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APPARATUS AND METHOD FOR VERIFICATION 
OF THE PRESENCE OF A REMOTE USER 

FIELD OF THE INVENTION 

[0001] This invention relates generally to the ?eld of 
automatic telephone answering systems and, in particular, to 
an apparatus for verifying the presence of a remote user. 

BACKGROUND OF THE INVENTION 

[0002] There are various types of systems Which automati 
cally ansWer an incoming call and maintain a telephone line 
connection Which are broadly de?ned as automatic tele 
phone ansWering systems. These systems include, for 
example, automatic telephone message recording equip 
ment, message recording systems having remote access 
message playback, automatic telephone call forWarding 
equipment, automatic dial-up alarm receiving equipment, 
automatic ansWering data entry systems, and other telephone 
devices used in association With modem equipment. 

[0003] In a typically operating sequence, a user may 
establish a remote telephone line connection With the tele 
phone ansWering system. After the connection has been 
established, the user may, for eXample, initiate playback of 
a recorded message Which is stored in the system. In some 
situations the user may decide to hang up before playback of 
the message ends. HoWever, the telephone line connection 
may be maintained even after the user hangs up. This may 
result in telephone usage fees being charged to the user for 
a period of time after the user hangs up. This also may create 
inef?ciencies in the telephone netWork system due to the fact 
that the originally assigned telephone line is occupied even 
though the user is no longer utiliZing the telephone line 
connection. 

[0004] Accordingly, it Would be desirable to have a simple 
and cost effective apparatus for verifying the presence of a 
remote user that overcomes the disadvantages described 
above. 

SUMMARY OF THE INVENTION 

[0005] One aspect of the invention provides a telephone 
ansWering apparatus for veri?cation of the presence of a 
remote user including a detector, and a controller operatively 
connected to the detector and to a timer, Wherein the 
controller restarts the timer upon detection of a telephone 
signal from a remote user and terminates a telephone con 
nection if the telephone signal is not detected Within a set 
period of time. The telephone signal may preferably be any 
audio signal such as, for eXample, a Dual Tone Multi 
Frequency signal, and the detector may preferably be a 
telephone signal detector. An audio player may preferably be 
operatively connected to the controller. A 2-Wire to 4-Wire 
netWork circuit may preferably connected to the detector and 
a sWitch may preferably be operatively connected to the 
2-Wire to 4-Wire netWork circuit. 

[0006] Another aspect of the invention provides a method 
of verifying the presence of a remote user. A timer, a 
detector, and a controller are provided. A telephone connec 
tion betWeen a remote user and a telephone ansWering 
apparatus is established. Atimer sequence is initiated, and at 
least one telephone signal from the remote user is detected. 
The timer sequence is restarted in response to the detection 
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of the at least one telephone signal. The timer sequence ends 
and the telephone connection is terminated. The telephone 
signal may preferably be a Dual Tone Multi Frequency 
signal. 
[0007] Another aspect of the invention provides a method 
of verifying the presence of a remote user. A timer, a 
detector, an audio player, and a controller are provided. A 
telephone line connection betWeen a remote user and a 
telephone ansWering apparatus is established. A timer 
sequence is initiated and a message is played. At least one 
telephone signal from the remote user is detected. The timer 
sequence is restarted in response to the detection of the at 
least one telephone signal. The timer sequence ends, and the 
playing of the message is stopped. The telephone connection 
is terminated. The telephone signal may preferably be a Dual 
Tone Multi Frequency signal. 

[0008] The invention provides the foregoing and other 
features, and the advantages of the invention Will become 
further apparent from the folloWing detailed description of 
the presently preferred embodiments, read in conjunction 
With the accompanying draWings. The detailed description 
and draWings are merely illustrative of the invention and do 
not limit the scope of the invention, Which is de?ned by the 
appended claims and equivalents thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a block diagram of a preferred embodi 
ment of a telephone ansWering apparatus in accordance With 
the invention; 

[0010] FIG. 2 is an alternative embodiment of the pro 
cessor of FIG. 1 With a memory device; 

[0011] FIG. 3 is a How chart Which illustrates one embodi 
ment of the operation of a telephone ansWering apparatus in 
accordance With the invention; and 

[0012] FIG. 4 is a How chart Which illustrates an alterna 
tive embodiment of the operation of a telephone ansWering 
apparatus in accordance With the invention. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

[0013] As shoWn in FIG. 1, a remote user 10 may estab 
lish a telephone line connection to a telephone ansWering 
apparatus 12 through a General SWitched Telephone Net 
Work (GSTN) 14. The telephone ansWering apparatus 12 
designates a period of time for the remote user 10 to send a 
telephone signal to the telephone ansWering apparatus 12 to 
alloW the apparatus 12 to verify that the remote user 10 is 
still on-line. If the remote user 10 fails to send a telephone 
signal during this period of time, the telephone ansWering 
apparatus 12 Will automatically terminate the connection to 
the remote user 10. 

