
19 

12 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ien  des  brevets  (fi)  Publication  number:  0  608   181  A 2  

EUROPEAN  PATENT  A P P L I C A T I O N  

(2j)  Application  number  :  94400123.9 

(22)  Date  of  filing  :  20.01.94 

©  int.  ci.5:  H04N  1/32,  H04N  1/00, 
H04M  1  1/00 

(So)  Priority:  20.01.93  JP  7754/93  @  Inventor:  Takeda,  Tomoyuki,  c/o  Canon  K.  K. 
30-2,  3-chome, 

@  Date  of  publication  of  application  :  Shimomaruko 
27.07.94  Bulletin  94/30  Ohta-ku,  Tokyo  (JP) 

@  Designated  Contracting  States  :  @  Representative  :  Rinuy,  Santarelli 
DE  ES  FR  GB  IT  14,  avenue  de  la  Grande  Armee 

F-75017  Paris  (FR) 
@  Applicant  :  CANON  KABUSHIKI  KAISHA 

30-2,  3-chome,  Shimomaruko, 
Ohta-ku 
Tokyo  (JP) 

CM 
<  

00 

00 
o  
CO 

(54)  Facsimile  apparatus  with  telephone  set. 

(57)  A  facsimile  apparatus  with  a  handset  com- 
prises  a  handset  for  speech  communication 
(108),  a  current  sensor  (14a)  for  detecting  a 
facsimile  signal,  and  a  three-wire  curled  cord 
(21a).  An  impedance  balance  of  a  terminal  T3 
and  a  terminal  T4  is  attained  by  utilizing  return 
lines  (32  -  W1)  of  the  current  sensor  (14a)  and 
the  curled  cord  (2a). 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  facsimile  appa- 
ratus,  and  more  particularly  to  a  facsimile  apparatus 
with  a  telephone  set,  and  further  particularly  to  an 
NCU  unit  thereof. 

Related  Background  Art 

Referring  to  Fig.  3,  a  facsimile  apparatus  with  a 
telephone  set  is  explained.  Numeral  101  denotes  a 
control  unit  for  controlling  an  overall  facsimile  appa- 
ratus.  The  control  unit  controls  relays,  discriminates 
a  CNG  signal  and  discriminates  a  Ci  signal.  Numeral 
102  denotes  a  reader  for  reading  an  image.  Numeral 
103  denotes  a  console  unit  including  a  display  and 
keys.  Numeral  104  denotes  a  recorder  for  recording 
the  image.  Numeral  105  denotes  a  modem.  Numeral 
1  06  denotes  an  NCU  which  permits  the  connection  of 
a  handset  108  and  a  daughter  (or  subsidiary)  tele- 
phone  set  such  as  an  automatic  responding  and  re- 
cording  telephone  set.  Numeral  107  denotes  a  tele- 
phone  line.  Numeral  108  denotes  a  handset  attached 
to  the  facsimile  apparatus.  The  handset  108  and  a 
daughter  telephone  set  are  connected  to  the  tele- 
phone  line  107  with  a  predetermined  priority. 

A  prior  art  NCU  is  explained  with  reference  to  Fig. 
2.  Numeral  1  denotes  a  CML  relay  for  switching  the 
telephone  line  107  between  the  facsimile  apparatus 
and  the  handset  108  or  the  daughter  telephone  set. 
Numeral  2  denotes  a  P  relay  for  generating  a  dialing 
pulse  and  numeral  3  denotes  an  S  relay  which  is 
closed  while  the  dialing  pulse  is  generated  to  reduce 
an  affect  by  the  on/off  transition  of  the  P  relay.  Nu- 
meral  4  denotes  an  RET  coil  for  forming  a  DC  loop. 
Numeral  5  denotes  a  DC  blocking  capacitor.  Numeral 
1  0b  denotes  a  transformer  which  usually  has  primary 
and  secondary  impedances  of  600  Q.  Numerals  33  to 
39  denote  coils,  capacitors  and  resistors  which  form 
a  fare  charge  filter  for  eliminating  a  fare  charge  pulse 
(or  metering  pulse).  Numerals  40,  41  and  42  denote 
resistors  and  a  capacitor  of  a  terminating  impedance. 
Numeral  43  denotes  a  capacitor  for  compensating  a 
frequency  characteristic  by  the  fare  charge  filter. 

