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(57) ABSTRACT 

A pre-paid calling card system enables customers to access 
a telephone network and obtain long distance telephone 
service. The system includes four main functional compo 
nents: a plurality of calling cards, a host computer, a 
plurality of on-site activation terminals and a call processor. 
Each of the calling cards preferably includes a body portion 
and a read-only memory stripe having stored therein a 
security number. The card is typically formed of cardboard 
or plastic and may include the security number in cleartext 
under a suitable blackout. The main management and pro 
cessing of the system is effected by the host computer, which 
is connectable to the telephone network. The host includes 
a database for storing security numbers associated with 
authorized calling cards. The data terminals are remote from 
the host computer and connectable thereto for transmitting 
data between the terminals and the host computer. The call 
processor is controlled by the host computer for interfacing 
one or more customers to the telephone network using the 
authorized calling cards. 

7 Claims, 2 Drawing Sheets 
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CALL RECORD 

1 SECURITY NUMBER 

2. AUTHORIZING TERMINAL I.D. 
3. ISSUE DATE AND TIME 

4. LAST USE DATE AND TIME 

5. RECHARGE TERMINAL I.D. 

6. BALANCE 

7. LAST RECHARGE AMOUNT 

8. "CARD-IN-USE" FLAG 
9. LAST RECHARGE DATE AND 
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1. 

TELEPHONE PRE-PAD CALLING CARD 
SYSTEMAND METHOD 

TECHNICAL FIELD 

The present invention relates generally to telephone ser 
vices and more particularly to a pre-paid calling card system 
having a remote terminal to provide on-site activation and 
recharging of calling cards in customer-defined amounts. 

BACKGROUND OF THE INVENTION 

Pre-paid calling card services are well-known in the art. 
Such cards are typically purchased from vending machines 
and the like and come in fixed value increments, for 
example, $10, $20 and $50. A $10 card provides the cus 
tomer with a certain number (e.g., 30) minutes of long 
distance time from any touch-tone telephone to any location 
in the United States, regardless of the time of the call; the 
$20 card provides twice that amount, and so forth. Because 
the long distance charges are limited to the card's face value, 
neither the customer nor anyone who obtains possession of 
the card can run up a large bill. 

In operation of the prior art system, cards are batch 
activated by the card provider in a limited number of 
predetermined values. A customer purchases one of these 
pre-activated cards by paying a fee. The card typically 
includes a predetermined identification code (which may be 
obscured by a scratch off material). To use the card, the 
customer accesses the service (usually through an 800 
number), enters the identification code (typically obtained 
from the back of the card), dials the destination number and 
the call begins. Prior to dialing, the system may inform the 
user of a then-current card balance. If during a call the time 
remaining on the card is about to expire, the customer may 
be prompted (through a voice over) that only a certain 
amount of time (e.g., 30 seconds) remains. When the des 
ignated time has expired, the call is automatically termi 
nated. 

Such systems have proved commercially successful and 
desirable for several reasons. Pre-paid calling card custom 
ers avoid collect and operator assistance surcharges, and 
they can obtain long distance calling without credit and 
without payment of monthly bills. The cards themselves are 
easy to use. While the prior art systems have proven 
advantageous, they have somewhat limited flexibility. The 
most significant drawback is the requirement that pre-paid 
calling cards be issued in fixed or preset amounts. Also, once 
the time allotted to a particular calling card expires, the card 
is typically discarded, requiring the customer to carry mul 
tiple cards that can be stolen or lost. Existing systems do not 
have the flexibility to allow the customers to purchase 
variable amounts of calling time or to recharge "used' cards 
at the retail site. 

There is thus a need for improved telephone pre-paid 
calling card systems that overcome these and other problems 
associated with the prior art. 

BRIEF SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
telephone pre-paid calling card system that includes on-site 
activation of calling cards in varying amounts. 

It is still another object of the invention to provide a 
telephone pre-paid calling card system and method that 
facilitates point-of-sale activation of calling cards using data 
terminals connectable to a host computer. 
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2 
It is yet another object of the present invention to provide 

a telephone calling card system wherein on-site recharging 
is provided to enable a pre-paid calling card to be reactivated 
and re-used following expiration of all or part of an initial 
authorization amount. 

