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(57) Telephone equipment which monitors and/or displays status information relating to a current, last or
past telephone call at any telephone or other customer premises equipment utilizing the same telephone line. A phone
status display (PSD) displays phone status information as well as call related information regarding incoming
calls, e.g., Caller ID information. The status information may include, e.g., whether a telephone call was an incoming
or outgoing telephone call, the date, start and elapsed time of the call, and/or the distance of the telephone call
(e.g., local or long distance), as well as conventional Caller ID information. The phone status display may be integrated
into a telephone, or may be a separate device connected to the same telephone line as a telephone to monitor activity
of the use of the telephone line by the telephone(s) connected thereto.
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TELEPHONE STATUS INFORMATION FOR CUSTOMER
PREMISES EQUIPMENT

Abstract:

Telephone equipment which monitors and/or displays status
Information relating to a current, last or past telephone call at any telephone or
other customer premises equipment utilizing the same telephone line. A phone
status display (PSD) displays phone status information as well as call related
information regarding incoming calls, e.g., Caller ID information. The status
information may include, e.g., whether a telephone cail was an incoming or
outgoing telephone call, the date, start and elapsed time of the call. and/or the

distance of the telephone call (e.g., local or long distance), as well as
conventional Caller ID information. The phone status display may be

integrated into a telephone, or may be a separate device connected to the
same telephone line as a telephone to monitor activity of the use of the

telephone line by the telephone(s) connected thereto.
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TELEPHONE STATUS INFORMATION FOR CUSTOMER
PREMISES EQUIPMENT

Field of the Invention

This invention relates generally to telephonic customer premises
equipment. More particularly, it relates to the display of status information

regarding a telephone line at on- or off-hook customer premises equipment.

Background of Related Art

Telephones have become an essential part of our society.
Virtually every home and office contains at least one telephone. In fact,
telephones and other customer premises equipment such as FAX machines
have become so prevalent that many homes and offices have telephone lines

with more than one telephone or other customer premises equipment utilizing

the same telephone line.

In a home or office wherein a plurality of telephones are
disbursed throughout separate rooms, it is often difficult to determine whether
or not the telephone line is in use from any of the telephones without picking up
an unused telephone and listening. This technique interrupts those already

engaged In conversation using the telephone line and causes an invasion of

the privacy of those using the telephone.

Moreover, even more difficult than determining whether or not a
telephone line is in use is determining either the length of the call made from
another telephone (without repeatedly picking up an unused telephone) or the
point at which the telephone line becomes available. Furthermore, the amount
of use of a telephone by a minor at their own private extension and/or who they

are speaking with and other status information cannot be determined using

conventional customer premises equipment.
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There i1s thus a need for telephone equipment which allows a
telephone line to be usefully and/or non-invasively monitored either by the
telephone equipment actively engaged in use of the telephone line or b; other

telephone equipment connected to the same telephone line.

Summary Of The Invention

In accordance with the principles of the present invention, a
phone status display device comprises a high impedance monitoring circuit to
monitor a status of a telephone call utilizing a telephone line. A display
iIndicates either a direction of the telephone call utilizing the telephone line, a
distance between parties engaged In the telephone call, or an elapsed time of

the telephone call utilizing the telephone line.

In another aspect of the present invention, a phone status display
device comprises a high impedance monitoring circuit to monitor a status of a
telephone call utilizing a telephone line. An indicator is adapted to indicate that
another device in communication with the telephone line is off-hook while the

phone status display device is on-hook.

A method of indicating a status of a telephone call utilizing a
telephone line in accordance with the principles of the present invention
comprises monitoring a status of the telephone call engaging a first, off-hook
device with a second, on-hook device. A status of the telephone call engaging

the first device is displayed at the second device.

Another method of indicating a status of a telephone call utilizing
a telephone line comprises detecting, at a first device in communication with a
telephone line, DTMF tones on the telephone line provided by a second device
In communication with the telephone line. The DTMF tones are decoded to
determine a telephone number dialed from the second device, and the dialed

telephone number is displayed at the first device.
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Brief Description Of The Drawings

Features and advantages of the present invention will become

apparent to those skilled in the art from the following description with reference

to the drawings, in which:

Fig. 1 1s a block diagram of a customer premises equipment
which Is capable of displaying current status of a telephone call with the

equipment in accordance with an embodiment of the present invention.

