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FACSIMILE APPARATUS, LINE CONTROL 
BOARD AND COMMUNICATION CONTROL 

METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to facsimile appara 
tuses connected to a computer Which transmit documents 
created by the computer to other facsimile apparatuses via a 
telephone line. 

[0003] 2. Description of the Related Art 

[0004] Recently, development of netWorks has made it a 
common practice to connect other devices, especially per 
sonal computer (hereafter referred to as “PC”) to facsimile 
apparatuses connected to a telephone line to communicate 
information such as sending documents created by a PC to 
other facsimile apparatuses. 

[0005] Conventionally, tWo methods are available for con 
nection betWeen a facsimile apparatus and PC, simply 
connecting an external telephone terminal of a line control 
board of the facsimile apparatus and a modem With a 
facsimile function via a line cord (hereafter referred to as 
“1st method”) and using a dedicated interface such as 
RS232C (hereafter referred to as “2nd method”). 

[0006] HoWever, according to the 1st method, When 
another facsimile apparatus Which is a called site does not 
respond to a call from the PC, the PC must also send 2nd and 
subsequent calls, Which increase a load of the PC. 

[0007] On the other hand, according to the 2nd method, 
When there is no ansWer from the called site, it is possible 
for the facsimile apparatus to carry out a redial or notify the 
PC of communication results. HoWever, this method 
requires the facsimile apparatus to have a dedicated interface 
circuit, increasing the scale of circuit. It also requires driver 
softWare to be installed in the PC. 

SUMMARY OF THE INVENTION 

[0008] It is an objective of the present invention to provide 
a facsimile apparatus Which Will alloW connection With a 
computer Without using a dedicated interface and can reduce 
the load of the computer in redialing When there is no ansWer 
from the called site. 

[0009] Another objective of the present invention is to 
provide a line control board for the facsimile apparatus 
Which is connected to a computer Without using a dedicated 
interface through control of the facsimile apparatus and can 
reduce the load of the computer in redialing When there is no 
ansWer from the called site. 

[0010] A further objective of the present invention is to 
provide a communication control method in the facsimile 
apparatus Which is connected to a computer Without using a 
dedicated interface and can reduce the load of the computer 
in redialing When there is no ansWer from the called site. 

[0011] The present invention provides a facsimile appa 
ratus, comprising: 

[0012] ?rst interface means for connecting a ?rst 
telephone line Which is connected to an external 
terminal; 
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[0013] second interface means for connecting a sec 
ond telephone line Which is connected With a called 
site; 

[0014] ?rst transmission control means for transmit 
ting transmit data from said external terminal to said 
second telephone line at detecting a call from said 
external terminal and then connecting said ?rst inter 
face means and said second interface means; 

[0015] storage means for storing information of the 
called site and said transmit data received from said 
external terminal; and 

[0016] second transmit control means for monitoring 
said second telephone line and disconnecting said 
?rst interface means and said second interface means 
When said called site is not in condition to receive 
said transmit data and then transmitting said stored 
transmit data by redialing said called site based on 
said stored information of the called site. 

[0017] The present invention provides a line control 
board, comprising: 

[0018] ?rst interface means for connecting a ?rst 
telephone line Which is connected to an external 
terminal; 

[0019] second interface means for connecting a sec 
ond telephone line Which is connected to a called 
site; 

[0020] ?rst switching means for switching the con 
nection destination of said ?rst telephone line; 

[0021] second sWitching means for sWitching the 
connection destination of said second telephone line 

[0022] third interface means for connecting a fac 
simile apparatus and receiving an instruction from 
the facsimile apparatus; 

[0023] Wherein said ?rst sWitching means and said second 
sWitching means change the destinations of the ?rst tele 
phone line and the second telephone line according to said 
instruction. 

[0024] The present invention provides a communication 
control method for a facsimile apparatus, comprising the 
steps of: 

[0025] detecting a call from an external terminal 
connected to the facsimile apparatus via a ?rst tele 
phone line and sending transmit data from said 
external terminal to a second telephone line con 
nected to said facsimile apparatus; 

[0026] storing the information of the called site and 
said transmit data received from said external termi 
nal; 

[0027] monitoring said second telephone line and 
redialing said called site based on said stored infor 
mation of the called site to transmit said stored 
transmit data When said called site is not in condition 
to receive said transmit data. 

