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(54) Titlee MODEM WITH AUTOMATIC CALLBACK PROVISIONS /

(S7) Abstract

A modem (33) is included in a television receiver for transferring data, such as "pay per view" billing information, to a modem (37) in
a billing station during periodic callback operations. The television receiver modem (33) monitors the telephone line (35) for predetermined
conditions, mhasﬂwpresmot‘hxgh frequencyenergyoradropmmetelephmhne loop current, indicative of telephone use. The
television receiver modem (33) will ordinarily inhibit or terminate a callback in order to avoid interfering with normal telephone calls when
the predetermined conditions are detected. However, medemﬁmofﬂwmedWmnnedcondmmsmaybecamedbywlephonenetwork
problems and not by normal telephone usage. Accordingly, the modem (33) is controlled to ignore the detection of the conditions after a
predetermined number of unsuccessful callbacks due to the detection of the conditions until a successful callback is achieved.
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10 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

15 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

20 center via a 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 invo'lves the initiation of a

25 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

30 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”.

35 Thérefor, at some point, the user will be unable to select new
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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 utlltzmg more
frequent callbacks may not result in a successful callback, and
15 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.
| The present invention is in part based on a recogmtton
20 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 frequency
energy due to noise on the telephone line whlch may be
incorrectly interpreted by the modem to mdtcate ‘someone
235 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
30 recognition that if a callback has to aborted by the modem a
predetermined number of times, statlsttcally 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
35 telephone call due to, for example, the presence of high frequency
energy or a drop in loop current, and initiates or continues a '
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PCT/ US95/ 1§756 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;

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

15 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

20 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

235 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

30 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

35 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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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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unit (CPU) 1B1formauon 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 6perated
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 completlon 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.



10-read only nenory (ROVM 21 and random access nenory (RAM 23. ROM 21
st ores r ol rogram and ot her data for contro
\ﬁé‘?ﬁ/ﬁgﬂf s %@gﬁdﬁ?%er eit

television receiver. Data stored in ROM 21 is coupl ed _

is processed. RAM 23 tenporarily stores data processed by CPU 19. Wile
ROM 21 and RAM 23 are 1 5 indicated as being integrally included wthin the
sane integrated circuit as CPU 21 by a surroundi ng dashed line, either
one or both of ROM 21 and RAM 23 gmy be separate units. M croprocessor

: £ th | ; .
data bus. 20 oo Mibentiasry fé@ﬁé%'cﬁop” Biegrgind et (@F) 58, whikmber o
relativel ycomMpISexamusrfllndtmnst iofnmodeth 3%t UMklenhi KO 39 émay, for

control | abéﬁh;seﬁ USRipriskO af "i?ltf%égelésﬁv%{ 1ab13° B eﬁgjéﬂ s and

features VISIOﬂ rec rirn es a C ract ? r 25 for

gener ati ng X?P&% EFOWF‘E%%& at%l“§§n5|§#a fornjay, Mm@mg 38Play 25 unit 11
to di Spliycémxﬁuml&atdsutwtﬁnmlcﬁdprbuésﬁﬁd 18t R4 th’éf th@tbﬁ‘ and i§0 guide the

Th Si als are coupl e to, sig rocessing section 5
\?\;g: et hgyggﬁ%eaq(iﬁé efq etg sRlione; H’& ¥ gg Yita@ rime OFTREE ad di spl ay
unit 11. TRFIclﬁmchot drequency anaenferencegelﬂljbg texdiom dnd pgf@tech@ndl spl ay

- d
“amart car oL, W@%S%%'ﬁ%g?’ér@“m%ﬁﬁ% fermgd 19 A0 [RROB, " T

i cropr oceléiskr arftin g ffhaokdd switghing dusit\47 and rat "ehtnnsjoﬁ qicksupessi ng
decr ypt] Ondéetst - RECHHEIHONd Detween' I mﬂs?araﬁfe&faaxdfgr 13| | ow ng
a the television receiver to 35 sel ec process the recelve teI evi si on
signals. SYRPTE 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
15 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 furtherl determination is made to ensure that
20 another telephone call previously placed via an extension
telephone is not already in progress by checking 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
25 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 vorce 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 possrbrlxty 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 dialed.
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Anong t he many functions and features controllable by -the user is the
selection of so called "pay for view' prograns. 5 The pay for view .
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The. transf or hepKE c?‘?rieﬁéto'nﬁf”oﬂm ?m%r%da. dexirablec hegause the callback
10 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
15 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
20 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

25 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

30 high frequency energy thereby incorrectly indicating the presence

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

attempt to be aborted. ' |
To overcome the problem caused by the high

frequency energy test, under control of microprocessor 15, after a

35 predetermined number, N, of consecutive callback attempts have
been terminated due to the detéction of high frequency energy,
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unit 43 arrélativelynsbortr tithecorfiamiexamgler tlezl interval amayh dee shortened
to an interval between ten minutes and two hours. . In addition,
the two or more relatively short intervals may be interleaved.
10 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
15 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,
20 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
25 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 -
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