Numeral  14b  denotes  a  current  sensor  which  de- 
tects  a  magnetic  field  generated  by  a  current  flowing 
through  a  coil  by  using  a  Hall  element. 

An  insertion  loss  is  created  by  the  insertion  of  the 
current  sensor  14b  in  a  signal  line  T1  and  the  impe- 
dance  balance  with  a  signal  line  T2  is  destroyed.  The 
Europe  defines  a  standard  for  the  impedance  bal- 
ance,  and  in  Sweden  who  defines  a  particularly  se- 
vere  standard  for  the  countermeasure,  a  resistor  44 
and  a  capacitor  44  are  inserted  in  parallel  to  a  current 
sensor  41  b  and  a  resistor  46  of  several  Q  is  inserted 
even  in  the  line  T2  to  which  no  current  sensor  is  in- 

serted. 
Numerals  44  and  45  denote  a  bypass  circuit  for 

suppressing  the  impedance  balance  and  the  inser- 
tion  loss  within  the  standard,  and  numeral  46  denotes 

5  a  resistor  inserted  in  the  line  having  no  sensor  insert- 
ed  therein  for  the  same  purpose.  In  the  prior  art,  the 
resistors  44  and  46  are  8.2  Q  and  the  capacitor  45  is 
100  nF. 

Numeral  17  denotes  an  H  relay  for  supplying  a 
10  voltage  to  the  handset  1  08  or  the  daughter  telephone 

set  when  the  relay  1  is  switched  to  the  facsimile  ap- 
paratus.  By  switching  the  H  relay  to  the  power  supply 
as  soon  as  a  Ci  signal  is  received,  the  facsimile  re- 
ception  may  be  attained  without  ringing  the  handset 

15  or  the  daughter  telephone  set.  Numeral  1  8  denotes  a 
Ci  detector  for  detecting  the  Ci  signal. 

As  will  be  explained  later,  in  order  to  automatical- 
ly  switch  the  telephone  set  and  the  facsimile  appara- 
tus  while  permitting  the  connection  of  the  daughter 

20  telephone  set  to  the  facsimile  apparatus  and  the  con- 
nection  of  the  automatic  recording  and  responding 
telephone  set  thereto,  it  is  necessary  to  detect  a  CNG 
signal  (1100  Hz)  sent  from  a  transmitting  facsimile 
apparatus.  In  the  prior  art  apparatus,  the  CNG  signal 

25  is  detected  by  a  tone  detector  47b  through  the  trans- 
former  47a. 

Numerals  47a  and  47b  denote  CNG  detector  cir- 
cuit.  It  separates  a  signal  sent  from  the  telephone  line 
from  the  line  by  the  transformer  47a  and  the  CNG  sig- 

30  nal  is  detected  by  the  tone  detector  47b. 
Numeral  26  denotes  a  receiving  signal  line  of  the 

facsimile  apparatus,  numeral  27  denotes  a  transmit- 
ting  signal  line  of  the  facsimile  apparatus  and  numer- 
al  28  denotes  a  signal  line  which  is  rendered  low  when 

35  the  Ci  signal  is  received.  Numeral  29  denotes  an  out- 
put  of  the  tone  detector  47b  by  which  the  CNG  signal 
is  detected.  Numeral  30  denotes  a  digital  output  which 
is  rendered  low  when  a  current  flowing  through  the 
current  sensor  14a  is  higher  than  a  threshold  (which 

40  is  between  5  mA  and  10  mA  in  an  embodiment)  and 
by  which  the  off-hook  of  the  handset  108  or  the 
daughter  telephone  set  is  detected. 

Numerals  22a  and  22b  denote  L1  and  L2  of  the 
line,  respectively.  Numerals  23a  and  23b  denote  T1 

45  and  T2  connected  to  the  handset.  When  a  CML  relay 
is  switched  to  the  telephone  set,  L1  and  L2  are  con- 
nected  to  T1  and  T2,  respectively.  Numerals  24  and 
48  denote  return  lines  from  the  handset.  Numerals 
25a  and  25b  denote  T3  and  T4  connected  to  the 

so  daughter  telephone  set.  T3  is  connected  to  a  return 
line  W1  from  the  handset  and  T4  is  connected  to  a  re- 
turn  line  Afrom  the  handset. 