Fig. 2 is a perspective view of a customer premises equipment
iIncluding a display for displaying the current status of a telephone call with the

equipment in accordance with the principles of the present invention.

Fig. 3 Is a flow diagram showing steps of displaying the status of
an incoming call at the customer premises equipment which is used to answer

the incoming call.

Fig. 4 is a flow diagram showing steps of displaying the status of

an outgoing call made from the customer premises equipment.

Fig. 5A is a block diagram showing two customer premises
equipment capable of operation with a telephone call together with a phone
status display all utilizing the same telephone line in accordance with another

embodiment of the present invention.

Fig. OB is a perspective view showing an exemplary phone status

display shown in Fig. 5A.

Fig. 6 is a flow diagram showing steps of displaying the status of

an incoming call at a monitoring phone status display shown in Figs. 5A and
SB.
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Fig. 7 is a flow diagram showing steps of displaying the status of

an outgoing call made from other equipment as monitored at a phone status

b

display shown in Figs. 5A and 5B.

Detailed Description Of lllustrative Embodiments

The present invention relates to customer premises equipment
which monitors and/or displays status information relating to a current, last or
past telephone call. The specific embodiments disclosed relate to a digital
telephone, but the principles of the present invention relate equally to other

customer premises equipment or devices which connect to a telephone line.

With reference to FIG. 1, customer premises equipment,
generally indicated at 10, includes a telephone 11 having a call information
detector/receiver circuit 12 which receives call related information from a
central office 13 over a telephone line 14 via a telephone line interface (TLI)
48. The telephone 11 includes a controller or processor 18 (e.g., a digital

signal processor (DSP), microprocessor, or microcontrolier) in communication

with a voice module 110. The telephone 11 interfaces with a telephone line 14

from a central office 13 via a conventional telephone line interface (TLI) 48.

The voice module 110 includes an analog-to-digital (A/D)
converter, a digital-to-analog (D/A) converter, and a handset 156 including a

microphone 22 and a speaker 24. Although the telephone 11 disclosed Is a
digital telephone, the invention is equally applicable to analog telephones.
Thus, a conventional voice module for an analog telephone (not shown) may
alternatively be used, e.g., including analog components to interface directly
between the TL| 48 and the handset 156.

- A standard 12- or 16-key keypad 26 allows a user to input dialed

telephone numbers and to input alphanumeric information for storage and/or

use by the processor 18.
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Conventional telephones are now capable of receiving and
displaying call related information, e.g., Caller ID information associated with
an Incoming call. Using Caller ID, a caller's telephone number ;nd/or
household name is transmitted by the telephone company to the voice
messaging machine. Using Type | service, Caller ID information is transmitted
e.g., during the silent interval between the first two rings to a telephone in an
on-hook condition. Type Il customer premises equipment (CPE) receives
Caller ID information in an off-hook condition, e.g., Caller ID Call Waiting
(CIDCW). Of course, other standards exist, e.g., in the United Kingdom a
standard exists wherein the call related information is transmitted prior to the

first ring, all of which are applicable to the present invention.

The telephone 11 includes the capability to receive Caller ID
iInformation or other call related information and to store the same in a call
related information database 140. The call related information database 140

stores call related information, e.g., Caller ID information, either input manually

by the wuser or as detected and received by the call information
detector/receiver 12 and processed by the processor 18. The user may
manually input the call related information using, e.g., the keypad 26 or other
keys, or may cause call related information received by the call information
detector/recei\)er 12 to be stored in the call related'information database 140
either automatically for each incoming call, by the selection of a predetermined
code input into the keypad 26, or by activation of a dedicated key. The call
related information is made available to the processor 18 for display on a
phone status display (PSD) 16 and/or for storage in the call related information
database 140.

The processor 18 may be any appropriate processor, e.g., a
microprocessor, a digital signal processor, or a microcontroller. The processor

18 includes a dual tone multi frequency (DTMF) decoder 18a to, e.g., detect

PR . 10107 AT 4 1 e T AL I P ST O o . e e e e TS
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touch tone control signais on the telephone line 14 relating to an incoming call,
l.e., dialed touch tone telephone numbers from another telephone or other
customer premises equipment in communication with the same telephone line
14. The DTMF decoder 18a may either be one or more software modules

which perform DTMF detection and decoding in the processor 18, or may be a

device separate from the processor 18.