35 modem 33 _determihes whether or not the transfer of information

has been completed by determining whether or not a carrier is



jbck". An "of f-hook" switching unit 47 and an "extension pick-up" 1 0

det ect or | nt er posed between- 1'i ne transforner 41 an

spppresm &96%32 prot ection unit 43. I n ope?%ﬁ’g%wlsn er the
control of m croprocessor 15, nmdem I C 39 will initiate a tel ephone
call by causing sw tching unit 47 to put nodem 33 in an "off-hook"
condition corresponding 1 5 to a user picking-up the hand-unit of a
conventi onal telephaone. Thereafter, nodem | C 39 determ nes whet her or
not there is a di al tone present by checking for energy in the dial

t one frequency band, for exanple, b®tween 350 and 650 Hz. If a dial

Lone s presgll b@xﬁ%rfeeefveaet(%m WOk g% B billngRAkn! RideR 1Ot her
tel ephone ca evi X ‘g via .an tenSIIﬁS 0& "b@ one, i s not
e@‘é“&f}‘ﬁ: eck ifﬁ“?‘\‘)‘i"’elﬂer'g‘f completion of oinformatiaency band,

already in p
for exanple, mmerma Sbe adetetfififledizby the Me&éxptodfns ﬁifblrmaimons do not

o he aut orAnSTeE) ﬁaﬂi‘?f&ﬁféﬁéﬁt%ﬂs i | RS AhRE Bl [RoRLE - e

i nfor mat i off, 3tthe ablllty to di sti ngui sh voice from dial tone is needed
to prevent the nodem r:eu n I o}
conversation with a serl Jt{ ?é?ﬂ? in %S' QPé w%ef%ltélgrftapg &%h (step

t el ephone nufBd), éhebwnnwgmn test &Sﬁﬁ‘-@noﬁd) %éhﬁl ﬁ@ﬁb‘tﬁk érﬁ%ﬁ“@y(‘?lh t he dial.

tone frequengpnijlétiony 1(335((3&3!)065)) willnghuse!fthe CtAllbadkegaube voice signals
may contain ener&é{]l n the tone frequency band. The check for the

presence of ency energy in the 1650-1850 Hz band virtually
el i mi nat e$ 0t he possi bi Once af callback chas ybebant saccessfullyc eompleieghdbtepas a

ety TS no OV ECHHEE AR CTHY 1ol OV TR i Sl F e
di al ed. reset in step 006. Thereafter, the callback is temnnated

label HFE in the flow chart stands for "high frequency energy”.
The HFE override flag and the HFE failure counter are used to

15 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
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

25 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

30 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

35 predetermined number of unsuccessful callback attempts before

the high frequency energy test is ignored. However, other
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7 If at any time during the callback operation, if the
hand- ufYQ 9¥2132%, ext ensi on tel ephone i s picked-up to pl acBCHUSAN15756

"extensi on pick-up"” detector 49 detects the occurrence and nodem | C 33
causes the callback to be term nated by causing 5 switching unit 47 to .
pl ace nodem 33 in the "on-hook" condition, . ~that is, "hang-up".

- Extensi on pick-up detector 49 operates by detecting a drop in | oop
current which occurs whenever the hand - unit of a tel ephone is picked-up.
pl acing the tel ephone in an "off- 1 ghook™ condition. This feature is

desi r abl C 10 erati,on }J s f.ormed automatically

ngats Ih(r)ﬁt gngﬁ%gée{???ﬁﬁ%% a@'!"iﬁ%_mayo c ety idhoap‘ﬁl{lﬁgr & the user to

i nterrupt predetermibaed numbespmayt i ben clmrxgeulceinamequ{)sgertoycbaamphongl ca:cl .
VWhile th I d e ' e e desirable for
th:a ?easgng@rnﬁ{ ,Ipt%sr??tear)e?alf?{lhg %ﬁl@gﬂﬁggug%nsagfﬁ 3 ggqr | backs when
certain teF’éSREﬁEenQFWBPT(k cgﬁdi t Furgher, theopredetesmined csumben maaypi | | i ng

| nf or mat Bobevatiptisélpchange! ddpending on !the HEtbryTmof NalItRK? Fhifnidy el ect

addi ti onal y faor view prograns. The tel ephone network conditions
.whi ch resuﬁﬁai ﬁugcesseﬁnsuccessf ul call backs problems and solutions to these
problems 20 accor di dthet abosepdeséribedispricedusé allewsnealibacks ol lbenow be

described. complete when telephone network 35 provides a dial tone which
is not according to specifications. However, it may cause
10 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
15 elapsed. However, television receiver modem 33 will not cause
the user to be disconnected and will not emit any sounds during
the waiting period. . S '
Another telephone network condition which may
result in an unsuccessful callback is due to a drop in loop current.
20 For example, some telephone switching equipment cause drops in
loop current, especially when DTMF (dual tone malti-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
25 extension pick?up ‘detector 49 and is interpreted by modem IC 39
to mean that someone has picked up a telephone. 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
30 signal provider (who typically pays for the callbacks) to incur
unnecessary 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
35 failed in order to attempt to produce a sﬁ_ccgssful‘ callback.



