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ABSTRACT

A facsimile apparatus is capable of simultaneously being connected to
a plurality of lines, which allows, with improved usability of the lines, dialing by
the operator or automatic control by the apparatus over an idle line of the plurality
of lines in cases where the apparatus has already been connected to another
apparatus, for communication or operation for establishing a communication by
accessing or being accessed from the other apparatus. The apparatus comprises
comparison means for comparing a first subscriber number of a previously
connected end with a second subscriber number which will be dialed, and control
means for controlling the dialing operation when the comparison means finds that

the first and the second subscriber numbers are identical.
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FACSIMILE APPARATUS

The present invention relates to a family of communications equipment
having a plurality of lines, and more particularly to a facsimile apparatus.

S The prior art techniques for facsimile apparatuses include the one
described in Japanese Unexamined Patent Application Disclosure HE| 5-24 0275,
for example. Dual communication facsimile apparatuses as disclosed therein
may be efficiently used since the two lines may be used iIndividually for
transmission and reception at the same time.

10 However, even with such dual communication facsimile apparatuses
which allow conversation and/or facsimile transmission to be performed
individually over two lines, a busy signal is produced whenever the telephone is
dialed for additional conversation or facsimile transmission with the same end
over a second line if a first line has already been occupied due to conversation

15 or facsimile transmission.

Here, the operator must wait until the receiver is freed from the busy
state when the operator dials, whereas when the telephone is automatically
controlled, it must be ready for redialing, which may result in the second line
being reserved and prevent the line from being operated otherwise.

20 It is an object of the present invention to provide a facsimile apparatus
with increased usability, the facsimile apparatus being desighed so that the
dialing operation is controlled to increase the usability of the facsimile apparatus
when a receiving end, which has been connected for conversation or facsimile
transmission over a first line, is attempted to be additionally connected for

25 separate conversation or facsimile transmission over a second line.

According to an aspect of the present invention, there is provided a
facsimile apparatus capable of simultaneously being connected to a plurality of
lines, which allows dialing by an operator or automatic control by the apparatus
over an (dle line of the plurality of lines in cases when the apparatus has already

30 been connected to another apparatus, for communication or operation for
establishing a communication, by accessing or being accessed from the other

apparatus, said apparatus comprising: comparison means for comparing a first
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subscriber number of a previously connected end and a second subscriber
number of an end which will be dialed; and control means for controlling a dialing
operation when the comparison means finds that the first and the second
subscriber numbers are identical.

The control means of the above facsimile apparatus is characterized
by suspending the dialing until the previously established communication or
operation for establishing a communication is terminated, and the connected line

IS freed.

The control means of the above facsimile apparatus is further
characterized by being able to terminate the dialing operation.

According to another aspect of the present invention there is provided
a facsimile apparatus capable of simultaneously being connected to a plurality of
lines, the facsimile apparatus comprising: a first storage unit storing a first
subscriber number of a currently connected line; a second storage unit storing a
second subscriber number of a line to be dialed; a comparison unit communi-
cating with the first storage unit and the second storage unit, the comparison unit
comparing the first subscriber number and the second subscriber number: and
a controller communicating with the comparison unit, the controller controlling a
dialing operation when the comparison unit finds that the first subscriber number
and the second subscriber number are identical by suspending the dialing
operation until the currently connected line is terminated or by terminating the
dialing operation.

According to a further aspect of the present invention there is provided
a method of operating a facsimile apparatus capable of simultaneously being
connected to a plurality of lines, the method comprising: comparing a first
subscriber number of a currently connected end and a second subscriber number
of an end which will be dialed; and controlling a dialing operation when it is
determined in the comparing step that the first and the second subscriber
numbers are identical by suspending the dialing operation until the currently
connected communication is terminated or by terminating the dialing operation.

