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UNITED STATES DISTRICT COURT
NORTHERN DISTRICT OF CALIFORNIA

SQUARE, INC., 0O o ~ ~ o
OVl v 331
Plaintiff, F SQUARE, INC”’

COMPLAINT FOR DECLARATORY
V. JUDGMENT

=

FERNANDO MORALES and JOHN DOE, JURY TRIAL DEMANDED

Defendants.

Plaintiff Square, Inc. (“Square” or “Plaintiff”), files this complaint against Defendants
Fernando Morales (“Morales”) and John Doe, and alleges as follows:
The Nature of the Action
1. This is an action for declaratory judgment of non-infringement and invalidity of
claim 6 of United States Patent No. 5,872,589 (“the 589 patent”) under 28 U.S.C. §§ 2201-2202
and the United States patent laws, 35 U.S.C. § 100 et seq. This action also seeks a declaration of

the identity of the current owner, if any, of the *589 patent. A copy of the 589 patent is attached

to this complaint as Exhibit A.
The Parties
2. Plaintiff Square, Inc. is a California corporation with its principal place of business

at 901 Mission Street, San Francisco, California, 94103,
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3. Square develops and manufactures software and hardware products and services
that, inter alia, allow users in the United States and Canada to accept credit and debit card
payments through their mobile devices.

4. Square provides its products and services to its customers, including in this judicial -
district.

5. Upon information and belief, defendant Fernando Morales is an individual with his
principal address at 56 Pizarro Avenue, Rancho Viejo, Texas 78575.

6. Upon information and belief, defendant John Doe is the assignee of U.S. Patent No.
5,872,589. Upon information and belief, defendant Fernando Morales assigned the rights to the
’589 patent to Interactive Return Service, Inc. Upon information and belief, Interactive Return
Service, Inc. was a corporation organized under the laws of the Commonwealth of Virginia. Upon
information and belief, Interactive Return Service, Inc. was terminated on or about June 30, 2008.
The entity and/or individual, if any, which currently holds the rights to the *589 patent is
hereinafter referred to as defendant John Doe.

7. Mr. Morales has asserted that before the termination of Interactive Return Services,
Inc., the *589 patent was assigned back to him. However, Mr. Morales has failed to produce |
documentation to demonstrate such ownership, despite Square’s request for this information.

Jurisdiction and Venue

8. This action arises under the Declaratory Judgment Act, 28 U.S.C. §§ 2201-2202,
and the patent laws of the United States of America, United States Code, Title 35, § 1, et seq. This
Court has subject matter jurisdiction over this action under 28 U.S.C. §§ 1331 and 1338.

9. Based on the facts and causes alleged herein, this Court has personal jurisdiction
over Mr. Morales.

10.  On February 8, 2013, an individual purporting to be Fernando Morales arrived
unannounced at Square’s offices at 110 Fifth Street, San Francisco, California, 94103. On
information and belief, Mr. Morales asked to speak immediately with Square’s General Counsel,
but the security officer declined to provide him with access to Square’s offices or to any of its
employees. Mr. Morales provided the security officer a photocopied sheet entitled “Square and
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Patent #5,872,589 claim #6,” showing a device resembling the Square credit card reader and
reciting claim 6 of the aforementioned patent. Mr. Morales also left his business card, which
refers to “S.0.S.2facebook”, and states “App protected by Patent #5,872,589.” |

11.  After being turned away by Square’s security officer, Mr. Morales sent an email to
Square on February 8, 2013, stating: “I believe your company infringe [sic] Claim #6 of my
patent #5, 872, 589 and I want to discuss a win-win solution.” Mr. Morales reiterated his request
to meet immediately with representatives from Square’s legal department and claimed he wished
to do so before a scheduled return to Texas the next morning. That email is incorporated herein by
reference.-

12.  Subsequently, Mr. Morales wrote Square and its legal representative a series of
emails reiterating his allegation that Square infringes claim 6 of U.S. Patent No. 5,872,589. These
include emails dated March 7, 2013; March 22, 2013; March 25, 2013; and March 27, 2013; all of
which are incorporated herein by reference and which are described in further detail below.

13.  In addition to travelling to San Francisco to threaten Square with patent
infringement in person, Mr. Morales has subjected himself to personal jurisdiction in this judicial
district by relying on local businesses to purportedly establish a business platform for exploiting
his claimed technology. Accordingly, Mr. Morales has purposefully availed himself of the present
forum in relation to the patent claim at issue.

14.  On information and belief, Mr. Morales purports to have developed a software
application (or “app”) for use on Android mobile devices entitled “sos2facebook” (as well as |
related names such as “sos2fb”). Mr. Morales asserts that this app is protected by the *589 patent.

15.  On information and belief, Mr. Morales and/or those working at his direction have :
uploaded and made available the sos2facebook app on the “Google play™ website, found at

https://play.zoogle.con/store?hl=en, which is incorporated herein by reference. On information

and belief, to upload an app to the Google play website, developers must comply with Google’s
guidelines, including Google Play Developer Program Policies. On information and belief,
Google is located in this judicial district, in Mountain View, California.
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16.  On information and belief, Mr. Morales has relied on Facebook to promote his
allegedly patented technology. On information and belief he and/or those working at his direction :
have created a Facebook page to promote his sos2facebook app. The Facebook page states: “The
App, when triggered, will turn on the cameras and post video clips and/or photos and post them to |
Facebook as evidence! Its [sic] automatic!” On information and belief, Facebook is located in this
judicial district, in Palo Alto, California.