Cne tel ephon

e network condition which may result in an unsuccessf ul

cal | ba’ck“} ?Li? to the generation of a poor quality dl; rosaans7s¢hi ch

does not #e Fcc (Federal Communication 25 Conmm ssion) requirenents.
A poor quality dial may have an anpl i tude exceedi ng the maxi mum
specified anplitude, contain harnmonics in relatively high frequency

bands, or co
to noise rat
detect the p
I ndicating t
causes each

over cone the

ntai n excessive noi se components (i.e., have a poor signal
io). Al three -+ of these conditions cause nodemIC 39 to

resence of 30 high frequency energy thereby i ncorrectly -
he presence of a voicelsignal instead of a dial tone.

cal | back To o¥vereome the problemtedised by the drop in Ibop
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cont ol of nFRPAL dbskelat Codtg) mﬁ%@f@f&f&? ey GogL, (osl oncer

consecutive
detecti on of
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of high fr

during subsequﬁnboﬁﬁhhbaﬂie Fallbaeksutitil i 4 successfallccutisackl has! bé&tk has

been conpl et
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15

20

25

pmda;anmmnd enpmbena M, of canseautivenicaliback daempts hbave

5%&19 hter i ANRAC HuBNES Ghe detectid ¥/ & 1dcdp in loop curent, the

etessiomof 3 dfan iBclqap susens will be igacredAnd Modem Sdut

ng '%‘fette% tgeftf' rtlsxe ﬁ%sltl- ?:%ﬁ%ack 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 interleaved. For example, a ten minute interval
may be alternated with a one hour interval. Once a successful
callback has been completed, the drop in loop current test will
again be utilized until another N consecutive callback fallures
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.
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.

_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

30

35

there is no drop in the loop current, and that a callback has been
successfully completed, an "AD override” flag is cleared and an
"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
callbacks have failed, as will now be described.

tion



failure, the interval between callbacks attenpts is desirably 5 shortened

conpared the normal interval (e.g., about once per hat a
succed¥P 8621320 | back will be achieved within a rel at ﬂ/@ &g}f@# tine.

For exanple the interval may be shortened to an |nterval bet ween ten
m nutes and two hours. In addition, the two or nore relatively short .
intervals may be interleaved. 10 For exanple, a ten mnute interval may be
alternated with a one hour interval. Once a successful call back has
been conpl eted, the dial tone validation step enploying the high
frequency energy test to discrih2nate between a dial tone and a voice
signal will agagf the 19d 6* chffbni"had drOBpEE! ¢ Qﬂ%%r' | back

[o] or e

failures 1 5 have_ agai n oc

control pP&@F&% g d%e‘?‘?’q ﬁgm step i 2.5l the H&eﬁ'il gadl?éncy t est

\cli\zri Egdt thﬁoﬂlltﬁdent 968 the coéht At thee ADefailgres eewnternxd:utﬂgfeased Byep 001,
iC e e r er e one

frequencyg{}g‘r@ §‘f(? erléhs:ﬂbe 66’2“Pv§¥ Elﬂe dgpef#‘*fgs‘g%@ & 8€e‘ﬁ‘§tdt there is

energy Snstep 0d4: el Kt itviés Jless ghaﬂr ﬁw@legieﬂeme&rmlmbeﬂ Nop thest | ngw sh

b I f
betveen - callBack Hucrife 8" fbrihilifiel SHBIRvera i Wdit! 15 Sapaliged. |

energ tel I Si on recel ver
nmodem 33 PE E%Gd th%ﬂdmﬂ Hfﬁéetfé'mipﬁ@néumh%e&’of %.XD yersidet flagon nodem
37 in steps Q8. inTRespadlsr Hhﬂie}ehﬁeﬁ the éﬁllﬁ{dﬁ 'iéltt!e?ﬂuhiteat ep 004 of
uhether oKfthe s HAE HSRA TR, cabdd Th He8is oo e’ GBRISH 53, 2
nodem BO hoopwowsrentdtest (ste3 D0F)d tebentignoreds (noteamHsH%ﬂ%EStj patht ocol . If a
ggtnngSnt Ingp &tflb %Qe]? Ms “ﬁoﬁ{ a%‘heg ng’jan%r@ér ng‘ %’a?gﬂnd; egtto?n%t I'1ing
i nf or mat i &fter a EEQCQ:?@ dhesxegnltswfmgir@psmdm gureeat | st k, .or
whet her  (00SY" vl %rgam%@%w‘séedwi be' Rtilized beddseCth®f AD iover@dEON. N
whi ch . e . .
- 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 predetermmed
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




case the call back is aborted. Mbdem IC 39 of television receiver 35 nodem
33 deter:}i,ggé,z ther or not the transfer of information pcrligss/ixsH
y

conpl ete eterm ni ng whether or- not a carrier is WO 96/ 21320

PCT/ US95/ 15756 - 9 stiII bei ng
received (i.e., whether or not billing stationrnuden137 has "hung-up").-
Alternatively, the conpletion of information ;“ ‘transfer may be determ ned
by the receipt of a information transfer acknomﬁedgnent transmtted by -
billing station nodem 537. A negat i've ' ré&sult i’n any one

of the dial tone test (step 001), i connection test ($tep’004) or the

cal | back stale (b controRplograniy) miap ibd Yommbied) isi indiessdebyheheal | back
(0] e er

t |l b b full
conpl et ed (stt?Bna ﬁaﬁo%'}“& “\—ilg:l’fgﬂ’\'f"errlogkgl “P“r Vst 7‘% 'gﬁﬁ EU&&ESEi o
failure" courstepsiwhich corssspond $o estep6of Ther Heit ehartshehownl fack is

term nat ed. T%rﬁ?:r:i abel 4 e:c @dé&?fléﬁoﬁgcﬂﬁég "h‘é?exfe%e Hh%érEeﬂﬁW”Cy

energy overri ["a ure counter are used t
15 |gnore thethezefiort willf nphebwogps nbsdungzga;ner gy test (step 002) and

toinitiate a callback Modifieafions cid 4RALIBATES tHseCdeséribéd 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

10 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

15 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

20 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.