The  handset  is  now  explained.  Numeral  19b  de- 
notes  a  hook  switch  which  connects  and  disconnects 

55  T1  and  W1,  and  T2  and  W2,  respectively.  When  the 
handset  is  hooked  on,  the  switch  is  closed  and  T1  and 
W1  ,  and  T2  and  Aare  connected,  respectively.  When 
the  handset  if  hooked  off,  the  switch  is  opened  and 
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T1  and  W1,  and  T2  and  A  are  disconnected,  respec- 
tively,  so  that  the  daughter  telephone  set  is  discon- 
nected  from  the  telephone  line.  In  this  manner,  a  pre- 
determined  priority  is  assigned  to  the  handset  and  the 
daughter  telephone  set  to  prevent  the  parallel  con- 
nection.  Numeral  20  denotes  a  telephone  line. 

A  two-pole  hook  switch  19b  attached  to  the  fac- 
simile  apparatus  is  used  to  cut  the  return  lines  from 
the  handset  in  dual  lines. 

Numerals  32  and  49  denote  terminals  which  are 
connected  to  W1  and  A  of  the  NCU. 

The  handset  and  the  NCU  of  the  facsimile  appa- 
ratus  are  connected  by  a  curled  cord  21  b.  Since  the 
curled  cord  includes  a  resistance,  it  is  necessary  to 
provide  a  two-pole  switch  and  a  signal  line  49-48 
which  is  of  the  same  length  as  a  signal  line  32-24  in 
order  to  set  an  impedance  balance  within  the  stan- 
dard. 

In  the  prior  art  apparatus,  however,  since  the  re- 
sistor  is  inserted  in  the  line  T2  to  which  the  line  sensor 
is  not  connected,  an  insertion  loss  increases.  Accord- 
ingly,  a  big  effort  should  be  paid  to  bring  both  the  im- 
pedance  balance  and  the  insertion  loss  within  the 
standard.  Further,  since  the  handset  also  requires  a 
two-pole  hook  switch  and  a  curled  cord  21b  which 
connects  the  facsimile  apparatus  and  the  handset  re- 
quires  one  more  wire  compared  to  that  for  a  single 
pole  switch.  All  those  are  factors  to  increase  the  cost. 

Secondly,  since  the  transformer  47a  is  used  to 
detect  the  CNG  signal,  a  packaging  area  increases 
and  the  cost  also  increases. 

SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  the  present  invention  to  improve 
a  facsimile  apparatus  in  the  light  of  the  above  prob- 
lems. 

It  is  another  object  of  the  present  invention  to 
bring  the  impedance  balance  within  the  PTT  standard 
and  reduce  the  insertion  loss  by  using  a  handset  hav- 
ing  means  for  connecting  and  disconnecting  T1  and 
W1  of  Fig.  2,  a  current  sensor  connected  to  T2  for  de- 
tecting  a  current  flowing  through  a  coil,  a  resistor  and 
a  capacitor  connected  in  parallel  to  the  current  sen- 
sor,  a  daughter  telephone  set  connecting  T4  connect- 
ed  to  daughter  telephone  set  connecting  T3  and  T2 
connected  to  W1  and  a  curled  cord  for  connecting  a 
facsimile  apparatus  and  the  handset,  and  by  utilizing 
the  impedances  of  the  coil  of  the  current  sensor  and 
the  resistor  and  the  capacitor  connected  in  parallel  to 
the  current  sensor  and  a  resistance  of  the  curled 
cord. 

It  is  still  another  object  of  the  present  invention  to 
permit  the  detection  of  a  tone  signal  by  an  analog  out- 
put  of  a  current  sensor  by  using  the  current  sensor  ca- 
pable  of  detecting  an  analog  current  flowing  through 
a  coil  and  series  connected  resistor  and  capacitor 
connected  in  parallel  to  the  coil. 

Other  objects  of  the  present  invention  will  be  ap- 
parent  from  the  following  detailed  description  of  the 
preferred  embodiments  and  the  drawings. 