17.  Mr. Morales has attempted to license and/or sell his sos2facebook app to Square in
this judicial district. On March 25, 2013, he wrote an email to Square stating that in addition to
paying money for rights to the *589 patent, Square could pay extra money to acquire rights to the
sos2facebook app: “For another million dollars, you can get the sos2fb software and for 300,000
dollars (in cash & stock option) a year you can get the professional that wrote it.” On information
and belief, this proposal is the same “win-win solution” that Mr. Morales travelled to San
Francisco to discuss in person with Square, as evidenced by his February 8, 2013 email,
incorporated herein by reference. Moreover, on information and belief, he has attempted to
manipulate Square’s own software, as evidenced by his March 22, 2013 email which states: “That
time has passed and during that time I updated my SOS2fb Android App to detect the connection
of your credit card reader to launch your App, please take a look.”

18.  Venue is proper in this Court under 28 U.S.C. §§ 1391 because the acts of alleged
infringement identified by Mr. Morales arise from the development of Square’s technology in San
Francisco, the relevant witnesses and documents relating to non-infringement are found in San

Francisco, and Mr. Morales has already demonstrated a willingness to travel to San Francisco to

pursue his alleged claims of infringement.

Intradistrict Assignment
19.  Under Civil Local Rules 3-2(c) and 3-5, this action, being a declaratory judgment

action based on patent claims, is appropriate for assignment on a district-wide basis.

111
111

111
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Acts Giving Rise to Need for Declaratory Judgment
20. The *589 patent, entitled “Interactive TV System for Mass Media Distribution”

purportedly issued to Fernando Morales on February 16, 1999, with Interactive Return Service,
Inc. named as the assignee of the patent.

21. On information and belief, Mr. Morales originally assigned all rights of the *589
patent to Interactive Return Service, Inc. on March 18, 1994.

22.  On information and belief, Interactive Return Service, Inc. was terminated by the
State Corporation Commission for the Commonwealth of Virginia on or about June 30, 2008.

23.  Mr. Morales asserts that the *589 patent was assigned back to him before the
termination of Interactive Return Service, Inc., although no documentation to that effect has been
disclosed by Mr. Morales. Nor does the United States Patent and Trademark Office website show
any record to support the alleged reversion of title to Mr. Morales.

24, On February 8, 2013, an individual purporting to be Fernando Morales visited
Square’s offices in San Francisco, and sent a follow-up email, asserting that Square infringed
claim 6 of the *589 patent. Paragraphs 10 and 11 recited above discuss these incidents, and are
incorporated herein by reference.

25. Mr. Morales has persisted in his accusations that Square infringes claim 6 of the
’589 patent, as evidenced by the following emails which are incorporated herein by reference.

26.  OnMarch 7, 2013, in response to Square’s request for the bases of Mr. Morales’
accusations, Mr. Morales wrote an email, purporting to explain the reasons for his arguments, and
concluding: “You as a reasonable person will have no doubt that Square is practicing claim #6 of
my patent thus infringing my patent rights.” |

27. On March 22, 2013, Mr. Morales wrote an email touting the development of his
“S0S2fb Android App” and saying that “we can work together in the market place instead of |
further arguing your infringement of my patent.” In that email response, Mr. Morales declined the
suggestion of Square’s legal representative to set up a telephone call to discuss these matters,
saying that “English is my second language, thus I will prefer to keep any discussion by email.”
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28.  On March 25, 2013, Mr. Morales wrote an email stating that his offer “removes the
card reader and barcode reader infringement.” Mr. Morales sought an exorbitant sum of money
and share of stock for Square to “get all the patent rights,” concluding that “[t]hese offers expire at
the end of the month (March 31, 2013).”

29.  On March 27, 2013, Mr. Morales wrote a further email, stating that having a phone
conversation “will be a waste of my [i.e., his] time.” Mr. Morales reiterated his infringement
claim, stating: “Square is a private company and has only two products and they are infringing my
patent.” Mr. Morales further indicated that he may seek “an ex parte TRO” to cause Square to
“stop using that product.” He continued by asserting that “you [i.e., Square] have nothing solid to
argue as defense of the infringement,” and concluded by hiking his already-exorbitant demand of
cash and stock by 50%. According to Mr. Morales, this offer “expires at the end of the month
(March 31, 2013).”

30. As the aforementioned email exchanges evidence, Mr. Morales has repeatedly
insisted that Square is infringing claim 6 of the *589 patent, has sought exorbitant sums of cash
and stock awards, has imposed a deadline of March 31, 2013 for compliance with his demands,
has threatened an “ex parte TRO” to shut down use of Square’s products, and has rebuffed
overtures to discuss his contentions by phone. For these reasons, there is an actual and justiciable
controversy between Square and Mr. Morales, and this controversy is of sufficient immediacy and
reality to warrant the issuance of the declaratory relief sought herein.

