syslem 11 downloads 1o the jukebox 13 the
song records 29 of both the song o be replaced and the
replavement song. In a corresponding block 143, the juke-
box 13 replaces the song record 2% in the caislog 95
‘Thereafter, the jukcbox 13 identifies available slorage space
in the slorage unil 93 based on the song size ficld 39 of the
new song, and wriles the beginning address thereof into the
song address field 37 in a corresponding block 145
Alterwards, a1 a block 113, the central manapement syslem
11 downloads the compressed digital dats of the song 10 the
jukebox 13, At a comesponding block 147, the jukebox 13
receives and wiiles the data into the song library 91, Next,
al u comesponding Dlock 149, the jukebox 13 identifies
available storage space in the storage unit 93 based on the
graphics size field 43, und writes the beginning address
thereof into the praphics address feld 41 of the new song.
Thereufier, al a block 115, the management system 11
downloads the compressed digitized dats of the pichire to
the: jukebax 13, The jukebosx, al a vorresponding block 151,
receives and writes the data into the song library 91, Finally,
the block 107 is again encoumered. If further replaccimcnts
need to be made, the blocks 11, 113 and 118 are repeated
until eomplete. A1 4 corresponding block 153, the jukebox
similarly repeats the commesponding blncks 143 through 151
until no furher replacementis need o be made. A funher
block placed immediately above the block 107 may also be
used, whercin the central management systern 11 sends o
delete, madify, add or replage command 10 the jukebox 13
hietore downloading into the song librury 93, Io this way, the
management system 11 receives additiona] flexibility in
updating the jukehox 13. 1t is noted that the jukebox 13 can
alst iniliate eommunicatiops with the management sysiem
11 at predetermined times or if the jukebox determines thit
an event has oceurred that the manmgement system 11 should
bt wware ol

FIG. 5 is a Nuw-chan illustrating the spocific operation of
the processing circuil 121 of the jukebox 13 in interfacing
with the user. Al a block 161, i no song sslection is playing,
the processing circuit 121 operates in a user aliracl mode,
displaying a random sequence of available graphic images
an the visval display 125, More particularly, the processing
circuit 121 randomly selecls a slariinyg address of Lhe com-
pressed graphics data from the available song reconds 29 in
the catalop #5. From that staring address, the circuit 121
retrioves the data from the song tibrary 91 via the bus 124,
The circuit 121 decompresses and transfers the dala along
the bus 124 1o the visual display 125 for dizplay. Thereafier,
the circyit 121 apain randumly selects a slaning address of
available graphics dala and this cycle repeals. II, however, a
song selection iz being played when the block 161 is
cocountered, the atiract mode sequencing does not occur,
Instead, the circuil 121 displays the associated graphics
image of the song being played oo the display 125, During
thie altract mode the processing, circuit 121 may also control
the display 125 10 presenl a prompt reguesling customers o
enler Dew Sang 1equests, The new song request data entered
by 4 customer using the keyhoard is stored and uploaded Lo
the management system 11 10 aid the system 13 io deter-
mining whether néw sonp dala should be downloeded to the
Jukebox.

Al a block 163, the processing cireuit 121 responds tv a
sipnal indicating user interest from the seloction keys 123 by
providing on the display 125 thuse music calegores, Le.,
counlry, Tock, jazz, ¢te, found in the catalog 95. At a block
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165, the cirenit 121 responds to a signal indicating a
catcpory selection from the keys 123 by providing on the
display 125 an index of available songs, arranged alphabeli-
cally either by artist or title, which cap be scrolled and
selecled using the Leys 123, Upon sclection of a3 specific
song, the cirenit 121 encounters an inguiry hlock 167. 10 at
the black 167 the circuit 121 delermines from the signal
received from the morey detector 125 that a spificicot
amoon of money has not been doposited, » branch to a block
169 cceurs, At the block 169, using the display 125, the
circuit 121 prompls the wser lo deposit money o the
coin/ill delector 126, then brauches badk 1o the block 161,
Huwever, if sufficicnt monevs have been deposited, the
cirewit 121 branches to a block 171 wherein the acircuil 121
updates the play count field of the selecied song's record in
the calalog file $5 and mooey intake data stored in the
memory. The vircuit also places the song meeord 29 corre-
sponding to the selected song into s quesne of sony records
tor be played. Alter the selection is quewed, the circuil 121

cneouaters an inguiry block 153, If the wotal number of 4

relections purchased have been selecled, the cieuit 121
branches back (o the block 161, Otherwise, if further pur-
chased sclections are fortheoming, the circuit 121 branches
back to the block 163, o this manner, all of the selections
art made and placed in the guese. Upon completion of
Playing a queued-up, selected song, the cirenit 121 removes
the corresponding song record 29 from the queue, selects the
Xt song, eentd in the queue, hegins 1o play thal next song,
and cxeoutes the block 161, Tt s noted that the song queue
cun be displayed oo the display 125 in order to show
customers what sungs bave already been sclected prior o
making their selection.

More apecifically, referring back to FIG. 1, onoe a specilic
song hus been selecled and queusd-up, the processing circui
121 first identifice the heginning address of the compressed
dipital data from the song address field 37 of the song record
29 in the queuns. From this address, using ihe bus 124, the
circuit 121 reads the compressed digital data cut of the
storage vnit 93, decompresses that data, and seads the
decompressed digital dara 10 the sudio reproduction eircuil
127. I'he audio reproduction circuit 127, commonly found in
CDROM readers and associated amplificrs, coaverts the
dipital data to an analog sipnal which is amplified and used
to drive the speaker systiem 129 via the bus 131, Alier a
selecled song finishes playing, Lhe provessiog circun 121
deletes the song record 29 of the sclected song from the
quenc, increments the play count ficld 45 associgied with
that song in the catalog 95, and beging playing the next
selecied song in the queue if any exists. The process s¢t forth
in the Qow-charl detailed in FIG. 5 is then repeated.

While the present invention is being described and dlus-
trated in aceordance with the preferred embodiment
enubling new mecordings and compuler wsape data 1w be
teamslereed via the trapsmission line 15, the monitoring and
upelating may also he directly transferred. In this latler
embudiment, routermen physically visit the location of cach
computer jukebox L3, Durinp these visits, the outcmen
carey a pofable management system 181 which has onty a
subsel of potential replacernent sonps stored noa subset
library and assoviated valadoy (not shown) on g purtable bolk
storage unit L83, The subset library is loaded by the ponable
management sysiem 181 omio the portable bulk storage unit
183 either directly from the bulk storage vait 25 or indirecily
as 15 initially done by the contral management system 11
{deseribed above). In all other ways, the portable manage-
ment system 181 operalss the same as the central manayge-
menl system 11, collecting the catalog 95 of vach jukebox 13
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and updating or replacing as necessary. 1o accomplish this,
the portable management systemn 181 communicales at a
very high rale of speed wilh the jukebox 13 via a parallel
communication link 185 and a direct memory aceess (DMA)
link 187.

Additionally, the ronmtemen may simply exchange the
Yold" storage unil 93 with a pre-loaded starage unit (not
shown). The central management system 11 may later read
the “0ld” siorage unit 93 (o gather the information from the
catalog 95, Huch un embodiment still ¢ojoys the ather
advanlages made possible by the computcr jukeboxes 13
desceibed herein,

Additionally, it is io be understood that the embodiments
of the present invention described hereinabove are nerely
illustrative and that other modifications and adaptations may
be made without departing from the scope of the uppended
claims.

We claim:

1. A compuler jukebox for playing songs transferred 1o
and stored in the compuier jukebox, the computer jukebax
COTPrising:

at least ome communication irterface for moeciving digi-
tized song data and for receiving an assoviated song
record, the song rooord including sonyg ideniily dala
compnsing al leasl one of 4 song title, 2 sonp catopary,
song address, song size, praphics address, graphics
size, and play count;

a memory Storiog the dipitized song data and the song
entity Jata,

a display prosenting song selections based on the song
identity data;

a song selector for determining from the song selections
a selected dipitized song to be plaved on the computer
jukebox;

at least one audio speaker,

a processor operative 1o retrjeve digitized song dala
correspotding to the selecied digitized song, and oper-
tive to slore the digitzed song data and the song
identity dela received by the at least ane communica-
tiom interface in the momory; and

a digital 10 analog converter coupled between Lhe proves-
sar and the audia speaker 1o convert Lhe digitized song
data to an analog signal for the auwdio speaker.

2. A compulter jukebox according to ¢laim 1, wherein the
wemory stores the dipitized song data in e digitized song
library and stores the sony identity data in a song catalog,

3. A compuler jukehox sccording to claim I, whercin the
display prescnts available song sclections according to al
lcast two of song ponre, song arrist and song title associaled
with ¢ach digitized song.

4. A computer jukebox according to ¢laim 1, wherein the
Uispluy presents the song seloctions with associaled graphios
identified by the graphics address, the sonp slections
arranged alphabelically according to at least ane of a song
artist and the song ritle assnctated with sach digntized song.

5, Acomputer jukebox sccording o claim 2, wherein the
[processor is responsive to the sony selector for serolling the
song selections on the display.

6. A computer jukebox secording 1o claim 4, wherein Lhe
processor is opershle 1o display a user attract mode that
shows graphics identified by the praphics address when no
digitized song is plaving.

7. Acomputer jitkebnx according 1o claim 1, wherein the
processor is further operative lo oreate al least one play
counl for a dipitized sonp and 10 create associated moncey
intake data for the dipitized song.

1 of 109 PagelD #:81
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8. A computer jukehox according to claim 7, whersin the
processor is further operative 10 transfer the associaled
money intake data and the play connt throngh the al least one
commnication interfacs 1o a remote locstion for account-
ing.

