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UNITED STATES DISTRICT COURT
MIDDLE DISTRICT OF FLORIDA

(Tampa Division) ﬂ ™

R T
CYGNUS TELECOMMUNICATIONS S .l
TECHNOLOGY, LLC, CASE NO. ; R
‘03Cv 19 37137 TEL ) = [P

Plaintiff, L3 99~ '&7T€ﬂW o <
V. <L
ro

HALLO! TELEPHONE SERVICE, INC., o

Defendant.
/

COMPLAINT AND DEMAND FOR JURY TRIAL
Injunctive Relief Sought

Cygnus Telecommunications Technology, LLC, a Delaware limited liability
company (“Plaintiff”), complains as follows:
1. This is a patent infringement case under the patent laws of the United
States, particularly 35 U.S.C. § 271 and § 281. Jurisdiction arises under 28 U.S.C.
§ 1338(a). Venue in this judicial district arises under 28 U.S.C. 1400.
2. Plaintiff is a limited liability company of the State of Delaware,
having a place of business at Minneapolis Minnesota. It owns United States Patent
5,883,964, granted March 16, 1999, a true and correct copy of which is attached hereto as
Exhibit A. It also owns United States Patent 6,035,027 granted March 7, 2000, a true and
correct copy of which is attached hereto as Exhibit B.
3. Defendant does business at 707 60th Street Court East. Suite B,

Bradenton, FL 34208, in this judicial district. It offers for sale the Uncompleted Call

¢93§ 1 \
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Signaling Configuration of International Call-back Services, as defined by the Federal
Communications Commission. Defendant solicits customers over the Internet, using the
domain name "hellotelephone.com." The web site states that "We provide personalized
customer service;" "You may contact Hallo Telephone Services via telephone, fax or e-
mail;" bills are sent showing "what we charged you for each call;" "our program is
straightforward;" "our rates are shown on the following pages;" "our billing is in 6-
second increments;" "We have no monthly service fee;" and "We give you your own
personal phone number." There is no indication anywhere in the web site that Hallo
Telephone does not offer for sale international call-back services.

4. When Defendant was charged with infringement of the patents, it claimed
that it did not offer for sale or use the patented invention. The patented invention is a
system and method for storing an assigned telephone number for each subscriber in a
database, storing a call-back number for the subscriber in a database, comparing the
dialed number by the subscriber with the assigned number and, if matched, looking up
the call-back number for the subscriber, receiving the destination number, calling the
destination and bridging the two calls. Defendant offers this invention for sale.
Defendant alleges that the switch and computer that is programmed to perform these
steps is not owned by Defendant, that a different entity does the billing and collections
from the subscribers, notwithstanding what the web site states. In short, Defendant
claims that the Internet advertising by Defendant is false and that it is merely an agent for

another company.
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5. On information and belief, Defendant uses the patented invention by
assigning a trigger number to subscribers outside the United States for use whenever they
desire to make an international call. The subscriber dials the assigned number which is
received by the service center but not answered, thereby avoiding a charge to the
subscriber for making a completed call. The service center compares the dialed number
to the assigned number to verify the identity of the subscriber. The service center looks
up the call-back number for the subscriber and calls it on a first outbound path from the
U.S. The service center calls the destination on a second outbound path from the U.S.
and bridges the two outbound paths to enable the subscriber and destination to
communicate.

6. Use of the patented invention or offering for sale the patented invention is
direct infringement under 35 U.S.C. §271(a).

7. In the event the Internet advertising of Defendant is false, and it merely signs
up customers as an agent for another entity, then it is actively inducing infringement by
that other entity. Actively inducing infringement of a patent incurs liability as an
infringer under 35 U.S.C. §271(b). An infringer is liable for "damages adequate to
compensate for the infringement" under 35 U.S.C. §284. An infringer also may be
enjoined from infringing the patents under 35 U.S.C. §283.

8. Defendant may be jointly and severally liable with another entity for
infringing the patents, but Plaintiff lacks information about the liability of the other entity
because that information is exclusively within the control of Defendant and the other

entity. If Defendant can persuade the other entity to pay all or part of the damages,
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Plaintiff will not object. If Defendant chooses to cross-claim against the other entity, it
may do so. If Defendant chooses to add the other entity as a co-defendant under Fed. R.
Civ. P. 18, 19 or 20, it may do so. Plaintiff lacks information sufficient to form a belief
as to the liability of any other entity for Defendant's acts, and leaves defendant to its
proofs.

9. If defendant is simply a sales agent for another entity, it may not be able
to respond in money damages. Therefore, the remedy at law is not adequate and
injunctive relief is in order.

WHEREFORE, Plaintiff prays for:

A. A preliminary and permanent injunction against the use of the patented
system and method under 35 U.S.C. § 283.

B. Damages adequate to compensate for the infringement of the patent by
defendant under 35 U.S.C. § 284.

C. Increased damages up to three times the amount found by the jury, under
35 US.C. § 284.

D. Reasonable attorney fees under 35 U.S.C. § 285.

E. Costs.

F. Such other and further relief as the court deems just.

Dated: September (2 , 2003

Rokert C. Kain, Jr.

Florida Bar No. 266760

leit, Kain, Gibbons, Gutman, Bongini &
Bianco, P.L.
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750 S.E. 3" Avenue, Suite 100

Fort Lauderdale, Florida 33316

Telephone:  (954) 768-9002

Facsimile: (954) 768-0158

Attorney for Plaintiff

Cygnus Telecommunications
Technology LC
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INTERACTIVE TELEPHONE SYSTEM FOR
OPTIMIZING SERVICE ECONOMY

" This is a continuation of application Ser. No. 07/873,323,
filed Apr. 24, 1992, abandoned.

BACKGROUND OF THE INVENTION

1. Ficld of the lpvention

The present invention relates to teiephone switching sys-
tems in general and, more particularly, to telephone systems
wherein inlercoonections between calling amd called parties
nepedomndundercontmlofd:upmcessimorcompuzr
eqmpmem. The present invention is especially wseful in
conjunction with telephone iutuauummition systems which
arc intended for providing the most economical domestic
and international telephone service to those who sabecribe to
the service by providing apparatus and methods in a system
organized for quickly and cfficicntly employing the most
advantageous domestic and international tanff rates to wser
originated traffic.

Tariff rates for originating traffic often vary greatly. There
is a need, therefore, to provide a service that will allow
alhshukead\mnhgenfmﬁ'ntdﬂmbm

the most advanngeouscunfmﬂmnspec
tive domestic and intemational traffic.

2. Description of the Prior An

Interexchange carriers (IXCs) are beleq cuvmuni stiol car-
riers that provide what is commonty known as long distance,
mhlcmxcbangc,mwmmhhlmalbd
Local Access Transpont Arcas (LATAs). R is uodesstood
LATAs were created by a United States Federal Court in an
antitrest case. The court limited local exchange companics
{LECs) to providing tcicpbonc scrvice only within LATAs
(Mm)mdexyuﬁyfubﬂ%bwdc
sexvice between LATAs (interLATA service). Thms, IXCs
receive originating traffic from the LEC in that LATA, carry
the traffic to the terminating LATA, and deliver it to the ELC

seqving the terminating LATA.
A wide variety of somctimes user interactive arrange-
ments for applying data ing equipment or computers

processing
to telephone line switching and control bave developed. For
instance, U.S. Pat. No. 4,071,698 by Barger ct al describos
an arrangement for demonstrating and then sclling products,
such as andio recordings, by the use of a telcphone system.
It employs cither a buman operator or an automated program
as altcrpative intorfaces. Hoth proccdures make usc of an
ndnmpemrwl:mpmdwdunmstwmmmd.

Statistical acquisition and analysis using a tclephone
system is disclosed in U S. Pat. No. 4,792,968 by Kats. An
example is in the obtaining of medical data from a selected
group of people. A woice generator or a human operator
prompts the called party to originate data by tclephone
imlrmmaduaﬁon.Yetmolbersu’sﬁaldmhamlling
telephone systom using awdio units for prompting while
utilizing multipk proccssors is shown in U.S. Pat. No.
4,845,739 by Kauz.

US. Pai. No. 4,930,150 by Katx. applies 2 processar 1o
make available a multiplicity of formats for services such as
public polls, lotieries, auctions, promotions, sales operations
and games. The telephone terminal of the user operates a
switch 10 sclect a format with the processor testing to
determine whether the request is proper. Katz ct al in US.
Pat. No. 4,932,046 describes use of a database to simulate a
call termination signal to prompt the caller to bang wp their
telepbone at the cod of a recorded message.