It is a further object of the invention to provide a tele 
phone pre-paid calling card system having a plurality of data 
terminals remotely connectable to a host computer con 
nected to a telephone network, each of the data terminals 
providing on-site point-of-sale activation and recharging of 
calling cards in varying amounts. The host computer 
dynamically manages each of the authorized calling cards 
and interfaces each call to the network. 

It is still another object of the invention to provide a 
pre-paid calling card system wherein each authorized calling 
card has a security number associated therewith for enabling 
a host computer to track usage, rechargings, recharge loca 
tions and similar management information. Preferably call 
ing cards are authorized or re-authorized for variable 
amounts of calling time, although 'stale' cards, i.e., cards 
that have been sold but not used or reauthorized for a 
predetermined time period (e.g., 6 months) may be purged 
from the system. 

It is still a further object of the invention to provide a 
pre-paid calling card system wherein the host computer 
maintains a database of authorized cards, the database 
including detailed information about the authorization, 
recharge and use status of each card in the system. 

In a preferred embodiment, a pre-paid calling card system 
enables customers to access a telephone network and obtain 
long distance telephone service. The system includes four 
main functional components: a plurality of calling cards, a 
host computer, a plurality of activation terminals and a call 
processor. Each of the calling cards preferably includes a 
body portion and a read-only memory stripe having stored 
therein a security number. The card is typically formed of 
cardboard or plastic and may include the security number in 
cleartext under a suitable blackout. The main management 
and processing of the system is effected by the host com 
puter, which is connectable to the telephone network. The 
host includes a database for storing security numbers asso 
ciated with authorized calling cards. The data terminals are 
remote from the host computer and connectable thereto for 
transmitting data between the terminals and the host com 
puter. The call processor is controlled by the host computer 
for interfacing one or more customers to the telephone 
network using the authorized calling cards. 

Preferably, each data terminal includes means (such as a 
cardreader) for reading a calling card to determine the 
security number stored in the read-only memory thereof, 
means (such as a keypad) for entering any monetary amount 
corresponding to an amount of call authorization associated 
with a particular calling card, means (such as a modem) for 
dialing the host computer to transfer the security number, the 
call authorization amount and the data terminal identifica 
tion, and means (such as a display) for receiving and 
displaying a verification message from the host computer 
authorizing receipt of the monetary amount. 
The data terminal allows for variable authorization and 

recharging of a calling card. When the cardreader cannot 
detect the security number stored in the memory (which may 
occur, for example, when the card has been damaged and it 
is presented for recharging), the data terminal operator may 
enter the security number using the keypad to enable point 
of-sale activation or recharging of the card. By keeping track 
of the security number and the identification of the autho 
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rizing data terminal, the system can generate accounting 
and/or billing information so that system operator can deter 
mine which data terminal operator authorized and/or 
recharged a particular calling card. This enables the system 
operator to reconcile all transactions. 
The foregoing has outlined some of the more pertinent 

objects of the present invention. These objects should be 
construed to be merely illustrative of some of the more 
prominent features and applications of the invention. Many 
other beneficial results can be attained by applying the 
disclosed invention in a different manner or modifying the 
invention as will be described. Accordingly, other objects 
and a fuller understanding of the invention may be had by 
referring to the following Detailed Description of the pre 
ferred embodiment, 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present inven 
tion and the advantages thereof, reference should be made to 
the following Detailed Description taken in connection with 
the accompanying drawings in which: 

FIG. 1 is a block diagram of the telephone pre-paid calling 
card system of the present invention; 

FIG. 2 is a representative pre-paid calling card; and 
FIG. 3 is a plan view of one of the data terminals of FIG. 

1 showing the keypad, display and card swipe components 
of the unit; and 

FIG. 4 is a call record of the pre-paid calling card system. 
Similar reference characters refer to similar parts through 

out the several views of the drawings. 