The processor 18 can distinguish three states during a call: voice
signals, DTMF signals, and dial tone or silence, by reading the level and
modulation of the signals on the telephone line 14. The processor 18 can
distinguish between the tones of DTMF signals and the signal level ranges
associated with human speech detected on the telephone line 14. If no voice is
present on the telephone line 14, but DTMF signals are being transmitted, the
processor 18 executes the DTMF decoder routine 18a to detect the presence
of dialed telephone digits over the telephone line 14 by another telephone or
other customer premises equipment. If a separate customer premises
equipment unit is provided, a high impedance circuit with appropriate logic will
preferably sense an off-hook condition, and then enter a DTMF decode mode.

At this point all timers preferably begin irregardless of call connection.

Call related information such as, for example, a telephone
number, area code, household name, time of call, private “P”, out of area “Q",

and/or anonymous “A’ information associated with the incoming call may be
stored by the processor 18 into the call related information database 140. The
call related information database 140 may be internal or external to the
processor 18, and may be comprised of non-volatile memory such as Flash

memory, or may comprise magnetic media such as a hard or floppy disk.

A phone status display 16 displays phone status information in
accordance with the present invention. For instance, the phone status display

16 may display information relating to a current, last and/or past telephone call,
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either made at the telephone in use or from another telephone connected to the

same telephone line 14.

The phone status display 16 may be co-located with the
telephone in use connected to the telephone line 14, or may be remote
therefrom. For instance, the phone status display 16 may be a computer
monitor of a personal computer interfaced with the processor 18 of the

telephone 11 via, e.qg., a sernal interface.

The displayed phone status information may include, e.g.,
whether the current, last or past telephone call is an incoming call or an

outgoing call.

The phone status display 16 may additionally or alternatively
display the time that the current, last or past call was initiated. The phone
status display 16 may also provide an indication as to the total elapsed time of

a last or past call, or an elapsed time timer for a current call.

Adaditional or alternative status information which may be

displayed includes whether the current, last or past telephone call is local or

long distance.

Of course, the phone status display 16 may additionally indicate
conventional call related information such as Caller ID information.

Additionally, If toll amounts are made available, e.qg., with Caller ID information,

the cost of the call can be displayed.

Fig. 2 shows an embodiment of the physical packaging of a

telephone 11 in accordance with the principles of the present invention.

In particular, the telephone 11 may be packaged to fit within a

console 30 which includes a control panel 32. The console 30 may be

equipped with a standard handset 34 and a phone jack 36 which can be

AN L £ AN HCIARIIY (0 07 L L BN i 2 00 L0 | I L S My e 1 - M N S T A » OO NACHE A A" S NN L b skl
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plugged into any standard telephone company modular jack, e.g., an RJ-11

Jjack. The control panel 32 includes a liquid crystal display (LCD) forming the
phone status display 16, and the alpha-numeric keypad 26.

The phone status display 16 displays phone status information as

o> well as call related information regarding incoming calls, e.g., the telephone
number and/or the household name associated with the incoming call. If there

Is no call related information relating to a particular incoming call, that portion

of the phone status display 16 is left blank or otherwise indicates that status
Information and/or call related information is not available for that particular call

10  or telephone line.

The phone status display 16 may be used to scroll through a log
of past status information for calls received and/or placed from telephone

equipment in communication with the telephone line 14 using scroll keys 213
214. Call related information such as Caller ID information may also be
15 displayed by the phone status display 16 and scrolled together with the status

iInformation using scroll keys 213, 214.

Importantly, call related information displayable on the phone
status display 16 as well as status information in accordance with the principles
of the present invention relates to any call made or received on the same

20 telephone line 14, not just calls made or received from the particular telephone
iIncluding the phone status display 16. Thus, in accordance with the principles

of the present invention, status information such as the direction, time, duration
and distance of calls made or received at other telephones utilizing the same

telephone line 14 may be remotely monitored and/or logged.