According to a still further aspect of the present invention there is

provided a method of operating a facsimile apparatus capable of simultaneously

e e L L T T T T T Ty ——— T R R S AT A (LALLM WML LA L AT R TP A E PUNOVUE FPUTIMINCE Wt P19 £ MU TEAAN L oAt L 1T S LA M 2T B e 11 11 <40 e 124 0 | 2,346
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being connected to a plurality of lines, the method comprising: (a)storing a first
subscriber number of a currently connected line: (b)storing a second subscriber
number of a line to be dialed; (c)comparing the first subscriber number and the
second subscriber number; and (d)controlling a dialing operation when it is
determined in the comparing step that the first subscriber number and the second
subscriber number are identical by suspending the dialing operation until the
currently connected line is terminated or by terminating the dialing operation.

The present invention will be further described with reference to the
drawings wherein:

Figure 1 is a block diagram of the processing-control section of a
facsimile apparatus according to the present invention:

Figure 2 is a flow chart which illustrates a control operation according
to a first embodiment of the present invention:

Figure 3 is a flow chart which illustrates a control operation according
to a second embodiment of the present invention:

Figure 4 is a flow chart which illustrates a control operation according
to a third embodiment of the present invention:

Figure 5 is a flow chart which illustrates a control operation according
to a fourth embodiment of the present invention:

Figure 6 is a flow chart which illustrates a control operation according
to a fifth embodiment of the present invention: and

Figure 7 is a flow chart which illustrates a control operation according
to a sixth embodiment of the present invention.

Now referring to the drawings, preferred embodiment of the invention
are described below.

The facsimile apparatus according to the present invention is equipped
with reading means for reading a document image which is to be transmitted to
a receiver; output means for printing received data on a sheet of paper; means
for feeding and forwarding the sheet, etc., in addition to a processing-controller
unit which will be described below in detail with reference to Figure 1.

Embodiments of the invention will now be described with reference to
Figure 1 through Figure 7.

S oed MR 1) ad o ey O S AR 14 ¢ -
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A control operation according to the invention will be described in 1)
through 6) below.

Here, 1) through 6) correspond to Figure 2 through Figure 7,
respectively. '

1) In cases where an operator side-initiated connection has already
been established, when the operator inputs a telephone number, the number
Input by the operator is compared with the subscriber number of the other end
of the established line each time a digit of the number is Input (S201 through
S5207), and no dialing is performed as long as the compared digits match. If all
the counterpart digits of the numbers match, prior establishment of the
connection is displayed or is indicated by a voice message, and dialing is not

performed (S208 through S210).

When the first mismatching digit is found, dialing of the input telephone
number is initiated (S211 and S212).
The objects to be considered in the comparison are only the digits of

the telephone numbers, and do not include a pause code and other control
codes.

2) In cases where an apparatus-initiated connection has been
established, when the apparatus attempts to automatically dial a telephone
number, the number to be dialed is compared with the subscriber number of the
other end of the established line each time a digit of the number is input (S301
through S307), and in cases where all the counterpart digits of the numbers
match, the dialing is delayed until the already established connection is
disconnected or until a predetermined time elapses after the disconnection (S308
and S309).

When the first mismatching digit is found, the data is transferred to the
dialing unit (S310 and S311).
The objects to be considered in the comparison are only the digits of

the telephone numbers, and do not include a pause code and other control

codes.

3) In cases where the apparatus includes the capability of operating

as a data fax modem under control of a personal computer, and an apparatus-
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initiated connection has been established, when dialing is requested by the
personal computer, the subscriber number of the other end of the established line
Is compared with the number to be dialed which has been received from the
personal computer (S401 through S407). If both numbers match, no dialing
operation is performed, a result code indicating that the line is busy is sent to the
personal computer, and the operation is terminated (S408 and S409).

When the first mismatching digit is found, the data is transferred to the
dialing unit (S410 and S411).

The objects to be considered in the comparison are only the digits of
the telephone numbers, and do not include a pause code and other control
codes.