DETALED DESCRIPTION 

Referring now to the drawings, there is illustrated an 
exemplary pre-paid calling card system that enables cus 
tomers to access a telephone network and obtain long 
distance telephone service. As seen in FIG. 1, the system 
includes four main functional components: a plurality of 
calling cards 10, a host computer 12, a plurality of on-site 
activation terminals 14 and a call processor 16. As seen in 
FIG. 2, each of the calling cards preferably includes a body 
portion 18 and a read-only memory stripe 20 having stored 
therein a security number. The card is typically formed of 
cardboard or plastic and may include the security number in 
cleartext under a suitable user-removable scratch-off or 
other material 22 (such as an opaque tape). If desired, a 
smart card may be used to store the security number or other 
information, although preferably the system and method are 
implemented with so-called "dumb' or non-intelligent 
cards. 

The main management and processing of the system is 
effected by the host computer 12, which is connectable to the 
telephone network 24. Although not meant to be limiting, 
preferably the host computer is a general purpose x86-type 
personal computer running a multi-tasking operating system 
such as UNIX. Alternatively, the host computer is imple 
mented with any WINDOWS-based operating system. The 
host computer has sufficient storage associated therewith to 
enable a call record to be maintained for every authorized 
calling card in the system. The call record format will be 
described below. 

Each of the plurality of on-site activation terminals 14 is 
preferably a Model XL300 from Verifone, although other 
models may be used. As seen in FIG. 3, the activation 
terminal includes a housing 26 in which a number of 
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4 
functional components are included. A cardreader 28 
includes a card-swipe slot 30 for receiving the calling card 
so that the memory stripe can be read. The unit also 
preferably includes a keypad 32 with various alphanumeric 
and control keys, and a display 34. The unit also includes a 
modem 36 (shown in phantom) for connecting the device 
over a telephone line to the host computer. The activation 
terminal also includes appropriate control circuitry for con 
trolling the operation of the device. 

Each of the terminals 14 is preferably located at a point 
of-sale location where the calling cards are sold to users. The 
calling cards themselves may be stored under the terminal 
14 in any convenient fashion. Generally, the data terminals 
are remote from the host computer and connectable thereto 
for transmitting data between the terminals and the host 
computer. 
As can be seen, each data terminal 14 includes means 

(such as a cardreader) for reading a calling card to determine 
the security number stored in the read-only memory thereof, 
means (such as a keypad) for entering any monetary amount 
corresponding to an amount of call authorization associated 
with a particular calling card, means (such as a modem) for 
connecting to the host computer to transfer the security 
number, the call authorization amount and the data terminal 
identification, and means (such as a display) for receiving 
and displaying a verification message from the host com 
puter authorizing receipt of the monetary amount. These 
particular input/output devices of the data terminal are 
merely exemplary, as other equivalent devices may also be 
used. For example, the cardreader may be replaced or 
supplemented with an optical scanner (to read a bar code or 
the like). When the cardreader cannot detect the security 
number stored in the memory (which may occur, for 
example, when the card is presented for recharging), the data 
terminal operator may enter the security number using the 
keypad to enable point-of-sale activation or recharging of 
the card. Likewise, the keypad may be replaced or supple 
mented with a voice recognition card connected to a micro 
phone for providing limited speaker-independent or speaker 
dependent discrete or continuous voice recognition. The 
communications link need not be made over a telephone 
line, but may be wireless. The display itself may be aural as 
opposed to visual. 
The data terminals allow for point-of-sale variable autho 

rization and recharging of calling cards. By keeping track of 
the security number and the identification of the authorizing 
data terminal, the system can generate accounting and/or 
billing information so that system operator can determine 
which data terminal operator authorized and/or recharged a 
particular calling card. This enables the system operator to 
reconcile all transactions. 