25



attenpts have failed, as wll ﬂ descri bed. _ | f adlalt _
tone i (step 001) and hvEr Mm mm‘ l ener g S resen
(step 8‘6‘2? ? e status of the HF f H(i " ILg is cﬁgyi'gggq"ﬁsét ep 007.
| f the HFE override flag has not been set the count of the HFE
failure counter l-by—one in step 008. The count of the HFE
failure count egE—3—Ti} "si-'BEB\tp 009. If it is less than the .
pr edet er mi ned Jh\be Ao ‘cal [ back attenpt is term nated. However if
the count is equal tB‘.‘ et e 25 than the predeterm ned nunber- N, the
HFE override flI'ag 1s set in st ep4010, and thereafter, the callback is
termnated. Setting the HFE'overrlde flag will cause the tel ephone -
nunber of billing station nodem to be dialed (steps 007 and 003)
during the - next call back attenpt Hﬁﬂﬁpendent of the results of the

hi gh 30 frequency energy test (step-002). After a successful callback, the

results of high freqyenc Eg% 002) will again be caused _
to be utilized becauge t#ﬂﬁ verrll(’lrg l?&?@ is cleared and t he HFE -
failure €ounter is rds&odems(33):006. It has been found

that four is a suuta%@mewy%etsmm 45 mefiet (3§ eRply! cal | back
attenpts b f.or %QSSrequency erergy test 1s1g oreél However ,

i
othor' - ie\gphgne asswork
PCT/ US95/ 15756 means (39) for detecting at least one operating

condition of said telephone network (35); and
10 ' 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)
15 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
20 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). '
25 _
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 |
30 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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10 pr edet er m ned—ﬁuﬁibeﬁs—ﬁﬂ&y—be +sed. In addition, the

predet er m ned nunb be..changed in response to control I nformati on
bransm { HRSSRIZN ¢ he Hﬁiﬂﬁmmﬂﬂ WHB!II fvia  telephorfCHERIISTSss,

Further t he predeter 5 be adaptlvely change dependi ng on
t he hlstory of call back failures and successes The - .

above described procedure allows callbacks.to 'Iﬁ'HI '-_*: BN BN
t el ephone network 35 provides a dial tone which 5. Sﬁ C&gt accorfing to
specifications. However, it may cause 10 tel evi|si on Dr modem 33 to

dial (using tone or pulse) during 13 user's tel ephone conversati-on.
After television receiver nodem 33 finishes diali ng the nunber, it wll
wait for billing station _. nodem 37 to,ansyer .and will .ev nIuaIIy
hang- up when a pr ettet 4G APRATAtHE Tesited ) clapp aetegged chnds,

has 15 el apahd¢: However, tel evisi on receiver rmdem 33 wi |l not cause

the user to be di sconnect ed not.. em n ' t he
wai ting period. mearns A %rt ﬁ’@l’e?gf% %8 8&%% °§§F§&Pﬁ."8n°&h¥ch
may r és dallbackaroperationgsandil cal | back is due to a drop in | oop
current. 20 For exanpl hi n s in
| oop current espeC| alﬁ mgﬁﬁrgﬁkg’ﬁg%{]?’{o?@é ié“ie dgoﬁefnoc%lﬁe%%g
decoders ar ¢hatii a ceal qperation MSebﬂb‘hesnﬁmﬁ scompleé@énafipél ed
using touch- §a‘iﬂe?réﬂ%med number of caﬂbaél@té eﬁiﬁfbﬁs e Geenn | 0op

e A otk s T back B Db Bl 7 =
Accor di ndl @,be no diongey igmoredbaakil aftéensaid psedmesnmed) ﬂumbenpoﬁ her eby
I nterrupt| ”gc&lﬂf‘aci:a'éﬁb%honlh have' %‘&E{H Sbéél? Rridihfgd. nf or mation

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
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from bei ng updated. However, it may al so cause the tel evision 30 si gnal
provider (who typically pays for the callbacks) to- |ncur unnecessary

expensWO¥F3Wo t he nunber of cal | backs which are HVIPEPSaf t er t he
bil'ling nodem has answered thRe—Tz? In the fatter—regard—as—was not ed
above, nopdem cal | b& 16 By .| autonmati c se the cal | back.
frequency once’a ¢gl¥ failled in orde "ﬁl’eﬂmjim m””" oduce a
successf ul caflback' —ME-O6.

PCT/ US95/ 15756 . S To
-over cone the probl em caused by the dt6p in loop current test, under

control of m CrOprOC%ﬁﬁ)rc&ﬁrolﬁfdgerméans (39)%5%@‘ §4d oddh (3\3) of
consecuti ve cal |, b fttte en term.nated due,to the detection

e
of a drop f P%B HE ® E?sEPé:llE?‘t icommunications  With, 39dc 8Prent wil |
be i gnor edtrandferodiata 3 a secohd mwdemuS7)heonnedtedcito usdidl telephonessf ul

cal | back hﬁ?u%ﬂ@ (35) ﬁlﬁﬁﬁtgt&‘h%cﬁf to‘tiyferiﬁs%;e '&zﬁtcolfa&éth rt‘éenigrtélewas the

i nterval sira conpared the
nornmat 3 capsiagy said éngdemat{aat querrpmatqommllback reperationc byssoti|

cal | back aﬁowlhg lssx@qhba&ﬁfi @3Hhte aém @ttd"-‘&sk’alﬂm{ tedmiffuniERfioRganp! €
t he i nteryval ene(,to0.an | terva bet,ween, t en jm nutes
and two holfith §ai %f«ﬁondimﬁm dn TRSPENSe| to; @, detection of the
presence of sa1d high frequency energy in said telephone network
(35), and causmg said modem (33) to terminate a callback
10 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
15 (35) to be ignored after a first predetermined number of callback
. operations have previously been terminated in response to a
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
20 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