FIRST CLAIM FOR RELIEF

(Declaratory Judgment of Non-Infringement of Claim 6 of the 589 Patent)
31.  Paragraphs 1 through 30 are incorporated herein as set forth above.
39 As aresult of the acts described in the foregoing paragraphs, there exists an actual
and justiciable controversy of sufficient immediacy and reality to warrant the issuance of a

declaratory judgment of non-infringement of claim 6 of the ’589 patent.

33. Square’s products and services have never infringed and are not infringing, either

literally or under the doctrine of equivalents, claim 6 of the ’589 patent.
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34.  Ajudicial declaration that Square’s products and services have never infringed and
are not infringing claim 6 of the *589 patent is necessary and appropriate so that Square may |
ascertain its rights regarding the *589 patent.

SECOND CLAIM FOR RELIEF
(Declaratory Judgment of Invalidity of Claim 6 of the 589 Patent)

35.  Paragraphs 1 through 34 are incorporated herein as set forth above.

36.  Asaresult of the acts described in the foregoing paragraphs, there exists an actual |
and justiciable controversy of sufficient immediacy and reality to warrant the issuance of a |
declaratory judgment of invalidity of claim 6 of the 589 patent.

37.  Mr. Morales is apparently interpreting the *589 patent in a manner wholly at odds
with the teaching and the prosecution history of the 589 patent. Under Mr. Morales’
interpretation and for other independent reasons, claim 6 of the *589 patent is invalid as it violates
one or more requirements of patentability, including but not limited to 35 U.S.C. §§ 101, 102, 103,
and/or 112. |

38. A judicial declaration that claim 6 of the *589 patent is invalid is necessary and

appropriate so that Square may ascertain its rights regarding the *589 patent.

THIRD CLAIM FOR RELIEF

(Declaratory Judgment of Patent Ownership)
39.  Paragraphs 1 through 38 are incorporated herein as set forth above.
40.  As aresult of the acts described in the foregoing paragraphs, there exists an actual
and justiciable controversy of sufficient immediacy and reality to warrant the issuance of a
declaratory judgment regarding the ownership of the *589 patent.
41.  As set forth above, Mr. Morales assigned his patent rights to Interactive Return :
Service, Inc., which was terminated according to the Commonwealth of Virginia in 2008. Square i

has questioned Mr. Morales as to the current ownership of the *589 patent. Although Mr. Morales

has asserted that he is the owner of the *589 patent, he has not provided any documentation to

support his contention.
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42.  Ajudicial declaration as to who owns the *589 patent is necessary so that all
disputes regarding the *589 patent may be properly and finally resolved.
Prayer for Relief

Wherefore, Square respectfully prays for entry of judgment as follows:
A. Declaring that Square has not infringed and is not infringing claim 6 of the *589

patent;
B. Declaring that claim 6 of the *589 patent is invalid;
C. Declaring the identity of the current owner of the *589 patent, or that the *589
patent is no longer owned by any person or entity;
D. Finding this to be an “exceptional case” within the meaning of 35 U.S.C. §285and
awarding to Square its attorneys’ fees and costs incurred in this action; ‘
E. Awarding such other and further relief as this Court deems just and proper.

Demand for Jury Trial

Pursuant to Rule 38(b) of the Federal Rules of Civil Procedure, Square demands a trial by

jury on any and all issues for which a trial by jury is available under applicable law.

Dated: April 1, 2013 FISH & RICHARDSON P.C.

. S

Steven C. Carlson |

Attorney for Plaintiff
SQUARE, INC.

50890708.doc
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United States Patent (19 1y Patent Number: 5,872,589
Morales 451 Date of Patent: Feb. 16, 1999
{54] INTERACTIVE TV SYSTEM FOR MASS FOREIGN PATENT DOCUMENTS
MEDIA DISTRIBUTION 0535572 4/1993 European Pat. Off. .
. 52-0036907 3/1977 Japan 358/86
[75] loventor: Fernando Morales, Reston, Va. 60-0032448  2/1985  JAPAN .oooevsvversrmscnrennesoness 455/6.3
. . 0058132  3/1989 Japan ... . HO4N 7/15
(73] Assignee: l‘{“‘e[r ac‘{;'e Return Service, Inc,, 0217307  8/1994  JAPAD woooovsssersrsrens GO4N 7173
eston, Va. .
Primary Examiner—David E. Harvey
[21] Appl. No.: 214,414 Arntorney, Agent, or Firm—Roberts & Brownell, LLC
. [57] ABSTRACT
[22] Filed: Mar. 18, 1994
A TV viewer is presented various offers for products and
6
[51] Int. CLE .snsessssnssnsisssnssssssnssssennnn. HOAN 7/00 services displayed on his TV screen. Pre-obtained unique
[52] U'.S. Clocncceecrirniens 348/13; 348/2, 348/473 product and service codes are generated by the TV program
[58] Field of Search .......ccocevvvecconreenn. 348/1—7, 12, 13, durmg the offers. The viewer has a remote control device for
348/460, 484, 485, 486, 473, 455/2, 3.2, indicating his acceptance of an offer. An audio beep corre-
4.2, 5.1; 358/142, 146, 147, 86; HO4N 7/00 sponding to the unique code is transmitted by the program
along with the offer. This beep is picked up by a microphone
(6] References Cited and is transmitted, along with the remote control acceptance
U.S. PATENT DOCUMENTS indication, by a transmitter located at the viewer’s location
to a nearby repeater station. The transmitted signal is data
4,230,990 10/1980 Lert, Jr. et al. . including an identification of the viewer’s location as well as
4,591,906  5/1986 Morales-Garza et al. . the accepted offer code. This data is relayed to a nearby
g’ggg’ggé ;; igg? ﬁg:i::—Gam ctal.. repeater station and then to a central data collection station
PP P where the acceptance is processed. A universal IR remote
o dion Yewalwm. PO i ookt T o
5223023 6/1993 Morales-Garza . selections from TV offer’s, or can alternately read bar codes
5,257,099 10/1993 Morales-Garza . from printed media offers at the viewer’s location for
5,291,554  3/1994 Morales . transmission through the system to the central data collec-
5,388,101  2/1995 Dinkinl ...cvercenmrmmesermrnsnrssrnniene 348/13 tion station.
5,438355 8/1995 Palmer ...........
5,721,584 2/1998 Yoshinobu et al. 6 Claims, 10 Drawing Sheets
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5,872,589