10

15

45

65

2

An armangement for conference call interconnecting a
plunality of parties is shown in U.S. Pal. Nos. 4,939,773 and
4,987,590 by Katz. The system bridges all the telepbones of
an intended group with a voice generator for prompling.
Authorization of the participants is verificd.

Usc of nmommc ndno rcsponsc units in combination
with operations is shown in US. Pat.
No. 3,482,057 by Abbott et al. A more interactive fanction-
ing in conjunction with a telepbonc call relay sysicm is
described in US. Pat. No. 4,975,945 by Carbullido. Remotc
uscr terminals commmnicate with an Andio Response Unit
(ARU) or an attended terminal to acquire from the originat-
A unique call reference nwmber is assigned to the call and
stored. If 2 need o relay the call exists, the calles is bridged
10 a terminal block for person 10 person audio communica-
bons.

The prior art has also recognized that it i possible to
realize cost savings because of the telephone tariff differen-
tials as between variows geographic locations. For instance,
calls originating from the United States s froquently less

Tims, 2 system was developed to take advantage of this
taniff differential. In the prior art sysicm, 2o input line is
dedicated to a particular user. That is, for cach sobscribing
user there is a unique dedicated inpat tine. Whean the aser
calls into the sysiem on that lime, typically allowing it to ring
only once, the system employs an autodialer configuration to
call the user who responds by entering the desired oumber.
The system dials that number on anather linc and then
bridges the user with it upoun response by the called party.

The dfincuxationnd system can likcwise establish con-
ference call patches, or the Tike, all #t the local call tarifl
rates. Such a system is described jn the Jan. 9, 1992 New
York Times article entiticd Hot-Wiring Oversess Telephone
Calls by Anthony Ramircz. It soffers the disadvantage of
requiring inpul iciephone trenks dedicated W specific users
with one sach trank for cach wser. It also is limited in
ficxibility and adaptability by the sutodiaicr hardwarc. Thus
a2 need remains for a sysiem that can fanction with a
minimum number of dedicated telephone tromks, but is
cxpandable with ease 10 accommodate large nwmbers of
subscribers whike likcwisc cnjoying the ability to rapidly
relocate the entire system o other geographic arcas to take
advantage of changing tariff stractares.

SUMMARY OF TIIE INVENTION

This invention, in cooperation with a public telephone
network, provides an astomated call processing system that
incorporates an awdio responsc unit and computer in a
sysiem ammangement for enabling a subscriber to initiate
telephone calls whose network identified point-of-origin is a
physical sitc other than the physical Jocation of the sub-
scriber. This objective will, among other things, ecnable
subscribers to effectively realize the most economically
advantageous use of differences between tariff rates.

Furtber, this invention enables sabscribers 1o initiate calls
through the public telepbone network without concem of
unanthorized disclosure of the network identification num-
ber assigned 10 that subscriber. This investion also makes it
possible 1o collect, store and archive detailed information of
calls originated by subscribers for the purpose of billing
subscribers and assisting with sahscriber call management.

The objectives and advantages of this invention are
achicved by providing sebscribers with oo, or more, tele-
phone cembers that are assigned 1o this service by the local
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exchange telephone company provider (hereinafier referred
to as the LEC), or an interexchange carrier (hereinafier
referred 1o as an IXC). When a subscriber uses an assigned
telephone member to establish a call to this service, the
system will identify the subscriber by using a personal
computer or switch sofiware program. The system retaras to
the sabscriber with cither ringing or a wnique tonc. When the
subscriber hears the ringing or ugiquc fone, the subscriber
manuafly, or antomatically, terminates the call by banging
up.

Termination of the subscriber originated call signals the
system fo seize an outbound circuit over which it outpulses
a mumber the subscriber has previously had entered into the
sysicm suhscriber list database as that sahecriber’s “call-
back” pumber. The subscriber answers the system call-back
and is prompted lo input the telephone mumber of the party
the subscriber wishes to call (hereimafier referved w0 as
“called party number”).

Following mput of the called party nmumber, the systesa
scizes 2 sccond outbound circeit, outpulses the called party
pumber over the stoond outbound circuit and bridges the
subscriber onto the second line. Afier the called party
answers, the system continmes to monitor the comnection for
a signal that the subscriber wishes to cither termimaie the
session, of establish another commection o another called
party.

Accordingly, the present inveation mchules a method of
providing economical telephone service by employing the
most advantageous tariff between ap originator and a called
party. A ceatral location scrvice cenfer is extasblished at
which a call-back telephone sumber is provided for cach
subscribing call originator. A rumber is assigned for wse for
all cails that arc placed by that originator. This assigoned
namber is nsed to call the service center whereapon the
originator is identified by the scrvice center.

A signal is sent from the service center to the originator,
thes indicating that the originator & identified whereupon
the originator is instructed or prompied to termipate the call.
‘Termination by the calling party is scascd at the scrvice
center followed by seiring of a first outbound circuit over
which the service center outputs the call-back mumber for
vice ccnicr via a voice conncction to the originaior.

The originator is prompted to input the telophonc number
of the calicd party the originator intcads o call. A scoond
outbound circuit is seized at the service center
the calied party number is outputied to this second outbound
circuit. Finally, the originator is bridged to the scoond
outbound circuit thus conopecting the originator with the
called party.

‘The pracess, or systcm apparates, in accordance with this
invention, is pecferably contained at a central location or
service center. Siace it is essentially self-contained for fts
purposc and requires a minimal number of lines connecting
it 1o an cxchangc, the prescat investion is adaptabk for
relatively casy relocation to interface with the most eco-
nomic tariff rate location wherever that might physically
present itsclf throughout the workd.

"The process and apparatus of this invention interactively
establishes communication links between a calling party and
onc or mofe parties called by that calling party. It employs
input and output connections to a telephone exchange that
provides interface switching of the calling panty with the
ceniral location. A signal is generated contaiming data
uniquely identifying the originating station of the calling
party which signal is placed on the input connection 10 the

10

50

55

4

central location whencver the calling party places a call to
that input connection from their station.

The central location stores the unique identifying data of
one or more suthorized calling party subscribers. A signal on
the central station input commection attempting to establish
commumications between the cxchange and the ceatral Joca-
mawdnsﬂmbmm&cdahofﬂcldumfwg
signal associated with the conncction attempt with the
contents io the data storage.

In response to a favorable comparison, a call is originated
from this central Iocation to the calling party station. Signals
are then received from the calling party station for identi-
fying a caficd party station with which thc calliog party
desires to establish a woovwmuncatun conncction. That is,
these calling party originated signals ideatify a called party
station. The ceatral location fimally bridges a commmnication
party station.

Preferably, thepresemmmonmspondsloafavctdﬂe
identification as mentioned above by remring
an audible signal o the calling party. This indicates the
favorable comparisoa resalt so that the calling party will
know to terminaie the call aticmapt s0 2s 10 allow the central
location to originate a call w the call origimating station.
Failure of the calling party to terminaie the call attempt 2
predetermined period of Gme afler the recognition signal is
given or from the time of ciumuntin ¢xi ot of an atiempt to
establish a comnection from the calhing party station termi-
nales farther processing of the connection attempt at the
ceatral location.

Councction aticmpt tcreination, becausc of the time-out
fonction or a frilure 1o prodece 3 favorable comparison, can
trgguapmwhﬂmhsmmmym:
comuorcalion comnection with the calling party station for
prescating an sudic message thereto. The ccutral location
typically will disconnect from the calling station afier
completion of an audio message.

The present invention is particularly weR smited for
advantagcously wtilizing the calling pasty ideatifying data in
the form of the contemporary direct inward dial number
produced by the exchange. Thus, the ceatral location stores
n a memory the direct inward dial numbcer for cach calling
party anthorized to utiliec the sysiem. Following a favorable
comparison of the calling party number with a stored
gumber, the sysicm oblains the direct inward dial number
from storage for placing that number on an cuiput connec-
tion o the exchange. ,

A fhilurc of the callcd party to answer the call attempt
from the ceatral Jocation can ressh in provision of an
indication 1o the calling party that they can sclect between
tenminating connection altempis or attempting 1o establish a
conncction with another calied party. The invention can
accommodate establishment of a multiple party conference
call in response to calling parties instrwctions 10 the central
location

The system is likewisc well saited for receiving and
collecting management and billing information on calls
established by the system. This enables a determuination of
the extent of use of the system by suthorized and/or unau-
thorized calling parties. After cstzblishing a communication
connection with the calling party station, the central location
can respond to a special sigaal originated from the calling
party station so as to terminate farther Lomniusication and
commamication attempts with the calling party station. This
invention can utilize a dual tone muiti-frequency signal as
the above mentionod special signal from said calling party
station.
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The method and apparatus of this invention provides an
economical telephone service by employing the most advan-
tageous tariff between an originator and one or more called
partics. A scrvice center is established at which a call-back
telephone aumber is provided for cach originator, and at
which a pumber is assipped for use for afl calis that arc
placed by that originator. The assigned rumber is used to call
the service center whercupon the originator is identificd by
the service center.

