WO 96/21320 ' ' PCT/US95/15756

5

10

15

20

25

30

35

1

MODEM WITH AUTOMATIC CALLBACK PROVISIONS

The invention concerns the field of modems and more
particularly to modems which are required to automatically call
back to a control station to communicate billing and other
information.

There are a variety of products which include or are
associated with a modem connected to the telephone system for
automatically communicating data, such as billing information,
back to a control station. For example users of television receivers
capable of receiving and processing television signals provided via
a cable distribution network or a satellite in earth orbit are often
required to pay fees. There is a basic connection fee for access to
the service and a certain group of channels and a so called "pay
for view" fee for access to special event programs, such as movies
and sporting events. "Pay for view" fee billing information is
accumulated and stored in the television receiver on a per use
basis and is automatically transmitted ("downloaded") to a billing
center via 2 modem. To this end, the modem initiates a "callback”
to the billing center at regular, for example, monthly intervals.
Usually the callbacks are pald for by the telev1s1on mgnal '
prov1der

A successful callback mvo'lves the initiation of a
telephone call from the modem of the television receiver to a
modem at the billing center, acknowledgment by the modem at
the billing center (answering the telephone call and establishing a
proper "handshaking”™ protocol) and a successful transfer of the
billing information. Unfortunately, a callback may be unsuccessful
for a variety of reasons. As a result, the television signal provider
will not have an accurate basis for calculating the fee owed by the
user. In addition, since old billing information for previously -
viewed programs will not have been transferred to the billing
center from the television receiver, it will not be "cleared”.
Therefor, at some point, the user will be unable to select new
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programs for viewing. Accordingly, it is desirable to minimize
billing problems due to unsuccessful modem callbacks

One technique for avordmg billing problems due to
unsuccessful callbacks is to cause the modem, after an
unsuccessful callback, to initiate callbacks at relatlvely frequent
intervals compared to the normal intervals until there is a
successful callback. For example, the modem may be caused, after
an unsuccessful callback, to callback at intervals between ten
minutes and two hours until there is a successful callback. As a
modification of this techn,ique, the modem rnay be caused to
callback at intervals which alternate between a very short
interval, such as ten minutes, and a somewhat longer mterval
such as an hour. However, the techmque of uulrzmg more
frequent callbacks may not result in a successful callback, and
under some circumstances may cause the television signal
provider (who is paying for the call backs) to incur unnecessary
and unreasonably high expenses due to the numerous frequent

callback attempts.
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The present invention is in part based on a recogmnon
that there may be various telephone network c_ondmons which
may cause a callback to be incorrectly aborted by the modem. For
example, one condition may be the presence of high fréquency
energy due to noise on the telephone line :_whi'ch rnay be
incorrectly interpreted by the modem to indicate someone
speaking. Another condition is a drop in the loop current of the
telephone line which may be incorrectly interpreted by the

‘modem to be caused by someone havmg picked up a telephone

hand unit. :

The present invention is also based in part on the
recognition that if a callback has to aborted by the modem a
predetermined number of times, staustrcally it will be caused by
one of the conditions described above, or the like, and not by the
occurrence of an actual telephone call. Therefore, accordrng to an
aspect of the invention, the modem ignores an indication of a
telephone call due to, for example, the presence of high frequency
energy or a drop in loop current, and initiates or contmues a
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callback despite the indication after a predetermined number of
unsuccessful callbacks. :

These and other features of the invention will be
described with reference to the accompany Drawing.

In the Drawing:

Figure 1 is a block diagram of television receiver
employing a modem which may utilize the invention;

Figure 2 is a flow chart of a callback control program
for controlling the modem of the television receiver shown in

10 Figure 1 in accordance with an aspect of the invention;
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Figure 3 is a flow chart of another callback control
program for controlling the modem of the television receiver
shown in Figure 1 in accordance with another aspect of the
invention; and : '

Figure 4 is a flow chart of still another callback control
program for controlling the modem of the television receiver
shown in- Figure 1 in accordance with still another aspect of the
invention. ) .

