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©  Relay  terminal  array  with  malfunction  detection  and  transmission  functions. 
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©  This  invention  is  a  relay  terminal  which  can 
accurately  detect  malfunctions  of  relays.  Detection 
coils  are  connected  in  series  to  relay  contacts  on 
load  circuits.  By  detecting  the  magnetic  flux  gen- 
erated  in  the  coils,  a  current  detection  circuit,  which 
contains  a  Hall  element,  determines  if  a  current  is 
flowing  in  the  load  circuits.  Detection  signals,  which 
indicate  the  presence  or  absence  of  a  current,  and 
outputs  from  the  relay  coils  are  processed  in  a 
transmission  control  circuit.  A  malfunction  detection 
signal  indicating  whether  or  not  a  malfunction  has 
occurred  is  transmitted  to  a  programmable  controller 
via  a  driver/receiver  circuit.  If  a  malfunction  has 
occurred,  display  means  flash  on  and  off. 
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FIELD  OF  THE  INVENTION 

This  invention  concerns  a  relay  terminal  which 
is  capable  of  transmitting  detection  signals  when 
malfunctions  are  detected  in  the  relay  load  circuits. 

BACKGROUND  OF  THE  INVENTION 

A  conventional  relay  terminal  array  consists  of 
a  number  of  relays  whose  contacts  are  connected 
to  load  circuits.  Each  load  circuit  is  switched  on  or 
off  in  accordance  with  the  contact  state  of  the  relay 
coil.  Some  conventional  relay  terminals  are  not 
able  to  transmit  signals  whether  or  not  there  is 
contact  while  other  conventional  relay  terminals 
can.  Conventional  relay  terminals  of  the  type  de- 
scribed  above,  however,  cannot  detect  malfunc- 
tions.  When  such  a  relay  becomes  fused  or  a 
contact  becomes  intermittent,  the  malfunction  can- 
not  be  immediately  detected  in  the  control  center. 
The  delay  in  detecting  the  malfunctioning  relay 
causes  down  time  and  other  problems. 

This  application  is  related  to  copending  ap- 
plication  Serial  No.  94103624.6,  filed  March  9, 
1994,  which  discloses  a  current  detection  unit  and 
relay  terminal  array  without  a  transmission  function. 

SUMMARY  OF  THE  INVENTION 

This  invention  considers  the  problem  described 
above.  One  advantage  of  this  invention  that  the 
relay  terminal  array  is  capable  of  detecting  mal- 
functions  and  transmitting  the  status  of  the  relay 
terminal  to  the  main  control  unit. 

This  invention  provides  a  number  of  other  ad- 
vantages.  This  invention  uses  a  magneto-electric 
converter  element  to  detect  the  presence  or  ab- 
sence  of  current  in  a  load  circuit.  Thus,  an  advan- 
tage  of  this  invention  is  that  a  determination  wheth- 
er  or  not  a  malfunction  has  occurred  is  made 
based  on  the  logic  state  of  a  current  detection 
circuit  and  the  result  of  processing  performed  on 
an  output  indicating  the  state  of  a  relay  coil. 

Other  advantages  are  that  a  wide  range  of 
currents  can  be  detected  and  that  signal  indicating 
that  a  relay  has  malfunctioned  can  be  transmitted 
to  a  programmable  controller  or  other  device.  An- 
other  advantage  of  this  invention  is  that  a  malfunc- 
tion  of  a  relay  can  be  reported  on  site  without 
increasing  the  number  of  components  required. 

The  malfunction  detection  function  of  this  in- 
vention  can  be  disabled.  Thus,  a  further  advantage 
of  this  invention  is  that  the  user  can  enable  or 
disable  the  detection  function,  as  needed,  in  re- 
sponse  to  the  load  being  used. 