ﬁ"

(335).
25 _
7. The apparatus recited in claim 6, characterized in
that:
said first and second predetermined numbers are
equal. ' |
30 . . _
8. The apparatus recited in claim 6, characterized in
that: ' '
' said first and second predetermined numbers are
different. '
35 -
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i hterval s may be inter a ten mnute interval may be
alternated wwth a one w HLﬁ Eﬁce a successful ﬁﬁjgégz]ﬁ has
been conpY@P0&232¢ he drbj li t test will agar 6 zed
until another N consecutive caI I back failur es. have aga| n occurred.

The flow chart for the control program for. pexsefri-ene— e results of
the drop in loop current test is shown |n'3'gbi!w ¥ ne fl ow chart
shown in Figure 3, steps which correspond to REEIIP&EB of the flow chart
shown in Figure 2 are identified by the Sane T eference nunbers.
Therefor, portions of the flow chart 17 shown in Figure 3 which are

simlar to portions of 9. he.;;gc 'rﬁé\‘.h%afér contrdﬁiﬂgg |ﬁoﬁhgpr(33? % F?rmﬁgbe

described in detail agﬁ he drop I'nh cur Fent
test is intefB@dSERS a user to interrupt a call back under nor mal

conditions, it is detecingt & leasthohbeoperaltingc lconditions ofsaid st ep 005).
Assum ng t ha p urrent, and that a
cal | back hasttgggmone er{eg °§'§53?§ f%ﬁ%*}?{éego%éﬁ "AD override" flag is
cleared and an 30 ' ADcaaismg esmdoqu&m 63)esetp¢m06tceﬂyomtenmerteafter
the cal | back egtablidhs éd‘iﬁ nThﬁlthaﬁﬁfi ifee &ﬁﬂWtGhﬁ”&e@drﬁf‘ds for
"automatic disc nnec& "le Al m %@a@r t e AD f ahbéﬁ
counter are Jge hovia hde s NgIWP PR, 53 108FK ent
test (step OQ’;Beraﬁoﬁspwmewaureat nigtéxsal§)f buﬂmmgfsmd fifodeah | (BB)KsS
E‘é\{f UfSSIS} %7 d S te¥mhinal®% RG1fbaRE" Beratlon in }lggp%g €%%°% detection of an
10 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

15 detection of said operating condition of said telephone network
(35). '

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

20 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

25 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
30 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
35 predetermined number of callback operations have again been
terminated. |
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set (going off-hook). However, a typical callback only |lasts bet ween 30
and 60 seconds, and nodem 33 will hang up upon conpletion of the

cal | back WAP6/2430 r ate, after a succes’sful2e(a | back 30 the BEHESISI¥op
current/automati c di sconnect feature wl| be enabl ed. Therefor,

no real difficulties are anticipated. Wi | e the nodem
cal | back control prograns 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 freauently encountered. The manner in which
CLAI V5 1. Appg QTBAPR\N: a nodem (33); 5

means (45) for connecti i Jeuh ()33) to a tel ephone net wor k (35);
detecting nmeans (47) for Mg E&$ﬁ.'ven [at | east one] operating
condition of said tel ephone netgork (35); and " a mcroprocessor

(15) coupled to controllin@0teg (39) in 10 said nodem (33) having a
stored program for causing s$p’d nmodem (33) to attenpt to establish

communi cations with and NG® DIALTONE

PERFORM CALLBACK |
(DIAL AND CONNECT
WITH MODEM)

INCREMENT '
HFE FAILURE COUNTER

009

HFE FAILURE™N\UNO
COUNTER
>='N'?
010, YESY
SET HFE OVERRIDE FLAGI
CLEAR HFE OVERRIDE FLAG]
RESET
HFE FAILURE COUNTER
END CALLBACK ATTEMPT |
(GO ON-HOOK) FIG. 2
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transfer data to a second nodem (37) via said tel ephone network (35)
during cgd%?ﬁ?moperations which occur at jintervals, but perGadak sai d
0

nodem (3 erm nate a cal |l back opera'/(ﬂr in 15 response to a detection
of said given operating condition of said t el ephone network (35);
characterized in that: sai d given operating condition being

i ndi cative of a transm ssion characteristic of said tel-ephone network
20 corresponding to the presence of energy in a frequency band which is
hi gher than the frequency band of dial tone signals or corresponding to
a given change in the netw I ent ; said stored programin

said control ling nmeans /PERFORMGALLBABKY detection of said given operating
condition to be i gnor eq (DIAtrANDY CONNECTt] causing said nodem (33) to
term nate a call back oper aNTRFMODEM)t €/ a predeterm ned nunber of call back

oper ati ons have previousy-—heer—=erm nated in response to a detection of
sai d gi ven operating condit¥on of said tel ephone network (35). 30