25 Fig. 3 shows a flow chart of a call received at a telephone
including a phone status display 16 as shown in Figs. 1 and 2, and Fig. 4

shows a flow chart of a call initiated or placed from a telephone including the
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phone status display 16, in accordance with the principles of the present

invention.

L

In particular, in Fig. 3, a customer premises equipment receives a
call in step 302. In step 304, call related information such as caller ID
iInformation is received, e.g., by the call information detector/receiver 12 and

processor 18 shown in Fig. 1.

In step 306, status information regarding a current, last or past
telephone call utilizing the telephone line is determined. and in step 308 the
status information is generally stored in local memory and/or displayed. The
status Information may include, e.g., an indication that the telephone call was
an incoming telephone call as shown in step 308a. The status information may
also or alternatively indicate the time of the telephone call and/or the length of
the call as shown in step 308b. The distance of the telephone call such as
whether or not the telephone call is a local telephone call or long distance
telephone call may be indicated as shown in step 308c. The distance in the

disclosed embodiment is determined based on received call iInformation, e.g.,
from the area code of the telephone number calling customer premises
equipment. However, the distance of the call may be more sophisticated and
Include an approximate physical distance between the two relevant central

offices handling the telephone call.

In step 308d, conventional call information such as caller ID may

be indicated.

The phone status information displayed in step 308 may

call related information database 140 include simple scrolling through call

o . LR . . - . - b U e » ] Aah CONITNN L o ey " " e .
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related information regarding past telephone calls to the determination of a

household name associated with a given (i.e.. detected) telephone number.

In step 312, the customer premises equipment determines when

the current telephone call is terminated. If the current telephone call is not

5 terminated, then the telephone status information displayed in step 308 is
updated in step 310, and re-displayed and/or re-stored in a repeat of step 308.

If, on the other hand, the call is terminated. the process ends.

Fig. 4 is similar to Fig. 3 but shows the display and/or storage of
phone status information relating to an outgoing telephone call rather than
10 relating to a telephone call received by the users of the telephone line 14 as is

shown in Fig. 3.

Ih particular, the customer premises equipment initiates a
telephone call in step 402, invoking the process shown in F ig. 4. The process
shown in Fig. 4 may be automatically invoked by any telephone calil on the

15  telephone line 14, or may be selectively requested by a user of the device

Including the phone status display 16.

In step 404, the telephone number dialed by the customer
premises equipment is decoded into digital data for use by the processor 18 if
necessary. For example, if the processor 18 has a direct indication of the dial

20  telephone number as it would if the telephone number was dialed directly

through the keypad 26, then decoding of DTMF tones may not be necessary.

In step 405, call related information relating to the telephone
number decoded in step 404 may be looked up in a database such as the call
related information database 140 shown in Fig. 1. In this way, the household

25  name or other corollary call related information can be determined based only

on the detected dialed telephone number.
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Steps 306, 310 and 312 are substantially as described with
respect to Fig. 3.

-

The display of telephone call status information as shown in step
408 of Fig. 4 is similar to the display of telephone call status information
described with respect to step 308 of Fig. 3, with the exception that the
telephone call status information in Fig. 4 relates to a telephone call initiated
from a telephone at the telephone line 14 rather than to a telephone call
received on the telephone line 14. Thus, an indication of an outgoing
telephone call rather than an incoming telephone call would be displayed in
step 408a. The time and length of the telephone call, the distance of the
telephone call, and/or call related information relating to the telephone call may
also or alternatively be displayed as shown respectively in steps 408b, 408c.
and 408d.

In the embodiment described with respect to Figs. 3 and 4, the
telephone call status information displayed relates to a telephone call received
or initiated from the customer premises equipment including a phone status
display in accordance with the principles of the present invention. However.
the telephone status information indicated at the customer premises equipment
may instead relate to a telephone call initiated by a telephone other than the

customer premises equipment including the phone status display 16.

For instance, Fig. 5A shows a remote phone status display device

920 including a high impedance monitoring circuit 506a. The high impedance
monitoring circuit 506a detects call status information with respect to either
telephone 502 or 504 on the telephone line 14 without interfering with the

normal operation of the telephone line 14. Thus, the phone status display
device 520 is sufficiently high in impedance so as to not cause an off-hook
Indication to the central office or other telephone device. An exemplary high

Impedance monitoring circuit 506a is shown in Fig. 5A(1).
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A processor $06b includes a DTMF decoder to decode detected
touch tone signals sensed on the telephone line 14 through the high
Impedance monitoring circuit 506a. The phone status display devic; 520
further includes a phone status display 16 similar to that shown and described

with respect to Figs. 1 and 2.