The  relay  terminal  array  of  this  invention  com- 
prises  a  number  of  relays  in  which  the  excitation  of 
the  relay  coil  of  each  relay  causes  the  relay  con- 

tact,  which  is  connected  to  a  load  circuit,  to  be 
made  or  broken.  Each  of  the  relays  has  a  current 
detection  unit  comprising  a  detection  coil  serially 
connected  to  its  associated  load  circuit;  a  magneto- 

5  electric  converter  element  to  detect  the  presence 
of  magnetic  flux  which  is  generated  by  an  electric 
current  flowing  through  the  detection  coil;  and  a 
current  detection  circuit  which  outputs  a  signal 
representing  a  logic  state.  By  performing  logic  pro- 

io  cessing  on  the  output  of  the  magneto-electric  con- 
verter  element  and  the  excitation  of  the  relay  coil, 
the  current  detection  unit  can  detect  a  malfunction 
in  any  of  the  relays.  If  a  malfunction  is  detected, 
the  current  detection  unit  outputs  a  signal  indicat- 

75  ing  that  a  malfunction  has  occurred.  The  relay 
terminal  array  also  has  a  transmitting  unit  to  trans- 
mit  the  state  of  the  relay  whether  a  malfunction  has 
occurred.  The  transmitting  unit  receives  the  output 
of  the  current  detection  unit  and  outputs  an  output 

20  signal  to,  for  example,  a  monitoring  center  for  the 
system. 

When  current  is  flowing  in  the  load  circuit  for 
any  relay,  a  magnetic  flux  is  generated  in  the 
detection  coil  serially  connected  to  that  load  circuit. 

25  When  no  current  is  flowing,  no  flux  is  generated. 
The  presence  or  absence  of  this  magnetic  flux  is 
detected  by  the  magneto-electric  converter  ele- 
ment  in  the  current  detection  circuit,  and  the  result 
is  output  as  a  signal  representing  a  logic  state.  The 

30  signal  output  by  the  current  detection  circuit  and 
the  state  of  the  relay  coil  are  processed  by  the 
logic  processing  device.  If,  for  example,  the  state 
of  the  relay  coil  is  "1  ",  indicating  that  the  relay  is 
on,  and  the  output  of  the  current  circuit  is  "0", 

35  indicating  that  the  load  circuit  is  open,  the  proces- 
sor  will  conclude  that  a  malfunction  has  occurred.  If 
the  state  of  the  relay  coil  is  "1  "  and  the  output  of 
the  current  detection  circuit  is  also  "1  ",  meaning 
that  current  is  flowing  in  the  load  circuit,  the  pro- 

40  cessor  will  conclude  that  the  load  circuit  is  normal. 
A  signal  indicating  that  a  malfunction  has  or  has 
not  occurred  is  transmitted  to  the  exterior,  for  ex- 
ample,  to  a  programmable  controller. 

45  BRIEF  DESCRIPTION  OF  THE  FIGURES 

Fig.  1  is  a  block  diagram  showing  a  relay  termi- 
nal  array  of  this  invention; 
Fig.  2  is  a  circuit  diagram  showing  a  circuit  used 

50  as  the  current  detection  unit  in  the  relay  terminal 
array; 
Figs.  3a-3d  are  a  timing  chart  illustrating  the 
operation  of  the  smoothing  circuit  of  the  current 
detection  unit; 