5  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  shows  a  block  diagram  of  an  NCU  of  a  fac- 
simile  apparatus  with  a  telephone  set  of  an  em- 
bodiment  of  the  present  invention, 

10  Fig.  2  shows  a  blockdiagram  of  an  NCU  of  a  prior 
art  facsimile  apparatus  with  a  telephone  set. 
Fig.  3  shows  an  overall  block  diagram  of  the  fac- 
simile  apparatus  with  the  telephone  set  of  the 
embodiment. 

15  Fig.  4  shows  a  structure  of  a  noise  blocking  trans- 
former  used  in  the  NCU  of  the  embodiment, 
Fig.  5  shows  a  frequency  characteristic  of  receiv- 
er  attenuation  in  the  embodiment, 
Fig.  6  shows  a  block  diagram  of  a  current  sensor 

20  used  in  the  NCU  of  the  embodiment,  and 
Fig.  7  shows  a  block  diagram  of  a  current  sensor 
used  in  the  NCU  of  the  prior  art  apparatus. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
25  EMBODIMENTS 

An  embodiment  of  the  present  invention  is  now 
explained  with  reference  to  the  drawings. 

A  block  diagram  of  a  facsimile  apparatus  with  a 
30  telephone  set  of  the  present  embodiment  is  identical 

to  that  of  the  prior  art  apparatus  shown  in  Fig.  3. 
An  NCU  of  the  present  embodiment  is  explained 

with  reference  to  Fig.  1  .  Numeral  1  denotes  a  CML  re- 
lay  which  switches  a  telephone  line  107  between  the 

35  facsimile  apparatus  and  a  handset  1  08  or  a  daughter 
telephone  set.  Numeral  2  denotes  a  P  relay  for  gen- 
erating  a  dialing  pulse,  and  numeral  3  denotes  an  S 
relay  which  is  closed  while  the  dialing  pulse  is  gener- 
ated  to  reduce  an  affect  of  an  on/off  transition  of  the 

40  P  relay.  Numeral  4  denotes  an  RET  coil  which  forms 
a  DC  loop.  Numeral  5  denotes  a  DC  blocking  capac- 
itor.  Numerals  6  to  9  form  a  fare  charge  filter  together 
with  a  noise  blocking  transformer  1  0a.  Numerals  6,  7 
and  9  denote  capacitors  and  numeral  8  denotes  a 

45  choke  coil.  In  the  present  embodiment,  the  capacitor 
6  is  0.033  nF,  the  capacitor  7  is  0.056  |*F,  the  coil  8  is 
1  5  mH  and  the  capacitor  9  is  6800  pF.  A  peak  of  the 
attenuation  is  set  to  16  KHz  to  comply  with  the  fre- 
quency  of  the  fare  charge  pulse  (16  KHz),  and  it  is  pri- 

50  marily  determined  by  8  and  9.  Since  the  inductance 
of  the  coil  8  is  determined  to  comply  with  a  leakage 
inductance  of  the  noise  blocking  transformer,  the 
peak  of  the  attenuation  is  actually  adjusted  by  chang- 
ing  the  capacitance  of  the  capacitor  9.  For  example, 

55  in  the  NCU  for  Switzerland,  the  capacitor  9  is  12000 
pF  to  comply  with  the  frequency  of  the  fare  charge 
pulse  (12  KHz). 

Numeral  10a  denotes  a  noise  blocking  transfor- 
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mer.  A  construction  of  the  transformer  will  be  descri- 
bed  later  with  reference  to  Fig.  4.  Primary  and  sec- 
ondary  impedances  of  the  transformer  are  1200  Q. 
Numerals  11  and  12  denote  a  resistor  and  a  capacitor 
of  a  terminating  impedance  which  determines  a  re- 
turn  loss  of  the  NCU.  In  the  present  embodiment,  the 
resistor  11  is  820  Q  and  the  capacitor  12  is  0.022  nF. 
Numerals  13a,  13b  and  13c  denote  operational  am- 
plifiers  which  form  a  2-4  wire  conversion  circuit. 