The television receiver shown in Figure 1 includes an
input 1 for receiving a plurality of television signals, for example,
from a satellite in earth orbit or a cable distribution network, an
input selection unit 3 for selecting one of the plurality of received
television signals and deriving video and audio signals from the
selected television signal, a signal processing section 5 for
processing the video and audio signals, and video and audio
outputs 7 and 9 at which the processed video and audio signals
are provided. The processed video and audio signals provided at
respective ones of outputs 7 and 9 are coupled to respective ones
of a display unit 11 and a sound reproducing unit 13. The
television receiver shown in Figure 1 may be a "television set" in
which display unit 11 and sound reproducing unit 13 are
integrally included within the "set”. Alternatively display unit 11
and sound reproducing unit 13 may be included in an associated
external "television set”. In the latter case, the video and audio
signals may be coupled to the external “television set” directly in
the form of baseband signals or may be modulated on to an RF
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set.
The various functions of input selection unit 3 and
signal processing unit 5 and, in general, various "features" of the
5 television receiver, are controlled by a microprocessor or
microcomputer 15 in response to control signals received from a
user control unit 17. User control unit 17 may include a remote
control transmitter and a remote control receiver (not shown).
Microprocessor 15 includes a central prdc‘essing unit (CPU) 19,

10 read only memory (ROM) 21 and random access memory (RAM)
23. ROM 21 stores the control program and other data for
controlling the television receiver. Data stored in ROM 21 is
coupled to CPU where it is processed. RAM 23 temporarily stores
data processed by CPU 19. While ROM 21 and RAM 23 are

15 indicated as being integrally included within the same integrated
circuit as CPU 21 by a surrounding dashed line, either one or both
of ROM 21 and RAM 23 may be separate units. Microprocessor 15
communicates with various portion of the television receiver via a
data bus. '

20 - The television receiver has a very large number of
relatively complex control functions and features which are
controllable by a user. To facilitate the use of these functions and
features, the television receiver includes a character generator 25
for generating character representative signals for causing display

25 unit 11 to display text instructions, status and other information
to guide the user. The character signals are coupled to signal
processing section 5 where they are inserted into the video signal
which is coupled display unit 11. The character signals are
generated in response to display data stored in ROM 21 of

30 microprocessor 15. :

A so-called "smart card" unit 27 receives a smart card
containing its own microprocessor and ‘associated ROM and RAM
(not shown) for processing decryption and other access control -
information necessary for allowing a the television receiver to

35 select and process the received television signals. The smart card
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is purchased by the user from the provider of the television
signals, such as the cable network or satellite system operator.
Among the many functions and features controllable
by the user is the selection of so called "pay for view" programs.
S The pay for view programs are selected by the user by means of
keys of user control unit 17 in res'ponse to program choice
information displayed on the screen of display 11. Each time a
pay for view program is selected, corresponding billing
~ information is stored in the smart card under the control of
10 microprocessor 15. There are a limited number of memory "slots"
available for pay for view programs. '
' Microprocessor 15 periodically attempts to transfer
the billing information to a billing or control station 30 operated
by the provider of the television signals via a modem 33
15 connected to the telephone network 35. It is necessary to
periodically transfer the billing information to the billing station
so that the television signal provider will have an up-to-date basis
for calculating the pay for view fee owed by the user. It is also
necessary to periodically transfer the billing information to the
20 billing station to ensure that old billing information for previously
viewed programs will be "cleared", thereby making "slots"
available for the selection of new pay for view programs.
The transfer of billing information requires modem 33
of the television receiver to call a modem 37 at billing station 30,
25 billing station modem 37 to acknowledge the receipt of the call
from television receiver mbde_m 33 by answering the telephone
call and establishing a proper "handshaking" protocol and the
successful transfer of billing information. This operation is called
a "callback”. A typical callback operation lasts between 30 and 60
30 seconds, and upon completion modem 33 will automatically
"hang-up". '

A callback may be unsuccessful due to a variety of
telephone network problems. Before describing these problems
and their solutions according to various aspects of the invention, a

35 brief description of the structure of modem 33 will helpful.
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Modem 33 includes an integrated circuit (IC) 39 which

controls various functions of modem 33. Modem IC 39 may, for
example, comprise a type 73K222U IC available from Silicon
Systems Incorporated of Tustin, California. Moédem IC 39
communicates with microprocessor 15 via the data bus and is
connected to telephone network 35 via a line transformer 41, a
RFI (radio frequency interference) suppression and protection
unit 43 and a connector 45 commonly referred to as a "phone
jack". An "off-hook” switching unit 47 and an "extension pick-up”
detector 49 are mterposed between line transformer 41 and RFI
suppression and protection unit 43.