9. Aventral management system for distributing digilized
somgs Lo a compuler jukebox, the central management sys-
lem comprisiog:

at least onc communication inlerface [or transmitting

digitized song data and for transmitting an associated
song record, the song record ncluding song identity
dala comprising al Jeast one of a song title, a song
calepory, song address, song sive, graphics address,
graphics size, and play count;

a memary storing digitized song datz and song dentity

dala; and

@ processor operative 1o retricve selected digitived song
data and transmil the selecled dipiized song data to a
computer jukebox through the at least one communi-

cativn inlerface, the processor funther operative Lo ;

retrieve song identity daty associated with the selected
digitized song data, build an asspciared song record
wsing the song ideatity data, and transmit the associated
song record to the computer jukebox through the al
least one communication interface.
10 “Ihie ceniral management sysiem ol claim 9, whergin
Ihe memory stores digilized song data v a digitized song
library and stores the song identity data in a song calalop.
11. The central management sysiem ol claim 9, wherein
the song identily data includes the praphics address identi-
fying a graphic associated with a dipitized song, and whercin
the processor is further operative to transmil the digitized
graphic over the at least one communication inlerface 1o the
compuler jukehox.
12, The central managemend system of claim 10, wherein
the processar is turther operative in receive from a compuler
Jukebox and store a digiized song play count and associated
momey 1olake dala Tor the digitized song,
13, The central management systemn of claim 12, wherein
the processor 15 (urther operative 1o delermine royallics
hased on the associaled money mtake data.
14. The central managoment svstem of elatm 10, wherein
the: processor is further oporative tn receive from the com-
puler jubkebox and store a digitieed song play covat, deter-
mine whetler o replace a dipitized sonp associated with the
dipitized =onp play count in the eomputer jukchox, and
iransmit replacement digitized song dats and a replacement
song reenrd Lo the computer jukebox.
15. A computer jukcbox network, comprising:
a central manapement systom for distributing digitized
songs stored in a digitized song library to a compuler
jukebox, the cenlral management syslem comprisiog:
al Jeusl voe system communication interface for trans-
milling digitized song duly and for transmitling an
assovialed sonyg record, the sonp record including
song identity data comprising at least ope of a song
title, a song categary, song address, song size, praph-
ics address, graphics size, and play count;

4 syslem memneony storing dipitized song data and song
identity dala; and

A SYSICM progessor operative o relneve selected digi-
tiwed song data and transmit the selected dipitized
sony data (0 2 computer jukebox through the at least
one communication interface, the processor further
operative to wtricve song ideatity data associated
with the selected digittced song dala, build an asso-
vinled somyp reoord wsing the sonp identity data, and
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transmit e associated song record W the cemputer
jukebox thromgh the al Jeasl voe communication
interface; and

a plurality of computer jukeloxes for playing songs stored

in a memory in the computer jukebox, at lessl one

compuier jukebox comprising:

a1 Jaasl one jukebox comumunication interface for
receiving digitized song data and for receiving an
associated song record, the song record mncluding
song identity data eomprising ul least vne of a song,
title, a song calegory, song address, song, size, graph-
ics adidress, graphics size, and play count;

a jukebux memory storing the digitized song dula and
the song identity data;

a display presenling song seleclions based on the song
identity data;

a soop sclector for determining from the soog selec-
tions a selected digitized sonp 1o be played on the
campuler jukebox;

at least one audio speaker;

a processor operalive to retrieve digitized song «data
comesponding w the selected digitized song, and
operilive 1o store the digitized song dala and the
song identity data received by the at least one
communication interface in the memory; and

a digital 10 analog eomvertce coupled between the
processor and the andio speaker 1o convert the digi-
tized song, data 1o an analog sigonal for the awdio
speaker.

16. The computer jukebox network of clajm 15, wherein
the sysiem processor is furher operative W receive from the
computer jukebox and store a dipitized song play count,
determine whether Lo replace a dipitized soog associated
with the digitized 2onp, play eount in the eompuler jukebox,
and transni replacement digitized song dala and a repliace-
ment song teeord ro the computer jukebox.

17. The computer jukebox network of claim 15, wherein
the jukebox processor is further operative 1o ercale al least
o play count for a digitized song and (o creale assecialed
maoney intake data for the digilized song,

18. The cowmpuier jukebox petwork of claim 17, wherein
lhe jukebox processor is further operative lo transfer the
agsociated moncy [ntake data and the play vount through the
at least one jukebox communication inteface 10 a8 remole
loeation for accounting,

1%, The compuier jukebox network of claim 15, wherein
the processor is further operalive 10 receive from a computer
jukebox and store a digitized song play count and associated
money lotake dala.

20, The compuier jukebox network of claim 19, whersiu
the processor is further uperalive o delermine royaliies
based on the associated money itake data.

21, The compuier jukebox network of claim 135, wherein
the display presenls the song selections with associated
graphics identilied by the geaphics address, the song selec-
tions arranged alphabetically sccording to st least one of a
song artist and the song title associsted with each dipitized
SO,

22. A method for recciving and playing somgs using a
computer mkehox, the method comprising:

receiving at the computer jukehox digitized song data and

an associated song record, the song record wmchiding

song idenlily dala comprising at least one of 2 song
litle, & sony, calepory, song address, song size, graphics
address, praphics size, and pley count;

sturing the digitized song data and the song 1dentity data

in a memory in the computer jukebosx;
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prescnting rong selections based on the song identity data

on 4 display;

delermining from the song selections a sclecied digitized

somg 1o he played co the computer jukobox bascd on
nput from a song selector,

relrieving dipitized sonp data corresponding to the

selecled digitized song;

converling the diglized song data o an analop sipnal; and

applving the analog signal to an sudio speaker.

23 The method of claim 22, wherein the step of storing
Turther comprises storing (he digitized song data in a digl-
tized song library and stoning the song identity data in a song
catalog.

24. A compuler jukebox aceording to claim 22, wherein
the stop of presenting further comprises presenting available
song sclections according to at least two of song genre, song
artisl and song tide associaled with each dipitized song.

10

15

12

25, The: method of claim 22, wherein the step of prescnt-
ing further comprises presenting the song selections with
assnciated graphics identified by the praphics address, the
song selectinns aranged ulphubetically according to at least
ane of a song artist and the song Glle wssociated with cach
digitized sang.

26. The method of claim 22, further comprising the step
af crealing at least one play count tor a digitized song and
cIcaling assoviated money intake data for the digitized song.

27. The mcthod of ¢laim 22, further comprising the siep
uf replacing a digitized song in the computer jukebox based
on the digitized song play count by receiving and storing o
the memory the roplacoment dighized song data and a
replacoment song record.

L I B .
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TNVENTOR(S) : John R. Martin and Michucl £ Tillery

It is certifiad that arror appsars in the above-identified patent and that said Letters Patent is
hereby carrected as shown betow:

Column &

Line 31, delete "a display presenting song sclections based on the song identity data;”
and substitote therefor - a display adapted [or presenting song scleerions based on the
song identity data and a user attract mode; --

Ling 37, delete ™a processor operative 1o retrieve digitized sonp data corresponding to
the selected digitized song, and opcrative 1o store the digitized song data and the song
identity daty received by the at least one communication interface in the memory;" and
substitute therefor -- a processor operalive o present on the display at 1cast one of a user
attract mode and song selections based on song identity data, and operative 1o relricve
digitized song data corresponding to the selected digitized song, and operative to store
the digitized song data and the song identity data received by the at least one
communication interface in the memory; --

Column 9,
Ling 6, deleic "at Icast ong communigalion inlerface lor transmitting digitized song data

and for ransmilting an associaled song record, the song tecord including song identity
daly comprising ut lexsi one of 4 song title, a song calegory, sang address, song size,
graphics address, graphics size, and play count;" and substitute therefor -- al least ong
communication interface adapted for transmitting user attract data, for transmitting
digilized song data and lor transmitling an associaled song record, the song record
including song identity duta comprising at Ieast one of a song title, a song calegory, Song
address, song size, praphics address, graphics size, and play count; —

Line 15, delete "a memory storing digitized song data and song identity data;" and
substitule therelor -- g memory sloring digilized song data and song identity data and
adapled for storing wser attract data; -

Column 10

Line 13, delete "a display presenting song selections based on the song identity data;"
and substituie therelor - a display adapied for presenting song sclections based on the
song identily data and o user altract mode; --

Lioe 21, delete "4 processor operative to retrieve digitized song data cormcaponding 1o
the selected digitized song, and operative to store the digitized song data and the song
identity data received by the at least one communication interface in the memory," and
substilute therefor -- a processor operative (o present on the display at least one of a user
autract mode and song selections based on song idenlity data, aperalive Lo retricve
digitized song data comesponding to the selected Jigitized song, and operative (o slore
the digitized song data, and the song Identity data received by the at least one
communication interface in the memory; -
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(57) ABSTRACT

Acompuier jukebox vapable of recciving and storing adver-
lisement duta representing a plurality of adverlisement from
a remote cenfral management syslem by way of a transmis-
gion link hetween Lhe compuler jukebox and the central
managemenl System, comprising a communicalion inter-
face, o programmable computer memory and a processor,
The computer jukehox downloads advertisement data. The
communicalion interface receives adverntisement duls from
the remale cenlral management sysiem by way of the
transmission link, 'lhe advertsement data represents an
identity of cach of the pluralily of advertisements, and data
representing limes Lur each of the advertisements Lo be run.
The programiuable computer memory stores Lhe advertise-
wment data- The proesssor runs the plucality of advertise-
ments according Lo the advertisement data,

17 Claims, 5 Drawing Sheets
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ADVERTISEMENT DOWNLOADING
COMPUTER JUKEROX

RELATED APPLICATIONS

his application is a continuation of Ser. No. 09/300,400,
filed May 11, 1999, now abandoned shich is a continuation
of Ser, No. 48/975,612, filed Nov, 21, 1997 now U4, Pat No.
5930765, which is a contipuation-in-part of Ser. Mo,
08/638 022, {lled Apr. 25, 1996, now US. Pat. No. 5,848,
398, which is a continuation-in-part of Sec. No, 08/584,253,
filed Jan. 11, 1996, now U.S. Pal. No, 5,781,889, which s
a coptnualion of Ser. No, 08/208,782, filed Jun. 3, 1994,
now abandoned, which is a divisional of Ser, No, 07/846,
707, filed Mar. 6, 1992_now U.S, Pat. No, 5,353,312, which
is a conlinuation [n part of Ser. No. 07/538,981, filed Jun, 15,
1990, now abandoned.