Numeral  14a  denotes  a  current  sensor  with  an 
analog  signal  output.  The  current  sensor  detects  a 
magnetic  field  generated  by  a  current  flowing  through 
the  coil  by  using  a  Hall  element  and  a  detail  thereof 
will  be  explained  later  with  reference  to  Fig.  6.  Numer- 
als  15  and  16  denote  a  bypass  circuit  for  bringing  the 
impedance  balance  and  the  insertion  loss  within  the 
standard.  In  the  present  embodiment,  the  resistor  15 
is  5.6  Q  and  the  capacitor  16  is  33  A  resistance  of 
the  coil  of  the  current  sensor  1  0a  is  approximately  4.3 
Q  and  an  inductance  thereof  is  approximately  1.38 
mH.  In  the  present  embodiment,  the  impedance  bal- 
ance  is  higher  than  60  dB  (German  standard  52dBor 
higher)  in  300  Hz  -  3.4  KHz,  and  the  insertion  loss  is 
lower  than  0.3  dB  (German  standard  0.5  dB  or  lower) 
when  measured  with  input  and  output  impedances  of 
200  Q  at  16  KHz. 

Numeral  17  denotes  an  H  relay  for  supplying  a 
voltage  to  the  handset  108  and  the  daughter  tele- 
phone  set  when  the  CML  relay  is  switched  to  the  fac- 
simile  apparatus.  By  switching  the  H  relay  to  the  pow- 
er  supply  as  soon  as  the  Ci  signal  is  received,  the  fac- 
simile  reception  may  be  attained  without  ringing  the 
handset  and  the  daughter  telephone  set.  Numeral  18 
denotes  a  Ci  detector  for  detecting  the  Ci  signal. 

Numeral  26  denotes  a  receiving  signal  line,  nu- 
meral  27  denotes  a  transmitting  signal  line  and  nu- 
meral  28  denotes  a  signal  line  which  is  rendered  low 
when  the  Ci  signal  is  received.  Numeral  29  denotes 
an  analog  output  signal  line  of  a  current  flowing 
through  the  current  sensor  14a.  The  CNG  signal  is  de- 
tected  by  a  signal  on  this  signal  line.  In  the  prior  art 
apparatus,  since  the  capacitance  of  the  capacitor  45 
of  Fig.  2  is  large,  little  current  flows  through  the  coil 
of  the  current  sensor  when  the  frequency  rises.  In  the 
prior  art  apparatus,  this  does  not  bring  an  actual  dam- 
age  because  the  current  sensor  14b  has  no  analog 
output.  However,  if  the  current  sensor  having  the  ana- 
log  output  14a  is  used  in  the  prior  art  apparatus,  it  will 
be  difficult  to  detect  the  CNG  signal  of  even  -30  dBm 
in  the  audio  frequency  band  because  a  sufficient  S/N 
ratio  is  not  assured.  Accordingly,  it  is  necessary  to 
provide  a  tone  detector  for  the  CNG  detection. 

In  the  present  embodiment,  the  CNG  signal  of  0 
to  -49  dBm  can  be  detected.  Numeral  30  denotes  a 
digital  output  which  is  rendered  low  when  the  current 
flowing  through  the  current  sensor  14a  is  higher  than 
a  threshold  (between  5  mAand  10  mAin  the  present 
embodiment)  and  the  off-hook  of  the  handset  1  08  and 

the  daughter  telephone  set  is  detected  by  this  signal. 
Numerals  22a  and  22b  denote  L1  and  L2  of  the 

line.  Numerals  23a  and  23b  denote  T1  and  T2  con- 
nected  to  the  handset,  respectively.  When  the  CML 

5  relay  is  switched  to  the  telephone  set,  L1  and  T1  ,  and 
L2  and  T2  are  connected,  respectively.  Numeral  24 
denotes  a  return  line  from  the  handset.  Numerals  25a 
and  25b  denote  T3  and  T4  connected  to  the  daughter 
telephone  set.  T3  is  connected  to  a  return  line  W1 

10  from  the  handset  and  T4  is  connected  to  T2. 
The  handset  is  now  explained.  Numeral  19a  de- 

notes  a  hook  switch  for  connecting  and  disconnecting 
T1  and  W1.  When  the  handset  is  hooked  on,  the 
switch  is  closed  and  T1  and  W1  are  connected.  When 

15  the  handset  is  hooked  off,  the  switch  is  opened  and 
T1  and  W1  are  disconnected  so  that  the  daughter  tel- 
ephone  set  is  disconnected  from  the  telephone  line. 
In  this  manner,  a  predetermined  priority  is  assigned 
to  the  handset  and  the  daughter  telephone  set  to  pre- 

20  vent  parallel  connection.  Numeral  20  denotes  a  tele- 
phone  line. 