[0028] The present invention provides a facsimile appa 
ratus by Way of Which transmit data is sent from an external 
terminal to a called site, comprising: 
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[0029] ?rst interface that is connected to a ?rst tele 
phone line connected by said external terminal; 

[0030] second interface that is connected to a second 
telephone line connected by said called site; 

[0031] modem for transmitting/receiving data via 
said ?rst telephone line or said second telephone 
line; 

[0032] call detector that detects a call signal input 
from said external terminal via said ?rst interface; 

[0033] connection con?rmation signal detector that 
detects a connection con?rmation signal input from 
said called site via said second interface; 

[0034] busy signal detector that detects a busy signal 
input via said second interface; 

[0035] memory that stores said transmit data input 
via said ?rst interface; 

[0036] sWitch that sWitches betWeen a ?rst path that 
connects said ?rst interface and said modem, a 
second path that connects said ?rst interface and said 
second interface and a third path that connects said 
modem and said second interface; 

[0037] central processing unit that controls sWitching 
betWeen said ?rst path, second path and third path by 
said sWitch and transmission/reception of said data 
by said modem; 

[0038] Wherein: 

[0039] said central processing unit, in response to a 
detection signal from said call detector, makes said 
sWitch change from said ?rst path to said second path 
to send said call signal to said called site, then, in 
response to a detection signal from said connection 
con?rmation signal detector, send said transmit data 
from said external terminal to said called site, While 
it makes said sWitch change from said second path to 
said third path according to a detection signal from 
said busy signal detector and makes said modem 
transmit said transmit data stored in said memory to 
said called site. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0040] FIG. 1 illustrates a block diagram shoWing an 
outline of the con?guration of a facsimile apparatus in an 
embodiment of the present invention; 

[0041] FIG. 2 illustrates a functional block diagram shoW 
ing an outline of the CPU function of the facsimile apparatus 
in the present embodiment; 

[0042] FIG. 3 to FIG. 5 illustrate ?oW charts shoWing the 
How of operations of the facsimile apparatus in the present 
embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0043] With reference noW to the attached draWings, the 
embodiments of the present invention are explained beloW: 

[0044] FIG. 1 illustrates a block diagram shoWing an 
outline of the con?guration of a facsimile apparatus in a ?rst 
embodiment of the present invention. 
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[0045] As shoWn in FIG. 1, facsimile apparatus 1 accord 
ing to the present embodiment mainly comprises facsimile 
apparatus 2 that scans original documents and outputs image 
data, etc. and circuit control board 3 that relays With external 
devices. 

[0046] Facsimile apparatus 2 mainly comprises CPU 21 
that controls units of the facsimile apparatus 2 , ROM 22 that 
is a read-only storage apparatus, RAM 23 that is used as the 
data processing Work area, an internal modem 24 that 
modulates and demodulates communication data, sWitch 25 
that sWitches the input destination of a signal input to the 
internal modem 24 and the output destination of a signal 
output from the internal modem 24, timer 26 that counts 
number of times by a prescribed number, and counter 27 that 
counts number of times by a prescribed number. 

[0047] A circuit control board 3 mainly comprises an 
external telephone connection terminal 31 that is connected 
to PC 4 Which is provided With an external modem 4a With 
a facsimile function, a line connection terminal 32 that is 
connected to telephone line netWork 5, a DP signal detection 
circuit 33 that detects a DP (Dial Pulse) signal called by the 
PC 4, a sWitch 34 that sWitches the connection destination of 
the external telephone connection terminal 31, a sWitch 35 
that sWitches the connection destination of the line connec 
tion terminal 32, a call signal generator 36 that generates a 
call signal to call the PC 4, a sWitch 37 that sWitches the 
input destination of a signal input to the internal modem 24 
and the output destination of a signal output from the 
internal modem 24, and a DP signal generator 38 that 
generates a DP signal. 

[0048] Herein, the PC 4 is connected to the external 
modem 4a. The external modem 4a is connected to the 
external telephone connection terminal 31 via ?rst telephone 
line 11. The telephone line netWork 5 is connected to the line 
connection terminal 32 via second telephone line 12. The 
telephone line netWork 5 includes PSTN and PBX. The, 
telephone line netWork 5 includes facsimile apparatuses 6 as 
a called site and an exchange that is not shoWn in the ?gure. 