The call processor of FIG. 1 is controlled by the host 
computer for interfacing one or more customers to the 
telephone network using the authorized calling cards. In the 
preferred embodiment, the call processor includes dedicated 
hardware and software for interfacing each of the data 
terminals to the host computer and to the telephone network. 
The call processor includes a T1 interface card (made by 
Mitel) which provides an external interface for two digital 
T1 circuits. In the system, one T1 circuit interfaces to the 
data terminals, and the other T1 circuit interfaces to the 
telephone network. Each T1 card has a bandwidth of 24 
multiplexed 64 K-bit/second channels. The call processor 
also includes a number of call processing boards to playback 
voice files, record voice for other applications such as voice 
mail, recognize DTMF signalling, outdial DTMF on the 
outbound portions of each call, and monitor call progress. 
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Preferably each board is a Natural Microsystems Model 
VBX 1200 (and/or AG24), which includes a digital signal 
processor, and each such board handles up to 12 ports. In 
operation, each call in the system is assigned a port. 

Preferably, each call record established in the system 
includes a number of pieces of information as shown in FIG. 
4: the calling card security number, the identity of the store 
at which the card was issued (i.e., the identification of the 
authorizing terminal), the card's issue date and time, the 
card's last use date and time, the card's last recharge store 
number (i.e., the identify of the data terminal at which the 
card was last recharged), the card balance ($xxx.xx), the 
card's last recharge amount, a "card-in-use” flag and the 
card's last recharge date and time. By keeping track of the 
data terminals at which a card is initially authorized and later 
recharged, the system operator can reconcile multiple data 
from different store locations. This enables the system 
operator to credit or charge store operators for recharging 
provided by other store operators in the system. 
The operation of the system can now be described. In a 

preferred call scenario, the possessor of an activated calling 
card first accesses the service through a dedicated telephone 
number (such as an 800 number) to which the host con 
putericall processor are connected. Upon call connection, 
the user is prompted to enter "security code” from back of 
card. The host computer checks the database and gives the 
appropriate response such as "your balance is minutes.' 
Alternatively, the computer may issue a message that "this 
card was purchased or last recharged more than 6 months 
ago, please buy more TeleBuckSTM and call again” or “this 
security code is invalid' as the case may be. If there is a 
balance, the computer prompts the user to enter the area 
code and number that the user desires to call. The call is 
connected and if an answer is detected, the computer keeps 
track of the minutes used as the call proceeds. If the balance 
reaches 2 minutes, the caller is warned with a "2 minutes 
left' message and likewise at 30 seconds. When the balance 
is exhausted, the computer cuts off in the conversation and 
plays a message such as "time is up, buy more TeleBucks at 
any retail location or call us at 1800 xxx-xxxx for recharge 
options'. 
The following is a typical card activation or recharging 

scenario. Assume a customer comes up to the counter and 
requests $12 worth of calling time. The clerk then obtains 
the next calling card from the plurality of cards, and begins 
the activation process. This is achieved by pressing the "Sell 
New Card” key (1). The new card is then swiped through the 
card reader slot. The amount of the transaction is then 
entered on the keypad. At this point the terminal dials out via 
the modem and waits for an answer. After communicating 
with the host, transmitting the request, the card and terminal 
identifiers, and receiving a verification, the unit displays a 
suitable response message. The operator is then prompted to 
collect the funds and this message (e.g., by a message, 
"Done Collect $xxx.xx”) tells the operator that the security 
number on this card has been activated for the amount 
shown. The transaction is completed by giving the card to 
the customer. If the customer desires to pay using a credit 
card which itself needs to be verified, the data terminal may 
also be used for this purpose. 

It should be appreciated that the specific embodiments 
disclosed above may be readily utilized as a basis for 
modifying or designing other structures for carrying out the 
same purposes of the present invention. It should also be 
realized by those skilled in the art that such equivalent 
constructions do not depart from the spirit and scope of the 
invention as set forth in the appended claims. 
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6 
What is claimed is: 
1. A pre-paid calling card system to enable customers to 

purchase calling cards at predetermined locations and to use 
such calling cards to access a telephone network having at 
least one telephone, comprising: 

a plurality of calling cards, each of said calling cards 
having a security number associated therewith that 
must be entered at a telephone to obtain access to the 
telephone network; 

a host computer including at least one input port and a 
database for storing security numbers; 