Thus, a phone status display device 520 may remotely and non-
invasively monitor telephone activity made or received by any telephone in
communication with the same telephone line. For instance, the phone status
display device 520 may monitor a parallel telephone on a common telephone

line to determine when the parallel telephone enters an off-hook condition

telephone representing dialed digits of a telephone number. The phone status
display device 520 may also monitor when the parallel telephone goes back

on-hook to reduce unnecessary processing due to DTMF tone monitoring while

the parallel telephone is on-hook.

The phone status display device §20 may also monitor Incoming

calls to receive call related information using frequency shift keying (FSK), e.g.,

Caller ID information with respect to an incoming call.

Fig. 5B is a perspective view showing an exemplary phone status

display device 520.

In particular, the phone status display device 520 includes a
conventional telephone jack 36 such as an RJ-11 for interconnection with the
telephone line 14. The phone status display device 5§20 includes a processor
506b (Fig. 5A) for converting analog signals such as touch tone signals
received from the telephone line 14 into digital samples, which are decoded by

a DTMF decoder routine into separate digits of a particular telephone number

“m'cmtmb“WWmmwm':m-“WGM"ﬁw= S o Tt IR MMt M3 ek e ARSI L At AT ML PRI L1 < b i T MRS 53] T U RS+ B bl 1m0 Dt 2ty eent mer s h et .
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as they are dialed by a telephone or customer premises equipment in

communication with the telephone line 14.

Fig. 6 is a flow diagram showing steps of monitoring telephone
call status information at a phone status display device 520 regarding an
Incoming call to any telephone connected to a particular telephone line, and
Fig. 7 is a flow diagram showing steps of monitoring telephone call status
information regarding an outgoing telephone call from any telephone

connected to the particular telephone line.

In particular, in step 602 the phone status display device 502
detects the ring signal of an incoming telephone call to any telephone
connected to the same telephone line as the phone status display device 502.
The phone status display device 502 detects the incoming call either through
the high impedance monitoring circuit 506a such as that shown in Fig. SA, or
using a conventional ring detect circuit (not shown). Steps 304 to 312 shown in

Fig. 6 are substantially as described with respect to Fig. 3.

Fig. 7 shows the display of telephone call status information
monitored by a phone status display device 502 for an outgoing call from any
telephone connected to the same telephone line as the phone status display
device §02. Thus, in step 702 the phone status displéy device 502 detects the
digits of a telephone number as they are dialed from a telephone or other
customer premises equipment on the common telephone line. The remaining
steps shown in Fig. 7 are substantially and otherwise as described with respect

to the similarly numbered steps shown in Fig. 4.

Accordingly, customer premises equipment in accordance with
the principles of the present invention provides useful information in an
effective way to monitor the status of a telephone line regardiess of which

customer premises equipment is or was actively engaged in a telephone call.
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The present invention is of particular use for monitoring the status of a
telephone line from an inactive telephone connected to the telephone line. For
Instance, the invention is of particular use for non-invasively monitoring géneral
information regarding the use of a telephone by a minor at another extension in

5 a home without invading the minor’'s privacy by picking up and listening at

another telephone on the telephone line.

While the invention has been described with reference to the
exemplary embodiments thereof, those skilled in the art will be able to make
various modifications to the described embodiments of the Invention without

10 departing from the true spirit and scope of the invention.
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Claims:
1. A phone status display device, comprising: -

a high impedance monitoring circuit to monitor a status of a

telephone call utilizing a telephone line; and

a display to indicate a direction of said telephone call utilizing

said telephone line.

2. The phone status display device according to claim 1,

wherein:

said high impedance monitoring circuit monitors said status of

sald telephone call utilizing said telephone line without itself causing said

phone status display device to generate an off-hook condition.

3. The phone status display device according to claim 1,

wherein:
sald direction is one of incoming and outgoing.