BACEKGROUND OF THE INVENTION

‘The present invention rclates gonerally to a jukebox
system, and more parliculacdy to such a system including one
or more computer jukeboxes thal can be managed from a
rermale lecation.

Herctofore, an assorlment of musical recordings found in
a jukehox consists of a plurality of reeords, each record
conlaining a specitic ecording. Traditionally, these cecords
are grooved phonograph records. Atter a patron makes 2
selection, Lhe selected phonograph reeord js mechumically
removed from a storage rack within the jukebox, and the
phonogeaph record is placsd vpon rolating phatform, A stylus
which is connecled o a speakcr system is then placed upon
the wating phenopeaph record, resulting in the phonugraph
record being played by the jukehox. For each selection, a
separate phonograph record must be removed from the
storage tack in order (o be played by the jukebox.

Cunventional jukeboxes have also implemented compact
disks a5 means for creating an assortmenl of mosical sonps.
Compact disks provide the improved sound quality made
possihle by digital recordings. The same technigue, how-
ever, is wsed to play campact disks. A separale compact disk
corresponding Lo each seleclion most be remaved from 2
siorage rack in urder for the jukebox to play the selection
Updating conventional jukehoxes is a costly and lime con-
suming task, Routemen must perindically travel w cach
julkebox location and replace Lhe existing recordings of cach
jukehox wilth up-to-dale records, The existing recordings are
no lomger used by the jukebox once removed, thus making
the conventional method wastelul.

Roulemen must also travel to each jukebox location 1o

keep a tally of the number of {imes each musicsl recording
is selected in order Lo delermine royalty fees. 1 is known to
provide a jukcbox with a counter thal keeps track of the
mimber of imes each musical recording is sclected, but
romiemen must st travel o cach jukebox location 1o oblain
this ioformation. Such a process requires an eXCESSVE
mumber of people to visit each jukebox location prrindically
and visually read the information off the counter within each
jukebex. Since (e oumber of jukeboxes in operation is quite
large, the cmployment of routemen lo oblain sach data
involves 3 considerable expense. Turthermore, the ever
changing nalure uf the recording indusiry requires that such
duta be pathered frequently in order to keep abresst of a
continually changing market.

Comvenlional jukeboxes digplay a selection menu allow-
ing a patran 1o select a particular recording that he or she
miry Want to hear. When that song is being played, a video
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accompanying the song is lypically displayed on the screen.
However, when the jukebox is not being used cither the
selection men is still continually displayed or the screen is
blank.

BRIET SUMMARY (F THE INVENTION

Accardingly, it is 2 primary object of the present invention
1o provide a method and apparatus for managing a plurality
of compuler jukeboxes which is capable of eliminating the
necessity for routemen Lo change records in the jukeboxes.
The enmputer jukeboxes slore recordings in memeory, thus
cnabling routemen Lo simply load new recordings inlo the
memury of cach computer jukebox,

Ancther object of the present invention is to eliminale a
necessity for routemen by enabling mew recordings and
selection meaus 1o be downloaded 1o each computer jukebox
via g trapsmission link. In that regard, it is un object of the
present invention 1o provide 3 method and apparatus which
eliminates the material waste usually associated with updat-
ing jukeboxes. Instead of throwing away ald recordings and
replacing, them with new ooes, as 15 the copventional pro-
cedure, Lhe preseml invention eliminales this waste by
cpahling new recordings to simply be downloaded into the
memary of each enmpuler jukebox. The old reenrdings are
simply erased, if necessary.

Another ohject of the present iovention is Lo provide a
meihod and wpparatus which i capabile of remotely obtain-
lug jukcbox usspe dala, thus elininaing a necessity for
roufemen o di this task, The present invention ulilizes a
enmputer jukeboX, which as parl of ils software program-
ming, stor:g the number of limes ¢ach muosical recording is
played apd the number of credits that bave been awarded.
This data is uploaded to a eatral control device via a
Lrunsmssion 1ok,

An additicnal objest of the present inveation is to provide
a method and appuratus wilizing, modern compuler chnol-
ogy to digmlally slore and play musical records. The jukebox
uf the present ipvention is basically a computer having a
saphistisated audio production capability, the computer stor-
jzp digitized song dala in & computer memory. Because
conventional jukeboxes mainlain compact dises or ecords
in the jukebox, theft of the compact disc/records has heen a
prablem, this problem being climinated by the present
invention's utilization of a computer memory o store the
digitived sonyg dala.

A turther object of the present invention is to provide o
method and appatalus capable of being nsed with the remule
management ol jukcboxes via public lelephone Lines without
inlerfering with ap estahlistments’ use of their own phone
lines.

Suill a [urther ubject of the present invention is (O provide
u method and appacatus for downloading und storing adver-
tiscments to a computer jukebox, and then running the
advertisements on 8 scrccn assorialed with the computer
jukehox at specificd rimes. Additionally, the jukebox may
also e associated with an electronic game so that adver-
tisernents nol be run on 2 screen of the electronic game when
the garoe is ool being played.

1t i a related object of the present invention to track the
number of times a paicular advertisement 1s actually nin so
thal the advertiser can he appropriately billed, This infor-
mation is uploaded (o the ceniral coptral device via the
trapsmission link.

Other objects, feamres and advantages of the present
invention will be readily apparent from the following
description of certain pretered cmbodiments Lhereol taken
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in conjuaction with the accompanying drawings, althongh
variations and modifications may be cffected without depart-
ing from the spiril and seope of the novel concepls of the
disclosure.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE DRAWINCGS

F1(3. 1 is 3 block diagram of the computer julebox system
of the present invenlioo.

FIG. 2 iz an ilustralion of the dala siructure of an
individual sang record stored in a master library catalog
 illustrated in FIG. 1.

FIG. 3 is a flowschart illustrating the procedurs for storing,
new soaps 0 a bulk storage unil illustrated in FIG, 1,

FI1t:5. 4A and B are Quw-chauts illustrating the soltware
procedures used by the central management system and the
jukelox respectively in managing the song library of the
Jukebox.

FIG. § is & flow-chart dlusicating the specific operalion of
lhe jubebox in Interfacipg wilth 2 user.

DETAILED DIESCRIFIION OF TTIE
INVENTION

In accordance with the, present invenlion a8 shown in
FIG. 1, a central managemenl system 11 mooitors and
wpdates the availahle selection of music at 8 number of
remotely Jocated jukeboxes such as a jukebox 13, Particu-
larly, the cventral management system 11 monilors each
jukebux 13 to determine the number ol Limes vach song has
been played. From these aunbers, the central management
syslem 11 can caleulate the royalty payments that are due.
More importandy, the ¢ontral management sysiem 11 can
identify those specific sungs which need to be roplaced in
each jukebox on an individual basis, the central management
sysiem eommupicating replacement sonps 10 cach jukebox
13 10 vpdate the availuble music slection therein as needed.

Cach jukelwox 13 is hasically a compuler having sophis-
ticated audio production capability wherein ¢ach computer
jukebox 13 is programmed (v play sonps that have been
digitally compressed and slored m s large-volume data
slorage unit 93, The storage unit 93 may be an optical
memety or any other available large volume nonwolatile

com et memaory that provides both read and write access. -

The conlral management system 11 communicales with
cach computer jukebox 13 via a transmission link 15. The
central management system 11 and cach jukehox 13 use
respeetive modems 17 and 19 to maintain seeial ¢omnmmi-
cation on the lransmission link 15, The trapsmission link 15
may be a vable system such as public or private telephone
lines or ihe like, However, Lhe modems 17 and 19 oray be
replaced with RF (radio frequency) lransceivers and assa-
ciated anlennas. Tn the latter instanes the transmission link
15 is an RF link.

Additionally, in another embodiment, an sudio codec may
bt included as part of the centrsl management system 11
The audio codes receives analog audia inpul, converts if e
digital bytes, and then compresses these byilcs via koown
andio eompression methods for economic transmission,
such us by the commereially availahle “MUSICAMRTM.”
alporithim, The compressed digital audio van than be 1rans-
mitled o the jukebox 13 by (he transmission Jink 15 which,
in addition I the above described sysiem such as Lelephone
lines, cable, RE links or modems, can include transmission
via a sub carder v ulilive certain TM chanoels. In this
cmbaodiment, the audio information is rapsmitted in packets

0

a5

)

45

54

65

4

of a predetermined length. Each pucket is orpanized such
that a header s ransmitied first, The header is followed by
the compressed audio dala and then by a trailer conlaining
an emor deteclivn mwethod to cpsure that the audio was
transferred properly.

Tn another crobodiment, Lthe central mapagement system
11 iransmits the compressed audio data via satellile or
cellular telephone systems, In cither of these cascs, the
transmission link 15 is a satellite uplink ur a cellular uplink.
In yet another embodiment, the audio infornation may be
stored on 2 portable infra red device, and the information
may he Lransmitled From the device via infra red rays to the
computer jukebox 13. As discussed in more detail below, the
central management syslem 11 can transmit other informa-
tion, specifically video and graphic information via the
tranamission link 15 to the compuler jukebox 13,

Specifically, (he ventral management system 11 includes
a host computer 21 which maintains a master Library 23 of
sonps and associated graphice which are siored in a com-
presscd digital form o a bulk storage unit 25, The bulk
storage unit 25 is capable of storing vast amounts of digital
data, amd may take the form of a read-write opiical storage
device, The host compuler 21 indexes the master library 23
by using & master catalog 27 which is abso maintained in the
bulk storaye unit 25.