[0049] In FIG. 1, in a normal standby state, the sWitches 
34, 35, 37 and 25 select their respective terminal “a”. In this 
Way, the internal modem 24 of the facsimile apparatus 2 
connects With the telephone line netWork 5 via line connec 
tion terminal 32, the sWitch 35 and the sWitch 25. 

[0050] When carrying out communications betWeen the 
facsimile apparatus 2 and the PC 4, and the sWitches 34, 35 
and select their respective terminal “a” and sWitch 25 selects 
terminal “b”. In this Way, the internal modem 24 of the 
facsimile apparatus 2 connects With the PC 4 via the external 
telephone connection terminal 31, and the sWitches 34, 37 
and 25. 

[0051] When carrying out communications betWeen the 
facsimile apparatus 2 and the telephone line netWork 5, the 
sWitch 34 selects terminal “a”; the sWitch 35 selects terminal 
“b”; the sWitch 37 selects terminal “b”; and the sWitch 25 
selects terminal “b”. In this Way, the internal modem 24 
connects With the telephone line netWork 5 via the line 
connection terminal 32, and the sWitches 35, 37 and 25. 

[0052] When carrying out communications betWeen the 
PC 4 and the telephone line netWork 5, the sWitch 34 selects 
terminal “b”; the sWitch 35 selects terminal a , the sWitch 
37 selects terminal a , and the sWitch 25 selects terminal 
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“a”. In this Way, the PC4 connects With the telephone line 
network 5 via the external telephone connection terminal 31, 
the switches 34, 35 and the line connection terminal 32. 

[0053] Then, an outline of the function of the CPU 21 in 
the present embodiment is explained With reference to the 
functional block diagram in FIG. 2. 

[0054] As shoWn in FIG. 2, the CPU 21 operates based on 
a series of programs comprising a signal detector 211 that 
detects various signals, sWitch unit 212 that changes 
sWitches and checks the sWitching operations, ROM control 
unit 213 that controls data transmission of ROM 22, RAM 
control unit 214 that controls data transmission/reception of 
RAM 23, call signal control unit 215 that controls the call 
signal generator, timer control unit 216 that controls start/ 
reset, etc. of timer 26, and counter control unit 217 that 
controls start/reset, etc. of counter 27. 

[0055] Then, the How of operations of the facsimile appa 
ratus in the present embodiment is explained With reference 
to FIGS. 3 to 5. FIGS. 3 to 5 are How charts shoWing the How 
of operations of the facsimile apparatus in the present 
embodiment. 

[0056] In a standby state, When the PC 4 requests for 
closing the loop of the DC circuit in order to call the called 
site Which is another facsimile apparatus, a DC circuit closed 
loop request current is detected by the signal detector 211 via 
the DP signal detection circuit 33 (S301). 

[0057] Then, When the DC circuit closed loop request 
current from the PC 4 is detected by signal detector 211, the 
line sWitching unit 212 sWitches the mobile terminal of 
sWitch 34 from “a” to “b” and the PC 4 and the telephone 
line netWork 5 are connected (S302). Then When the sWitch 
ing of sWitch 34 is con?rmed by the line sWitching unit 212, 
the timer control unit 216 starts the timer 26 (S303). 

[0058] Then, the PC 4 calls the telephone number of the 
called site and the called telephone number is stored in the 
RAM 23 via DP detection circuit 33 in the case of a DP 
signal and via the internal modem 24 in the case of a PB 
(Push Button) signal (S304). 
[0059] Here, When a con?rmation signal (hereafter 
referred to as “CED”) from the called site is detected by the 
signal detector 211 and the PC 4 (S305), transmission of 
image data from the PC 4 to the called site is started (S306). 
When the transmission of the image data is completed and 
the PC 4 opens the DC circuit (S307). This opening the DC 
circuit is detected by the signal detector 211, and the line 
sWitching unit 212 sWitches the mobile terminal of sWitch 34 
from “b” to “a” and returns to the standby state (S308). 