4) In cases where another end-initiated connection has been
established, when the operator inputs a telephone number, the number input by
the operator is compared with the information on the other end sent from the
other end (i.e., the telephone number of the other end) each time a digit of the
number is input (S501 through S507), and no dialing operation is performed as
long as the compared digits match. In cases where all the counterpart digits of
the numbers match, prior establishment of the connection is displayed or is
indicated by a voice message, and dialing is not performed (S509 and S510).

When the first mismatching digit is found, dialing of the input telephone
number is initiated (S511 and S512).

The objects to be considered in the comparison are only the digits of
the telephone numbers, and do not include a pause code and other control
codes.

5) In cases where another end-initiated connection has been
established, when the apparatus attempts to automatically dial a telephone
number, the number to be dialed is compared with the information on the other
end sent from the other end (i.e. the telephone number of the other end) each
time a digit of the number is input (S601 through S607), and in cases where all
the counterpart digits of the numbers match, the dialing is delayed until the
already established connection is disconnected or until a predetermined time
elapses after the disconnection (S608 and S609).
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When the first mismatching digit is found, the data is transferred to the
dialing unit (S610 and S611).

The objects to be considered in the comparison are only the digits of
the telephone numbers, and do not include a pause code and other control
codes.

6) In cases where the apparatus includes the capability of operating
as a data fax modem under control of a personal computer, and another end-
Initiated connection has been established, when dialing is requested by the
personal computer, the information on the other end sent from the other end (i.e.
the telephone number of the other end) is compared with the number to be dialed
which has been received from the personal computer (S701 through S707). If
both numbers match, no dialing operation is performed, a result code indicating
that the line is busy is sent to the personal computer, and the operation is

terminated (S708 and S709).

When the first mismatching digit is found, the data is transferred to the
dial unit (S710 and S711).
The objects to be considered in the comparison are only the digits of

the telephone numbers, and do not include a pause code and other control
codes.

Figure 1 is a block diagram illustrating a control operation according
to the invention, wherein 1 indicates a controller unit, 2 is an input-number
storage unit, 3 indicates an operator unit, 4 indicates a personal computer I/F
unit, 5 Is a transmitter-side information storage unit, 6 indicates a receiver unit,
7 I1s a dial-information storage unit, 8 is a line controller unit, 9 is a dialing unit,
10, 11 and 12 are a display unit, buzz unit and voice-processing unit, respectively

and 13 i1s a communication-management-data storage unit.

The control operation illustrated in Figure 1 will now be described
again with reference to a flow chart related to the drawing.

In the flow chart of Figure 2, the subscriber number of the receiving

end connected over line 1 is stored in the dial information storage unit 7 of the

apparatus. Here, the number input by the operator with the operator unit 3 is

stored In the input-number storage unit 2 on a digit-by-digit basis. The controller
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unit 1 compares the two numbers on a digit-by-digit basis starting with the first
digits (S201 through S207).

Here, control codes such as a pause code which have no direct
relationship with the telephone numbers, when found, are skipped, and the next
digit is considered in the comparison. When the controller unit 1 finds the first
mismatching digit, on determining that the destination number is not the same,
the data stored in the input-number storage unit is sent to the dialing unit 9
(5212) which in turn issues a command matching the received data to the line
controller unit 8, and a signal matching the received command is output to line
2 from the line controller unit 8. Here, the comparison for the number input by
the operator is terminated. In cases where the result of the comparison shows
that the two numbers completely match, the controller unit 1 erases the data
stored In the input-number storage unit 2, without sending it to the dialing unit 9,
and notifies the display unit 10, the buzz unit 11 and the voice-processing unit 12
that the apparatus has already been connected to the receiving end, and the
respective units perform their own processing depending on the notification (S208
through S210).

In the flow chart of Figure 3, the subscriber number of the receiving
end connected over line 1 is stored in the dial information storage unit 7 of the
apparatus. When the controller unit 1 accesses the communication management
data storage unit 13 and finds a communication to be carried out, the data on the
destination number of the communication is read from the communication
management data storage unit 13 and is compared with the data stored in the
dial information storage unit 7 (S301 through S307).