1

INTERACTIVE TV SYSTEM FOR MASS
MEDIA DISTRIBUTION

FIELD OF THE INVENTION

The present invention relales to interactive data sysiems,
and more particularly to a one-way communication sysiem
for communicating TV audience requests with a central
processing location via intermediate repeater stations.

BACKGROUND OF THE INVENTION

The prior art includes many systems for achieving inter-
active communication between a central station and geo-
graphically disbursed TV users. For example, in my previ-
ous patent U.S. Pat. No. 5,257,099, issued Oct. 26, 1993, a
typical satellite communication sysiem employing interme-
diate repeater stations is disclosed.

In my earlier system, a network of local audience
response systems, where TV watchers are located, is coupled
together with a central audience response processing station
via a satellite commuanication link. The system required the
embedding of questions, destined for the TV audience, in the
TV picture program transmission. This real time system
required that each local area repeater station and each end
user response unit be identified and verified by allocation of
specific time slots for responses from a TV watcher syn-
chronized to a TV picture program transmission carrying the
audience queslions to be answered. Response units in the
audience generate answers in the form of “beep” signals that
are communicated back to a central slation, via a repeater
station, and the answer is synchronized with the question
destined for a particular response unit so that positive
identification of the particular response unit may be made in
real time.

Several significant shortcomings existed in my prior pat-
ents. For example, the central station usually required a
studio for generating a TV program with questions that were
embedded in the video signal during specific time slots of
the synchronization interval of each horizontal line in the
video signal, which also contained the normal TV program.

In utilizing my previous system, a TV viewer would
watch a program transmitted from the central station and
when prompted to answer a question, the viewer would do
so with an infrared remote device. His response is synchro-
nized with the transmission of the question to his particular
TV so that the central station could identify the answer from
a particular response unit. This previous system is quite
Limiting in that the viewer can only interact with the system
for a particular transmitted TV program, in real time. The
prior system is also quite expensive in that it incorporates
two-way communication over an independent channel from
a central location to local area repeaters and then to viewers
at response units.

BRIEF DESCRIPTION OF THE PRESENT
INVENTION

The present invention does not use bidirectional interac-
tive communication. Although the present system utilizes a
central processing station, repeaters, and response units at
viewer locations, the system does not broadcast TV
programs, nor does it broadcast questions for viewers. TV
programs and questions are generated from normal TV
program sources (broadcast and cable). As in the case of my
prior patents, the questions may relate to surveys, or be
offers for the sale of goods and services. These sources
obtain unique questions, product and service codes in
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advance, from the system operators. During a normal TV
program, an advertiser may offer a particular product or
service for sale and during the offer, an audio tone is
generated which corresponds to the unique code previously
obtained. In the event a viewer, provided with a remote-
control device at a response unit, actuates the remote control
device so as to accept the offer, this event, along with the
audio signal corresponding to the unique code, are trans-
mitted through a wireless link to a local area repeater station
which verifies the order and relays it (o a central audience
response data center for further processing.

The entire procedure for the present system is accom-
plished quickly, but not in real time, thereby avoiding a great
many of the limitations of earlier interactive systems.
Further, means are provided in the present system for
repeating a viewer’s order redundantly so as to increase the
likelihood that the wireless transmission of the order will be
successfully picked up by a local area repeater station.

Since the present system provides for the obtaining of
unique beep codes for advertised products and services,
these codes may be incorporated in normal radio program-
ming as well as in VCR use. A still further exciting extension
of the present system is the utilization of unique codes, in bar
code format, appearing in the printed media such as
newspapers, magazines, catalogs, etc. The present system
envisions a bar code scanner, located at the response units,
which can scan the codes on the printed matter and transmit
them as corresponding beeps over the same wireless link to
a local area repeater station. Accordingly, the present system
can generate answers to questions or requests for products
and services offered from different electronic and printed
media over a national wireless return path. The present
system is most amenable to maximizing use of a 500
kilohertz channel allocated by the FCC for IVDS commu-
pication in a more efficient way than accomplished by the
prior art, since the present system uses the bandwidth only
for answers to questions and requests for products and
services from users.