55  Fig.  4  is  a  timing  chart  illustrating  the  operation 
of  the  relay  terminal  array  in  its  normal  ON 
state; 
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Fig.  5  is  a  timing  chart  illustrating  the  operation 
of  the  relay  terminal  array  in  its  normal  OFF 
state; 
Fig.  6  is  a  timing  chart  illustrating  the  operation 
of  the  relay  terminal  array  when  the  circuits  are 
open  and  the  open  circuit  detection  switches  are 
on; 
Fig.  7  is  a  timing  chart  illustrating  the  operation 
of  the  relay  terminal  array  when  the  circuits  are 
open  and  the  open  circuit  detection  switches  are 
off; 
Figs.  8a-8d  show  various  waveforms  illustrating 
the  operation  of  the  relay  terminal  array  when 
the  circuits  are  open  and  the  open  circuit  detec- 
tion  switches  are  switched  on  while  detection  is 
occurring; 
Figs.  9a-9c  show  various  waveforms  illustrating 
the  operation  of  the  relay  terminal  array  when 
the  load  circuit  is  shorted;  and 
Fig.  10  is  a  chart  showing  the  state  of  the 
display  for  normal  operation  and  malfunction  for 
every  relay  coil  state  and  load  current  in  the 
relay  terminal  array. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  invention  will  be  described  with  references 
to  the  accompanying  drawings,  Figs.  1-10.  Fig.  1  is 
a  block  diagram  showing  a  relay  terminal  array  of 
this  invention.  This  relay  terminal  array  comprises 
power  supply  circuit  1;  reset  circuit  2;  driv- 
er/receiver  circuit  3,  which  sends  data  to  and  re- 
ceives  data  from  a  programmable  controller;  trans- 
mission  control  circuit  4;  output  circuit  6,  which 
receives  relay  coil  outputs  Dig,  D17,  Di8  and  D19 
from  transmission  control  circuit  4  and  transmits 
them  to  relay  coils  5i  ,  52,  53,  and  5+,  respectively; 
current  detection  coils  9i  ,  92,  93,  and  9+,  which  are 
connected  in  series  with  relay  contacts  7i  ,  72,  73, 
and  7+  and  connected  to  load  circuits  81  ,  82,  83, 
and  84,  respectively;  current  detection  circuit  10, 
which  detects  the  magnetic  flux  generated  in  de- 
tection  coils  9i  ,  92,  93,  and  9+  and  outputs  signals 
D0,  D1  ,  D2,  and  D3  to  indicate  the  presence  or 
absence  of  a  current  in  load  circuits  81  ,  82,  83,  and 
84;  LEDs  (LED3,  LED4,  LED5,  and  LED6)  which 
display  the  states  of  the  four  relays;  and  switches 
1  1  1  ,  1  1  2  ,  1  1  3  ,  and  1  1  4  ,  which  can  be  switched  to  a 
mode  in  which  an  "Open"  state  is  not  to  be  de- 
tected.  Current  detection  circuit  10  comprises  four 
independent  circuits  corresponding  to  detection 
coils  9i  ,  92,  93,  and  9+,  which  are  connected  in 
series  with  their  corresponding  load  circuits.  Trans- 
mission  control  circuit  4  receives  the  signals  repre- 
senting  the  presence  or  absence  of  current  in  the 
load  circuits  which  are  output  by  current  detection 
circuit  10.  It  processes  these  signals  together  with 
the  state  of  the  relay  coils  to  determine  whether  or 

not  a  malfunction  has  occurred.  When  a  malfunc- 
tioning  relay  is  detected,  its  corresponding  display 
means,  one  of  LED3,  LED4,  LED5,  and  LED6,  will 
flash  on  and  off,  and  a  signal  indicating  that  the 

5  relay  is  malfunctioning  (its  corresponding  flag)  will 
be  transmitted  to  the  programmable  controller  via 
driver/receiver  3. 

Fig.  2  is  a  circuit  diagram  of  an  example  of  a 
circuit  for  the  current  detection  circuit  10.  This 

10  circuit  comprises  magnetic  flux  detection  circuit  21  , 
which  contains  Hall  element  HE  to  detect  magnetic 
flux  in  detection  coil  9;  constant  voltage  circuit  22, 
which  provides  drive  voltage  to  Hall  element  HE  at 
a  constant  level  of  1V;  amplifier  circuit  23,  which 

15  amplifies  the  output  of  Hall  element  HE;  compara- 
tor  circuit  24,  which  compares  the  amplified  signal 
with  a  reference  voltage  and  whose  output  is 
"HIGH"  in  the  presence  of  a  current  and  is  "LOW" 
in  the  absence  of  a  circuit;  and  smoothing  circuit 

20  25,  which  smooths  the  output  signal  when  an  AC 
load  is  being  used. 

Detection  coil  9,  which  is  connected  to  load 
circuit  8  serially,  is  wound  on  a  ring  core  with  a 
gap.  When  a  current  is  flowing  in  detection  coil  9, 

25  Hall  element  HE  in  magnetic  flux  detection  circuit 
21  measures  the  magnetic  flux  generated  by  the 
current  outputs  the  voltage  generated  by  the  load 
current. 

Constant-voltage  circuit  22  comprises  transistor 
30  Q1  ,  whose  emitter  is  connected  to  Hall  element  HE 

and  whose  collector  is  connected  to  the  +  5V  pow- 
er  supply;  resistor  R1  ,  one  of  whose  terminals  is 
connected  to  the  +5V  power  supply;  and  resistor 
R2,  one  of  whose  terminals  is  connected  to  the 

35  other  terminal  of  resistor  R1  at  the  connection  point 
for  the  base  of  transistor  Q1  ,  and  the  other  of 
whose  terminals  is  connected  to  the  power  supply 
at  the  0V  level.  The  ratio  for  resistors  R1  and  R2  is 
set  so  that  a  voltage  of  1V  is  applied  to  Hall 