Terminals  31a  and  31b  are  connected  to  T1  and 
T2  of  the  NCU,  respectively,  and  a  terminal  32  is  con- 
nected  to  W1  . 

25  The  handset  and  the  NCU  of  the  facsimile  appa- 
ratus  are  connected  through  a  curled  cord  21a.  The 
curled  cord  includes  a  resistance  and  a  resistance  be- 
tween  23a  and  24  is  approximately  4  Q  when  the 
hook  switch  19a  of  the  handset  is  closed.  In  the  pres- 

30  ent  embodi  ment,  a  return  line  from  the  handset  is  pro- 
vided  only  on  one  line  and  the  other  line  T4  is  directly 
connected  by  a  circuit  board  of  the  NCU.  The  impe- 
dances  of  T3  and  T4  are  unbalanced  and  the  current 
sensor  having  the  resistance  is  connected  to  the  line 

35  having  no  return  line  so  that  the  impedances  are  bal- 
anced  as  a  whole. 

Fig.  4  shows  a  construction  of  the  noise  blocking 
transformer  used  in  the  NCU  of  the  present  embodi- 
ment.  Numeral  60  denotes  a  bobbin,  numeral  61  de- 

40  notes  a  protection  cover,  numeral  62  denotes  a  pri- 
mary  coil,  numeral  63  denotes  a  secondary  coil,  nu- 
meral  64  denotes  an  insulating  tape  and  numeral  65 
denotes  a  core.  The  primary  coil  62  and  the  second- 
ary  coil  63  are  wound  coaxially  and  parallelly  along 

45  the  core  65.  An  insulating  breakdown  voltage  be- 
tween  the  primary  coil  and  the  secondary  coil  is  as- 
sured  by  a  gap  t  between  the  coils.  In  the  present  em- 
bodiment,  t  =  3.2  mm  to  comply  with  the  IEC  950  stan- 
dard.  A  primary  leakage  inductance  Lp  and  a  second- 

so  ary  leakage  inductance  Ls  are  determined  by  the  gap 
t.  In  the  present  embodiment,  the  transformer  can  es- 
tablish  a  high  attenuation  frequency  band  by  using 
the  leakage  inductance. 

Fig.  5  shows  a  level  of  the  receiving  signal  line  26 
55  when  signals  are  received  from  T1  and  T2.  As  seen 

from  Fig.  5,  the  attenuation  at  16  KHz  which  corre- 
sponds  to  the  Germany  fare  charge  pulse  frequency 
is  approximately  60  dBm.  This  is  sufficient  attenua- 

4 
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tion  to  eliminate  the  affect  of  the  fare  charge  pulse, 
and  there  is  no  affect  of  the  fare  charge  pulse  to  an 
image  in  the  present  embodiment. 

Fig.  6  shows  a  block  diagram  of  the  current  sen- 
sor  14a  with  the  analog  output  of  the  present  embodi- 
ment.  It  generates  a  magnetic  field  55  in  accordance 
with  a  current  flowing  from  56  connected  to  the  pri- 
mary  circuit  of  the  line  to  57.  An  inductance  of  the  coil 
is  approximately  1  .38  mH  and  a  resistance  is  approx- 
imately  4.3  Q.  Numeral  51  denotes  a  Hall  element 
which  generates  a  voltage  in  accordance  with  the 
magnetic  field  55  generated  by  the  coil.  Numeral  52 
denotes  a  buffer  amplifier.  Numeral  53  denotes  a 
comparator.  Numeral  158  denotes  an  output  signal 
from  the  comparator  and  it  is  low  when  the  current  is 
higher  than  a  predetermined  level  (5-10  mA  in  the 
present  embodiment)  and  high  when  the  current  is 
lower  than  the  predetermined  level.  Numeral  54  de- 
notes  an  amplifier  including  a  band-pass  filter  for  am- 
plifying  the  analog  signal  from  52. 

A  block  diagram  of  the  prior  art  current  sensor 
shown  in  Fig.  2  is  shown  for  comparison  purpose. 