‘The muster catalog 27 stores 2 song record 29, as illus-
traled in F1G. 2, [ur ¢ach song stored in the master 1ibrary 23,
Kach song record 29 associates information in the following
fields: &) title ficld 31, conlaining the name of the song; b)
a ¢lassitication field 33, conmainiog the type of music, ie.,
country, pop, ja2z, classical, etc.; ey u sony address ficld 37,
containing the beginning eddress in the bulk storage wnit 25
of the compressed digital data of the song; d) a sonyg size
ficld 39, conlaining the number of hyies in length of the
compressed dipital data; ¢) a graphics address ficld 41,
conlaining the beginning address in the bulk storage unil 25
of the compressed digital data of 2 graphies image, if any, to
be assoviated with the song; £) a graphics size ficld 43,
conlaining 1he oumber of byles in leogth of the compressed
praphics image; and g} a play count field 43, conlaining a
count which indicates the sumber of times Lthis specific song
has been played. By parsiog the master calalog 27, the host
computer 21 can quickly locale all available information
relating to any available song. The master catalog 27 also
stores data purticalar 1o cach jukebox such as the number of
times each available song bas been played, the coin intake
fur that jukcbox, cie. 'The data parlicalat 10 cach jukehox is
wploaded from the jukcbox to the central mapagement
systern 11 1o update the masler calalog 27,

Returning o FIG. 1, it order o0 add to the master Library
23 and associated master catalog 27, the host computer 21
receives, has compressed amd stores i the bulk storage unil
25 digital dalz representing the pew song and associated
pictorial graphics. The host camputer 21 receives Lhe digital
data [or storape from three sources: 1) 1 compact disc read
only memory (CLIROM) reader 51, which reads CDROMS;
2) a graphics scanner 83, which digitizes pictorial graphic
images; and 3) an analog to digital (A/D) readerconverter
55, which reads analog data from bolh lupes and records and
then copverts the analog data oto digital data. A compres-
sion circuil 52 using an adaptive-della, pulse-code -wodola-
lion cempression scheme compresses he digital data before
it is stored, (ther compression schomes may also be used.
The compression circuil 52 might also be fully replaced by
a software algorithm, such as MUSICAM.RTM., which is
execuled by the host computer 21
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K1, 3 more specifically illustrales the operation of the
host compuier 21 in adding new songs 1o the master Khrary
23. Al a block 61, the user is initially prompied by the hosl
computer 21 0 enter a new song title and category. The host
computer 21 writes this information inte the uile fuzld 31 and
classification feld 33 of a new sony record 29 af a block 63,
Mext, at a block 65, the host compuier 21 prompls the user
o place cither 8 CDROM into the reader 51 or a record or
tape into the reader/vonverier 55, After the wser bas com-
pleted this plavement, at a block 67 the host computer 21
identifies available storage space in the bulk storage upit 25
by analyzing the space in use as described in the currenl list
of song records 29 in the master cataloy 27. The beginning
address of this available storage gpace is placed in Lhe song
address field 37 of the new song record 29. "Therealler, at a
hinck 69, the host compuler 21 provides 4 read enable sigoal
on a bus 50 o either the reader 51 or wader/converter 55.
Fither the reader 51 ur meader/convenct 55 responds by
reading and sonding digital dala representing the new song
i the host computer 21 via the bus 50. Ulihiziog a bus 54,
the host computer 21 forwards the digital data recedved to
the compregsion circuir 52, receives comprassed digital dala
from the compression circuil 52 and writes the comprossed
digital data info the bulk storage woit 25, At a block 71, wpon
reachiog the vnd of the dipital data output, 1.¢., the end of a
son0g, the host compuler 21 wnles the byie leopth of the
digital emtput inte the song size feld 39

The host computer 21 at a block 73 prompis the user 1o
lvad a picture, such as an album ¢over, inlo the graphics
scanner 53. At a block 75, the host compuler 21 identifies
further available storage space in the bulk storage unit 259
and places the beginning addreess thercot oto fhe graphics
address field 41. (Ince a picture is loaded, the host compuler
21 at hinck 77, wsing the bus 50, provides a read enable
sigonal to the scanncr 53 which responds via bus 50 by
digitizing the picture and transferring the digitized output 10
the host computer 21, At a biock 79, nsing the hus 54, the
hosl computer 21 forwards the digitized data of the piciure
1o the compression circuil 52, receives compressed digitized
data from the compression cirowit 52, and wriles the com-
pressed digitized data into the bulk storage unil 25, At a
block 81, upon reaching the end of (ke digitized ouiput, Le.,
the end of the picture, the host computer 21 places the byte
length of the dipitized output into the graphies size ficld 43.
Finally, ai a block 83, ihe host computer 21 scts the play
counl field 45 to zero (0). This How-chart is repoated as
nocessary until all of the new songs are added 1o the master
library 27. Tt 1% noted that the operalor cun also delete,
modity or eplace aay specific song record 29 found in the
master catalog 27 and master library 23.

Returning 10 FIG. 1, each computer jukebox 13 plays
songs and displays geaphics which are stored locally in the
larpe-volume data storage voit 93, The storage unit 93 of the
jukebox 13 comtains a subset of the songs [ound in the
master library 23 mainiained by the ceotral mamsygement
sysiem L1, More specifically, the storage unit 93 of the
jukebox 13 storcs a song library 91 which is 2 comesponding
subset of the master Jibrary 23, The song library 91 conlains
all oof the carmently available sonyr selections and agsociated
pictorial praphics for the jukebox 13, The storage unit 93
also stores @ catalog 95 that is an index into the local song
library 91. 1he catalng 95 is similar 10 the master cataloyg 27.
Both the song library 91 and associaled catalog 95 arc
monitored and updated by the central management syslem
11 as necded wia the transmission link 15 The jukehox 13
permils this moniloring and wpdating at any time with no
impact oo ils end-user performance,
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‘The jukehox 13 also includes a processing clrenit 121
which conlains 4 microprocessor 121A, read only memory
(ROM) 1218 and random access memory (RAM) 1210, As
in convenlional coMpUer systems, the microprocessor 121A
operates in accordance with the software propram contained
in the ROM 1218 and olilizes he RAM 1210 for seratch-
pad memery. The processing cireuit 121 may also conluin 2
decompression cirenit (not shown) or may perfom decom-
pression using & sofiware algorithm stored in the ROM 121H
depending on the lype of data compression scheme used by
the cenlrul management system 11, In either case, decom-
pression is nocessary 10 decompress the compressed data
reccived from the central cunirol system 11 s that the song
can be played and associated graphics image displayed.

The processing cireuit 121 eontrols the operation and (uw
af data into and out of the jukebox 13 threvgh the modem
19 via & bus 124. Using the bus 124, the processing circuit.
121 ulser controls 2 visual display 125, one or more selection
Leys 123 and a coin/ill detector 126 1o provide the wser with
an inferactive interface to the jukebox 13, The kevs 123
provide signals represctting wser inputs such as displayed
sonyg selection, The display 128 displays alpba oumeric
information as well as piciodal graphics to interface with the
user. The coin/bill detector 126 15 responsive (o onc of more

3 coins or bills jopul by 2 customer to determine whether the

propee amount of money hus been imput and to provide
mancy detect signals coupled 1o the processing cicenit, The
processing circuit 121 further controls, via the bus 124, an
audio reproduction cirenit 127 eoupled to a speaker system
129 along a bus 131 o provide an audio oulput fo the user.

FIGS, 4A and 48 are Now-charts illustraling the saolisare
procodures respectively used by the central mansgement
system 11 and the jukebox 13 in managing the sony library
91 of the jukebox 13. At a hlock 101, the ceniral manage-
menl system 11 initiates communication with ope of the
jukehoxes 13 via the fransmission link 15.

Tmmediately thereafter, at a block 103, the manugement
sysiem 11 recuests that the jukebox data be seol including a
eopy of the catalog 95. Al a correspondiog block 141, the
jukebos 13 responds by scading the eapy of the calalog file
as well as other jukcbox data including total money inlake
aver a period of time. The data sent from the jukebox ta the
manREement station muy also include costomer requests for
new songs, & customer wiliziog the display and keyboard of
the jukebox 13 to enter song request dala us discussed below.,
‘Thereafier, at 3 block 105, by examining cach play count
field 45 in the copy of the catalog 95 received, the manage-
ment system 11 determines the royalty amount due per song
and whether Lo replace or update specific song cotries stored
in the jukebox 13, The mansgement sysicm 11 also deler-
mings the otal mancy intake from (he play counl informa-
tion and compares Uns value Lo the lotal money intake value
reczived from the jukebox to provide a check, At an inguiry
block 107, if uo replacelnents arc necessary, the manage-
ment system 11 braoches to a2 block 109 1w ierminale
communication with the jukebox 13, If, however, replace-
menls ure necessary, the manapement system 11 branches o
download the changes. Particulacly, at a hlock 111, Lhe
management system 11 downloads 1o the jukebox 13 the
song records 29 of both the song 1o e replaced and the
replacement =ong. In a corresponding block 143, the juke-
hox 13 replaces the sonp record 29 in ihe catalog 95,

Thereafier, the jukebox 13 identifies available storage
space in the storage unil 93 based on the song size field 39