[0014] The telephone ansWering apparatus 12 includes a 
sWitch 18, a 2-Wire to 4-Wire netWork circuit 20, a loop 
holding circuit 22, and a processor 24. The processor 24 may 
be any of the commercially available processors. The pro 
cessor 24 may preferably be a digital signal processor such 
as, for eXample, a TMS 320C52 manufactured by Texas 
Instruments Inc. In the embodiment shoWn, the processor 24 
preferably eXecutes softWare or ?rmWare Which functionally 
provides a controller 26, a detector 28 and a timer 30. One 
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embodiment of the telephone answering apparatus 12 may 
preferably be the Sportster Message Plus supplied by 3Com 
Corporation. Alternatively, the controller 26, detector 28, 
and timer 30 may be comprised of discrete circuits Which 
may be operably connected to the processor 24. The con 
troller 26 controls the various functions carried out by the 
telephone ansWering apparatus 12. In particular, the control 
ler 26 initialiZes and controls the operation of the timer 30. 
The detector 28 detects telephone signals Which are de?ned 
as any audio signal Which is transferred through the GSTN 
14. The telephone signals may include, for example, Dual 
Tone Multi Frequency (DTMF) signals Which are generated 
When the remote user 10 presses one of the various keys on 
a telephone keypad such as, for example, a # key. 

[0015] The sWitch 18 may be any of the commercially 
available sWitches including, for example, a relay sWitch or 
an electronic sWitch. As shoWn in FIG. 1, the sWitch 18 is 
operatively connected to the 2-Wire to 4-Wire netWork circuit 
20 and the loop holding circuit 22. Upon activation of the 
sWitch 18, the loop holding circuit 22 drains current from the 
GSTN 14. Upon detection of the current drain by the GSTN 
14, the GSTN 14 establishes a telephone connection to the 
telephone ansWering apparatus 12 thereby establishing a 
telephone connection betWeen the remote user 10 and the 
telephone ansWering apparatus 12. 

[0016] The 2-Wire to 4-Wire netWork circuit 20 functions 
to combine signals Which are both transmitted and received 
by the processor 24 along telephone line 13. In the embodi 
ment shoWn in FIG. 1, the 2-Wire to 4-Wire netWork circuit 
20 routs telephone signals from the telephone line 13 to the 
detector 28. 

[0017] In operation, the remote user 10 establishes a 
connection to the telephone ansWering apparatus 12 via the 
GSTN 14. The controller 26 starts the timer 30 Which 
provides a period of time for the detector 28 to detect the 
presence of a telephone signal from the remote user 10. If the 
detector 28 detects a telephone signal from the remote user 
10 during this period of time, the controller 26 restarts the 
timer 30. If a telephone signal from the remote user 10 is not 
detected Within the time period, the controller 26 causes the 
sWitch 18 to disconnect the telephone connection betWeen 
the telephone ansWering apparatus 12 and the GSTN 14 
thereby disconnecting the telephone connection betWeen the 
telephone ansWering apparatus 12 and the remote user 10. 

[0018] FIG. 2 illustrates an alternative embodiment of a 
processor 24 of FIG. I With a memory device 32. The 
memory device 32 may be any of the commercially avail 
able memory devices such as, for example, an EEPROM 
(Electrically Erasable Programmable Read Only Memory), 
a SRAM (Static Random Access Memory) or Flash Memory 
suitable for storing audio data received by the telephone 
ansWering apparatus 12. As shoWn in FIG. 2, the processor 
24 further includes an audio player 34. The audio player 34 
converts audio data into an audio signal and plays the audio 
signal. The processor 24 may preferably executes softWare 
or ?rmWare Which functionally provides an audio player 34. 
Alternatively, the audio player 34 may be comprised of 
discrete circuits Which may be operatively connected to the 
processor 24. The output of the audio player 32 is opera 
tively connected to the 2-Wire to 4-Wire netWork circuit 20, 
Which routs signals from the audio player 32 to the telephone 
line 13. In operation, if a user initiates playback of a 
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message, the controller 24 retrieves audio data from the 
memory device 22 and transfers the audio data to the audio 
player 28. The audio player 28 converts the audio data into 
an audio signal Which is then fed into the telephone line 13 
via the 2-Wire to 4-Wire netWork circuit 18. 