A signal is sent from the service center to the originator
thus indicating that the originator is identified
the originator is instructed to terminate the call. Sensing
originator call attcmpt tcrmination, the scrvico ceptor
responds by scizing a first owtbound circuit over which the
servioe center outputs the call-back number for the ideatified
originator thereby recosnecting the service cenier to the

‘The originator is prompied to input the telephone number
of the called party the originator intends to call. A second
outbound circuit is scized al the service center whereupon
the calied party number is outputted o the second outbound
circuit. Bridging the originator to the sccomxd outbound
circuit thus connects the originator with the calied party.

Those having normal skill in the ant will recognize the
ﬁxegomanduhcrob)ects,[’wmcs,advm:mlapph
cations of the present invention from the following more
detailed description of the preferred embodiments as iflus-
trated in the accompanying drawings.

BRIEF DESCRIFIION OF THE DRAWINGS

FIG. 1 is a generalized block diagram of a system
organization in accordance with the present invention.

FIG. 2 is a flow diagram of a component function of the
system for detcrmining the validity of a caller or sabscriber
attempt to dial into the system.

FIG. 3 is a flow diagram of a component fanction of the
system responsive to either an invalid caller attempt to dial
into the system or failure of a valid user io terminate the call
within 2 predetermmined period of time.

FIG. 4 is a flow diagram of a component function of the
system response in the presence of a valid input from s user
or subscriber including an automated outdial atiempt.

FIG. 8 is a flow diagram of a component function of a
system attempt to costablish a connoction with a calicd party
in response 10 & proper user input.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

A network identification pumber, commonly known as an
Antomatic Number ldentification (ANI) andior Callieg
Number Identification (CNI), are widely employed in the
telephone industry. Such numbers arc required by the public
telephooe network to rate, rouse and bill appropristc parties
for complcicd tclcphonc calls. Current ics in thc
public telephone network makes it possible to disclose the
calling party network identification numbers o the called
party during the ringing cycle of the called party telephone.
The present invention advantageously utilizes (but does not
require) disclosure of these identification numbers to the
called panty.

Accardingly, the present inveation advantageously uti-
lizes the Direct Inward Dial (DID) numbers. Under LEC
tariffs it is possible 1o Jease a block, or group, of telepbone
numbers. The size of the groups may vary between LECs,
but a group of one bundred numbers is ofien a typical group.
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When these numbers are scquential, they are commonly
referred to as blocks, but groups of random numbers are also
used.

For purposes of this invention, sequential mumbering is
not required. The customer leasing the rumbers from an
cxchangc docs not have to Icasc a corresponding tcrminating
circuit for cach sember in the group in order to place a call
10 each number. Instead, ibe castomer leases Jocal facilities
in quantitics the customer feels ane adequate 1o handle traffic
&omthelcmdmmet&“lheuacdlcrdukoncoﬂh:
mumbers in the group, the central office of the
LEC (the LEC that assigued the pumbers) will compicie the
call over any of the leased Jocal facilitics that are available
and also pass the last four, sometimes five, numbers that the
calling party dialed. The numbers that are passed are called
the Direct Inward Dial, or DID, numbers.

If a calling party (in the case of this iavention, a
“gubscriber™) is given one of the assigned numbers to dial to
reach the sysiem, the system can identify that subscriber
because it will reacive the last four, or five, qumbers of the
number the subscriber disled. It is therealler a relatively
conventional sofiware process to determine call validity by
matching the DID mumbers against a subscriber list.

While a detailed illustrative description of a preferred
cmbodiment of this invention is provided herein, those
having normal skill in the art will recognize that there are a
wide variety of physical communications systems, data
formats and operating structures, available to implement this
invention. Some of those aliernatives may comprise struc-
tures and pmcesses quite diffcrent from those of the dis-
closed description. Consequently, the specific stracteral and
functional details disclosed herein are merely representative,
yelnthatmgudthcymdeemedloaﬁndlhebst

for parpases of disclosure of an enabling pre-
ferred embodiment and to provide a basis for understanding
the spirit of this invention.

A blck diagram of (he syskwm environment of this
invention is presented in FIG. 1. A wser or subscriber is
represenicd as connceted to the sysicm via a wicphonc
handset at station 10. The user initiates the system operation
by placing a call through the domestic and/or international
public telephone network (1XC) 14 using one of a qumber of
elephonc numbcers assigned to the scrvice ocater mastor
sysiem 12 by local exchange company (LEC) 18.

LBCISdimctsdlcmﬂmrimomingd’mctinwuddill

referred to as DID) circuits 16 to a call respouse -
unit (CRU) 20. CRU 26 inciundes a computer, controller, or
mh«mnabhdmmmahngwnhwm
scasing circuil conncctions as is conventional for data
acquisition and control technology. CRU 28 will attempt to
identify the calier by collecting the DID mumbers passed to
the system by the LEC 185, and deliver those digits to the
subscriber table scrver 21, which cootains the database that
identifics subscribers by matching DID mumbers agaiost 2
list of call-back numbers provided by subscribers.

More particularly, CRU 28 is a computcr, or switch, that
is connected 1o the LEC 15 ceatral office and consisting of
integrated components that permit the system to perform a
muamber of functions i to this iwvention. This includes
switching functioos to bandle line (circuit) connections;
ineractive voioc respomse operations; database controllcr
for subscriber ideatification; and a systemn message detail
recording (SMDR) unit 24 to provide information necessary
10 create call records.

Callers are also adentifiable via IXC 14 generated DTME
signals that arc passed to the system. DTMF mecans Dual
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Tone Multifrequency. These arc signaling tooes wsed by FIG. 2 illustrates the operating process associated with
customer ot and LEC ceatral offices to determnmgtbnacallermdnlanemﬂsvdndormv:hd

signal each other. A common use of DTMF by customer
premises equipment is to pass to the central the
telephone number to which the calling party to
establish a connection.

IF the caller reaches CRU 28 by calling an “800” number
assigned to the system, CRU 20 will attempt 1o identify the
caller by prompting the caller to eater, via DTMF, a personal
identification number (PIN) unique lo thal subscriber. The
PIN is then delivered to the subscriber table server 21 for
comparison against the subscriber list of cali-back aumbers.
It is important to note that, while the use of DID sumbers is
one of the most practicable means of obtaining subscriber
rwoglmonatthsnmc,rhsmvennonlsnothmledhl)m
identification of subscribers.

As further technological services and features of the
public network are introduced, particularlv those services
and features relying upon Signalling Sysiem 7 sechnology,
this invention may achicve subscriber recognition Y
variety of means, such as, but not limited 10, calling number
identification, awtomatic member identification and other
tcchnologics that permit recognition of the calling party as
offered by LECs, IXCs and other telecommunications car-
riers.

At the same time the CRU 28 delivers the DID digits to
the subscriber table server 21, it also delivers call detail
infonmation to the system message detail reconding database
(SMDR) 24. The call detail information inchades informa-
tion rclative to all cvents rclating to the sctep and completion
of tclephonc calls to and from this inveation.

CRU 20 responds to the incoming call signal by gener-
ating either a traditional rinp-back signal, or 2 nonstandard
sound (ioBsic, or some tooe other than the normal ring-back
signal). As a condition of the service, upon hearing the
ring-back or nonstandard ione, the subscriber bangs up (goes
on-hook).