5 of the pew song, and writes the beginning address thereof

into the song address field 37 in a correspounding block 145.
Afterwards, at a block 113, (he central management system
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11 downloads the compressed digital data of the song to the
jukebox 13, Afterwards, at a block 113 the contral manage-
ment sysiem 1 dowaloads the compressed digital dala of
the zang ta the jukebox 13, At a coresponding block 147,
the jukebox 13 recetves amd writes the data oto the song
librury 91. Next, at a correspondiog block 149, 1he jukebox
13 identifics available storage space in Lhe storage unit 93
hised on the graphics size field 43, and writes the beginning,
address thereof inlw (he praphics address field 41 of the new
song, Thereatler, a1 a block 115, the mapagement system 11
downloads the comprassod digitized dats of the picture 1o
the jukebox 13, The jukebosx, at 4 corresponding block 151,
receives and writes the data into the song library 91. Finally,
the block 107 is again encountered. I furiber mplacements
need to be made, the blocks 111, 113 and 115 are repeated
votd cormplets, At a ¢orresponding block 153, the jukebox
similarly repeats the corresponding blocks 143 through 151
until no funther replacements nesd (o be made. A [urther
block placed imroediately above the block 107 may also be
used, wherein the contral mapagement svetem 11 sends a
delete, madify, add or replace command ey the jukebox 13
hefore downloading ino the song library 3. Ino this way, the
management system 11 receives additional flexibility in
updating the jukebox L3, I is noted that the jukebox 13 can
also initiate communicalions with |be mansgement syslem
11 a1 predelermined times or if the juksbox determines that
an evenl has ocourred that (he manspement systom 11 should
e awarc of,

Fl1Ci. 5 s a flow-chart illustrating the specilic operation of

the processing circuil 121 of the jukebox 13 in interfacing

will the user, At a block 161, if no song selection is playing,
the processing circuit 121 operates in a user attrach mode,
dixplaving a random sequence of available geaphic imapes
on Lhe visual display 125. More particularly, the processing

circuit 121 randomly selects a starting address of the com- 33

pressed graphics data from the available sony reconds 29 in
the calalog 95. From thul starting address, the circuit 121
retricves the data (rom the song library 91 via the bus 124,
The wircuit 121 decompresses and transters the data along
the us 124 to the visual display 125 for display. Thereafier,
the cirmit 121 egain randomly selects a starling address of
wvailable graphics data and this cyele ropeats, 1f, however, a
sonp stlection 2 being played whep the block 161 is
cncountered, the artract mode sequencing does ot oocur.
Tnstead, the circuit 121 displays the associated graphies
irmage of the song being played on the display 125, During
the atract mods the processing cireuil 121 may also ¢ontrol
the display 125 to present 4 prompl requUesting cusOmers (o
cnter pew song requests. The new song request dats enlered
by a customer using the kevhoard is stored and wploaded io
the management system 11 W aid the system L1 in deter-
mining Whether new song data should be dowploaded 1o the
Jukebax,

Al u block 163, the processing circuit 121 responds to a

signal indiculing user inlersst from the selection keys 123 by ¢

providieg on the display 125 those music categornies, ie.,
conniry, rock, jaxz, ete., found tn the calalog 95. At a hlock
165, the circuit 121 mesponds o a sipoal mdicstiop a
culegory sclection from the keys 123 by providing on the
display 123 an index of available songs, arranged alphabeti-
cally either by arist or tile, which can be scrolled and
selected wsing the keys 123, Upon selection of a specilic
song, the circuit 121 cocounters an inguiry blagck 167, If at
he Dlock 167 the circvit 121 detcrmines trom the signal
reecived from the money detector 125 thal a sufficient
ameount of money has ool been deposited, a beanch to a block
169 ocours. Al the Dlock 16Y, using the display 125, the

0

8

circuit 121 prompls the uwser to deposit money into the
coiy/bill detectar 126, then branches back to the block 161,
However, if sufficient meneys have been deposiled, the
circuit 121 branches to a block 17F wherein the cirenit 121
updates the play connt field of (he selected song’s record in
the calaloyg file 95 and moaey intake data stored in the
memory, The eircuit also places the sonp record 2% corre-
sponding to the selected song into a queue of sonyg records
io he played. After the selection is queved, the circuit 121
encounters an isquiry block 153, If the total number of
selections purchased have been selecled, the circuit 121
braoches back 10 the block 161 Otherwise, if further pur-
chased selections are fortheoming, the circuit 121 branches
back to the block 163., Lo this manner, all of the selections
arc made and placed in the quewe. Upon eompletion of
playing a queued-up, selected song, the cirenit 121 removes
the comresponding song reeord 29 from the queue, selecls the
next soirg record in the quene, begins o play that next song,
and executes the block 161, It is noted that the song queuc
can be displayed on the display 125 in order Lo show
custorners What songs have already been selected prior 1o
makiop their scleetion.

Mure specifically, referring back 10 FIG. 1, onoe a speoific
song lias been selected and queusd-up, the processing cironit
121 first jdentifies (he beginniog, address of the contprossed
digilal dala [rom the sonp, address field 37 of the somg recornd
29 in the guews, From this address, using the bus 124, the
circuit 121 reads the compressed digital data ont of the
slorage umil 93, decompresses that dats, sod sends fhe
decompressed digital data 1o the sudio reproduction circuil
127, The andin reprocuction circuit 127, commanly found in
CDROM readers and associaled amplifiers, converts the
digilal data lo an analop signal which is amptified and used
o drive the speaker systom 129 via the bus 131, Aflter o
seleeted song finishes playing, the provessing cirenit 121
deletes the song record 29 of the sclected song from the
quene, increments the play count field 48 associaled wilh
that song in the catalog 95, and hegins playing the next
selected somg i the quene if any exists. The process sel forth
in the flow-chart delailed in [IG. 5 i then repeated,

While the present invention i being described and illns-
trated in  sccordance with the preferred embodiment
enabling new recordings and computer usage data to be
trausferred via the transmission line 15, the monitering amd
updating may ulso be directly transterred, Io this latter
embodiment, routemen physically visit the location of cach
computer jukebiox 13, During these visils, lhe roulemen
carry A porlable managemeni systern 181 which has only a
subset of polentizl replicement songs stored in a subsct
library and associated catalog (not shown) on a porlable bulk
slorape vnil 183, Lhe subset library i louded by the porlable
mapagemenl sysiem 181 onto the portable bulk storags unil
183 either directly from the bulk storage unit 25 or indirectty
as is initially done by the central management system 11
{deseribed above). In all other ways, ihe portable manape-
ment system 181 operales the same as the central manapge-
ment system 11, colleeting the catalog 95 of each jukebox 13
and updating of replacing as necessary. To sccomplish this,
the portable management system 181 communicates at a
very high rate of speed with the jukchox 13 via a parallel
communication link 185 and a dircet memory aecess (DMA)
hnk 187,

Addiliomally, ihe rulemen may simply exchange the
“old"” storage unit 93 with # pre-loaded storage umit (nol
shown). 'The central management system 11 may later cead
the "ald™ storage unil 93 to paiber the infornation from the
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catalog 93, Such an emboediment s6ll enjoys the other
advanlages made possible by the computer jukcboxes 13
described herein.

Addiionally, the visual display 125 can be directed to
display wvariovs advertisermems. The adveriisements are
downloaded from the eentral manapement system 11 do
selected compueler jukeboxes 13 via the transmission Hok 15,
Also dowolvaded with he advertisements is digital data
representiog the wdentity of each advertisement, the number
ol limes, and when each of the advertisements is 1o be run.
The advertisement data is stored at a soparare location oo ihe
storage vnit ¥3 so that they van be eesily located and tracked.

The advertisements like the audio dala are preferably sent
I the computer jukebox 13 in compressed [orm, using a

koown vompression scheme. The compressed data is pref-

¢rably senl in packels thal comlain a header, 'The header
conigins information abowt the advertiscrment including how
many limes a day the advertisement should be run and at
what times, The advertisements can then be displayed at the
predetermined times on the visual display 125.

In the preterred embodiment, il a canfliet arises betweoen
a song being played and the time for an advertisement o be
played, the conflict is resolved as fullows. IM 1he song
vontains audio vonly snd no associated praphics boley shown
op the visuval display 125, then the adverlisement, if it is
video only, will be played simultapecusly. I the advertise-
ment contams video data and audia data, the advertiscment
will be mn at the next available time slot ot be shipped
altogether. As each jukebox 13 tracks when an advertise-
fwenl starks and when it siops, if 8 particolar advertisement
i3 never run, then the central management system will
recefve such information and the adverliser will be billed
accordingly,

The advertisements are also stored in the storage umit 93.
Recause there is bilateral conununication hetween the cen-
tral management system 11 and the compuler jukeboxes 13,
the centeal mansgement system 11 ean track the oumber of
Himes ¢ach advertisewent is aclually nm for billing and
royally purposes hy having this information uploaded from
the computer jukehox 13 io the central management system
11. The trunsmission Jink 15 that's used 1o download or
transmit these advertisements can be any of the means
disclosed above, including, modems 17, 19, a cable syslem,
a RF link, a satellite link, a cellular lelephone link, or a
portable hundheld deviee,

The downloeding and sioring of advertisements is com-
plcted by the same appuratus and method as described above
in conncetion with TTGS. 1 through 5.

In yel another embodirment, the compuler jukehox 13 is
wssociated with an cleetronic pame, such as an electronic
dait game. In the embediment, the advertisements are also
played on the visual display 128 associated with the clec-
tronic game when the game Is nol being played.

Additionally, it is 1o e vnderstood that the embodiments
ol the present invention described hereinabowe are merely
Qustrative and thal other modifications and adaplations may
be made without departing, trom the scope of the appended
claims.

Whal is claimed is:

1. A computer jukebox receiving and storing digital
advortisement daly representing a plurality of advertise-
ments from a remote source, dala representing the identity of
each of sajd advertiscments, and dala representing when and
the oumber of times each of said advertisements is (o be Tun,
COMmprising:

10

20

25
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35
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45

5

55

50

&

10
a display associated with said jukebox, said dizplay allow-

ing & user ko retrieve and play a signal representing a

song selecled Irom a pluralily of sungs stored in said

Jukelox.