In operation, under the control of microprocessor 15,
modem IC 39 will initiate a telephone call by causing switching
unit 47 to put modem 33 in an "off-hook” condition corresponding
to a user picking-up the hand-unit of a conventional telephone.
Thereafter, modem IC 39 determmes whether or not there is a
dial tone present by checkmg for energy in the dial tone _
frequency band, for example, between 350 and 650 Hz. If a dial
tone is present, a further determination is made to ensure that
another telephone call prevrously placed via an extension
telephone is not already in progress by cheeking for energy in the
voice frequency band, for example, between 1650 and 1850 Hz.
Most modems applications do not requrre the ability to distinguish
dial tone from voice. . However, due to the automatic callback
operation for transfernng billing mformatlon, the abrllty to
distinguish voice from dial tone is needed to prevent the modem _
33 from interrupting a user's telephone conversatlon with a senes
of tones or pulses representmg the telephone number of billing
station 30. Checking for energy in the dial tone frequency band

30 (350-640 Hz) is not sufficient because voice signals may contain

energy in the dial tone frequency band.. The check for the
presence of high frequency energy in the 1650-1850 Hz band
virtually eliminates the poss1b111ty of incorrectly detecting voice
signals as a dral tone. If a dial tone is _present and the presence of

35 high frequency energy is not detected, modem IC 39 causes the

telephone number to be draled
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If at any time during the callback operation, if the
hand-unit of an extension telephone is picked-up to place' a call,
"extension pick-up” detector 49 detects the occurrence and
modem IC 33 causes the callback to be terminated by causing
switching unit 47 to place modem 33 in the "on-hook" condition,
that is, "hang-up". Extension pick-up detector 49 operates by
detecting a drop in loop current which occurs whenever the hand
unit of a telephone is picked-up placing the telephone in an "off-
hook” condition. This feature is desirable because the callback
operation is performed automatically without any user interaction
or control and it permits the user to interrupt the callback
operation to place an emergency telephone call.

" While the test performed by modem 33 described
above are desirable for the reasons stated, they can result in
unsuccessful callbacks when certain telephone network conditions
occur. As a result, the billing information will not be updated and
the user may not be able to select additional pay for view
programs. = The telephone network conditions which result in
unsuccessful callbacks problems and solutions to these problems
according to respective aspects of the invention ‘will now be
described. :
One telephone 'network condmon which may result in

an unsuccessful callback is due to the generation of a poor quality

dial tone which does not meet the FCC (Federal Communication
Commission) requireménts. ‘A poor quality dial may have an
amplitude exceeding the maximum specified amplitude, contain
harmonics in relatively high frequency bands, or contain excessive
noise components (i.e., have a poor signal to noise ratio). All three
of these conditions cause modem IC 39 to detect the presence of
high frequency energy thereby incorrectly indicating the presence

~of a voice signal instead of a dial tone. This causes each callback

35

attempt to be aborted.

To overcome the problem caused by the high
frequency energy test, under control of microprocessor 15, after a
predetermined number, N, of consecutive callback attempts have
been terminated due to the detéction of high frequency energy,
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the detection of high frequency energy will be ignored and

modem 33 will dial out during subsequent callback . attempts until
a successful callback has been completed. After the first callback
failure, the interval between callbacks attempts is desirably
shortened compared the normal interval (e.g., about once per
month) so that a successful callback will be achieved within a
relatively short time. For example the interval may be shortened
to an interval between ten minutes and two hours. - In addition,
the two or more relatively short intervals may be mterleaved.
For example, a ten minute interval may be alternated with a one
hour interval. Once a successful callback has been completed, the
dial tone validation step employing the high frequency energy
test to discriminate between a dial tone and a voice signai will
again be utilized until another N consecutive callback failures
have again occurred.

The flow chart for the control program for overriding
the results of the high frequency test during the dial tone
validation step is shown in Figure 2. Step 001, which determines
whether or not there is energy 'in the dial tone frequency band,
and step 002, which determines whether or not there is energy in
a relatively high frequency band, are used to distinguish between
a dial tone and a voice signal, as previously described. If there is
a dial tone without high frequency energy, television receiver
modem 33 is caused to dial the telephone number of billing
station modem 37 in step 003. Thereafter, there is a _
determination in step 004 of whether or not a connection between
television receiver modem 33 and billing station 37 has been
achieved . A connection is verified if modem 37 answers modem
33 and establishes a handshaking protocol. If a connection with -