Fig.  7  shows  a  block  diagram  of  the  prior  art  cur- 
rent  sensor  14b.  It  does  not  include  the  analog  output 
unlike  Fig.  6. 

The  present  embodiment  differs  from  the  prior 
art  in  the  following  points: 

(1)  Of  the  resistors  and  the  capacitors  added  to 
countermeasure  the  impedance  balance,  the  re- 
sistor  inserted  in  the  line  to  which  the  current  sen- 
sor  is  not  connected  is  eliminated. 
(2)  Only  one  return  line  from  the  handset  is  used 
and  the  number  of  wires  of  the  curled  cord  for 
connecting  the  handset  and  the  facsimile  appa- 
ratus  is  reduced  by  one. 
(3)  The  hook  switch  of  the  handset  19  is  of  single 
pole  instead  of  double  pole. 
(4)  The  transformer  in  the  preceding  stage  of  the 
tone  detector  is  eliminated. 
In  accordance  with  the  present  invention,  it  is  en- 

abled  to  bring  the  impedance  balance  within  the  PTT 
standard  and  reduce  the  insertion  loss  by  using  a 
handset  having  means  for  connecting  and  discon- 
necting  T1  and  W1  of  Fig.  2,  a  current  sensor  con- 
nected  to  T2  for  detecting  a  current  flowing  through 
a  coil,  a  resistor  and  a  capacitor  connected  in  parallel 
to  the  current  sensor,  a  daughter  telephone  set  con- 
necting  T4  connected  to  daughter  telephone  set  con- 
necting  T3  and  T2  connected  to  W1  and  a  curled  cord 
for  connecting  a  facsimile  apparatus  and  the  hand- 
set,  and  by  utilizing  the  impedances  of  the  coil  of  the 
current  sensor  and  the  resistor  and  the  capacitor  con- 
nected  in  parallel  to  the  current  sensor  and  a  resis- 
tance  of  the  curled  cord. 

The  impedance  balance  can  be  brought  within 
the  standard  without  inserting  the  resistor  in  the  line 
to  which  the  current  sensor  is  not  connected.  Further, 
the  facsimile  switch  in  the  handset  may  be  a  single 

pole  switch  for  connecting  and  disconnecting  T1  and 
W1,  and  the  number  of  wires  of  the  cord  which  con- 
nects  the  handset  to  the  facsimile  switch  is  reduced 
by  one.  Accordingly,  the  cost  is  reduced. 

5  Secondly,  it  is  permitted  to  detect  a  tone  signal  by 
an  analog  output  of  a  current  sensor  by  using  the  cur- 
rent  sensor  capable  of  detecting  an  analog  current 
flowing  through  a  coil  and  series  connected  resistor 
and  capacitor  connected  in  parallel  to  the  coil.  Ae- 

ro  cordingly,  the  transformer  for  isolating  the  primary 
line  from  the  tone  detector  required  in  the  prior  art  ap- 
paratus  is  not  necessary.  As  a  result,  the  packaging 
area  of  the  NCU  is  reduced  and  the  cost  is  reduced. 

15 
Claims 

1.  A  facsimile  apparatus  with  a  handset  comprising: 
a  handset  for  speech  communication 

20  (108); 
a  current  sensor  (14a)  for  detecting  a  fac- 

simile  signal;  and 
a  three-wire  curled  cord  (21a); 
an  impedance  balance  of  a  terminal  T3 

25  and  a  terminal  T4  being  attained  by  utilizing  re- 
turn  lines  (32  -  W1)  of  the  current  sensor  (14a) 
and  the  curled  cord  (2a). 

2.  A  facsimile  apparatus  with  a  handset  according 
30  to  Claim  1  wherein  said  current  sensor  (14a)  de- 

tects  a  CNG  signal. 

3.  A  facsimile  apparatus  with  a  handset  according 
to  Claim  2  wherein  the  facsimile  apparatus  and 

35  the  telephone  are  switched  by  the  CNG  signal  de- 
tected  by  said  current  sensor  (14a). 

4.  A  facsimile  apparatus  with  a  handset  according 
to  Claim  1  wherein  said  current  sensor  (14a)  de- 

40  tects  an  off-hook  of  an  externally  connected  tel- 
ephone  set. 
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