4 communication inlerface receiving said adverhisemnent
data from the remote sovree, said data including (1) the
identity of each nf said advertisements, (i) when and
the number of times each of said advenisements 1o he
mo, said computer jukebox dowdloading said adver-
tisement data from a transmission link thal allows
bi~dircetionat communication between a remote central
managemenl systern and said communication interface
of said computer jukebox,

programmable compuler memory storing said digital
advertisement data, and

a processor displaying one of sajd plrality of advertise-
ments on said display when said jukebux s nol gener-
ating a sipial representing a song selecled Lrom said
plurality of songs stored in said jukebox, whercin said
Provessor 16 responsive to said dala representing when
and the number of times cach of said advertisements is
to ba ruan.

2. The compuier jukebox of claim 1, whercin said com-
mupication interface includes at least one of a modem, a
radio frequency receiver, a ditect interface port, a portable
infra red deviee, a satellile receiver, dod cellular lelephone
teCCivet,

3 A compirier jukebox network comprisiog:

sang data representing a plurality of songs;

advertisement data represcating at Icast ane adverlise-
ment;

a contral management system inclvding a host compuler
and a programmable memory storing said song data
representing the plurality of sonps, said programinable
memory also sionng said adverlisement data represent-
ing the at leasl one adverlisement,

4 compuier jukebox remolely localed from seid central
management system, said computer jukebox including:
a processor and a data storage unit, said data storage
it having a song storage location storing song dula
and an advenisement storage location reeciving adver-
tisement data, wherein suid processor runs said at Joast
oue advertisermenl represented by said advertisement
data downloaded from said contral manapement syslem
when said computer jukehox is not generating 5 signal
representing a song selected from s plurality of sopgs
withie said song dala stored in said sonp slorage
Incation; and

a trapsmission link allowing bi-directional communica-
{ivn between szid cenira]l management systemn and sajd
compuler jukebox, said computer jukebox download-
ing =aid song data from said contral wanapement
syslemn by way of said transmission link and storing
said song dala in smd song slorage location of said data
slorape vnil, sald computer jukebox downloading said
advertisement data from said central management sys-
tem by way of said lransmission link and storing said
advertisemenlt dala in said adveriisemnent storage loca-
liom of said data storage voit,

4.''he compuier jukebox network of claim 3, wherein said
processat mins said at least one adventiscment downloaded
a5 advertisemnent data from said ceniral management system
on a visual display.

5. The compuier jukebox network of claim 3, wherein sajd
central maoagement system wploads information from said
computer jukebox by way of said transmission linle, swherein

[




Case: 1:06-cv-02703

cument #: 1 Filed: 05/15/06 Page

0 of 109 PagelD #:100

US 6,970,834 B2

11

said information ineludes the number of imes suid ul least
oie advertisement is run by said eomputer jukebox.

., The compuler jukebox network of claim 3, whereln at
least one of said cenlral provessor and said jukebox proces-
sor {racks the mumber of times said at least voe adverlise-
menl 15 mun by said computer jukcbox,

7. The computce jukebox nelwork of claim 3, wherein said
advertiserpent data comprises digital dala represenling an
identily of said al leasl ane adventizement, and 3 mumber of
tunes and when said at least one adverisement is 1o he run
by said compuler jukebx.

8. The computcr jukebox neiwork of claim 3, [urher
comprising an clectronic game haviog a visual display,
wherein said clecironic pame is associated with said eom-
puler jukebox, and whercin said at least ooe advertisement,
is Jdisplayed on said visual display.

9, The computer jukebox nelwork of claim 3, wherein said
processol presents user allract dats on a display, wherein
suid user attract data is based oo a song slored within seid
semy dala in said song storage location of said data storage
umit,

1. A computer jukeboX receiving and storing advertise-
menl dala representing at least one advertiscment from a
remete central management syslem by way of a transmission
link between, lhe vompuler jukebox and the central man-
apement system, said computcr jukebox comprising:

adverlisement dala;

a communication interface receiving said advenisement
data from the remote central management syslem hy
way of the trunsmissiom link;

a prugrammahle memory sloring 2aid advertisanent data;
and

A processor runoiop said al least one advertisement
according 1o sawd advertisement data, wherein said

adverlisernent data inchides an identity of at least one 33

adverlisement, und wherein said advertisement dala

10

,

i)

12

inchides at least one time for said at least one adver-
tiserment (o be Tun by said compuier jukebox, wherein
za1d processor runs said at least one adverlisement
accarding w said advertisemen data when said jukebox
is nol generating a signal representing a song selected
[rom a plurality of songs stored in said jekebox,

11, The compicr jukebox of claim 10, further compnsing
a visual display, wherein said proccssor runs said at least one
advertisement on said visual display.

12. The compuler jukebox of clam 18, whersin said
programimable memory melodes @ song storage unil for
storing s0pg data and an advertisement storage unit for
storing suid advertisement data downloaded from the central
WARIEEMEnt systomt.

13. ‘Ihe eomputer jukebox of claim 18, wherein said
cempuler jukebox communicates bi-directionally with the
central manapenent sysiem by way of the ransmission link.

14, 'The computer jukebox of claim 10, wherein (he
ceniral management svstem uploads information from suid
computer jukebox, wherein said information includes the
tumber of times each of the pluralily of advertisements is
run by said computer jukebox,

15. The compuier jukebox of claim 10, wherein said
processor racks the number of limes said st least one
advortiscmunt 1s run by said compuler jukshox.

16. The computer jukcbox of claim 10, further comprising
an electronic game having a visnal display, wherein said
clectranic pame is associsled with said compuler jukebox,
and whereln said at least one advertisement is displayed vn
said visual display.

17. The compuler jukehox of claim 10, whercin said
PTOCesSOT prescnis nser attract data on a display, whercin
said uscr atiract data is based on a sony being played by said
camputer jukebox,
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link. To peovide a hiph-performance network for multimedia
hoxes, which allows a decentralised serviciop of the muhi-
media boxes, it is provided that at least one management
station ¢omprising a coroputer is connected L the data
server by means of a second dais link and (v at least one
multimedia hox by means of a third data Link.
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MULTTMEDIA BOX NETWORK

BACKGROUND OF THE INVENTION

1. Field of the lovention

The tnventon relates to g mullunedia box nctwork con-
sisting of a data sorver COMPIsing A mMass SIOTAge Means on
which digital pieces of music and/or videos are stored and of
a plorality of multimedia boxes, with cach multimedia box
COMpISiNE an operating appacatus, a local storage means
and a player apparatus and with cach multimedia hox heing
vonnecied 1o the data server by means of a fimst data link,

2. Description of the Related Art

Such a actwork is known, for cxample, from WO
Y2AN 342, In accordance with W) 92411342, a pluralily of
automatic jukeboxes are each linked to a central music
storapge means by means of a remote data transmission ling,
with said remote data transmission line preferably being an
ISDN line. The automatic jukebox possesses inoa known
manner @ voin aceeplurs devies, a display, an npot keypad
and at Icast on lovdspeaker and turther possesaes a digital
to analog converter and smplificr for sound dara recorded
via lhe remole dala transmission line.

From 13E 42 44 198 Al, a network for a plurality of 2

jukeboxes is known, said network having a decentralised
strocture. Iere, oo centeal stocage device [s provided for the
picees of wusic which can be played, but rather the pieees
ol music w be stored are distribeied over a cerlain cumber
ol music player appasalus, The music player apparaluses ace
linked 10 one another in & notwork so thal a pieee of music
oun be requesied from each music player unil 10 any other
music player unil. A central compuler additionally performs
central management jobs, with, in particular, utilisation data

of the individual mysic plaver apparatuses being stored on

the central computer.

From U.S. Pal. No. 5,355,302, a network is known
consisting of multiple jukeboxes, in which the individual
Jukeboxes are linked 1o a central management stalion o a
star-shaped stovcture, 'The manapement slation comprises a
host comiputer and a mass sintage device s that music data
can by rransmitied 1o the individual jukeboxes by the man-
agement station. In addition, the management station also
takes ower management jobs. For the servicing of the indi-
vidual jukeboxes, a portable console is provided in each case
which can be hooked up o the corresponding jukebox vn
&llE.

One disadvaniage of the networks for jukeboxes
deseribed abave is that cither only contral servicing by
means af a central computer o, however, servicing on sile
for an individual jukebox is possible.

SUMMARY OF THE INVENTION.

It is thercfore the object of this invention to provide a
high-performance network for multimedia boxes which
allows a decentralised servicing of a pluralily of mulumedia
boxes.

‘This objoct is obtained with the present invention which
includes, a1 Jeast ope management sldlion comprisiog a
computer being linked by means of a second dala link Lo the
Jdata scever and by means of a thied Jata link to at least ane
multimedia box, with pieces aof music and/or videos heing
able toy be {ransmitted from the data server to the multimedia
box via the first dala link, with data on the pieces of music
and/or videos gvailshle oo the data server being able 1o be
transmitted via the second data bink and with data for the
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gervicing and/or programming of the individeal jukeboxes
heing able o be iransmitted from the management station
conpecled thereto via the third data link. In accordance with
the invention, 4 management station is therefore provided in
cach case for a certain group of o plorality of mmltimedia
hoxes, such management station allowing a decentralised
servicing of said mullimedia boxes, The management station
dues not here take over the job of ransmitting large volumes
of data, but merely regulaies the exchange of information
hetween the dula server and the individual multimedia boxes
while laking inlo sccount the range of picees of music and/or
videos pro\}irlcd in each case for 2 multimedia box.

