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(54) Title: METHOD AND APPARATUS FOR LONG DISTANCE CARRIER SELECTION

(57) Abstract: Apparatus within a telephone detects a long distance prefix, stores the dialed num-
ber (11), sends a code for a long distance carrier (17), and then sends the dialed number to the
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local exchange carrier (18). The apparatus also checks the stored number for toll-free area codes
(14, 15) and the dialed number is sent without the code when a toll-free area codes is detected.
Automatic insertion can be defeated by including a particular code in the dialed number or by a
defeat switch on the telephone.
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METHOD AND APPARATUS FOR LONG DISTANCE CARRIER SELECTION

BACKGROUND OF THE INVENTION

This invention relates to telephone dialing systems and, in particular, to a
method and apparatus for automatically selecting a long distance carrier.

Many automatic dialing systems are known in the art, including “speed
dialing” wherein a particular sequence of digits is stored in memory and
associated with a single key for retrieval and automatic dialing. Many software
programs that keep track of business or social contacts are capable of
automatically dialing a number looked up by a user. These programs dial
whatever information has been stored by a user and can dial any number of
digits.

There are several long distance carriers and the selection of some carriers
typically incurs a dialing penalty of seven digits in addition to a long distance
prefix, a three digit area code, and the seven digit number being called. If the call
is being made from a cellular telephone or using a credit card, the number of
digits that must be correctly entered can be formidable. Programming an
automatic dialer with the correct information is no less annoying even if, in
theory, it must only be done once.

Automatic dialing systems do not distinguish between local and long
distance calls, requiring the carrier selection code to be entered for each long
distance call. If the carrier is changed, then all the corresponding numbers must
be changed in an automatic dialing system. Some numbers are always used less
frequently than others and the administrative overhead can be significant.

Separate automatic dialing systems are known in the art; e.g, U.S. Patent
4,980,910 (Oba et al.). Although a separate automatic dialing mechanism is
widely useful, it is preferred to have a system that can be incorporated into a
telephone or into the service line to a house.

In view of the foregoing, it is therefore an object of the invention to provide
a method and apparatus for automatically inserting a long distance carrier

selection code in the data from a telephone.
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A further object of the invention is to provide a method and apparatus for
automatically recognizing long distance toll calls and inserting a long distance
carrier selection code in the data from the telephone.

Another object of the invention is to provide a system that can be
implemented within a telephone, as a plug-in addition using modular jacks, or as
an addition to the wiring in a household for serving all interior telephones.

A further object of the invention is to provide an apparatus and method for
automatically inserting a long distance carrier selection code in the data from a

cellular telephone or a wired telephone.
SUMMARY OF THE INVENTION

The foregoing objects are achieved in this invention in which, if a long distance
prefix is detected, the dialed number is stored, a code for a long distance carrier
is sent from a telephone to the local exchange carrier, and then the dialed
number is sent to the local exchange carrier. The stored number is also checked
for toll-free area codes and the dialed number is sent without the code when a
toll-free area code is detected. Automatic insertion can be defeated by including

a particular code in the dialed number or by a defeat switch on the telephone.
BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the invention can be obtained by
considering the following detailed description in conjunction with the
accompanying drawings, in which:

FIG. 1 is a flowchart of a method in accordance with a preferred embodiment
of the invention;

FIG. 2 is a flowchart of a method in accordance with an alternative
embodiment of the invention; and

FIG. 3 is a block diagram of apparatus constructed in accordance with

another aspect of the invention.
DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 is a flowchart of a method in accordance with a preferred embodiment of

the invention in which the selection of long distance carrier is fixed. Specifically,

PCT/US00/40897
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the access number of a long distance carrier is stored in permanent memory
within the telephone. “Permanent” memory is memory that by its nature is
permanent, e.g, read only memory (ROM), or memory that is alterable but the
means for changing the data is absent; e.g, erasable programmable read only
memory (EPROM) without the voltages or the logic necessary to effect change.

When a number is dialed, the digits are stored in memory, as indicated in
step 11, and analyzed for content. Specifically, the first digit is checked to see if it
is “1”. If so, then it is assumed that a long distance call is being made. If the first
digit is not “1”, then a local call is assumed and the process skips to the last step,
sending the stored number.

Because some long distance calls are toll-free, e.g. 800 and 888 numbers,
dialed numbers including these “area codes” must not have a code for a long
distance carrier automatically inserted into the data stream from a telephone.
Steps 14 and 15 check for these area codes and, if either is found, the program
skips to the last step.