2. The apparatus recited0dn N characterized in that: ' sai d
controlling neans (39).C aszNodem (33) to attenpt to establish
conmmuni cations_with a N a.to sai d second nodem (37)

during cal |l backk operatio
first mentionegd intervals 3
in response tg a detection
net wor k (35).
AVENDED SHEET

at shorter intervals than said
cal | back operation has been term nated

COMPLETED | YES

INCREMENT
AD FAILURE COUNTER

014

AD FAILURE
COUNTER
N7
015 YES
SET AD OVERRIDE FLAG | -
. \ & '/011
CLEAR AD OVERRIDE FLAG
RESET
AD FAILURE COUNTER
END CALLBACK ATTEMPT |
( (G0 ON-HOOK) FIG. 3
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3, 'The apparatus recited in claiml, characterized in that: means
(39) foryg9ke3he Ny the successful conpletion of a cal | peprgsospngd | on;

and 5 said controlling means (39) is responsive to a detection that
a cal | back operation has been successfully conpleted after said
predet erm ned nunber of callback oper #i/ods have been term nated for
causing a detection of said operating condition to be no | onger ignored
until after said predeterm ned nunber of 1 O call back operations have again
been term nat ed. 4. The apparatus recited in claim 3,
characterized in that: - sai d epe Ry, condi tion detecting means

(39) detects the presence of ener{dl flldquency band which is higher
than the 15 frequency band of di al to(BﬂOEF—ﬂﬂOK) 4 in said tel ephone network

(35). 5. The apparatus reciNed—h—e+ains 3 or 4, characterized in
that: 20 sai d operating Condltldﬂ1 0t ecting neans (39) detects a drop

PERFORM CALLBACK
(DIAL AND CONNECT
WITH MODEM
012
AD
VERRRIDE FLAG)

INCREMENT
AD FAILURE COUNTER

SETHFE VERRIE FLAG

CLEAR HFE&AIgS %\{mmns FI.AGS
SET AD OVERRIDE FL_AG| HFE & AD FAILURE COUNTERS

4

iy

END CALLBACK ATTEMPT

GO0V FIG. 4
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: RCA 87837
in the | oop curre aild tel ephone network (35). 6.
Appar atus as reci rither eharacteriged Rye, : W% LSTEANS, 00
(39) for detecti ng nergy in a 25 'fquuqncu- band swht ch t+g _-
hi gher than the ffe band of] dj al t one si gnal*s *rrr sai d tel*e‘phone .
net work (35); nmeans (49) fpr detecting a drop in the | oop current
provi ded by sa Kk (25) - said controlling neans

(39) causi ngpr ﬁhmfdenv(e&&hgto Abcordinglyatie B dekirhblek topafiaihiye by not
241 0" 'second TR Grpptemb *dup & (ilEBbels Sﬁﬁtef?@éﬁﬁ@ CBRRSTD! eoence of
sai d hi gh frequen©ne techmiqyy fmr sapidingl blhige prebleank Q%)Lo and causi ng
sai d-modem unfieskfil! SAMTbARKS i@ (RlcalaE naPHiadd néfgee m nat' ng 35

COITITUI’II CatIOI’lS al ready esta sal secon

16 in resposuecassiel G@ﬂ]@@f:kor\tooflmélad? opallba¢le 3tospladi reﬂﬁl@ﬂt ded
by said tel eﬁﬁef\@alsewﬁfﬁﬁré@% the normal aﬁté}vﬁmtmh RS 1§3§>) causing a
detection of the sen sai ue ener
t el ephone ne¥HdR f Sfaﬁﬁaclg bESOFg‘FfEfFEB %é 3‘?'?% g%/?etcépﬁ?che&ftﬁﬁnber
of call back an opsucdessfid hallbaoke\loocdllyadieem imuenvaiat bdtweer etgponse to a
" minutes and two hours until there is a successful callback. As a
10 modification of this technique, the modem may be caused to
callback at intervals which alternate between a very short
9 interval, such as ten minutes, and a somewhat longer interval,
such as an hour. However, the technique of utilizing more
frequent callbacks may not result in a successful callback, and
15 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.
An example of a modem for collecting and sending billing
20 information to a central office via telephone lines is described by
Asip et al. in US patent 4,361,851 entitled SYSTEM FOR REMOTE
MONITORING AND DATA TRANSMISSION OVER NON-DEDICATED
TELEPHONE LINES which issued 30 November 1982, In the Asip
et al. system, the central office computer generates an
. 25 identification tone (e.g., a "handshaking" protocol) when dialed-up
by the modem. If the return tone is not detected, a processor in
the modem assumes an unsuccessful dialing and releases the
telephone line and attempts to re-dial a random interval later.
The Asip et al. system, however, does not take into account
3 0 transmission characteristics of the telephone network coupling the
modem to the central office which may be subject to various
anomalies.
The present invention is in part based on a recognition that
there may be various telephone network conditions which may
35 cause a callback to be incorrectly aborted by the modem. For
example, one condition may be the presence of high frequency
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detection of the pregepee of—sat-d~1 h frequency energy in said

t el ephone network (3p)]| and sal d control neans (39) causing a.
detection of a drop n| t #e0 £65 1985 cr.xrrent provi ded by sai'd .tel ephpone - ,
network (35) to be gnored after la second predeterni ned nunber ‘of >
cal | back oper atiops have previously i)een termnated in response to a
detection of said opé&sat+ag—condtron sai d tel ephone network (35). 15
7. The appareaiemgyrénétmd n'omsaslcm' thé, tebek;ﬂrcmet émezwhmh et be sai d