Other objects, features and advantages of the present
invention will be found in the following description, draw-
ings and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The above-mentioned objects and advantages of the
present invention will be more clearly understood when
considered in conjunction with the accompanying drawings,
in which:

FIG. 1 is a block diagram of a satellite communication
interactive system in accordance with the present invention.

FIG. 2 is a block diagram of a data processing center for
receiving audience responses from a plurality of remote
locations.

FIG. 3 is a block diagram of a local area repeater station.

FIG. 4 is a block diagram of a response unit wherein an
end user may be watching television or listening to radio.

FIG. 5 is a block diagram of a response unit used in
conjunction with printed media.

FIG. 6 is a block diagram of an answering device utilized
in a response unit.

FIG. 7 is a block diagram of a frequency synthesizer
incorporated in a pulse transmitter of the answering device
shown in FIG. 6.

FIG. 8 is a block diagram of a system for presenting a TV
schedule for cable television.

FIG. 9 is a block diagram of a remote-control device
capable of reading printed bar codes or selecting segments
on a TV screen.
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FIG. 10 is a block diagram showing the internal compo-
nents of an infrared laser reading intended to be employed
with the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

FIG. 1 illustrates a geperalized system in accordance with
the present invention. A conventional communication satel-
lite 1 has an antenna 1A which establishes bidirectional links
with a central audience response data center 2 provided with
its own antenna 2A. Ground based local area repeater
stations 3 are provided with respective antennas 3A for
communicating with the satellite 1. As will be appreciated,
the satellite 1 enables long distance relaying of bidirectional
communication between the audience response data center 2
and a host of local area repeater stations 3. Where
appropriate, the bidirectional communication between data
center and repeater stations may be obtained through tele-
pbone lined as indicated. End users are located at response
unit sites 4 and each local area repeater station services a
number Of response units 4.

By way of example, if a TV viewer is located at a response
unit site 4, be may receive normal TV transmission, cable or
even utilize VCR media in a conventional fashion. Unlike
my prior systems, none of the programming material is
created or transmitted by the system itself.

The present system serves as a unidirectional wireless
return path for responses made by the end user at a response
unit site. More particularly, the responses, as will be
explained hereinafter, are relayed to the audience response
data center 2 for processing, via an involved repeater station
3 and satellite 1. Thus, by way of example, if a normal TV
program offers a product or service, the viewer is given the
opportunity to accept the offer. As will be explained
hereinafter, the viewer wishing to do so returns a unique
code, corresponding to the particular product or service
accepted, and this code is returned to a local area repeater
station 3 for relaying back to the audience response data
center. Along with the relayed product or service code is an
identification of the particular response unit involved. As
will be elaborated upon herein, the same type of wireless
data return is possible for products or services accepted from
printed media (e.g. newspapers, catalogs) at the site of a
response unit 4.

As will be seen in FIG. 1, the response unit 4 is provided
with an antenna which transmits response unit identification
as well as the unique code over a unidirectional RF link (e.g.
218 MHz) to a receiving antenna located at at least one
adjacent local area repeater station 3.

Typically, the present system may be used for a wide
spectrum of applications including: national or international
audience polling, weather condition polling, price or market
surveys and other financial data processing of product or
service orders, educational purposes such as grading exami-
nations from a network of classrooms, and billing and
accounting for receipt of special cable TV programs.

FIG. 2 illustrates in greater detail a block diagram layout
of the response data center 2. The data center directional
parabolic antenna 2A receives response data from the
response units 4 via corresponding repeater stations 3. In a
preferred embodiment of the invention, communication
between the data center, repeater stations and the satellite
utilizes very small aperture terminal technology (VSAT).
Signal control is achicved through a conventional network
control center 2B with a mainframe computer 2D which has
loaded therein, a database of users and goods and services
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4

being offered by unique code when particular goods and
services are advertised to the end user at the response unit 4.
In lieu of satellite communication, telephone communica-
tion may be employed between the repeater stations 3 and
the data center 2, where appropriate. Telephone data would
be provided to a conventional packet switcher 2C prior to
being input into computer 2D. Records of response trans-
actions may be made with conventional media such as a tape
2E or printout 2F. Telephone lines between the data center
and external system points may also serve as a means for
other forms of telecommunications therebetween as indi-
cated by 2G.

Normally, responses from response units 4 undergo initial
verification at the local repeater stations 3. Thereafter, the
responses are centrally received at the data center 2 for
further verification and processing. In the case of orders
being received from response units, these may be processed
for advertisers and sent to them through the various tele-
communications media indicated by 2G.

Typical local area repeater equipment is schematically
shown in FIG. 3. The antenna 3E permits reception of
answers, from response units, in receiver 3D for verification
and processing by a computer 3C at the repeater station site.
A VSAT indoor unit 3B and antenna 3A of conventional
design may communicate with the satellite data processing
link or alternatively, through phone lines by means of
modem 3F. As previously mentioned, computer 3C may be
programmed to verify received responses from response
units. As is customary, satellite VSAT equipment distin-
guishes between the transmissions from various local
repeater stations to prevent interference or to permit simul-
taneous transmission on separate frequency bands.

A simplified response unit is shown in FIG. 4 wherein an
infrared remote control unit 4D provides selectable
responses by a user, which are transmitted to answering
device 4B. Although infrared is mentioned, other conven-
tional forms of wire or wireless transmission may be
employed.