When the subscriber table server 21 matches the DID
digits with a subscriber call-back pumber, CRU 28 scixs
onc of thc outbound circuits 25 from the group of such
circuits that are connccted directly to an IXC 14. The
call-back ramber is then outpulsed by the DTMF recogni-
tion and dialing wait (beveinafier referred 1o as the DTMF
gencrator) 26. Whea the subscriber answers (gocs off-hook),
CRU 28 activates voice responder uait 28 which prompts the
subscriber to enter, via DTMF, a called party number. -

When the subscriber enters a called party number, CRU
28 scizes a second outbonnd circwit 25. DTMF Generator 26
recognizes the called party sumber DTME digits entered by
the subscriber and outpulses those digits over the second
scized circoit. DTMF gencrator 26 activates bridging func-
tion 29 to bridge the subscriber onto the sevond owbound
call progress tones; e.g., ringing, busy, off-hook (answer).

At 3]l times, including after the called party has answered,
CRU 20 continues to monitor the seized circuits 25 for a
prearranged DTYME scquence that the DYME Genorator 26
will recogaize as a signal from the subseriber indicating an
intcntion to terminate the call in progress and possibly to
initiate another call. Upon receiving the DTMF
sequence, CRU 20 disconnects from the outhound circuit 25
connecting the called party to the system. The voice
response unit 28, or some otbher sudio signal, prompis the
subscriber to input another called party number.

In the illustrative system example of FIG. 1, a series of
operating processes are exccuted, as illustrated in the general
flow diagrams of FIGS. 2 through 4, as described mn detail
below.

office
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‘This process is initiated at 35 when a caller deals one of the
telepbone numbers assigned to the system 12. CRU 20
receives the incoming call signal at 36 and the DID nembers
at input 16 from the LEC 15, and responds at 37 with cither
a traditional ring-back signal, or nonstandard sound. By not
going off-hook, the terminating central office for LEC 15
will not rcturn answer supervision to the originating cad of
the circeil. Answer sapervision is a signaling process by
which the teominating LEC central office signals to the
gooe ofl-book (answered) and timing shoukd commence for
billing

purposcs.

At the same time, CRU 28 delivers the DID numbers to
the sabscriber table scrver 21 at 3R, which is followed by an
allempl ai 39 w0 maich the DID digits with a subscriber
call-back number stored in the database of sabscriber table
server 21. A favorsble maich resulis at 42 in the sending of
the swbscriber telephone number to the svbscriber call
processing unit (nol shown). Upon hearing the ring-back, or
nonstandard tone, caller 10 terminates the call to CRU 20 by
banging up (go on-hook) within 2 prodetcrmincd time at 49.

When the caller hangs up concurrent with a valid DID
maich 39, the valid caller indial attempt is completed at 41.
Noic that the invalid call proccdwee of FIG. 3 is invoked a1
44 if cither a match of a valid DID mmber siored in the
sexver 21 database is not produced or a failure is detected at
49 that the caller 18 has not erminaied the call within 2
10 emmipate the connection 0 CRU 28 upon bearing the
ring-back, or waique tone, is predetermined. Typically sait-
able such time periods considered acceptable for this inven-
tion can vary between five and fificen scconds.

FIG. 3 illustrates the process in response to failure con-
ditions. The first response at 45 is to the fact that calling
party 10 failed to hang up (go oo-book) within a predeter-
mined time. This is treated as mitiation of an invalid caller
indial attempt. When the predetermined time for calling
party 19 to hang up clapscs without a disconncct by callcr
18, CRU 29 at 48 gocs off-hook and sends answer supervi-
sion to the originating central office. When answer supervi-
sion is received at the originating ceatral office, call compie-
tion takcs placc and timing of the call begins.

CRU 20 has the capability 1o send 2 voice message 10 the
caller during an imvalid caller india) attempt siating that
sexvice reached by the calling party is for subscribers only,
as shown at 5§. The message could also inchade a selepbone
oumber the calling party can call to initiaste service if be, or
she, desires. This message is sometimes hereinafier referred
to as the “subsacriber only message™. Aficr delivering the
message, CRU 20 serminates the call by guing on-book at
s1

FIG. 3 aiso illusirates at 46 the respoonsc to an invalid
caller indial attempt indication that is created when the
subscriber table server fails so match the DID digits received
with a valid subscriber call-back number. CRU 29 indicates
to the SMDR software at 4% that the invalid caller indial
attempt did occur.

Notc that it is assamed for purposes of this invention that
the failure of the calling party 1o terminate the call within the
predetermined time limit means that the calling party is not
a subscriber to the sexvice provided by this invention. The
call initiation into the central location 12 is thus deemed
coincidental or perhaps even unauthorized.

FIG. 4 illustrates the Pprocess in response 10 &
subscriber outdial ailempt. When the FIG. 2 process resulis
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in a decision fhat a valid subscriber indial attempt has
occurred a1 41, this produces initializing input 54 in FIG. 4.
The subscriber table server (21) matches the DID digits with
a valid subscriber call-back number at 55. CRU 20 next
seizes one outbound circuit 56, and mitiates DTMF outdial
of the subscriber call-back number over the seized outbound
circuit at 57.

Whea the subscriber answers, CRU 28 will recognize the
subscriber off-hook at 58, and prompt the subscriber at 59 to
enter, via DTMF, a called party member. If decision 68
recognizes ssbscriber input of a called party number, CRU
20 scizes a second ostbuund circuit €, and initisies a called
party attempt 63. Tlnslcpsmhdwnhtheulhdputy

attempt operating process arc illustrated in FIG. S,
descrihed m detail below.

Decision Scakomgmzeswbenewr,ahomdnhng
the subscriber call-back number, CRU 20 has 8ot received
an off-hook within a predetcrmined time. This resalis in
CRU 26 terminating the call (66) and an incomplete sub-
scriber outdial attempt is sent at 65 for recording in the
SMDR databasc.

HG. § illustrates the steps associated with a called party
attempt operating process. When a second outbound circwit
is scized, as described at 62 in FIG. 4, CRU 28 outpulscs the
called party mumber at 78, aod bridges the subscriber oato
the second outbound circuit to moaitor call progress tones at
71. The called party answering or going off-hook within a
predetermined time cavacs decision 72 to recognize that the
called party atempt process is compleic, sad the CRU will
continee to monitor the circuit 73.

Conversely, if CRU 28 dedision 72 has not received an
off-hook signal from the called party within a predetcomined
time 75, CRU 20 will ttme out and the call is terminated at
76. Also, if decision 78 notes that the ssbscriber terminated
the commection by going on-hook (hanging up) before the
called party answers, the called party atiempt is terminated
at 79, and an incomplete calied party attempt is recorded in
the SMDR data at 80.

Finally, if the sebscriber inputs a prearmanged DTMF
sequence at 81, cither prior to the called party answering or
# anytime afier the called party aliempl is compicted but
before a disconnect signal is received, decision 81 sermi-
nates the called party atiempt in progress, and CRU 20 will
rompt the sahscriber 1o input annther called party namber
al 82 When decision block £2 recogniees presence of 2
subscriber mput of another called party number, another
calied party attemnpt is initiated as CRU 26 outpulses the new
cafled party number at 70.

Acall is terminated 76, the call session ended 83 with call
information sent to the SMDR sofiware, and a call record
created 84 under the following two conditions: First, if the
CRU times out at 73, either because it does not receive a
called party number within a predetermined time after
prompting the suhscriber to cnier xach a number 86, or
becawse it does not receive an off-hook from a called party
within a predetermined time 72; and second, if at any time
CRU 20 receives a disconnect signal from either the sub-
scriber or the called party end of the circuit 8S.

‘While the exemplary prefemred embodiment of the preseat
invention arc described herein with particularity, thase hav-
ing normal skill in the art will recognize variows changes,
modifications, additions and applications other than those
specifically mentioncd herein without departing from the
spirit of this invention.
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What is claimed is:

1. A system for establishing a telephone communication
link between a subscriber telephoue station and a destination
telephone station, both being connected through a iclephone
exchange, comprising:

control mcans opcrable for managing a databasc of caller

information;
storage means connected to the control means and oper-
sble for storing the database of caller information
including a preassigned direct inward dial
mmber associated with a sebscriber and a sabscriber
telepbone number associated with the subscriber tele-
phonc station;
first telepbone commection means connecied to the control
means and operable for connecting through a trunk line
to the telephoue exchange and for recerving an incom-
iny direct inward dial tckphone pumber on the tunk
line from the iclephone exchange as part of an incom-
mgunmmmmm«nmmm
the incoming direct inward dial telephonc mamber
indicating (be number called by the subscriber;

scocond tcicphonc comncction mcans connccicd to the
control means and operable for dialing out throwgh the
telephone exchange;

the control means farther operable for comparing the

incoming direct inward dial telcpbone pamber 1o the
the incoming direct imward dial telephone pumber
matches the preassigned direct imward dial ielephone
pumber associated with the sobscriber, the control
means is farther operable for:
calling the sebscriber remote telephone nesmber
throagh the finst telepbone connection means after
and connecting to the subscriber telephone station;
receiving from the subscriber a calling telephone num-
calling the calling telephone mumber through the sec-
ond telephone coanection means; and for
bridging the first telephone connection means to the
second tekephone conmection means so that the seb-
scriber is connected to the destination.