first and s Qﬂﬁrd%x ;;”Qﬁ% ndicate . somedtie | Ne

appar at us r pgrg racteri ze tlhd[ tEO said first
and second ﬁpedlﬂlwm Aewth@nm'@ndxtmm lﬁlﬁftb‘pgntn the loop curgentpofrshaod for
control ling téleémgﬁ(;ir']@ (1568 - wﬁwﬂ)rmayneetﬁfcorre& Pit&f Bipreted t; edetecting a

gi ven operati Ion of s d telep net char acterized
by] 5 meges; &1 Gausdo Y (§9§ﬂepae PYBI:E d’&FkVE aleée%p&e lgphang apl i sh
comruni cat i mdmmlmand to transfer data to a second nodem (37) via a

t el ephone net wor duri-n L1 back e ns which occur at
intervals, but ca eg?ﬁ"ij ﬁ%%‘gm‘t 3‘§)all%§ E’ ‘?ﬂoﬁgt ALl 900 e hack
operation i mecegm’nnme that af detoatlbiack hds 40 apertedi by the cmodEmi an of said

t el ephone n [Act y: : cLjng said
gi ven operat &g co&g %:d number of %ﬁlcgtls\?ﬁﬁ?tﬁgallg? it will be caﬁ?n‘:&’ by

char act ediktone of e @Ondl%ﬁ@smb%rﬂbqy% Qforth@slp]é%dlaﬁ@ ﬂ@t tbﬁe the esence
of energy i RcRubfep@deBEYaPat®ual telephone call. Therefore, according 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 continues a
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whi ch is highe T gaicy band of dial | \

cof respondi ng T,'F G 3¢ i n.the network mﬂmmm}m“ﬁuﬂ”"l ST
causi ng a detdctli on of said oferating condition te be Tgnhote *» thereby .,
not causing saj d mMPAPREB3W®Y7td tlerm nate a call back 5 operation after a °*

huprber of cal | bgck operati ons have previously been

predet er m ned _
termnated in fesponse (0 a detdcti onldf said operating condition of

sai d tel ephone} net work_(35) CLAMSThe nmethod recited in claim?9
further characterized by 10 the step of: ' causi ng sai d nodem (33)
to attenpt to establish comuni cations with and to transfer data to

sai d second nodem. App#atasir¢amgpyaingyack operations which occur at
shorter interval s modehpn3ggi d first mentioned intervals after a callback
operation has 1 5 been éﬁgm ated in response to a detection of said

oper ati ng condBERBR P)saff conppsiéng sted wmoderspP3) to a telephpme The
met hod reci tredwiorkc! @3y 9 further characterized by the steps of: 20

detiecting Lhe suciSsil SRR GTeS! (RS BE Tt Bhse on
operating condition of said telephone network (35); and
a microprocessor (15) cbupled to controlling means (39) in
10 said modem (33) having a stored program for causing said
modem (33) to attempt to establish communications with and to
transfer data to a second modem (37) via said telephone network
(35) during callback operations which occur at intervals, but
causing said modem (33) to terminate a callback operation in
15 response to a detection of said given operating condition of said
telephone network (35); |
characterized in that:
said given operating condition being indicative of a
transmission characteristic of said telephone network
20 corresponding to the presence of energy in a frequency band
which is higher than the frequency band of dial tone signals or
corresponding to a given change in the network loop current;
said stored program 'in said controlling means (39) causing a
detection of said given 6perating condition to be ignored thereby
25 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
given operating condition of said telephone network (35).

30 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
35 callback operation has been terminated in response to a detection
of said operating'condition of said telephone network (35).
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i TTNPP QLT
I"longer ignored in ng %Hggrbcti'on that a has
been successfully|conpl eted after] spid predeter mﬁ Emawcal | back. .-

—+

gperati ons have bg¢eh t2QPEE9ST unti | after said nunbeér.. of,”
cal | back operatiops{have agai n begn t er m nat ed. . 12. A methed
as recited in clajm9Turther cnaragterized by 3 0 the steps of:

detecting the presence of ener LN, alfsr equency band which i s higher
than the frequency band of dial tone signals in said t el ephone network
(35); detectjng a drop in the J]oop curyent provided by said 3 5

t el ephone net wor I3-( 39)ye” apparatus recited in claim 1, characterized in’ that:

AVENDED SHEET means (39) for detecting the successful compléion of a causi ng
sai d nodem g erm Pgte a aI | back operation by not allow ng said

3
nodem (33) 4 pergt communi cations with said second nodem
(37) in résponse stamdacontrdeg:tmems:)f(SQhetsprmmevaaftosau deleayiorf nthauency

energy in sa ¢ajjback operation has been successfully completed after said
predetermined number of callback operations have been
terminated for causing a detection of said operating condition to
be no longer ignored until after said predetermined number of
10 callback operations have again been terminated.

4. The apparatus recited in claim 3, characterized in that:
said operating condition detecting means (39) detects the
presence of energy in a frequency band which is higher than the
15 frequency band of dial tone signals in said telephone network
(35).

5. The apparatus recited in claims 3 or 4, characterized in
that:
20 said operating condition detecting means (39) detects a drop
in the loop current provided by said telephone network (35).