Wilh the wullimedia box network in accordance wilh the
invention, it is thus possible to service and manage a
plurality of mulumedia boxes 1o a decentralised manncr by
pog uperalor Or one oporating company. The aperating
company can, in tum, forward the programme range for a
multimedia box or the senvice [or the mainlenance of the
multimedia box to the ¢nd vaer in cach case, Ju this way, a
decentralised system is provided for the operation of a
plurality of multimedia hoxes which are, in lum, linked 0 a
data server in a cosl-favourable mannoer.

1n accordance with a preferred embodiment, the first data
fink hetween the dats server and a mullimedia box consists
of an ISDN line.

In accordance with & preferred embodiment, il is provided
that a service dulabase of the pieces of music and/or videos
available on the data server is storcd on the management
station, with said senvice database being able to be updated
vid Lhe second data link, Even in the ¢ase of a large volume
of duta of stored picees of music and/or videos on the data
server, the compilation of the titles available in each case
represenis only a relstively low volume of data so that these
can he stored withoul problem on the corresponding man-
apement stations in a database, foo. As so0n as certain
sorvines should be perfarmed with a managemeni slation,
firsd & connection is made o the centeal data seever o update
the service database of the corresponding management sta-
tivn. For this purpose, (he Jdata server transmits an add
command 10 the management stalion for each new litls w be
added and a delete command for titles to be deleted.

To simplify the management of the picces of music and/or
videos available 10 cach cuse on the data gerver, it can be
provided that the data server consists of a main scrver and
an information server, While the actual data of the pieces of
music and/or videos are stored on the main server, the
information server only manages the titles slored on the
main server, in which way the main server is relieved.
Appropriaicly, in this progess all the dala on the dala
programme of the main server s slored in an nfonuation
databaxe on he information server, with the oxchanpge of
data hetween the main server and Lhe nlormation server
heing made via a parallel data Lok, However, il is natorally
alse possible Tor the wformation server t0 be separated
space from the main server and for it to communicate with
the main server via a suitable serial data link.

In aceordance with another prefermed cumbodiment, it is
pravided that a user database of the user data is stored on the
management statton, by means of which via the third dala
link a servicing and/or propramming of the muliimedia box
conpected in cach c¢astc is possible, In this way, an the
managemenl station, the information on the mullimedia box
connected in each case 15 available direcily withoutl any
additional data transmission being required for (his pueposs,
In panticular, the siatus of the mullimedia boxes conneoted
10 1he mapagement station in cach case can be stered on the
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wsor database, With the mapagoment station, it is thus
possible to modify an the multimedia bax in each case
certain graphics and prescntation forms of the titles siored
equally as, for example, billing procedurcs towurds Lhe
operator of the mapageinent station o each casce,

In sccordance with another preferred embodiment, it is
provided that a command to record picces of music andfr
videos onto a certain multimedia hox can be sent by (he
manapement station coonected thercto to the data server via
the second data Lok and/or via an additional link, with the
recording of pieces of music and/or videos oo the certain
muliimedia box being performed via the first data link. As a
resull, on the basis of the nfonmation dulabase, the titles 1o
be newly recorded for a multimedia box are compiled on the
management station and a corresponding command pener-

aled from (his for the data secver. This cormmand is then sent -

1oy the dala server. To the extent thal on Lhe parl of the data
server there 15 o separation belween an informativn server
and a main server, the sending of the command is preferably
made direcity via an addifional dala tink 10 the main server.
‘The additinnal data liok here preferably comsists of an [S1N
line in the dircetion of the data server and of an Internel
conneclion in the opposite diection W the management
gtation. Via the ISDN line, the command can be sent fast and
directly 1o the data gerver o the main scrver, while, as a tule,
it ig not nocessary to wait for confirmation trom the data
server or the main server that the command has actually beco
perfurmed. For this reasou, it 1s meaniogfol 10 send the
command confirmation of the dala server or the main server
vig the lnerngt where the corresponding message can be
stored as an c-mail and downloaded from the mapagement
station at a suitahls oppotunity.

Wilh regard 10 the design of the third duta hink belween
Ihe munagement slution snd 2 mulimediz box, two possi-
Dilities exizt: on the one hand, a dircet data link consisting,
of an ISDN line can be set wp betweon the management
statjon and the multimedia bax in each case. On the other
band, however, il is also feasible that the already existing
data haks 10 accordance with the first data link and the
second data link can be miilised, by these boing conneeted in
aeries in a suilshle manner. For example, itis feasible 1o use
the additional data knk to the main server described above
1o eonncet this to the [SDN line betweon the main server and
a oyultimedia bax, For this purpose, the main server meeeives
y corresponding connection call from the mansgement sta-
ton and swilches this through 1o the corresponding ISDN
line. I a coreesponding way, it is naturally also possible 1o
utilise the IS1IM line deseribed abowve hetween the manage-
ment station and the information server. A swilching vn
the first data link consistiog, of ao ISDN line hetween the
main server and & multimedis box is then performed via the
parallcl data link Detween the nformation seever and 1he
main scrver,

The recording of corresponding music data on the data
server is performed preferably by means of a CT playing
appuralus. Mowever, it should be noted hers that the data
format of the music data stored on a CL is not suitable for
trapsmission in large volumes of dats. It is therefore appro-
priale w convert the music dala stored on a CD inly 4
suilable Formal for transmssion, with, Tor example, the
MPLEG furmat being suilable fior pieces of music or onsic
data and the [PHE(i format for images. As part of the
transmission of images, in particular cover images can also
be transautied, with, when a piece of music is being played
by the multitnedia box, an associated cover imape being
thisplayed. :

[n acoordance with 1 preferred embodiment, it is provided
that the operating unit of a multimedia box consists of a
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wuch-screen monilor on which the digital pieces of music
and/or videos stored in the local memory can be displaved
and selected by finger pressure and furwarded to & player
apparatus. The player apparatus hese consists in a normal
manner of an amplificr/lowdspeaker apparatus for Lthe play-
ing of the picces of music and, where required, of a video
maonitor to display cover images or 1o present video imapcs,

BRIEF DESCRIPIHON OOF THE DRAWINGS.

Further details and advantapes of the ioveotion are
explained in more detaif by means of an embodiment shuwn
in the drawing, in which:

[IG. 1 shows the multimedia box network in accordance
with the invention in operation in a fist embodiment;

F1¢i. 2 shows the multimedia box network in accordance
with the invention in operalion in a second cobodiment;

[IG. 3 shows the initialisation of individual mullimedia
haxes prior to their being pul into opcration,

DETAILED DESCRIFTION OF THE
PREFERRED EMBODIMENTS

Further scope of applicability of the presenat invention will

_ become apparent from the detailed deseription given here-

inafter, However, it should be undersiood that the detailed
degcription and specific examples, while indicating pre-
ferred emhodiments of the iovention, are piven by way of
Ulustration oaly, since various chapges and maodifications
within the spirit and scope of the invention will become
apparent In Lhose skilled in the arl Erom this detailed deserip-
tipm.

FIG. 1 shows the multimedia box network 1n accordance
with the invention in a first embodiment.

The essential components of the multimediz box network
arc the data scrver 10, the multimedia boxes 20 connected
therein in a slar-shaped structure, the manapsment station 30
and a CD player unit 40. In the following, the notwork is
described oply for the trapsmission of music data, but the
same also apphics cormespondingly o the lraosmission of
ather data in the mullimedia area such as image data oo videa
data. The data server 10 i3, in urn, divided into a main server
1 a0d an information server 12, which eommunicaie with
cach other via a data link 22, On the main server 11, all
music data and/nt image dalz are stored in 2 database 13,
while dala concerning billing and licensing are stored in a
user dulabase 14, On the information server 12, in contrast,
all access data of (he pieces of music available vn the main
server are stored. To reeord dipital music data on the
databasc 13, a CD cocoding sysiem 41 with a CID changer
44 is pravided. The CD encoding system convents the CLD
data formul intu a suitable transmission format, for example
an MPEG fonmat, so that the comverled dala can be trans-
mitied 1o the music databuse 13 via a LAN/WAN data Lioe
4. To manage the user datubase 11, in the CD player vnit
an additional operating voit 42 is provided which s con-
nected to the main server 11 via the TAN/WAN daly line 45,

As & rule, only a data server 10 consisting of # main sesver
and an information server 12 is required, with, for example,
up o 10,000 pieves of music being able 1o be slored in
MUPPEG format in the music databuse 13, Then, the individual
jukehnxes are connecled in a star-shaped structure to the
main server 10 via an ISDN linc, with, for reasons of
simplification, in VIG, 1 anly ooe ISDN Jine 1 to one
Jukebox 20 beigg shown, A cenain number of jukeboxes is
operated and serviced by one operating company in ¢ach
case s0 thal these jukeboXxcs roprescil one operator group
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22. Each operator group 22 has 3 management station 30
allocated 1o it, which is Linked io each case via an TSDN line
3 in o star-shaped strectyee to the individual jukeboxes 20 of
vne operaler group 22, The management station 30 com-
priscs a user dalabase 31, on which the status of 1he
connccted jukeboxes 20 is managed. On the side of the
management station 30, it is possible 0 modily on the
jukebox 20 presentation types cqually as certain billing
procedures.

In addition to the user datahase 31, the manapement
station also comprises a service dalubase 32 on which the
pieces of musjc available oo the data server are managed. To
updaie the service datshase 32, the mabapgement station 30
15 linked 1y the information server 12 with an [SDN line 28,
In addition, there is in the dircction of the main server 11 un
ISDN link 2e and, in the opposite direction from the main
server 11t the management station 30 an Ioterost connge-
tion 24,

In the operation of the nerwork in accordance with TIG.
1, a difference must esseniially be made berween the record-
ing of new music data on the main server 11, the recording
ol new music data on the jukeboxes 20 aud Lhe playing of
pieces of music by the corresponding jukebox 20,

The recording of new music data on the music server is

performed via the CT) player apparatus 40 via the LAN/
WAN line 4 to the music database 13, The music data are
transmitted in the MPEG 1 layur 3 formal sa thul per minule
of playing lime around 1 megabyte of memery is required.
lor the individual pieces of music, the licensing over the
operaling company of an operating yroup 22 is monitored in
each case in the vser database 14. A piece of music can, for
example, be licemsed for one year so thal aller the year new
license fves awre incered il the piece of music is still
requested from the operating company.