30 billing station modem 37 has been verified, a determination is

35

made in step 005 of whether the transfer of billing information
has been completed, signifying a successful callback, or whether
an error has occurred during the transfer of information, in which
case the callback is aborted. Modem IC 39 of television receiver
modem 33 _determihes whether or not the transfer of information
has been completed by determining whether or not a carrier is



WO 96/21320 B . : PCT/US95/15756

10

15

9
still being received (i.e., whether or not billing station modem 37
has "hung-up"). Alternatively, the completion of information
transfer may be determined by the receipt of a information
transfer acknowledgment transmitted by billing station modem
37. : _

A negative result in any one of the dial tone test (step
001), the connection test (step 004) or the callback status (or
completion) test (step 005) will cause the callback to be
terminated. ' -

Once a callback has been successfully completed (step
005), a "HFE override" flag is cleared and a "HFE failure" counter is
reset in step 006. Thereafter, the callback is terminated. The
label HFE in the flow chart stands for "high frequency energy”.

The HFE override flag and the HFE failure counter are used to

ignore the results of the high frequency energy test (step 002)
and to initiate a callback if a predetermined number of callback
attempts have failed, as will now be described.

If a dial tone is present (step 001) and high frequency
energy is also present (step 002), the status of the HFE override

20 flag is checked in step 007. If the HFE override flag has not been

25
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35

set, the count of the HFE failure counter is increased by one in
step 008. The count of the HFE failure counter is checked in step
009. If it is less than the predetermined number N, the callback
attempt is terminated. However if the count is equal to or greater
than the predetermined number N, the HFE override flag is set in
step 010, and thereafter, the callback is terminated. Setting the
HFE override flag will cause the telephone number of billing
station modem 37 to be dialed (steps 007 and 003) during the
next callback attempt independent of the results of the high
frequency energy test (step 002). After a successful callback, the
results of high frequency energy test (step 002) will again be
caused to be utilized because the HFE override flag is cleared and
the HFE failure counter is reset in step 006.

It has been found that four is a suitable
predetermined number of unsuccessful callback attempts before
the high frequency energy test is ignored. However, other
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predetermined numbers may be used. In' addition, the ,
predetermined number may be changed in response to control
information transmitted with the television ‘signal or via
telephone network 35. Further, the predetermined number may
be adaptively change dependmg on the history of callback failures
and successes. '

The above described procedure allows callbacks to be
complete when telephone network 35 provides a dial tone which
is not according to specifications. However, it may cause
television receiver modem 33 to dial (using tone or pulse) during
a user's telephone conversation. After television receiver modem
33 finishes dialing the number, it will wait for billing station
modem 37 to  answer and then will eventually hang-up when a
predetermined time interval, for example, 60 seconds, has
elapsed. However, television receiver modem 33 will not cause
the user to be disconnected and will not emit any sounds during
the waiting period. . ' o

Another telephone network condition which may
result in an unsuccessful callback is due to a drop in loop current.
For example, some telephone switching equipment cause drops in
loop current, especially when DTMF (dual tone multl-frequency
tone decoders are switched out after a telephone number has
been dialed using touch-tones (DTMF). '

As noted above, a drop in loop current is detected by
extension pick?up ‘detector 49 and is interpreted by modem IC 39
to mean that someone has picked up a télephone Accordingly,
during a callback, modem 33 is caused to hang up thereby
interrupting the callback. This prevents the billing - information
from being updated. However, it may also cause the television
signal provider (who typically pays for the callbacks) to incur
unnecéssary expenses due to the number of callbacks which are
interrupted after the billing modem has answered the call. In the
latter regard, as was noted above, modem c¢allback systems may
automatically increase the callback frequency once a callback has
failed in order to attempt to produce a sﬁ_ccgssful‘ callback.
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To overcome the problem caused by the drop in loop
current test, under control of microprocessor 15, after a
predetermined number, N, of consecutive callback attempts have
- been terminated due to the detection of a drop in loop current, the
5 detection of a drop in loop current will be ignored and modem 33
will continue the callback until a successful callback has been
completed. After the first callback failure, the interval between
callbacks attempts is desirably shortened compared the normal
interval (e.g., about once per month) so that a successful callback
10 will be achieved within a relatively short time. For example the
interval may be shortened to an interval between ten minutes
and two hours. In addition, the two or more relatively short
intervals may be interleaved. For example, a ten minute interval
may be alternated with a one hour interval. Once a successful
15 callback has been completed, the drop in loop current test will
again be utilized until another N consecutive callback failures
have again occurred. '
The flow chart for the control program for overriding
the results of the drop in loop current test is shown in Figure 3.
20 In the flow chart shown in Figure 3, steps which correspond to
steps of the flow chart shown in Figure 2 are identified by the
same reference numbers. Therefor, portions of the flow chart
shown in Figure 3 which are similar to portions of the flow chart
- shown in Figure 2 will not be described in detail again.
25 _Since the drop in loop current test is intended to. allow
a user to interrupt a callback under normal conditions, it is
~associated with the callback status test (step 005). Assuming that
there is no drop in the loop current, and that a callback has been
successfully completed, an "AD override” flag is cleared and an
30 "AD failure” counter is reset in step 011. Thereafter, the callback
is terminated. The label AD in the flow chart stands for
"automatic disconnect”. The AD override flag and the AD failure
counter are used to ignore the results of the- drop in loop current
test (step 005) if a predetermined number of unsuccessful
35 callbacks have failed, as will now be described.
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If the loop current has dropped, the status of the AD
override flag is checked in step 012, If the AD override flag has
not been set, the count of the AD failure countér is increased by
one in step 013. The count of the AD failure counter is checked in