at least one data terminal located at a predetermined 
location remote from the host computer and connect 
able to the input port for associating, at the host 
computer, an amount of call authorization to a security 
number of a ceiling card using data transmitted 
between the data terminal and the host computer during 
one or more charging transactions, the means for asso 
ciating of the data terminal including: 
means for entering the security number; 
means, operative during any initial transaction and any 

recharge transaction, for entering any monetary 
amount corresponding to the amount of call autho 
rization; 

means for connecting to the host computer to transfer 
the security number and the call authorization 
amount, and 

means responsive to the transfer for receiving a veri 
fication message from the host computer authorizing 
receipt of the monetary amount to thereby associate 
at the host computer the call authorization amount to 
the security number, wherein the calling card does 
not store the call authorization amount, and 

wherein the database includes a record for each calling 
card security number having a call authorization 
amount associated therewith, the record including a 
balance; and 

a call processor running on the host computer and respon 
sive to entry of the security number for enabling the 
customer to access the telephone network using the 
telephone, the call processor using the balance in the 
record associated with the security number for moni 
toring call progress and terminating the customer's 
access to the telephone network when the balance is 
exhausted. 

2. The pre-paid calling card system as described in claim 
1 wherein the means for entering the security number of the 
data terminal is a cardreader. 

3. The pre-paid calling card system as described in claim 
1 wherein the means for entering any monetary amount of 
the data terminal is a keypad. 

4. The pre-paid calling card system as described in claim 
1 wherein the connecting means of the data terminal is a 
modem. 

5. The pre-paid calling card system as described in claim 
1 wherein the means for receiving of the data terminal is a 
display. 

6. A pre-paid calling card system to enable customers to 
purchase calling cards at retail establishments and to use 
such calling card to access a telephone network having at 
least one telephone, comprising: 

a plurality of calling cards, each of said calling cards 
having a security number associated therewith that 
must be entered by a customer at the telephone to 
obtain access to the telephone network; 

a host computer connectable to the telephone network and 
including at least on input port and a database for 
storing security numbers; 

Incomm Ex. 1010, Page 6 of 7



5,511,114 
7 

a plurality of data terminals located at the retail estab 
lishments remote from the host computer and each 
connectable to the input port for associating, at the host 
computer, an amount of call authorization to a security 
number of a calling card using data transmitted 
between the data terminal and the host computer during 
one or more charging transactions, the means for asso 
ciating of each data terminal including: 
means for reading a calling card to determine the 

security number; 
means, operative during any initial transaction and any 

recharge transaction, for entering a monetary amount 
corresponding to the amount of call authorization; 

means for transferring to the host computer the security 
number and the call authorization amount; and 

means responsive to the transfer for receiving a veri 
fication message from the host computer authorizing 
receipt by the retail establishment of the monetary 
amount to thereby associate at the host computer the 
call authorization amount to the security number, 
wherein the calling card does not store the call 
authorization amount, 

wherein the database includes a record for each calling 
card security number, the record including the initial 
call authorization amount and any recharge call autho 
rization amount, a balance, and data terminal identifi 
cation codes identifying the data terminals of the plu 
rality of data terminals at which the initial and any 
recharge call authorization amounts were issued: 
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a call processor running on the host computer end respon 

sive to entry of the security number by a customer for 
enabling the customer to access the telephone network 
using the telephone, the cell processor using the bal 
ance in the record associated with the security number 
for monitoring call progress and terminating the cus 
tomer's access to the telephone network when the 
balance is exhausted. 

7. A calling card system, comprising: 
a host computer having a database; 
a plurality of data terminals connectable to the host 

computer, each data terminal identified by a data ter 
minal identification code and including means for 
authorizing calling card security numbers in selectable 
call authorization amounts; and 

a record stored in the database for each calling card 
security number authorized by a data terminal, at least 
one record including an initial call authorization 
amount and any recharge call authorization amount, 
and the data terminal identification codes identifying 
the data terminals at which the initial and any recharge 
call authorization amounts were issued such that call 
authorization amounts for the calling card which are 
generated by multiple data terminals can be reconciled. 
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