4. The phone status display device according to claim 1,

wherein:

said high iImpedance monitoring circuit is remote from a telephone

adapted to engage In said telephone call utilizing said telephone line.

5. The phone status display device according to claim 1, further

comprising:

an elapsed time indicator to indicate an elapsed time of said

telephone call utilizing said telephone line.
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6. The phone status display device according to claim 1, further

comprising:

L

a distance Indicator to indicate a distance between parties

engaged in said telephone call.
/. A phone status display device, comprising:

a high impedance monitoring circuit to monitor a distance of a

telephone cali utilizing a telephone line; and

a distance indicator to indicate a distance between parties

engaged in said telephone call.

8. The phone status display device according to claim 7,

wherein:

sald high impedance monitoring circuit is remote from a telephone

adapted to engage in said telephone call utilizing said telephone line.

9. The phone status display device according to claim 7, further

comprising:

an elapsed time indicator to indicate an elapsed time of said

telephone call utilizing said telephone line.

10.  The phone status display device according to claim 7,

wherein:

said high impedance monitoring circuit monitors said status of
said telephone call utilizing said telephone line without itself causing said

phone status display device to generate an off-hook condition.
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11. A phone status display device, comprising:

a high impedance monitoring circuit to monitor a status of a

telephone call utilizing a telephone line; and

a display to indicate an elapsed time of said telephone call

utihzing said telephone line.

12. The phone status display device according to claim 11,

wherein:

said high impedance monitoring circuit monitors said status of
sald telephone call utilizing said telephone line without itself causing said

phone status display device to generate an off-hook condition.

13. The phone status display device according to claim 11,

wherein:

said high impedance monitoring circuit is remote from a telephone

adapted to engage In said telephone call utilizing said telephone line.
14. A phone status display device, comprising:

a high impedance monitoring circuit to monitor a status of a

telephone call utilizing a telephone line; and

an Indicator adapted to indicate that another device in

communication with said telephone line is off-nook while the phone status

display device is on-hook.

15. The phone status display device according to claim 14,

wherelin:

sald indicator includes a length of call indication.
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16. The phone status display device according to claim 14

wherein:
said indicator includes a direction of call indication

17. The phone status display device according to claim 14

wherein:
sald indicator includes a distance of call indication.

18. A method of indicating a status of a telephone call utilizing a

telephone line, said method comprising:

monitoring a status of said telephone call engaging a first off-

hook device with a second, on-hook device:

displaying a status of said telephone call engaging said first

device at said second device.

19. The method of indicating a status of a telephone call utilizing
a telephone line according to claim 18, wherein said step of monitoring

INncludes:

monitoring said telephone line with a high impedance monitoring

circuit.

20. A method of indicating a status of a telephone call utilizing a

telephone line, said method comprising:

detecting, at a first device in communication with a telephone line,
DTMF tones on said telephone line provided by a second device in

communication with said telephone line;

decoding said DTMF tones to determine a telephone number

dialed from said second device: and
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displaying said dialed telephone number at said first device.

21. The method of indicating a status of a telephone call utilizing

a telephone line according to claim 20, further comprising:

correlating said dialed telephone number with a database
5 including call related information to determine a household name associated

with said dialed telephone number.

22. The method of indicating a status of a telephone call utilizing

a telephone line according to claim 21, further comprising:
displaying said determined household name at said first device.

10 23. Apparatus for indicating a status of a telephone call utilizing

a telephone line, comprising:

means for detecting, at a first device iIn communication with a
telephone line, DTMF tones on said telephone line provided by a second

device In communication with said telephone line;

15 means for decoding said DTMF tones to determine a telephone

number dialed from said second device; and

means for displaying said dialed telephone number at said first

device.

24. The apparatus for indicating a status of a telephone call

20  utilizing a telephone line according to claim 23, further comprising:

means for correlating said dialed telephone number with a
database including call related information to determine a household name

associated with said dialed telephone number.
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25. The method of indicating a status of a telephone call utilizing

a telephone line according to claim 24, further comprising:

-

means for displaying said determined household name at said
first device.
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FIG. 2
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FIG. 3
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FIG. 4
CPE INITIATES A CALL 402
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FIG. 5B
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riG. 6
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FIG. 7
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