[0060] After a call signal is sent from the PC 4 to the called 
site, When a busy tone from the exchange is detected by the 
signal detector 211 (S309), or after the timer 26 is started, 
When no CED is detected by the signal detector 211 or the 
PC 4 after the elapse of a prescribed time (S310), the line 
sWitching unit 212 sWitches the mobile terminal of sWitch 34 
from “b” to “a” and the mobile terminal of the sWitch 25 
from “a” to “b”, closing the loop from the PC 4 to the 
facsimile apparatus 2 (S311). 
[0061] When the line sWitching unit 212 con?rms the 
sWitching of the sWitch 34, a CED is sent from the internal 
modem 24 to the PC 4 (S312). Then, image data is sent from 
PC 4, demodulated by the internal modem 24 and stored in 
the RAM 23 (S313). 
[0062] When there is no ansWer from the called site, 
sending the image data from the PC to the facsimile appa 
ratus can eliminate the redialing load on the computer. 
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[0063] When storage of the image data is completed, the 
line sWitching unit 212 sWitches the mobile terminal from 
“b” to “a” and returns to the standby state (S314). Here, 
When it is necessary to carry out other processing such as 
data reception from another facsimile apparatus, the other 
processing is completed ?rst. 

[0064] After the standby state, the line sWitching unit 212 
sWitches the mobile terminal of sWitch 35 from a to “b” 
and the mobile terminal of sWitch 37 from “a” to “b” and the 
mobile terminal of sWitch 25 from “a” to “b”, and the loop 
from the telephone line netWork 5 to the facsimile apparatus 
2 is closed (S315). 

[0065] Then, the counter control unit 217 sets redial count 
N in the counter 27 (S316) and the telephone number of the 
called site stored in the RAM 23 is called by the DP signal 
generator 38 in the case of a DP signal and internal modem 
24 in the case of a PB signal (S317), and at the same time 
the timer control unit 216 starts the timer 26 (S318). 

[0066] Then, When the signal detector 211 detects the 
CED from the called site (S319), the image data stored in the 
RAM 23 is sent to the called site (S320). And When 
transmission of the image data is completed Without com 
munication error in the middle of transmission (S321), a 
transmission completion signal is detected by the signal 
detector 211 and the line sWitching unit 212 sWitches the 
mobile terminal of the sWitch 35 from “b” to “a”, the mobile 
terminal of sWitch 37 from “b” to “a” and the mobile 
terminal of sWitch 25 from “b” to “a” and returns to the 
standby state (S323). 

[0067] After a call signal is sent from the facsimile appa 
ratus 2 to the called site, When the signal detector 211 detects 
a busy tone of the exchange (S324) or When no CED is 
detected by the signal detector 211 and the PC 4 When a 
prescribed time has elapsed after the timer 26 Was started 
(S325), the operation from S317 to S325 is repeated N times 
at ?xed intervals (S326). When the transmission to the called 
site is not completed in the meantime, the line sWitching unit 
212 sWitches the mobile terminal of the sWitch 37 from “b” 
to “a”, closing the loop from the PC 4 to the facsimile 
apparatus 2 (S327). 
[0068] If the line sWitching unit 212 con?rms the sWitch 
ing of the sWitch 37, the call signal control unit 215 sends 
a call signal from the call signal generator 36 to the PC 4 
(S328). 
[0069] After the CED from the PC 4 is detected by the 
signal detector 211, the communication result data is sent 
from the ROM 22 to the PC 4 (S329), the line sWitching unit 
212 sWitches the mobile terminal of the sWitch 25 from “b” 
to “a” and returns to the standby state (S323). 

[0070] Transmitting the communication result data to the 
PC 4 alloWs the PC 4 operator to knoW the communication 
result Without any operation. 

[0071] As described above, according to the facsimile 
apparatus 1 in the present embodiment, the PC 4 is con 
nected Without using a dedicated interface and PC 4 
decrease load of the redialing in case that there is no ansWer 
from the another facsimile apparatus 6 Which is the called 
site. Furthermore, even if the PC 4 has no automatic redi 
aling function, the PC 4 operator can handle a case Where the 
facsimile apparatus 6 cannot receive data Without any opera 
tion at the time of redialing. 

[0072] When transmit data cannot be sent to the facsimile 
apparatus 6, the facsimile apparatus 1 sends the communi 
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cation result data to the PC 4 allowing the PC 4 operator to 
knoW Without carrying out any operation that the transmis 
sion has ended abnormally. 