2. The sysiem according o claim 1 wherein the control
Msmwfumm;mmhluu
attempt if the incoming call attempt does pot ferminate
within a predetermined period of time.

3. The system according 10 claim 2 wherein the control .
mcans is further opcrable for answering the incoming call
aticpt in response 1o the invalid call atiempt and for
presenting an andio message onto the first telephone con-
nection means in response © the invalid call attempt.

4. The sysicm according t0 claim 1 wherein the control
means is further operable for indicating an invalid call
attempt if the incoming direct inward dial telephone nomber
does not match the preassigned direct inward dial telephone
mambcer associated with the subscriber.

5. The system according to claim 4 whereia the cootrol
means is forther operable for answering the imcoming call
attempt and for preseating an andio message onto the first
telephone comnection means in response to the invalid call

atlempt.

6. A method establishing a ielephone 17 link
between a subscriber telephone station and a destination
ulephaemmluhhungummd&mghanhpbom
cxchange, comprising the sicps of:

storing a preassigned dircct inward dial telephone nember

associated with a sebscriber;
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storing a subscriber remote telepbone number associated phone mmber to the preassigned direct inward dial tele-
with the subscriber telephone station; phone number and if the incoming direct inward dial tele-

feceiving an incoming direct inward dial telepbont num-
ber from a first telephone exchange connection as part
of an incoming call attempt from the subscriber tele-
phone station;
comparing the incoming direct inward dial telephonc
oumber to the preassigned dircct inward dial telcphonc
nember and if the incoming direct inward dial wle-
phone number matches the preassigned direct mward
dial tclephone number associatcd with the sobscriber,
perfomning the following steps:
calling the sebscriber remote iclephone number after
the subscriber terminates the call attempt and con-
necting to the subscriber iclephone station; .,
receiving from the subscriber a calling telephone num-
ber for the destination station;

second telephone exchange connection so that the
subscriber is connected to the destination.

7. The method according to claim 6 farther comprising the

steps of comparing the incoming direct imward dial tele-

10

15

phone pumber does not match the preassigned direct inwarnd
dial «clephonc numbcer associatcd with the subscriber, tor-
minating the incoming call attempt.

8_The method according to claim 6 farther comprising the
steps of comparing the incoming direct inward dial whe-
phone pumber to the preassigned direct inward dial icke-
phone number and if the incoming direct inward dial tele-
phone number docs not maich the preassigned direct inward
dial telephone number associated with the subscriber,
apswering the incoming call aticmpt and playing a prerc-
corded message.

9. The method according to claim 6 farther comprising the
steps of timing the incoming call attempt and indicatiog a0
terminatc within a predetermined periad of time.

18. The method according to claim 9 frther comprising
the steps of answering the incoming call attempt and playing
a prerecorded message in response to the invalid call
attempt.
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57 ABSTRACT

A central Jocation of a telephone switching system is placed
where favorable local exchange tariffs are available. The
central location includes a caller responsive unit which
compares the caller ideatification accompanying the call
attempt against a prestored list of identification data
assigned 10 authorized system vsers. A positive comparison
result causes the system to signal to the originator to
terminate the call attempt. The sysiem thereafter calls the
originating caller telephone from the central location. The
system allows the originating caller to input the number of
the party to whom a connection is desired by the originator.
The system responds by establishing a connection with the
called party and bridges communications between the calied
and calling partics at thc ccoiral location. The system
includes the capability of cmploying andio responses of

various types lo calling or called parties. ’

11 Claims, 5 Drawing Sheets
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OPTIMLS EE;.EH!ONE SYSTEM FOR simulate a call termination signal to prompt the caller to

This application is x continuation of application Ser. No.
08!?52,?84, filed Jun. 2, 1994, now U.S. Pat. No. 3,883,964,
which in tum is a continuation of application Ser. No.
07/873,323 filed Apr. 24, 1992, which is now abandoned.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to telephone switching sys-
tems in general and, more particularly, to telephone systems
wherein inlerconnections between calling and calied parties
are performed under control of data processing or computer
equipment. The present invention is especially useful in
conjunction with telephone interconnection systeras which
are intended for providing the most economical domestic
and international telephone setvice to thase who subscribe to
the service by providing apparatus and methods in 2 system
arganized for quickly and efficiently employing the most
advantageous domestic and international tariff rates to user
originated traffic,

Tariff rates for originating traffic often vary greatly. There
is & need, therefore, to provide & service that will allow
callers to take advantage of tariff rate differences to achieve
the mousl ecopomically advantageous cost for their respec-
tive domestic and international traffic.

Description of the Prior Art

Interexchange carriers (1XCs) arc telecommunication car-
riers that provide what is commonly known as long distance,
or interexchange, service between geographical areas called
Local Access Transport Arcas (LAIAs). It is understood
LATAs were created by a United States Federal Court in an
amtitrust case. The court limited local exchange companies
(LECS) to providing telephone service only within LATAs
(intralLATA scrvicc) and cxpressly forbid LECs to provide
service between LATAs (interLATA secvice). Thus, IXCs
receive originating traffic from the LEC in that LATA, carry
the traffic to the terminating LATA, and deliver it to the LEC
scrving the terminating LATA.

A wide variety of sometimes user interactive arrange-
ments for applying data processing cquipment or computers
to telephonc line switching and coatrol have developed. For
instance, U.S, Pat. No. 4,071,698 by Barger et al describes
an asrangement for demonstrating and then selling products,
such as audio recordings, by the use of a telephone system.
It employs cither a buman vperator or au automated
as alternative interfaces. Both procedures make uvse of an
audio repeater wherein product demonstrations are stored.

Statistical acquisition and apalysis using a telephone
system is disclosed in U.S. Pat. No. 4,792,968 by Katz. An
example is in the obtaining of medical data from a sclected
group of people. A voice generator or a human openator
prompts the called party to originate data by telepbone
instrument actuation. Yet another statistical data handling
telephone system using audio units for prompting while
utilizing multiple is shown in U.S. Pat. No.
4,845,739 by Katz. U.S. Pat. No. 4,930,150 by Katz applics
a processor to make available a multiplicity of formats for
services such as public palls, lotteries, auctions, promotions,
sales operations and games. The telephone terminal of the
uscr operates a switch to sclect a format with the processor
testing to determine whether the request is proper. Katz et al
in U.S. Pat. No. 4,932,046 describes use of a database to
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hang up their telephone at the end of a recorded message.

An _amangement for confereace call interconnecting a
plurality of parties is shown in U.S. Pat1. Nos. 4,939,773 and
4,987,590 by Katz. The system bridges all the telephones of
an intended group with a voice gencrator for prompting.
Authorization of the participants is verified.

Usc of automatic audio rosponsc units in combination
with telephone switching operations is shown in US. Pat.
No. 3,482,057 by Abbott et al. A more interactive function-
ing ip conjunction with a telephone call rela m is
described in U.S. Pat. No. 4,975,945 by Cub\ﬂh):bsys‘ckemotc
user terminals communicate with an Audio Response Usit
(ARU) or an attended terminal to acquire from the originat-
ing user certain identification and/or credit card information.
A unique call reference number is assigned to the call and
stored. If 2 need to relay the call exists, the caller is bridged
to a terminal block for person 10 person andio communica-
tons.

The prior art has also recogpized that it is possible o
realize cost savings because of the welepbone tarniff diffcren-
tials as hetween various geographic locations. For instance,
calls originating from the United States are frequeatly less
expensive than calls originating from another country.

Thus, a system was developed 0 take advantage of this
tariff differential. In the prior art system, an input line is
dedicated to a particular user. :

That is, for each subscribing user there is 2 unique
dedicated input line. When the user calls into the system on
that line, typically allowing it to ring only ance, the system
employs an autodialer configuration  call the user who
respands by entering the desired mumber. The system dials
that number on another line and then bridges the user with
it upon response by the called party.