In operation of the simplified system shown in FIG. 4, a
TV broadcast from a parly independent of the system
conducts a survey or makes an offer to a television viewer
as indicated by 4C. Along with the oral or visual offer is a
beep that represents a product or service code which has
been previously obtained from operators of the system. A
microphone (not shown in FIG. 4) picks up the beep and
conveys the code to the answering device so as gate through
the viewers response entered on the remote-control device
4D. The result will be the transmission of a radio signal,
from antenna 4A to a nearby repeater station. The transmit-
ted data to the repeater station will include such data as
response unit identification as well as an identification of the
code for the accepted product or service entered on the
remote control unit 4D. A similar scenario can pertain to
offers made on a radio 4E as opposed to a television 4C.
Responses by users can be associated with surveys as well
as product/service orders.

The present invention further envisions the capability, at
a response unit, for inputting desired product or service
codes into the system which originate in printed media as
opposed o on radio or TV (FIG. 5). Thus, certain pre-
obtained codes may appear in newspapers SE, catalogs SF,
bills 5G and direct mail ads SH as examples. The codes
would be bar codes and a bar code reader 5C can be provided
at each response unit. The output from a bar code reader
provides the product or service code information to the
answering device 5B and actuation of the remote control
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device 5D provides the complimentary data required for
response unit identification. Of course, the units indicated by
SA-5D can be packaged as a single unit.

The answering device is shown in greater detail in FIG. 6.
As previously mentioned in connection with FIG. 4, an
audio beep is generated during a TV or radio program. It is
picked up by a microphone SBD. A microphone is placed in
proximity to either the TV or radio and generates an output
to a conventional demodulator SBC. In the event a bar code
reader SC is used in a printed media mode as explained in
connection with FIG. 5, the output of the bar code reader is
input to microprocessor SBB which also receives signals
from the demodulator SBC and detects the code which will
for the basis of an answer to be relayed via the repeater, to
the response data center 2 (FIG. 1). The remote control unit
4D provides a second and necessary input (o the micropro-
cessor SBB, via an infrared receiver SBE. Of course, as
previously mentioned, other wireless or cable control
devices may be used in lieu of infrared.

The identification of the response unit making the selec-
tion may be stored in the microprocessor. Assembled
response unit identification and answers are input to a pulse
transmitter SBA which in turn is connected to antenna SA.
The resulting data is thus transmitted to the repeater station.

FIG. 7 shows in greater detail the details of pulse trans-
mitter SBA of FIG. 6. The following discussion will explain
how the microprocessor SBB (FIG. 6) can randomly select
frequency and spread spectrum pattern. In FIG. 7, the ROM
7K contains a set of different numbers that can be selected
by the microprocessor SBB on an arbitrary basis, These
numbers are converted in the D/A converter 7F when the
counter 7J begins counting. The end result at the output at
the D/A converter is an arbitrarily selected pulse shape from
a corresponding set of different possible pulse shapes stored
in the ROM 7K. The microprocessor also provides on/off
control signals to a conventional voltage controlled oscilla-
tor 7C having a voltage reference 7D connected thereto. The
output from the VCO 7C is a precise frequency (e.g. 218
MHz). This basically constitutes a carrier frequency which
is modulated by changing pulse shapes provided by the
ROM 7K, D/A converter 7F, and amplifier 7B. The output
from the amplifier is filtered at 7A and the resulting data
including answers, orders, and identification, will be trans-
mitted from antenna 5A to a nearby repeater station.

In order to ensure a precise stable frequency from VCO
7C a comparalor circuit is provided. Specifically, compara-
tor 71 receives a number from microprocessor SBB that
represents a frequency at which the VCO 7C is to oscillate.
Acrystal oscillator 7E is connected to a first input of counter
7H. A feedback loop is provided by the divide by N circuit
7G which divides the output frequency of the VCO 7C by a
preselected number. The divided frequency value is counted
by counter 7H in a stable manner due to the existence of the
crystal oscillator 7E. An error signal is created by the
comparator, from a comparison of the output of counter 7H
and the frequency number input from the microprocessor
SBB. This error signal serves as an input to the voltage
reference 7D for regulation.

The circuitry of FIG. 7 can synthesize a frequency ran-
domly selected by the microprocessor SBB. After the micro-
processar turns on VCO 7G, the frequency from the output
of the VCO 7C becomes stable. The start/stop flip fiop 7L is
set by a first trigger input coming from the microprocessor
5BB along a control line which signals the start of a
transmission pulse, Counter 7] is connected between an
output of the divide by N circuit 7G and flip flop 7L.. When
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stable operation occurs, the fiip flop 7L triggers the counter
7], and the indicated output from counter 7J to ROM 7K
gates the address of a randomly selected pulse shape from
the microprocessor SBB. Each transmission from the syn-
thesizer for a particular answer or product/service accep-
tance occurs several times and with different pulse enve-
lopes or “signatures” to increase reliability. By randomly
transmitting the data from response units to a repeater, the
local repeater station is not barraged by requests and
apswers simultaneously entered by individuals watching or
hearing the same program offers or questions.

This affords the present system a great advantage over
previous systems, namely the ability of the system to process
more answers or requests with a greater likelihood of
successful transmission through the return path including the
repeater station and data center.