[0073] The present invention is not limited to the embodi 
ments described above. For example, the case Where a PC is 
connected to a facsimile apparatus is presented here. HoW 
ever, it is not limited to a PC but it is possible to connect an 
external terminal such as portable information terminal, 
Wordprocessor to the facsimile apparatus in the present 
invention via an internal modem or an external modem. 

What is claimed is: 
1. A facsimile apparatus, comprising: 

?rst interface means for connecting a ?rst telephone line 
Which is connected to an external terminal; 

second interface means for connecting a second telephone 
line Which is connected With a called site; 

?rst transmission control means for transmitting transmit 
data from said external terminal to said second tele 
phone line at detecting a call from said external termi 
nal and then connecting said ?rst interface means and 
said second interface means; 

storage means for storing information of the called site 
and said transmit data received from said external 
terminal; and 

second transmit control means for monitoring said second 
telephone line and disconnecting said ?rst interface 
means and said second interface means When said 
called site is not in condition to receive said transmit 
data and then transmitting said stored transmit data by 
redialing said called site based on said stored informa 
tion of the called site. 

2. The facsimile apparatus according to claim 1, compris 
ing storage means for storing communication result data, 
Wherein, When the transmit data cannot be transmitted to the 
called site, the communication result data is transmitted to 
the external terminal. 

3. A line control board, comprising: 

?rst interface means for connecting a ?rst telephone line 
Which is connected to an external terminal; 

second interface means for connecting a second telephone 
line Which is connected to a called site; 

?rst sWitching means for sWitching the connection desti 
nation of said ?rst telephone line; 

second sWitching means for sWitching the connection 
destination of said second telephone line third interface 
means for connecting a facsimile apparatus and receiv 
ing an instruction from the facsimile apparatus; 

Wherein said ?rst sWitching means and said second 
sWitching means change the destinations of the ?rst 
telephone line and the second telephone line according 
to said instruction. 

4. A communication control method for a facsimile appa 
ratus, comprising the steps of: 

detecting a call from an external terminal connected to the 
facsimile apparatus via a ?rst telephone line and send 
ing transmit data from said external terminal to a 
second telephone line connected to said facsimile appa 
ratus; 
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storing the information of the called site and said transmit 
data received from said external terminal; 

monitoring said second telephone line and redialing said 
called site based on said stored information of the 
called site to transmit said stored transmit data When 
said called site is not in condition to receive said 
transmit data. 

5. The communication control method for a facsimile 
apparatus according to claim 4, Wherein When transmit data 
cannot be transmitted to the called site the communication 
result data is transmitted to an external terminal. 

6. A facsimile apparatus by Way of Which transmit data is 
sent from an external terminal to a called site, comprising: 

?rst interface that is connected to a ?rst telephone line 
connected by said external terminal; 

second interface that is connected to a second telephone 
line connected by said called site; 

modem for transmitting/receiving data via said ?rst tele 
phone line or said second telephone line; 

call detector that detects a call signal input from said 
external terminal via said ?rst interface; 

connection con?rmation signal detector that detects a 
connection con?rmation signal input from said called 
site via said second interface; 

busy signal detector that detects a busy signal input via 
said second interface; 

memory that stores said transmit data input via said ?rst 
interface; 

sWitch that sWitches betWeen a ?rst path that connects 
said ?rst interface and said modem, a second path that 
connects said ?rst interface and said second interface 
and a third path that connects said modem and said 
second interface; 

central processing unit that controls sWitching betWeen 
said ?rst path, second path and third path by said sWitch 
and transmission/reception of said data by said modem; 

Wherein: 

said central processing unit, in response to a detection 
signal from said call detector, makes said sWitch 
change from said ?rst path to said second path to send 
said call signal to said called site, then, in response to 
a detection signal from said connection con?rmation 
signal detector, send said transmit data from said exter 
nal terminal to said called site, While it makes said 
sWitch change from said second path to said third path 
according to a detection signal from said busy signal 
detector and makes said modem transmit said transmit 
data stored in said memory to said called site. 

7. The facsimile apparatus according to claim 6, Wherein: 

the memory stores communication result information and 
the central processing unit makes the modem transmit 
said communication result information to the external 
terminal in the case that transmission of transmit data 
to the called site has been unsuccessful. 