The aforementioned system can likewise establish con-
ference call patches, or the like, all at the local call tariff
rates. Such a system is described in the Jan. 9, 1992 New
York Times article entitled Hor-Wiring Overseas Telephone
Calls by Aathony Ramirez. It suffers the disadvantage of
requiring, input telepbone trunks dedicated to specific users
with one such trunk for each user. It also is limited in
flexibility and adaptability by the autodialer hardware. Thus
a need remeins for a system that can function with a
minimem number of dedicated telepbone trunks, but is
expandable with ease to accommodate large numbers of
subscribers while likewise enjoying the ability to rapidly
rclocate the cntirc systom to other geographic arcas to takc
advantage of changing tariff stroctures.

SUMMARY OF THE INVENTION

‘This invention, in coopcration with a public icicphonc
nctwork, provides an automated call processing system that
incorporates an audio response unit and computer in a
system arrangement for epabling a subscriber to initiate
iclephonc calls whosc nctwork ideatificd point-of-origin is a
physical site other than the physical location of the sub-
scriber. This objective will, among other things, enable
subscribers to cffectively realize the moo economically
advantageous use of differences between tariff rates.

Further, this invention enables subscribers to initiate calls
through the public telephone network without concern of
unauthorized disclosure of the network identification num-
ber assigned 10 that subscriber. This invention also makes it
possible to collect, store and archive detailed information of
calls originated by subscribers for the purpose of billing
subscribers and assisting with subscriber call management.
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The objectives and advantages of this invention are
achieved by providing subscribers with one, or more, tele-
phone numbers that are assigned 1o this services by the local
cxchange telephone company provider (hercinafter referred
to as the LEC), or an interexchange carrier (hercinafier
referredtoasaan(,‘).thnasubscﬁbermesanassimed
lclepbonenumbertoeslablishacantomisservice,tbe
system will identify the subscriber by using a personal
computer or switch software program. The system returns to
the subscriber with either ringing or a unique tone. When the
subscriber hears the ringing or unique tone, the subscriber
manually, or automatically, tcrminates the call by hanging
up.

Termination of the subscriber originated call signals the
system 1o seize an outbound circuit over which it outpulses
a oumber the subscriber has previously had entered into the
system subscriber list database as that subscriber’s “call-
back” number. The subscriber answers the system call-hack
and is prompted o input the telephope number of the party
the subscriber wishes to call (hereinafter referred to as
“calied party mumber™).

Following input of the called party number, the system
seizes a second outhound circuit, outpulses the called party
number over the sccond outbound circuit and bridges the
subscriber oot the second line, Afler the called panty
answers, the system continues to monitor the connection for
a signal that the subscriber wishes o either terminate the
session, or establish another connection to another called
pany-

Accordingly, the present invention includes a method of
providing economical telephone service by employing the
most advantageous tariff between an originator and a called
party. A central location service center is established at
which a call-back tclephone number is provided for cach
subscribing call originator. A number is assigned for use for
all calls that are placed by that originator. This assigned
oamber is used to call the service center wherespon the
originator is identificd by the service center.

A signal is scnt from the scrvice ceater to the originator,
thus indicating that the originator is identified whereupon
the originator is instructed or prompted to terminate the call.
Termination by the calling party is sensed at the service
center followed by scizing of a first outbound circuit over
which the service center outputs the call-back number for
the identified originator. This operation reconnects the ser-
vice center via a voice copnection 1o the originator.

The originator is prompted to input the telephone number
of the called party the originator intends to call. A second
outbound circuit is seized at the scrvice center whereupon
the called party qumber is outputied to this second outbound
circuit. Finally, the originator is bridged to the second
outbound circoit thus connecting the originator with the
called party.

The process, or system apparatus, in accordance with this

invention, is profcrably contained at a central location or
service ceater. Since it is esscatially self-contained for its
purpose and requires 2 minimal number of lines connecting
it to an exchange, the present invention is adaptable for
relatively casy relocation to interface with the mast eco-
nomic taciff rate location wherever that might physically
present itseif throughout the world.

The process and apparatus of this invention interactively
establishes communication links between a calling party and
one or more parties called by that calling party. It employs
input and output connections to a telephone exchange that
provides interface switching of the calling party with the
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central location. A signal is genersted containi
uniquely identifying the origioating siaion of the Satus
party which signal is placed on the input connection to the
ocnt{al location w!:encver the calling party places a call 1o
that input connection from their station.

‘I'hc central Jocation storcs the uniquc identifying data of
onc or more authorized calling party subscribers. A signal on
the cenu?l slation input consection attempiing fo establish
communications between the exchange and the central Joca-
tion causcs the systcm to comparc the data of the identifying
signal associated with the comnection attempt with the
contents in the data storage.

La response 1o a favorable conparison, a cali is originated
from this central location to the calling party station. Signals
are then received from the calling party station for identi-
fying a called party station with which the calling party
desires to establish a commuaication connection. That is,
these calling party originated signals identify a third party
station. The central location finally bridges a communication
connection between the calling party station and the third
party station.

Preferably, the present invention responds to a favorable
ideatification comparison as mentioned above by retuming
an audible signal to the calling party. This indicates the
favorable comparison result so that the calling party will
know to terminate the call attempt so as to allow the central
location o oniginate a call 1o the call originating station.
Failure of the calling party to terminate the call attempt a
predetermined period of time after the recognition sigpal is
given or from the time of wmmcncenical of an attempt to
establish a connection from the calling party station termi-
nates further processing of the connection attempt at the
central location.

Connection attempt termination, because of the time-out
function or a failure to produce a favorable comparison, can
trigger a process which results in temporarily establishing a
commumication connection with the calling party station for
presenting an audio message thereto. The central location
typically will disconncct from the calling station aficr
completion of an audio message.

The present inveation is particularly well suitcd for
advantageously utilizing the calling party identifying data In
the form of the contemporary direct inward dial number
produced by the exchange. Thus, the central location stores
in a memory the dircct inward dial sumbcr for cach calling
party anthorized to utilize the system. Following a favorable
comparison of the calliog party number with a stored
pumber, the system obtains the direct inward dial number
from storage for placing that number on an output connec-
tion to the exchange.

A failurc of the called party to answer the call attcmpt
from the central Jocation can resalt in provision of an
indication to the calling party that they can select between
terminating connection attempts or attempting to establish a
conncetion with another third party. The invontion can
accommodate establishment of a multiple party conference
call in response to calling parties insiractions to the central
location.

The system is likewise well suited for receiving and
collecting management and billing information on calls
established by the system. This enables a determination of
the extent of use of the system by authorized and/or unau-
thorized calling parties. After establishing a communication
connection with the calling party station, the central location
can respond to a special signal originated from the calling
party station so as to terminate further communication and
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commuaication attempts with the calli station. Thi;
xewn can u% 2 dual tone mwilllg-gﬁ;zncy signnmas
above menti ial si i i
station. special signal from said calling party

The qnelhod and apparatus of this invention provides an
ceonomical tclephonc service by cmploying thc most advan-
tageous tariff between all originator and ane or mare called
parties. A service center is established at which a call-back
telgphone aumber is provided for each originator, and at
which a number is assigned for usc for all calls that arc
placed by that originator. The assigaed number is used to call
the service center whercupon the originator is identified by
the service center.

A signal is sent from the service center to the originator
thus indicating that the originator is identified whereupon
the originator is instructed to torminate the call. Sensing
originator call attempt termination, the service ceater
responds by seizing a first outbound circuit over which the
service center outputs the call-back number for the identified
or!g@nalor thereby reconnccting the service center to the
orginator.

The originator is prompted to input the telephone number
of the called party the originator intends to call. A second
outbound circuit is seized at the service center wherenpon
the called party number is outputted io the second outbound
circuit. Bridging the originator to the second outhound
circuit thus connects the originator with the called party.

Those having normal skill in the art will recognize the
foregoing and other objects, features, advantages and appli-
cations of the present invention from the following more
detailed description of the preferred embodiments as illus-
trated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a generalized block diagram of a system
organization in accordance with the present invention.

FIG. 2 is a flow diagram of a component function of the
systern for detcrmining the validity of a caller or subscriber
attempt to dial into the system.

[G. 3 is a flow diagram of a component function of the
system respoosive to cither an invalid caller attenapt to dial
into the system or failure of a valid user to terminate the call
within a predetermined period of time.

FIG. 4 is a flow diagram of a component function of the
system response in the presence of a valid input from a user
or subscriber including an automated outdial attempt.

FIG. 5 is a flow diagram of a component function of a
system attempt 10 establish a connection with a called party
in response {o a proper uscr ioput.