The present system may be employed with a TV schedule
display for cable TV as indicated in FIG. 8. The purpose of
this block diagram in this figure is to illustrate computer
means for generating a graphical interface that is combined
with cable television signals and converted, at a subscriber’s
home (response unit) wherein icons are presented on the
subscriber’s screen which allows an individual to select one
of several simultaneously displayed choices. These choices
may be from pay for view program schedules.

Telephone lines connected to a neighborhood field station,
more proximate to the response unit than the repeater
station, provides digital information that will be converted to
the graphical interface. The input to the telephone lines
comes from the data center 2 computer 2D (FIG. 2). This
connection is indicated by “other computer” in block 2 of
FIG. 2. A modem 8A translates the telephone data from the
data center to an input port (RS-232) of a computer 8B
which is programmed to generate an SVGA program sched-
ule graphical interface. A conventional video converter 8C
converts the video interface (SVGA) to a TV standard
format (NTSC). The signal from converter 8C may include
both video and audio portions which are input to a conven-
tional channel modulator 8D. The output from the modulator
is input to a first terminal of a conventional combiner 8E for
transfer of the graphical interface to cable subscribers. A
second input of the combiner receives cable television
material from a cable headend. The cable input to the
combiner could be pay for view programs listed on the
provided program schedule. If the subscriber uses his remote
control device to choose a program, it is communicated to
the data center. After billing, the headend is authorized to
enable a paid customer (o view the program in a conven-
lional manner.

Thus, the graphical interface generated by the computer
8B provides a graphical overlay with program schedule
information on TV 8G that allows a subscriber at a response
unit 1o select a cable provided program, intelligently using
convention cable converters 8F.

The computer generated graphical interface may be used
to provide different types of information to the subscriber at
the response unit. This may include information containing
various goods and services as well as cable television
program scheduling.

FIG. 9 is an extension of the system shown in FIG. 8. It
combines several aspects of the invention thus far discussed
for the purpose of generating a graphical interface on the
screen of a TV 8G in the form of icons. This allows a
selection of one or more particular items from the display in
a manner similar to that presented to computer users of
Windows. Thus, with an appropriate remote control device




5,872,589

7

such as an IR laser reader 9, it is possible to aim the reader
at the screen and illuminate a particular icon in the same
manner that a computer mouse selects icons on a Windows
compuler monitor screen. With a selection of a universal IR
laser reader, it would be possible to use a single reader unit
for selecting icons on the screen of TV 8G or to read printed
bar codes for picking up the previously provided product or
service codes on imprinted media, as previously discussed in
connection with FIG. 5. The universal reader 9 would then
return the selections from either printed media or the TV
screen to the answering device such as discussed in con-
pection with FIGS. 4-6.

FIG. 10 details the inlernal components of a universal
infra red laser reader 9, briefly discussed in connection with
FIG. 9. A keypad 9B provides user input to microprocessor
9C. For example, if the reader is to perform a bar code
reading function, an appropriate key would be depressed.
Microprocessor 9C energizes 2 laser diode emitter 9M after
tbe key depression is made. Simultaneously, the micropro-
cessor energizes a motor 90 which rotates a mirror 9L. The
mirror is in line with the emitter light output from emitter
9M, thereby creating a moving laser beam. Motion between
the motor and the mirror may be transmitted by means of
appropriate gearing. The rotating beam is reflected from a
cube prism 9G and is then directed outside the device. In the
event that the beam is 10 read bar codes, the laser is reflected
from the printed bar codes and returns through the device to
prism 9G. From there, the reflected laser beam passes
through lens 9H, and a second prism 91 refiects the return
beam to a laser photodiode 9E. The photodiode is located at
the focal point of the lens 9H. The output from the photo-
diode 9E is returned to the microprocessor 9C after ampli-
fication in circuit 9F. The microprocessor then energizes IR
emitter 9A which generates an IR signal that is received by
the answering device as discussed in connection with FIGS.
5 and 6. In Lieu of an IR signal, if the system is set up for
transferring particular code information by audio beep, as
discussed in connection with FIG. 6, the microprocessor
may drive a beep sound emitter 9D. The audio beep is then
processed as discussed in connection with FIG. 6.