S step 014, If it is less than the predetermined number N, the
callback attempt is terminated. However if the count is equal to
or greater than the predetermined number N, the AD override flag
is set in step 015, and thereafter, the callback is terminated.
Setting the AD override flag will cause ‘the results of the drop in

10 loop current. test (step 005) to be ignored (note the "YES" path
back to step 005 from step 012) during the next callback attempt.
After a successful callback, the results of drop in loop current test
(005) will again be caused to be utilized because the AD override
flag is cleared and the AD failure counter is reset in step O11.

15 ' As with the high frequency energy test, it has been
found that four is a suitable predetermined number of
unsuccessful callbacks. However, other predetermined numbers
may be used, the predetermined number may be change in
response to control information transmitted with the television

20 signal or via telephone network 35, and the predetermined
number may be adaptively changed. - :

The above described procedure allows callbacks to be
completed when the loop current has dropped. However, during
the time a drop in loop current condition is being ignored, the user

25 cannot cause television receiver modem 33 to release the
telephone line (hang-up) by simply picking up a telephone hand-
set (going off-hook). However, a typical callback only ldsts '
between 30 and 60 seconds, and modem 33 will hang up upon
completion of the callback. At any rate, after a successful callback

30 the drop in loop current/automatic disconnect feature will again
be enabled. Therefor, no real difficulties are anticipated.

While the modem callback control programs indicated
by the flow charts shown in Figures 2 and 3 may be utilized
individually (i.e., one without the other), it is desirable that both

35 be used together because the conditions to which they are
directed are both frequently encountered. The manner in which
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the two control programs may be combined is indicated by the
flow chart shown in Figure 4. In the flow chart shown in Figure 4,
steps which correspond to steps of the flow charts shown in
Figures 2 and 3 are identified by the same reference numbers and
therefor will not be described in again. _ |
Modifications in addition to those described above are
possible. For example, it will be appreciated that the principal of
initiating or continuing a callback after a predetermined number
of callbacks have failed can be utilized to deal with telephone
network conditions other than those which have been specifically
described. Further, while the same predetermined number of
unsuccessful callbacks are used for the two conditions to which
the ‘embodiments described above are directed, different _
predetermined numbers of unsuccessful callbacks may be used
for the two (and other) conditions. Still further, while the present
invention has been described in terms of a modem included as an

integral part of the equipment which it serves, the modem may be

a separate external unit. In addition, while the invention has
been described with reference to a modem used to communicate
billing information for a television receiver, it will be appreciated
that it is also applicable to modems used in other applications in
which automatic callbacks are required. These and other
modification are intended to be within the scope of the invention
defined by the following claims.
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Claims

1. Apparatus comprising:

a modem (33); :

means (45) for connecting sa1d modem (33) to a
telephone network (35);

means (39) for detecting at least one operating
condition of said telephone network (35); and

' means (39) for controllmg said modem (33);

characterized by ' :

said controlling ‘means (39) causing said modem (33)
to attempt to establish communications with and to transfer data
to a second modem (37) connected to said telephone network (35)
during callback operations which occur at intervals, but causing
said modem (33) to terminate a callback operation in response to
a detection of said operating condition of said telephone network
(35); and -
said control means (39) causing a detection of said
operating condition to be ignored thereby not causing said modem
(33) to terminate a callback operation after a predetermined
number of callback operations have previously been terminated
in response to a detection of said operating condition of said
telephone network (35).