DETAILED DESCRIFIION OF THE
PREFERRED EMBODIMENT
A petwork identification number, commonly known as an

Automatic Number Identification (ANI) and/or Calling s

Number Identification (CNI), arc widcly cmployed in the
telcpbone industry. Such oumbers are required by the public
telephone network to rate, route and bill appropriate partics
for completed telephone calls. Current technologies in the
public telephone netwark makes it possible to disclose the
calling pasty network identification mumbers to the called
party during the ringing cycle of the called party telephone.
The peesent invention advantageously utilizes (but does not
require) disclosure of these identification numbers to the
called party.

Accordingly, the present invention advantageously uti-
lizes the Direct lnward Dial (DID) numbers. Under LEC
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tariﬁsi!ispomblctoleascablock.or up, O
qumbers. The size of the groups may vg&hf::gg:,
bulagmupofonehlmdmdunmbelsiso&enatypicdglmp.
When these numbers are sequential, they are
‘rlesf:dmdloasblocks,butgroupsofrmdomnumbexsmﬂso

For purposes of this invention, sequential numbering i
not required. The customer lcasin:‘l{;c numbers fmmgal:
exchange does not have to lease a col ing tecminating
circuit for cach number in the group in order 10 place a cait
1o each number. Instead, the customer leases focal facilities
in quantities the customer feels are adequate to handle traffic
from the leased numbers, When a caller dials one of the
numbers in the the central office of the torminating
LEC (the LEC that assigned the numbers) will complete the
call over any of the leased local facilities that are available
and also pass the last four, sometimes five, numbers that the
calling party dialcd. ‘Ihc pumbcrs that arc passcd arc calica
the Direct Inward Dial, or DID, numbers.

If a calling party (in the case of this invention, a
“subscriber”) is given one of the assigned numbers to dial to
reach the system, the system can identify that subscriber
because it will receive the last four, or five, numbers of the
oumber the subscriber dialed. It is thereafier a relatively
conventional software process to determine call validity by
matching the DID numbers against a subseriber list.

While a detailed illustrative description of a preforred
cmbodiment of this iovention is provided hercin, thosc
having normal skill in the art will recognize that there are a
wide variety of physical communications systems, data
formats and opcrating structurcs, available to implement this
invention. Some of those alternatives may comprise struc-
tures and processes quite different from those of the dis-
closed description. Consequently, the specific structural and
functional details discloscd hercin arc merely repreacntative,
yet in that regard they are deemed to afford the best
description for purposes of disclosure of an enabling pre-
ferred embodiment and to provide a basis for understanding
the spirit of this invention.

A block diagram of the system environment of this
invention is presented in FIG. 1. A user or subscriber is
represented as connected to the system via a iclephone
bandset at station 10. The user initiaks Lhe sysiem operation
by placing a call through the domestic and/or international
public telephope network (IXC) 14 using one of a number of
telephone numbers assigned to the service center master
sysiem 12 by local exchange company (LEC) 15. .

LEC 15 dircets the call over incoming dircet inward dial
(bercinaficr referred to as DID) circuits 16 to 2 call response
unit (CRU) 20. CRU 20 includes a compuler, controller, or
other suitable date processing unit along with appropriate
scnsing circuit conncctions a8 is conventional for data
acquisition and control techoology. CRU 20 will attempt to
ideantify the caller by electing the DID numbers passed to the
system by the LEC 15, and deliver those digits to the
subscriber table scrver 21, which contains the databasc that
identifics subscribers by matching DID gumbers agaiast a
list of call-back numbers provided by subscribers.

More particularly, CRU 20 is a computer, or switch, that
is connected to the LEC 15 central office and consisting of
intograted components that permit the system to perform a
number of functions integral to this invention. This includes
switching functions to handle line (circuit) connections;
interactive voice response operations; database coutroller
for subscriber idontification; and a system message detail
recording (SMDR) unit 24 to provide information necessary
to create call records.
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] Ca}lqs are also identifiable via IXC 14 generated DTMF
signals that are passed 1o the sysiem. DTMF means Dual
Tone Multifrequency. These are signaling tones used by
Customer premises equipment and LEC central offices to
signal each other. A common use of DTMF by customer
premises equipment is to pass 1o the central office the
telephonennmbermwhichthemningpanywishcsm
cstablish a connection.

If the caller reaches CRU 20 by calling an “800” pumber
assigned to the systom, CRU 20 will attempt to identify the
caller by prompting the caller to enter, via DTMF, a personal
identification number (PIN) unique to that subscriber. The
PIN is then delivered 1o the subscriber table server 21 for
comparison against the subscriber list of call-hack numbers.
It is important to note that, while the use of DID pumbers is
one of the most practicable means of obtaining subscriber
recognition at this time, is inveation is not limited 10 DID
identification of subscribers.

As further technological services and features of the
public network are introduced, particularly those services
and features relying upon Signalling System 7 wchnology,
this invention may achieve subscriber recognition through a
variety of means, such as, but not limited to, calling number
identification, automatic number identification and other
techoologies thal permil recognition of the calling party as
offered by LECs, IXCs and other tclecommunications car-
riers.

Al the same time the CRU 20 delivers the DID digits to
the subscriber table server 21, it also delivers call detail
information to the system message detail recording database
(SMDRY) 24. The call detail information includes informa-
tion relative (o all events relating to the setup and completion
of telephone calls to and from this invention.

CRU 20 responds to the incoming call signal by gener-
ating either a traditional ring-back signal, of a nonstandard
sound (music, or some tone other than the normal ring-back
signal). As a condition of the service, upon hearing the
ring-back or nonstandard tone, the subscriber hangs up (goes
on-hook).

When the subscriber table server 21 matches the DID
digits with a subscriber call-back numbcer, CRU 20 scizs
one of the outbound circuits 28 from the group of such
circuits that are conpected directly to an IXC 14. The
call-back number is then outpulsed by the DTMF recogni-
tion and dialing unit (hcreinaficr refcrred to as the DTMF
generator) 26. When the subscriber answers (goes off-hook),
CRU 20 activaies voice responder uait 28 which prompts the
subscriber to enter, via DTMEF, a called party number.

When the subscriber enters a called party sumber, CRU
20 seizes a second outbound circuit 28, DTMF Generator 26
recognizes the callcd party number D'YMEF digits cntered by
the subscriber and outpulses those digits over the second
seized circuit. DTMF generator 26 activates bridging func-
tion 29 to bridge the subscriber onto the second outbound
circuit. IMF rccognition and dialing unit 26 also monitors
call progress toncs; e.g., ringing, busy, off-hook (answer).

At all times, including after the called party has answered,
CRU 24 continues to monitor the seized circuits 25 for a
prearranged DTMF sequence that the DTMF Generator 26
will recognize as a signal from the subscriber indicating an
intention to terminate the call in progress and possibly to
initiate another call. Upon recciving the prearranged DTMF
sequence, CRU 20 disconnects from the outbound circuit 28
connecting the called party to the system. The voice
response unit 28, or some other audio signal, prompts the
subscriber to input another called party number.
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In the illustrative system cxample of FIG. 1, a series of
°P°ml_ng Pprocesses are executed, as illustrated in the general
g:lw diagrams of FIGS. 2 through 4, as described in detail

low.

FIG. 2 illustrates the operating process associated with
dct_cmnnmg that a callcr indial attcmpt is valid or invalid.
This process is initiated at 35 when a caller dials one of the
!eleghone numbers assigned to the system 12. CRU 20
receives the incoming call signal at 36 and the DID numbers
at input 16 from the LEC 15, and responds at 37 with cither
a traditional ring-back signal, o non-standard sound. By aot
going off-hook, the terminating central office for LEC 18
will not return answer supervision to the originating end of
the circuit. Answer supervision is a signaling process hy
which the terminating LEC central office signals to the
originating LEC central office that the called number has
gone off-hook (answered) and timing should commence for
billing purposes.

At the same time, CRU 20 delivers the DID numbers to
the subscriber table server 21 at 38, which is followed by an
atieropt at 39 1o match the DID digits with & subscriber
call-back number stored in the database of subscriber table
server 21. A favorable match results at 42 in the sending of
the sabscriber telephone number to the subscriber call
processing unit (not shown). Upon bearing the ring-back, or
nonstandard tope, caller 10 terminates the call to CRU 20 by
hanging up (go on-hook) within a predetermined time at 40.