The universality of the IR laser reader shown in FIG. 10
is demonstrated by the fact that it may be used as “a mouse”
to select icons of a graphical interface that is displayed on a
TV as discussed in connection with FIG. 9. To achieve TV
screen reading, the microprocessor 9C turns on the laser
emitter 9M and locks the motor 90 lo keep the mirror 9L
stationary thereby reflecting light emitted from 9M to the
center of prism 9G. The resulting laser beam then travels
outside the device. The device is aimed by the user to
impinge upon a television screen where it is reflected back
into prism 9G for passage through lens 9H. After the lens,
the reflected laser beam reflects in prism 91 and falls incident
to a laser diode 9E. The output from photodiode 9E is
compared at 9F with the original signal to the emitter 9M
and a resulting error signal is received by the microprocessor
9C which produces a servo signal for motor 9N. The error
signal is a comparison of the delay between laser beam
transmission from the device and the time for its return.
Assuming the device is properly aimed at a TV screen, the
beam will be reflected from the screen and relurmned to the
device in an interval corresponding to the distance between
the screen and the device. The microprocessor stores 2 look
up table for correlating the delay and corresponding dis-
tance. The detected distance causes the microprocessor to
generate a corresponding servo signal for rotating the shaft
of motor 9N, which in turn moves a lens 9J. The lens may
be coupled to the motor through appropriate gearing such as
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schematically indicated in FIG. 10. The position of the lens
is varied so that an aligned photo sensitive matrix 9K
receives a clear image of the TV screen. The matrix 9k has
its elements physically laid out in a manner corresponding to
a matrix of icons displayed on the TV screen.
When the device of FIG. 10 is aimed toward the cenler of
a TV screen, the elements of the matrix 9K are equally
illuminated by the returning refiected laser beam. However,
this changes when the device is aimed toward the various
icons on the screen. The result will be darkened portions of
the image impinging on the matrix. The darkened portions
vary in accordance with degree and direction of the off axis
aiming of the device toward the various icons. A look up
table is stored in the microprocessor for correlating param-
eters of each darkened portion image with the x-y screen
coordinates of a selected icon. The x-y coordinate data is
then transmitting to an answering device via the micropro-
cessor output and IR emitter 9A. The returo of this infor-
mation to the repeater station and data center establishes the
item selected by the viewer for further processing.
1t should be understood thal the invention is not limited to
the exact details of construction shown and described herein
for obvious modifications will occur to persons skilled in the
art.
I claim:
1. An interactive data system comprising:
at least one response unit where end user’s are located, the
unit having normally received TV programs playing
thereat, the programs presenting questions to the end
user;
audible beeps, corresponding to unique preselected codes,
independent of program identificalion, being played by
the TV program at the same time a corresponding
question is posed;
means located at the response unit for

(2) indicating a response to a question;

(b) picking up the audio beep;

(c) generating a unique signal from both the picked up
beep, indicative of the response to a particular
question, and an identification of the response unit;

(d) transmitting the generated signal to a local area
repeater station; and

means located at the repeater station for transmitting data,
derived from the signal, to an audience response data
cenler for processing of the dala.

2. An interactive data system comprising:

at least one response unit where end user’s are located, the
unit having normally received TV programs playing
thereat, the programs presenting questions to the end
user;

audible beeps, corresponding to unique preselected codes,
independent of program identification, being played by
the TV program at the same time a corresponding
question is posed;

means located at the response unit for

(2) indicating a response to a question;

(b) picking up the audio beep;

(c) generating a unique signal from both the picked up
beep, indicative of the response to a particular
question, and an identification of the response unit;

(d) transmitting the generated signal to a local area
repeater station; and

means located at the repeater station for transmitting data,
derived from the signal, to an audience response data
center for processing of the data
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wherein printed media is available at the response unit
presenting questions to the end user, the media also
having unique preselected printed bar codes represent-
ing various fixed responses; the system further includ-
ing;

a bar code reader for reading selected bar code responses
and generating unique corresponding electrical signals
therefrom;

answering means for transmitting the electrical signal,
along with an identification of the response unit, to a
local repeater station;

manual actuation means located at the response unit for
gating transmission of the electrical signal through the
answering means; and

means located at the repeater station for transmitting data,
derived from the signal, to an audience response data
center for processing of the data.

3. The interactive data system set forth in claim 2 wherein

the answering means further comprises:

means for picked up aundio beeps;

a microprocessor having inputs for the bar code reader
and the manual actuation means for creating a unique
signal, representing a corresponding bar code or audio
beeps responses to be transmitted to a repeater station;
and

transmitting means connected to the microprocessor for
transmitting a coded response at several different fre-
quency signatures during an interval of time.

4. The interactive data system set forth in claim 3 wherein
the transmitting means operates a frequency synthesizer
conpected to the microprocessor, the transmitting means
further comprising:

a voltage reference circuit driving a voltage controlled

oscillator for producing & carrier frequency;

means for generating a count corresponding to the output
frequency of the voltage controlled oscillator;

a frequency number derived from the microprocessor
indicative of the carrier frequency;

means for comparing the frequency number with the
generated count;
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memory means for storing data for a plurality of pulse;

means for transmitting an address from the microproces-
sor to an input of the memory means for producing the
data of the addressed pulse at an output of the memory
means;

means for converting the pulse data to analog form;

means for modulating the carrier with the converted
pulse, sequential modulations forming frequency sig-
natures as function of time; and ‘

an antenna for transmitting to a repeater station.

5. A method or returning responses from at least one

response unit of an interactive data communication system,
the method comprising the steps;

establishing at least one response unit site which receives
normal TV or radio programs from a party the pro-
grams including questions accompanied by an audible
beep corresponding to a unique preobtained code from
the question;

indicating a response to the question;

picking up the audio beep;

generating a unique signal from the picked up beep,
indicative of a response to a particular question as well
as an identification of the response unit;

transmitting the generated signal to a local area repeater
station; and

transmitting data, derived from the signal, to an audience
response data center for processing of the data.

6. A method of data communication comprising the steps:

generating a unique signal by receiving an audible signal
from an electronic device;

combining the received audible signal with a unique
identifier of a response unit;

communicating the unique signal from the response unit
to a local area repeater station;

verifying the unique signal at the local area repeater
station; and

communicating the generated signal from the repeater
station to a data center for peocessing.
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