Here, control codes such as a pause code which have no direct
relationship with the telephone numbers, when found, are skipped, and the next

digit is considered in the comparison. When the controller unit 1 finds the first

mismatching digit, on determining that the destination number is not the same.

the destination number which is stored in the communication management
storage unit 13 is sent to the dial unit 9 (S311) which in turn issues a command
matching the received data to the line controller unit 8, and a signal matching the

received command is output to line 2 from the line controller unit 8. In cases
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where the result of the comparison shows that the two numbers completely
match, the controller unit 1 waits until line 1 is freed, without carrying out the
communication (S308 through S309).
In the flow chart of Figure 4, the subscriber number of the receiver
5 connected over line 1 is stored in the dial information storage unit 7 of the
apparatus. Here, the data on the dialing information received from the personal
computer Is stored in the input-number storage unit 2 via the personal computer
I/F unit 4. The controller unit 1 compares the data with the data stored in the dial
Information storage unit 7 (S401 through S407).

10 Here, control codes such as a pause code which have no direct
relationship with the telephone numbers, when found, are skipped, and the next
digit is considered in the comparison. When the controller unit 1 finds the first
mismatching digit, on determining that the destination number is not the same,
the data stored in the input-number storage unit 2 is sent to the dial unit 9 (S411)

15 which in turn issues a command corresponding to received data to the line
controller unit 8, and a signal corresponding to the received command is output
to line 2 from the line controller unit 8. In cases where the result of the
comparison shows that the both numbers completely match, the controller unit
1 erases the data stored in the input-number storage unit 2, without sending it to

20 the dialing unit 9, and sends a signal indicating that the line is busy to the
personal computer via the personal computer I/F unit 4 (S408 through S409).

In the flow chart of Figure 5, the information on the other end
connected over line 1 which has been initiated by the other end is received from
the other end and stored in the transmitter-side information storage unit 5 via the

25 receiver unit 6. Here, the number input by the operator with the operator unit 3
Is stored in the input-number storage unit 2 on a digit-by-digit basis. The
controller unit 1 compares the two numbers on a digit-by-digit basis starting with
the first digits (S501 through S507).

Here, control codes such as a pause code which have no direct

30 relationship with the telephone numbers, when found, are skipped, and the next

digit is considered in the comparison. When the controller unit 1 finds the first
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the data stored in the input-number storage unit 2 is sent to the dialing unit 9
(S511) which in turn issues a command corresponding to the received data to the
line controller unit 8, and a signal corresponding to the received command is
output to line 2 from the line controller unit 8. No further comparison is made for
the number input by the operator. In cases where the result of the comparison
shows that the both numbers completely match, the controller unit 1 erases the
data stored in the input-number storage unit 2, without sending it to the dialing
unit 9, notifies the display unit 10, the buzz unit 11 and the voice-processing unit
12 that the apparatus has already been connected to the receiver, and the
respective units perform their own processing depending on the notification (S508
through S510).

In the flow chart of Figure 6, the information on the other end
connected over line 1 which has been initiated by the other end is received from
the other end and stored in the transmitter-side information storage unit 5 via the
receiver unit 6. When the controller unit 1 accesses the communication
management data storage unit 13 and finds a communication to be carried out.
the destination number of the communication is read from the communication
management data storage unit 13 and is compared with the data stored in the
transmitter side-information storage unit 5 (S601 through S607).

Here, control codes such as a pause code which have no direct
relationship with the telephone numbers, when found, are skipped, and the next
digit is considered in the comparison. When the controller unit 1 finds the first
mismatching digit, on determining that the destination number is not the same,
the destination number which is stored in the communication management
storage unit 13 is sent to the dialing unit 9 (S611) which in turn issues a
command corresponding to the received data to the line controller unit 8, and a
signal corresponding to the received command is output to line 2 from the line
controller unit 8. In cases where the result of the comparison shows that both
numbers completely match, the controller unit 1 waits until line 1 is freed. without
carrying out the communication (S608 through S609).