Having tested for long distance and eliminated toll-free calls, the access code
for a particular long distance carrier is then sent; e.g, 10-10-577, as indicated in
step 17. Finally, the dialed number is sent, as indicated in step 19.

The software for implementing the process illustrated in FIG. 1 is easily added
to the existing software in telephones, whether they are desk type, wall mount,
cordless, or cellular. The access number is fixed in the telephone, thereby
assuring that long distance calls from that telephone will be sent to the
particular long distance provider. In some cases, it might be desirable to defeat
the automatic carrier selection code and FIGS. 2 and 3 address this situation.

FIG. 2 differs from FIG. 1 in the addition of step 21, wherein the dialed
number is inspected for a defeat code, and in reversing the first two steps. By
inspecting the first digit first, the process is slightly faster than if the entire dialed
number is stored prior to analysis. On telephones that display the dialed digits
and other information, the dialed number is already stored and the process
begins with inspecting the dialed number for a long distance code.

If a defeat code, e.g. 1#3*4, is found, the process skips to the last step, sending

only the dialed number. The automatic selection can also be defeated by a

PCT/US00/40897
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switch actuated by the user. Step 21 in FIG. 2 would then be checking an 1/0O
port to determine whether the switch were open or closed.

FIG. 3 illustrates the electronics within a telephone as modified in accordance
with another aspect of the invention. Microprocessor 31 is coupled to ROM 32,
RAM 33, and 1/O circuit 34. These elements are separate circuits or are
incorporated into microprocessor 31. Display 36, keyboard 37, and telephone
operations circuit 38 are particularly adapted to provide telephone functions.
Circuit 38, for example, provides tone encoding and decoding, among other
functions.

In accordance with the invention, switch 41 is coupled to one or more input
pins of 1/O circuit 34. As illustrated in FIG. 3, switch 41 is a single pole, triple
throw switch wherein each throw is coupled to a pull-up resistor. Switch 41 is
operated by a user to indicate which one of several long distance carriers to use
for a call. Without switch 41, input 42 is held above ground by resistor 43
coupled between input 42 and a source of positive DC voltage, typically
indicating a logic one. When switch 41 is in the position shown, input 42 is
grounded, typically indicating a logic zero. With each input corresponding to a
long distance carrier, the user can choose among three carriers by grounding the
appropriate input. As seen by the user, switch 41 is simply a three position slide
switch located on the side or rear of the telephone with other switches (not
shown), such as for adjusting ring volume or for selecting tone or pulse dialing.

The invention thus provides a method and apparatus for automatically
recognizing long distance toll calls and inserting a long distance carrier selection
code in the data from the telephone to a local switching network. The invention
can be implemented within a telephone, as a plug-in addition using modular
jacks, or as an addition to the wiring in a household for serving all interior
telephones. Any type of telephone, e.g. cellular or wired, can include a circuit
constructed in accordance with the invention.

Having thus described the invention, it will be apparent to those of skill in
the art that various modifications can be made within the scope of the
invention. For example, a binary coded switch can be used instead of switch 41.
The foregoing description applies to domestic telephone calls only. One can

also test for international prefix (011) and send the dialed number through the
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long distance carrier if an international call is being made. The number of digits
in the defeat code is a matter of choice. The only criterion for a defeat code is

that it be unique.
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What is claimed is:

1. A method for automatically inserting a code for a long distance carrier
into a number dialed in a telephone, said method comprising the steps of:

detecting a long distance prefix;

storing the dialed number if a long distance prefix is detected;

sending the code for a long distance carrier; and

sending the dialed number.

2. The method as set forth in claim 1 and further including the steps of:
checking the stored number for toll-free area codes; and
sending the dialed number without the code when a toll-free area code is

detected.

3. The method as set forth in claim 1 wherein the telephone includes a
switch for indicating whether or not to insert the code for a long distance carrier
automatically and said method includes the steps of:

checking the state of the switch prior to said step of sending the code for a
long distance carrier; and

sending the code for a long distance carrier, or not, in accordance with the

state of the switch.

4. The method as set forth in claim 1 wherein the switch can indicate more
than one long distance carrier and further including the steps of:

storing the codes for more than one long distance carrier;

checking the state of the switch prior to said step of sending the code for a
long distance carrier; and

sending the code for a long distance carrier, or not, in accordance with the

state of the switch.
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5. The method as set forth in claim 1 and further including the steps of:
checking the stored number for a defeat code; and
sending the dialed number without the code for a long distance carrier when

5  adefeat code is detected.
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