2. The apparatus recited in claim 1, characterized in
that: _

said controlling means (39) causes said modem (33) to
attempt to establish communications with and to transfer data to
said second modem (37) during callback operations which occur at
shorter intervals than said first mentioned intervals after a
callback operation has been terminated in response to a detection
of said operating condition of said telephone network (35).
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3. The apparatus recited in claim 1, characterized in
that: | '
means (39) for detecting the successful completlon of a
5 callback operation; and
said controlling means (39) is responsive to a detection
that a callback operation has been successfully completed after
said predetermined number of callback operations have been
terminated for causing a detection of said operating condition to

10 be no longer ignored until after said predetermined number of
callback operations have again been terminated.

4. The apparatus recited in claim 3, characterized in
that: . _

15 said operating condition detecting means (39) detects -
the presence of energy in a frequency band which is higher than
the frequency band of dial tone signals in said telephone network
(35). : -

20 ' 5. The apparatus recited in claim 3, characterized in
that: N - |

said operating condition detecting means (39) detects

a drop in the loop current prov1ded by said telephone network

(35).
25 .
6. Apparatus comprising:
a modem (33);
means (45) for connecting said modem to a telephone
network;
30 means (39) for detecting the presence of energy in a

frequency band which is higher than the frequency band of dial
tone signals in said telephone network (35);
means (49) for detecting a drop in the loop current
provided by said telephone network (35);
35 means (39) for controlling said modem (33);
characterized by

This Sheet Has Been RTlac
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said controlling means (39) causing said modem'(33)

to periodically attempt to establish communications with and to
transfer data to a second modem (37) connected to said telephone
network (35) during callback operations which occur at intervals,
causing said modem (33) to terminate a callback operation by not
allowing said modem (33) to attempt to establish communications
with said second modem (37) in response to a detection of the
presence of sa1d high frequency energy in said telephone network
(35), and causmg said modem (33) to terminate a callback
operation by terminating communications already established
with said second modem (37) in response to a detection of a drop
in the loop current provided by said telephone network (35);-

" said control means (39) causing a detection of the
presence of said high frequéncy energy in said telephone network
(35) to be ignored after a first predetermined number of callback

. operations have previously been terminated in response to a

20

25

30

35

detection of the presence of said high frequency energy in said
telephone network (35); and | '

said control means (39) causing a detection of a drop
in the loop current provided by said telephone network (35) to be
ignored after a second predetermined number of callback
operations have previously been terminated in response to a
detection of said operating condition of said telephone network
(35).

7. The apparatus recited in claim 6, characterized in

that:

said first and second predetermined  numbers are
equal. '

8. The apparatus recited in claim 6, characterized in
that: ' '
' said first and second predetermined numbers are

different.

This Sheet Has Been Rep.

Mk

i



wossaso | IV INRAIN pcTsISISTSS
*+ C Lji M S * : -

10

15

20

235

30

35

[ THiE SHEET HAS BEEN
| REPLACED

17

9. A method for controlling a modem (33), comprising
the steps of:

detecting at least one operating condition of said
telephone network (35); characterized by

| causing said modem (33) to periodically attempt to

establish communications with and to transfer data to a second
modem (37) via a telephone network (35) during callback
operations which occur at intervals, but causing said modem (33)
to terminate a callback operation in response to a detection of an
operating condition of said telephone network (35); and

causing a detection of said operating condition to be
ignored thereby not causing said modem (33) to terminate a
callback operation after a predetermined number of callback
operations have previously been terminated in response to a
detection of said operating condition of said telephone network
(35). '

10. The method recited in claim 1, further
characterized by the step of: _

causing said modem (33) to attempt to establish
communications with and to transfer data to said second modem
(37) during callback operations which occur at shorter intervals
than said first mentioned intervals after a callback operation has
been terminated in response to a detection of said operating
condition of said telephone network (35).

11. The method recited in claim 1, further
characterized by the steps of:

detecting the successful completion of a callback
operation; and | |

causing a detection of said operating condition to be no
longer ignored in response to a detection that a callback operation
has been successfully completed after said predetermined number
of callback operations have been terminated umtil after said
predetermined number of callback operations have again been
terminated. |
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