When the caller bangs up concurrent with a valid DID
match 39, the valid caller india) attempt is completed at 41.
Note that the invalid call procedare of FIG. 3 is invoked at
44 if either a match of a valid DID number stored in the
server 21 database is not produced or a failure is detected at
40 that the caller 10 has not terminated the call-within a
predetermined time period. The time period for subscribers
10 terminate the comnection to CRU 20 upon hearing the
ring-back, or unique tone, is predetermined. Typically suit-
able such time periods considered acceptable for this inven-
Hon can vary between five and fifieen seconds.

FIG. 3 illustrates the process in response to failure con-
ditions. The first response at 45 is to the fact that calling
party 10 failed to hang up (go on-hook) within 2 predeter-
mined time. This is treated as initiation of an invalid caller
indial attcmpt. When the predetermined time for calbng
party 10 to hang up clapses without a disconnect by caller
10, CRU 20 at 48 goces off-hook and sends answer supervi-
sion 1o the originating central office. When answer supervi-
sion is reccived at the originating ceatral office, call comple-
tion takes place and timing of the call begins.

CRU 29 has the capability to send a voice message to the
caller during an invalid caller indial attempt stating that
service reached by the calling party is for subscribers oaly,
as shown at S50. The message could also include a welepbone
pumber the calling party can call lo initiate service if he, or
she, desires. This message is sometimes hereinafier ceferred
10 as the “subscriber only message”™. Afier delivering the
message, CRU 20 terminates the call by going on-hook at
51.

FIG. 3 also illustrates at 46 the response to an invalid
caller indial attempt indication that is created when the
subscriber table server fails to match the DID digits received
with a valid subscriber call-back number. CRU 20 indicates
1o the SMDR software at 49 that the invalid caller indial
attempt did occur.

Note that it is assumed for purposes of this invention that
the failure of the calling party to terminate the call within the
predetermined time limit means that the calling party is not
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a subscrihcr to the service provided by this invention. The
call miatnon mio the central location 12 is thus deemed
coincidental or perhaps even unauthorized,

FIG. 4 illustrates the operatin process in nse to a
Mx ouidial attempt. Whenglhe FIG. 2 prm results
mndccisionthatavalidsubsqﬂ)ctindinlmcmpthas
occurred at 41, this produces initializing input $4 in FIG. 4.
The subscriber table server (21) maiches the DID digits with
a yalid subscriber call-back mumber at 55. CRU 20 next
scizes onc outbound circuit 56, and initiates D'I'MF outdial

of the subscriber call-back number over the seized outbound
circuit at 87.

When the subscriber answers, CRU 29 will recogaize the
subscriber off-hook at 88, and prompt the subscriber at 39 to
enter, via DTMF, a called party number. If decision 60
recognizes subscriber input of a called party number, CRU
20 scizes a sccond outbound circuit 62, and initiates a called
party attempt 63. The steps associated with the called party
aitempt operating process are illustrated in FIG. 5, and
described in detail below.

Decision S8 also recognizes whenever, after out-dialing
the subscriber call-back number, CRU 20 has not received
an off-hook within a predetermined time. This results in
CRU 20 terminating the call (66) and an incomplete sub-
scriver outdial atiempt is sent at 65 for recording in the
SMDR database.

FIG. 5 illustrates the steps associated with a called party
attempt operating process. When a seoond outhound circuit
is seized, as described at 62 in FIG. 4, CRU 28 outpulses the
called party mumber at 70, and bridges the subscriber onto
the second outbound circuit to monitor calt progress tones at
71. The called party answering or going off-hook within a
predelermined time causes decision 72 to recognize that the
called party attempt process is complete, and the CRU will
continue to monitor the circuit 73.

Conversely, if CRU 20 decision 72 has not received an
off-hook signal from the called pany within a predetermined
time 75, CRU 20 will time out and the call is terminated at
76. Also, if decision 78 potes that the subscriber terminated
the connection by going on-hook (hanging up) before the
called party answers, the called party attempt is terminated
at 79, and an incomplctc calicd party aticmpt is recorded in
the SMDR data at 80.

Finally, if the subscriber inputs & prearranged DTMF
sequence at 81, cither prior to the called party answering or
al apytime afler the called party attempt is compleled but
before a disconnect signal is received, decision 81 termi-
nates the called party atteapt in progress, and CRU 20 will
prompt the subscriber to input another called party number
al 82, When decision block 8 recugnizes presence of a
subscriber input of another called party number, another
called party attempt is initiated as CRU 20 outpuises the new
called party number at 70.

A call is terminated 76, the call session ended 83 with calt
information scot to thc SMDR softwarc, and 2 call rocord
created 84 under the following two coaditions: Ficst, if the
CRU times out at 75, cither because it does not receive a
called party number within a predetermined time after
prompting the subscriber ta enter such a number 86, or
because it does not receive an off-hook from a called party
within a predetermined time 72; and second, if at any time
CRU 20 receives a disconnect signal from either the sub-
scriber or the called party end of the circuit 83.

While the exemplary preferred embodiment of the present
invention are described herein with perticularity, those hav-
ing normal skill in the art will recogaize various changes,
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modfﬁcuﬁons, additions and applications other than those
specifically mentioned herein without departing from the
spirit of this invention.

What is claimed is:

L. A wicphone system for providing cconomical usc of
differences in long distance tariff rates for international
telepbone service to subscribers, comprising a service center
having a dircct jnward dial number assigned to cach sub-
scriber and an assigned call-back number recorded for each
subscriber, a sensor for receiving the direct inward dial
signal sent by the subscriber to the service center, a first
outbound circuit from the scrvice center over which the
center dials the callback sumber of the subscriber when the
direct inward dial oumber is triggered and on which the
subscriber enters the number of the called party, a second
outbound circuit from the service center over which the
center dials the qumber cotered by the subscriber on the first
circuit 10 reach the called party, and an sutomatic bridging
device for bridging the subscriber on the first circuit to the
called party on the second circuit, whereby the subscriber is
iclephonically linked to the called party withoul human
intervention at the service center.

2. The system according to claim 1 wherein the service
center indicates an invalid call attempt if the direct inward
dial call does not terminate within a predetermined period of
time.

3. The system according to claim 2 wherein the system
presents an audio message to the subscriber in response to
the invalid call attempt.

4. The system according to claim 1 wherein the system
indicates an invalid call attempt to the subscriber if the
subscriber dials a pumber other than his direct imward dial
pumber.

5. The system according to claim 4 wherein the system
presents an audio message to the subscriber in response to an
invalid call attempt.

6. A method for economically using differences in long
distance tariff rates for international telephone service com-
prising () a subscriber © a wlcphonc scrvice dials a scrvice
center on a direct inward dial number assigned 1o the
subscriber by the service, (b) the sabscriber hangs up after
a predetermined interval, (¢) the service automatically calls
back the subscriber at an assigned call-back mumber op a
fiest outbound circuit, {d) the subscriber eaters the number of
the called party on the first circuit, (€) the service automati-
cally calls the called party on a second outbound circuit, and
(f) the service automatically bridges the two circuits, teke-,

i connecting the subscriber to the called party.

7. A method as in claim 6 whercin the incoming direct
inward dial signal from the subscriber is terminated if the
subscriber dials a number other than his assigned direct
inward dial oumber.

8. Amethod as in claim 6 wherein a prerecorded message
is played 1o the subscriber if the direct inward dial number
entered by the subscriber is other than his assigned direct
inward dial sumber.

9. A mcthod as in claim 6 wherein the subscriber is
informed that it is an invalid call sttempt if the subscriber
does not terminate the direct inward dial call within a
predetcrmined period of time.

10. A method as in claim 7 wherein the subscriber is also
given a prerecorded message if the call is not terminated.

11. In a methad for cconomically using differences in
taniff rates for international calls by originating calls from a
location having relatively lower tadiff rates to a location
baving relatively higher rates, iz which a subscriber calls a
service Jocated in a jurisdiction having relatively low cost
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outbound calls, the service calls the subscriber back on ag comprising using direct inward dialing for the initial call
outbound circuit, the subscriber enters the telephone number ~ from the subscriber t0 the service, and the subscriber hangs
ofthecalledpanyintheealledpmy’sjwsdiaion, upbafomthereisaahugeﬁ)rlhecanfromthesubscdber
service cnllsthecaﬂedpanyonasecondmnboundciraﬁt. to the service.
and the service bridges the two circuits to telephonically s
connect the subscriber and the called party, the improvement e ok s .