In the flow chart of Figure 7, the information on the other end

connected over line 1 which has been initiated by the other end is received from
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the other end and stored in the transmitter-side information storage unit 5 via the
receiver unit 6. Here, the data on the dialing information received from the
personal computer is stored in the input-number storage unit 2 via the personal
computer I/F unit 4. The controller unit 1 compares the data with the data stored
In the transmitter-side information storage unit 5 (S701 through S707).

Here, control codes such as a pause code which have no direct
relationship with the telephone numbers, when found. are skipped, and the next
digit is considered in the comparison. When the controller unit 1 finds the first
mismatching digit, on determining that the destination number is not the same.,
the data stored in the input-number storage unit 2 is sent to the dialing unit 9
(S711) which in turn issues a command corresponding to the received data to the
line controller unit 8, and a signal corresponding to the received command is
output to line 2 from the line controller unit 8. In cases where the result of the
comparison shows that the both numbers completely match, the controller unit
1 erases the data stored in the input-number storage unit 2, without sending it to
the dialing unit 9, and sends a signal indicating that the line is busy to the
personal computer via the personal computer I/F unit 4 (S708 through S709).

According to the invention, the subscriber number of the other end
connected on a first line is compared with the subscriber number which the
apparatus is going to dial on a second line, and when the numbers are found to
be the same, the result of the comparison is notified to the operator, and the
dialing is not performed or is delayed until the already established connection is
disconnected, thus improving the usability of the apparatus.

The invention may be embodied in other specific forms without
departing from the spirit or essential characteristics thereof. The present
embodiments are therefore to be considered in all respects as illustrative and not
restrictive, the scope of the invention being indicated by the appended claims
rather than by the foregoing description and all changes which come within the

meaning and the range of equivalency of the claims are therefore intended to be
embraced therein.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A facsimile apparatus capable of simultaneously being connected
to a plurality of lines, which allows dialing by an operator or automatic control by
the apparatus over an idle line of the plurality of lines in cases when the
apparatus has already been connected to another apparatus, for communication
or operation for establishing a communication, by accessing or being accessed
from the other apparatus, said apparatus comprising:

comparison means for comparing a first subscriber number of a
previously connected end and a second subscriber number of an end which will
pe dialed: and

control means for controlling a dialing operation when the comparison
means finds that the first and the second subscriber numbers are identical.

2. The facsimile apparatus according to claim 1. wherein the control

means suspends the dialing operation until previously established communication

IS terminated, and the connected line is freed.

3. The facsimile apparatus according to claim 1, wherein the control
means terminates the dialing operation.

4. Afacsimile apparatus capable of simultaneously being connected
to a plurality of lines, the facsimile apparatus comprising:

a first storage unit storing a first subscriber number of a currently
connected line;

a second storage unit storing a second subscriber number of a line to
be dialed;

a comparison unit communicating with the first storage unit and the
second storage unit, the comparison unit comparing the first subscriber number

and the second subscriber number: and
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a controller communicating with the comparison unit, the controller
controlling a dialing operation when the comparison unit finds that the first
subscriber number and the second subscriber number are identical by

suspending the dialing operation until the currently connected line is terminated

or by terminating the dialing operation.

S. A facsimile apparatus according to claim 4, wherein said first
storage unit comprises a dialing information storage unit storing a previously

inputted and currently connected number as the first subscriber number.

6. A facsimile apparatus according to claim 5, wherein said first
storage unit further comprises a transmitter-side information storage unit storing

an other-end initiated and currently connected number as the first subscriber

number.

7. A facsimile apparatus according to claim 4, wherein said first
storage unit comprises a transmitter-side information storage unit storing an
other-end initiated and currently connected number as the first subscriber

number.