‘The reeordiog of pew pieces of music 1o one music box
20 w each case is performed o the fostigalion of the
Operaling company in the managoment station 3 in cach
case. The logging in on the part of the managemcent station
30 on the data server 10 is performed in 3 first step via the
ISDN line 26 over the information server 120 After the
log-in, the information server 12 transmils (wo command
proups ko update the service database 32, uamely an “add
command” and a “delele command”. The add command
comprises a list af all music titles which were reenrded by
the CT} player unil 40 afier the Jast log-in, In contrast, the
delete command coolains a st of the musice titles doleted
[rom the music database 13 since the last log-in. After the
logrin, the service dalabase 32 thus reproscots a mirror
imagz of the data on the music database 13 on the informa-
o server 12

After the wp-dating of the service dalabasc 32 has been
concluded, new music 1itleés cun be selected from the data
programume by the operalor which are 1o be newly recorded
on a cortain jukebox 20 of the operatnr group 22, After the
selection of the titles, a corresponding command is senl 1o
the main server 11 via the 15DN ling 2¢. Nu further sleps are
réquired un the management station 30 so that the manage-
ment stytion 30 can penerally be switched ont of the petwork
afler the sending of the cwmmand in guestion. The command
reccived by the corresponding magapement slation 30 s
quened info @ list of commands to be processed by the main
server and processed at the appropnale time. Hor this
purpote, the majo server 11 makes a dats link to the
curresponding jukehox 20 via the ISDN line 1 and plays the
seleeled msic Utles [remn the muosic database 13 inte the
local database 21 of the jukebox 20. Onee alt music titles
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have been pluyed over complelely, the successful processing
af the command is confirmed to the corresponding manage-
menl station M via the Tnternel link 24, The confirmation
message 1% senl as an e-mail here and can be downloaded
from the management station 3 at a convenicnt time.

FIG, 2 shows the multimedia boX network in accordance
with the invention in operation in & sscond embodiment.

The multimedia aetwork of F1G, 2 differs from the
network of HICi. 1 ip that the third data link between the
jukebox (20) in cach case and the management station (30)
doos . consist of a direst 1ISDN link (3), but of an ISDN
link led through the data server. Ilere, the already exisling
data links 2k or 2c and 27 and 1 are connected n series in
such a way that a data link can be made between the jukebox
in question and the management Station,

FIGG. 3 shows the inilislisation of individual jukeboxes
prior fo their being pul inlo operation.

A jukebox 20 is a5 a rule supplicd with an cmpty local
databasc 21 so that prior to its being put into operation the
corresponding jukebox has o be inibalised.

On the ane hand, the initialisation of a jukebox can be
performed after 118 installation on sile s0 that then in
accordanee with F1G. 1 corresponding wusic dala can be
played over with an imitialisation program available on the
tenain server 11 via the TSTIN line 1. One disadvantage of this
initialisation consists, however, of relatively high (ransmis-
sion costs being incurred theough the ISDN line, as on the
first recarding of the loesl database 21 larps volumes of data
have 10 be lransmitted.

Anather possihility of inilialisation therefore consjsts of
the confipuration of FEG, 2 where the jukeboxes 20 1o be
initialiscd are located in proximity to the main server 11 so
that the corresponding data can be played over via a local
nelwork link 5. In this way, duta hinks with o rransmission
rate of some megabits por second can be made, while viy Lhe
convenlional IST line between the main sepver 11 and a
Jukebox 200f FIG. 1, iransmission rates of anly 128 Khit per
sceond can be achicved, After the juleboxes 20 have been
initialised accardingly, they can be supplied lo the relevant
operator, with the operalor ooly having o conpect the
jukebox Lo 2 conventional ISTIN phone socket at the instal-
lation location.

The mventton being thus desenibed, it will be spparent
That the same may be varied in many ways. Such vanalions
are oot 40 be reparded as a departuce from the spiril and
scope of the iovention, and all such madifizations as would
be recognized by one skilled in the art are intended to be
inciuded within the seope of the following, claims,

What is clairned is:

L A muliimedia box network comprising:

4 main data server wcluding a mass slorage device on

which digital picees of music and/or videos are stored;
an operator group including at keast one multimedia box
linked io said main dala server by a first data Fok over
which pisces of music and/or videos are transmitted,
sajdl at Jeast one multimedia box inclwding 2o operutiog
unit, & local storage device and a plaver apparams;

a peripheral management station connected to said main
dala server by 8 second data link ovor which said
peripheral management slalion can receive data an the
picess of mugic and/or videos available on said main
data server, said peripheral manapgement station inchud-
iy a compuler connected to said opersior gronp by a
third data livk over which dala for servicing and/or
prageamming of sai] at least vog mullimedia box can
e lramsfecred from seid perphers) mapagement sta-
tioo.
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2. The muliimedia box nelwork as sel [orth in clam 1,
whercin said peripheral manapement station s remotely
located from said opecator group, and said thind data link
includes a direct [S1IN Jinc.

3. The mullimedia box oelwork as set forth in claim 1,
whetein said third data Ik is connected o series with said
first data link and said second data kink.

4. The mullimedia box nelwork as sl forth in claim 1,
wherein said first data link ingludes ap 1SDN line.

5. The mulimedia box petwork as set forth in claim 1,
wherein said peripheral management station includes
service database for storing informanton on the pieces of
myzic and/or videos available on said main data server,
which stored information can be updaled over said second
data link.

6, 'Ihe multimedia box nctwork as set forth o ¢laim 5,
whercin said stored information is updated aver zaid second
data link nsing an add command and 1 delete command.

7. The mullimedia box oetwork as set forth in claim 1,
whercin said main data secver iocludes 3 scparate informa-
tion server sloring information on a dats program conlained
wilhin said main data server, dala belween said main data
server and said informalion server Deing exchanged via a
parallzl data link,

% Jhe multimedis box petwark as ¢ forth in claim 1,
wherein said operalor group includes a ploralily of multi-
wecia boxes, sud peripheral maoapement slation transiec-
ring data for servicing and/or programming, of cach of sajd
plurality of multimediz boxes over said third dals Jink.

9, The multimedia box notwork as &t forth in clabm 2,
wherein said operator group ineludes a plurality of multi-
media boxes, said peripheral management statinn transfer-
ring data for serviciog and/or programning of each ol said
plurality of multimedia boxes over said third data link,

10. The multimedia box network as set forth 1o claim 5,
wheurein suid penipheral dats sistion provides said opersior
sroup with said dala on the pieces of music and/or videos
available on the main Jdata scrver over said third data link,
but said pieccs of music andior videos themselves are
delivered tor said operatar group from said main data server
wver said first data link.

L. The mdtinedia bux nelwoerk as set forth in clann 1,
further comprising a plorality of operator proups cach
including at least one multimedia bax, sach of said plurality
of aporator groups connecled 10 o respeclive one of a
plurality of peripheral management stations for decentral-
tewd servicing of said multimedia boxes through szid respec-
tive poripheral management stations,

12. The multimedia box network az sct forth in claim 1,

wherein a command from said peripheral managemenr sta- &

tion o play over specified pieces of music and/or videns
onta said multimedia box conpected therelo 1y sent o sad
main data server via zaid second data link, with actual
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playing over of said spectfied pisces of music and/or videas
1o said moltimedia box being done via said first data link.

13. The mulumediy box network as set focth io elaim 12,
wherein suid second data link ocludes an ISDN line in a
direction toward said main data server and an Inieroet
comnection in a ditection toward said peripheral manage-
mem station.
14. 1'he multimedia box network as sel [orth in claim 9,
wherein said peripheral management sialion includes o user
database storing & status of each of said ploralily of mulii-
media boxes connected to said peripheral management sta-
tion,
15. The mullimedia box netwark as sct forth in claim 1,
wherein said operatiog unit imludes a (ouch-scrcen monitor
for displaying identifying inlormation on digital pieces of
music and/or video stored in said local storape device, 231d
touch-sereen monitor sllowing selection of a piecs of music
and/or video for forwarding o suid player apparatus.
16. A multimedia box network comprising:
a main dala scrver including a mass storage deviee on
which digital pieces of music and/or videos are stored;

an operator group including al least one muliimedia box
remately Hnked ta said main dala server by a fimt dala
link over which picces of music and/or videos are
transmitted, said at least one multimedia hax including
an operaling uoil, a local storape device and a player
Appraralus;

a perpheral management station connceted to said wiain
data server by a sccond data link, separate from said
firsl duta link, over which suid peripheral management
slation can reccive data on the picees of music andfor
videos available on said maio data server, said periph-
cral management station remately located from said
main dala server and fiom said operator group and
including & computer conneeted to said oporator group
by & third daia link, separate from said first and second
data links, over which data for servicing sndfor pro-
gramming of said al least one mullimedia box can be
Lranslerred from said remotely located peeipherad man-
agement station.

17, The multimedia box netwark as set farth in claim 16,
further comprising & plurality of operalor groups each
including al least eoe multimedia box, each of said plurality
of oporator proups connccted 0 & respective ane of a
phirality of peripheral management stations for decentral-
1zed servicing of said mulimedia boxes throuph said respee-
tve peripheral management stalions,

18. The multimedia box nelwork as sel forth io clain 16,
wherein suld vperalor group inclodes a plueality of nnlti-
media boxes scrviced by said peripberal mapagement
station, said peripheral management sfation being aperated
in a repional deopot,
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