40  element  HE. 
Amplifier  circuit  23  has  a  differential  amplifier 

unit  27  comprising  resistors  R3,  R+,  R5,  and  Rg, 
operational  amplifier  26;  and  operational  amplifier 
28.  The  output  terminal  of  operational  amplifier  28 

45  and  the  inverting  input  terminal  are  connected  to 
form  a  voltage  follower,  which  is  connected  to  one 
of  the  terminals  of  resistor  Rg.  The  output  voltage 
V0p  of  amplifier  circuit  23  can  be  obtained  by 
solving  V0p  =  AVH  +  Vc,  where  the  output  of  Hall 

50  element  HE  is  VH,  the  differential  amplification  fac- 
tor  is  A,  and  the  constant  voltage  output  by  voltage 
follower  29  is  Vc. 

Comparator  circuit  24  comprises  the  series  cir- 
cuit  comprising  resistors  R7,  Rs,  R9,  and  R10, 

55  connected  to  the  power  supply  between  the  +5V 
and  0V  levels,  which  supply  reference  voltages 
VR1  ,  and  VR2;  operational  amplifier  30,  whose  non- 
inverting  input  terminal  is  connected  the  output  of 

3 
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amplifier  circuit  23  and  whose  inverting  input  termi- 
nal  is  connected  the  common  connection  point  of 
resistors  R7  and  Rs  ,  the  reference  voltage  VR1  ; 
operational  amplifier  31,  whose  non-inverting  input 
terminal  is  connected  the  connection  points  of  re- 
sistors  Rg  and  R1  0  ,  the  reference  voltage  VR2  (VR1 
>  VR2)  and  whose  inverting  input  terminal  is  con- 
nected  the  output  of  amplifier  circuit  23;  and  OR 
circuit  32,  which  receives  as  input  the  outputs  of 
operational  amplifiers  31  and  32. 

When  the  output  V0p  of  amplifier  circuit  23  is 
greater  than  VR1  (V0p  >  VR1  ),  the  output  of  oper- 
ational  amplifier  30  is  "HIGH"  and  the  output  of 
operational  amplifier  31  is  "LOW".  In  this  case,  the 
output  of  OR  circuit  32  is  "HIGH",  indicating  that  a 
current  has  been  detected. 

When  the  output  V0p  of  amplifier  circuit  23  is 
greater  than  VR1  ,  but  less  than  VR2  (VR2  >  V0P  > 
VR1),  the  output  of  both  operational  amplifiers  30 
and  31  are  "LOW".  In  this  case,  the  output  of  OR 
circuit  32  is  "LOW",  indicating  the  absence  of  a 
current. 

When  the  output  V0p  of  amplifier  circuit  23  is 
less  than  VR2  (V0p  <  VR2),  the  output  of  oper- 
ational  amplifier  30  is  "LOW"  and  the  output  of 
operational  amplifier  31  is  "HIGH".  In  this  case,  the 
output  of  OR  circuit  32  is  "HIGH",  indicating  the 
presence  of  a  current. 

Smoothing  circuit  25  comprises  resistor  Ri2 
connected  in  series  with  a  parallel  circuit  of  diode  d 
and  resistor  R1  1  between  the  input  terminal  which 
receives  the  output  V|  of  comparator  circuit  24  and 
output  terminal  Ds  (i  =  0,1,  2,  3).  Resistor  R13  is 
connected  between  the  input  terminal  and  0V.  Ca- 
pacitor  C1  is  connected  between  the  output  termi- 
nal  and  0V. 

Let  us  assume  that  the  load  current  in  smooth- 
ing  circuit  25  is  AC  and  the  output  of  Hall  element 
HE  is  the  signal  pictured  in  Fig.  3a.  This  signal  is 
amplified  by  amplifier  circuit  23,  superposed  on  the 
2.5V  DC  reference  voltage,  and  output.  The  result 
is  that  the  output  V0p  of  amplifier  circuit  23  has  a 
waveform  like  that  shown  in  Fig.  3b.  Comparator 
circuit  24  compares  output  V0p  to  reference  vol- 
tages  VR1  and  VR2.  If  V0P  >  VR1  or  V0P  <  VR2, 
the  output  of  comparator  circuit  24  is  "HIGH".  In 
this  case,  the  output  V|  of  comparator  circuit  24 
assumes  the  waveform  shown  in  Fig.  3c.  This 
pulse-type  output  waveform  V|  is  smoothed  by 
smoothing  circuit  25  and  output  as  signal  D0  shown 
in  Fig.  3d  to  indicate  that  a  current  has  been 
detected. 