6. Apparatus as recited in claim 1 further characterized by:
means (39) for detecting the presence of energy in a
25 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); -
said controlling means (39) causing said modem (33) to
30 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 said high frequency
energy in said telephone network (35), and causing said modem
(33) to terminate a callback operation by terminating
35 communications already established with said second modem (37)
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5 tel ephone net wortk 1 §g said nodem (3
'cqrmuni cat i ons i%l,maml“mtlgu
$op* | n

cal | back operatio
w th said second pgdnse to a detecticon o ,

| oop current provild ' iphone net work (35); X e-ausmg a
detection of the presence of said hijgh frequency energy in sai d
t el ephone network dfGer a first predet er mi ned nunber .

of callback lep@éeﬁdms tbaa/edézé@mn@t@ﬂ ¥ droé’?ggtlﬁeé;gﬁbgﬁgﬁﬁ'ehﬂ provRRnee to a
u y rgy in said

detection of the e of said
t el ephone ne?Mwo$d S‘S‘fep%&?& pgtwork (3 3u5| ng a detection of a drop in the
| oop current provsxlddcbntrol maeans t(S9¢ pbarséng ea vaetec(idh) of othee preveaced af ter

been tor mi ndtedor PRy, eﬁ%&g@ﬁei’bﬁﬁf *BbAoRE Rtk ISR on
of said tél dphoignoredwafter (85first2@redeterminesb/mursber of callback

PCT/ US95/ 157 1
rations have ev1o been terminated in-respo
nmet hod for ¢ OI Fgli% COfT'pI’II‘ s} ng t p tng%stoofa

“detecting atd @tééﬁpnoﬁg %elpzliﬁf?eri’@ec@floﬁaﬂdohlg@f fEequency energy in said
' telephone network (35); and

said control means (39) causing a detection of a drop in the
10 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

9. A

(35).
15
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:

20  said first and second predetermined numbers are different.

9. A method for controlling a modem (33), comprising the
steps of:
detecting a given operating condition of said telephone
25 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 caﬁsing said modem (33) to terminate a
30 callback operation in response to a detection of an operating
condition of said telephone network (35)
characterized by:
selecting said given operating condition to be indicative of a
transmission characteristic of said telephone network
35 corresponding to the presence of energy in a frequency band
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t el ephone net wor k , HE“ggad by 5 ' i d nodem
(33). to periodicall zcaé)h t to i.establish connﬂ!umwﬂmmmnd to -
tg{ansfer data to @ $e 19"’|?I)ds\rr%(37) via a tel s S5 vy
during cal |l back Loperations whi Cﬁ”l occur at intervals, but causing said »

nodem ( 33) tofterm nate a call bjack operation in response to a detection
of an 10 oper at i ng—condi-ti-en—-ef—sai d ltel ephone network (35); and

causi ng a dewhidh ds highz‘e%i marpehatﬂre@awydibhhdnofo?ﬂg@ tone .bm_wd)rt][lereby
not causing sai 8 fo.termnate’a ca ck, operation after a
pr edet er ni neccpa}ﬁgs 3 a.lg]g cg(% I%a‘c}&gﬂ n&h%’ﬁgré&i%‘ﬁs nﬁﬁ%g%flge%oﬁgwngeen

term nated in resgausdpgtd detegtiondef satd wperatingi dongriant itogbeoighioredn of
sai d tel eph - {3 ' h recited in
claim 1, TorTRessy "BC causing’ shid modem, (33) fo prrithyy"a BRRBRA TOTL O
sai d noderd (ABrationataftgrta (predeterplingd numbermafnicalibasks operationst t o

t rfansf er datimvie ;ﬁébfblﬁsﬁ?oﬁéemeﬂi‘inated( ﬁ?)re{égbhw @ald Qﬁ@&tﬁlﬁ?r@ﬂ IsQfp
whi ch occur at shorter |nterva%s ] E{%ha]? said first glsgtloned i nterval s
sa1db P - r(

after a cal I9PRIRUDSe COTALIOR A0 QG PEIRF sponse to a

detection of said operating 25 condition of said tel ephone network (35).

o O TR Gl afflol decitel I SHaf o 8 R, el et oy 50°

oper at i orl;0 ghd step of: causing a detection of said operating

condition to be NQiusing %}ﬁﬁgg{odﬁﬂo?gg k zl{tlgélaggs&, té%t%)lﬁjfﬁ ection that a
cal | back operation, as, been succésstu onpl eted after said
pr edet er m n€PMERdeations 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
15 been ‘terminated in response to a detection of said operating

condition of said telephone network (35).

11. The method recited in claim 9 further characterized by
the steps of:
20 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 opération
has been successfully completed after said predetermined number
25 of callback operations have been terminated until after said
predetermined number of callback operations have again been
terminated. |

12. A method as recited in claim 9 further characterized by
30 the steps of: o
' detecting the presence of enmergy in a frequency band which
is higher than the frequency band of dial tone signals in said
telephone network (35);
detecting a drop in the loop current provided by said
35 telephone network (35); '
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predet erm ned nunbe F 06 FléaBa glé?oper‘at I ons havH“mme Imﬁ’lﬂ " Imr)
s o

t.er m nat ed.

17a -
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 said high frequency energy in said

- 5 telephone network (35), and causing 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); _ '

10 causing a detection of the presence of said high frequency
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 detection of the presence of said
high frequency energy in said telephone network (35); and

15 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).

20
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