[0019] FIG. 3 illustrates one example of the operation of 
the telephone ansWering apparatus 12 in accordance With the 
invention. Reference is made to both FIGS. 1 and 3 in the 
folloWing discussion. Block 40 represents the establishment 
of a telephone connection betWeen the remote user 10 and 
telephone ansWering apparatus 12 via the GSTN 14. Block 
42 represents initiation of a timer sequence by the timer 30. 
The timer sequence provides a period of time for the detector 
28 to detect the a telephone signal generated by remote user 
10. As shoWn in Blocks 44, 46, 48, and 50, if the detector 28 
detects a telephone signal from the remote user 10 before the 
timer sequence expires, the presence of the remote user 10 
is veri?ed and the controller 26 restarts the timer 30. As 
shoWn in Blocks 44, 50, and 52, if the detector 28 does not 
detect a telephone signal from the remote user 10 before the 
timer sequence expires, the controller 26 Will cause the 
sWitch 18 to terminate the connection betWeen the remote 
user 10 and the telephone ansWering apparatus 12. 

[0020] FIG. 4 illustrates another example of the operation 
of the telephone ansWering apparatus 12 Wherein remote 
user 10 initiates the playback of a message. FIG. 4 illustrates 
the same operation as shoWn in FIG. 3 With the addition of 
tWo steps. In particular, as shoWn in FIG. 4, Block 54 
represents the playing of a message in response to an 
instruction initiated by the remote user 10 after the timer 
sequence has been initiated. Block 56 represents the termi 
nation of message playback after the timer sequence expires. 

[0021] An advantage of the telephone ansWering appara 
tus 12 is that it ensures that a telephone line connection that 
is not in use Will be disconnected automatically Within a 
short period of time after the remote user 10 becomes 
inactive or hangs up. This may reduce the remote user’s 
telephone charges and may result in a more ef?cient use of 
a ?nite number of telephone lines by terminating the tele 
phone connection soon after the remote user becomes inac 
tive or hangs up. Another advantage of the invention is that 
it may enable the telephone ansWering apparatus 12 to pass 
Post Telephone and Telegraph (PTT) approval testing in 
countries Which require active participation of the remote 
user 10 While the remote user 10 is connected to the 
telephone ansWering apparatus 12. 

[0022] The telephone ansWering apparatus 12 may be used 
in a Wide variety of automatic telephone ansWering systems 
including, for example, automatic telephone message 
recording equipment, automatic telephone call forWarding 
equipment, automatic dial-up alarm receiving equipment, 
and automatic ansWering data entry systems. It is contem 
plated that the telephone ansWering apparatus 12 may be 
used in Wide variety of other types of telephone ansWering 
systems. 

[0023] While the embodiments of the invention disclosed 
herein are presently considered to be preferred, various 
changes and modi?cations can be made Without departing 
from the spirit and scope of the invention. The scope of the 
invention is indicated in the appended claims, and all 
changes that come Within the meaning and range of equiva 
lents are intended to be embraced therein. 
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We claim: 
1. A telephone answering apparatus for veri?cation of the 

presence of a remote user comprising: 

a detector, and a controller operatively connected to the 
detector and to a timer, Wherein the controller restarts 
the timer upon detection of a telephone signal from the 
remote user and terminates a telephone connection if 
the telephone signal is not detected Within a set period 
of time. 

2. The apparatus of claim 1 Wherein the telephone signal 
comprises an audio signal. 

3. The apparatus of claim 2 Wherein the audio signal 
comprises a Dual Tone Multi Frequency signal. 

4. The apparatus of claim 1 Wherein the detector is a 
telephone signal detector. 

5. The apparatus of claim 1 further comprising an audio 
player operatively connected to the controller. 

6. The apparatus of claim 1 further comprising a 2-Wire to 
4-Wire netWork circuit is operatively connected to the detec 
tor. 

7. The apparatus of claim 6 further comprising a sWitch 
operatively connected to the 2-Wire to 4-Wire netWork 
circuit. 

8. A method of verifying the presence of a remote user 
comprising: 

providing a timer, a detector, and a controller; 

establishing a telephone connection betWeen a remote 
user and a telephone ansWering apparatus; 

initiating a timer sequence; 

detecting at least one telephone signal from the remote 
user; 
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restarting the timer sequence in response to the detection 
of the at least one telephone signal; 

ending the timer sequence; and 

terminating the telephone connection. 
9. The apparatus of claim 1 Wherein the telephone signal 

comprises a Dual Tone Multi Frequency signal. 
10. A method of verifying the presence of a remote user 

comprising: 

providing a timer, a detector, an audio player, and a 
controller; 

establishing a telephone line connection betWeen a remote 
user and a telephone ansWering apparatus; 

initiating a timer sequence; 

playing a message; 

detecting at least one telephone signal from the remote 
user; 

restarting the timer sequence in response to the detection 
of the at least one telephone signal; 

ending the timer sequence; 

stopping the playing of the message; and 

terminating the telephone connection. 
11. The apparatus of claim 10 Wherein the telephone 

signal comprises a Dual Tone Multi Frequency signal. 