8. A method of operating a facsimile apparatus capable of
simultaneously being connected to a plurality of lines, the method comprising:

comparing a first subscriber number of a currently connected end and
a second subscriber number of an end which will be dialed: and

controlling a dialing operation when it is determined in the comparing
step that the first and the second subscriber numbers are identical by suspending

the dialing operation until the currently connected communication is terminated

or by terminating the dialing operation.

9. A method of operating a facsimile apparatus capable of
simultaneously being connected to a plurality of lines, the method comprising:

(@) storing a first subscriber number of a currently connected line:
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(b) storing a second subscriber number of a line to be dialed:

(c) comparing the first subscriber number and the second subscriber
number; and

(d) controlling a dialing operation when it is determined in the
comparing step that the first subscriber number and the second subscriber
number are identical by suspending the dialing operation until the currently

connected line is terminated or by terminating the dialing operation.

10. A method according to claim 9, wherein step (a) is practiced by
storing a previously inputted and currently connected number as the first

subscriber number.

11. A method according to claim 10, wherein step (a) is further
practiced by storing an other-end initiated and currently connected number as the

first subscriber number.

12. A method according to claim 9, wherein step (a) is practiced by
storing an other-end initiated and currently connected number as the first

subscriber number.

13. A method according to claim 9, wherein step (c) is practiced by
comparing the second subscriber number with the first subscriber number as

each digit of the second subscriber number is dialed.

14. A method according to claim 9, wherein step (d) is practiced by

delaying dialing until a predetermined time elapses after the currently connected

line Is terminated.

15. A method according to claim 9, wherein the facsimile apparatus
Is a data fax modem of a personal computer, and wherein when it is determined

In the comparing step that the first subscriber number and the second subscriber
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number are identical, the method comprises sending a result code indicating that

the line is busy to the personal computer.

16. A method according to claim 9, wherein if the currently connected
line is an other-end established connection and it is determined in the comparing
step that the first subscriber number and the second subscriber number are

identical, step (d) is further practiced by (d1) Indicating that prior establishment
of the connection has been made.

17. A method according to claim 16, wherein step (d1) is practiced

by displaying the indication that prior establishment of the connection has been
made.

18. A method according to claim 16, wherein step (d1) is practiced

by providing a voice message.

19. A facsimile apparatus according to claim 4. wherein the second
storage unit comprises an input-number storage unit that stores the second
subscriber number of the line to be dialed that is input by an operator, the
controller comprising structure that erases the second subscriber number stored
in the input-number storage unit when the first subscriber number and the second
subscriber number are identical, and structure that notifies the operator that the

number input is currently connected.

20. A facsimile apparatus according to claim 4, wherein the second
storage unit comprises a communication management data storage unit that
stores the second subscriber number, and wherein the controller comprises a dial
pending unit that waits for disconnection of the line without carrying out the

dialing operation when the first subscriber number and the second subscriber

number are identical.
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21. A facsimile apparatus according to claim 4, wherein the second
storage unit comprises an input-number storage unit that stores the second
subscriber number received from a personal computer, the controller comprising
structure that erases data stored in the input-number storage unit when the first
subscriber number and the second subscriber number are identical, and structure

that sends a busy response to the personal computer.
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FIG.3
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FIG.6

601

IS LINE 1 OCCUPIED DUE TO
OTHER-END-INITIATED CONNECTION?

NO

YES

IS THERE COMMUNICATICN

TO BE CARRIED QUT?

1S THERE COMMUNICATION
T0 BE CARRIED QUT?

| DATA ON OTHER END IS R&AD 603 YES
604

DIALING CODE?

YES
TRANSMITTER-SIDE -
605

NO

INFORMATION IS READ

006

YES

607 -
COMPARISON? NONIDENTICAL
IDENTICAL DATA IS TRANSFERRED

TO DIALING UNIT
o 608

YES
609

T b . b el

~ DIALING OPERATION



2193186

FIG.7
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