When  the  output  V|  of  comparator  circuit  24  is 
"HIGH",  capacitor  C1  is  charged  via  diode  d  and 
resistor  Ri2.  Since  the  time  constants  of  Ri2  and 
C1  are  small,  the  charging  will  occur  rapidly.  When 
the  output  V|  of  comparator  circuit  24  is  "LOW", 
the  voltage  charged  in  capacitor  C1  is  discharged 

through  resistors  Ri2,  Rn,  and  Ri3-  In  this  case, 
the  time  constant  (R1  1  +  Ri2  +  R1  3)  with  capaci- 
tor  C1  is  large,  resulting  in  a  smoothing  effect.  The 
smoothing  circuit  does  not  operative  when  a  DC 

5  current  flows  in  the  load  circuit,  since  it  is  not 
needed. 

The  output  of  current  detection  circuit  10, 
achieved  as  described  above,  comprises  signals 
D0,  D1  ,  D2,  and  D3,  which  indicate  the  presence  or 

10  absence  of  a  current  in  load  circuits  81  ,  82,  83,  and 
84.  These  signals  are  input  into  transmission  con- 
trol  circuit  4.  In  transmission  control  circuit  4,  logic 
processing  is  performed  on  signals  D0,  D1  ,  D2,  and 
D3  received  from  circuit  detection  circuit  10  and  on 

15  relay  coil  outputs  Dig,  D17,  Di8,  and  D19,  which 
are  output  to  the  various  relays  via  output  circuit  6. 
This  processing  determines  whether  a  malfunction 
has  occurred. 

A  brief  explanation  of  determination  of  a  mal- 
20  function  follows.  If  a  relay  is  ON,  that  is,  if  the 

output  signal  from  the  relay  coil  is  "LOW",  and  the 
current  detection  signal  (the  load  current)  is  posi- 
tive  (i.e.,  greater  than  0.5A),  the  relay  is  in  its 
normal  ON  state,  and  its  LED  will  stay  lit  continu- 

25  ously.  Waveforms  for  this  case  are  shown  in  Fig.  4. 
In  the  normal  OFF  state,  the  output  signals 

D16,  D17,  Dis,  and  Dig  from  the  relay  coils  are 
"HIGH".  The  current  detection  signal  is  negative 
(i.e.,  less  than  0.5A),  and  LED3,  LED4,  LED5,  and 

30  LED6  will  be  off.  The  waveforms  for  this  case  arc 
shown  in  Fig.  5. 

When  the  relays  are  in  the  normal  OFF  state, 
all  malfunction  flags  will  be  set  to  "0",  and  a 
malfunction  flag  "0"  will  be  transmitted  to  the  prog- 

35  rammable  controller. 
When  any  of  the  load  circuits  of  the  relays  are 

open,  and  detection  switches  11i,  112,  H3,  and 
11  4.  are  on,  the  output  signals  from  the  relay  coils 
are  "LOW",  indicating  that  the  relays  ore  on,  but 

40  the  current  detection  signals  will  be  negative.  In 
this  case,  the  LED  drive  signal  will  pulse,  and 
LED3,  LED4,  LED5,  and  LED6  will  flash  on  and  off 
to  indicate  a  malfunction.  The  malfunction  flag  will 
be  set  to  "1  ".  Fig.  6  shows  the  waveforms  for  this 

45  case. 
Normally,  the  current  flowing  in  the  load  circuit 

which  is  made  or  broken  by  the  relays  is  relatively 
large.  However,  conditions  set  by  the  user,  such  as 
having  a  load  which  is  only  the  display  means, 

50  may  cause  the  current  to  be  very  small.  If  this 
happens,  the  current  detection  circuit  may  output  a 
"negative"  signal,  even  though  the  load  current  is 
normal.  An  open  relay  malfunction  is  then  detected 
when  conditions  are  in  fact  normal.  This  embodi- 

55  ment  has  a  feature  which  allows  the  user  to  prevent 
such  false  positives.  When  open  relay  detection 
switches  11i,  112,  H3,  and  11+  are  on,  the  detec- 
tion  of  open  relay  malfunctions  will  be  prevented. 

4 
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When  the  load  circuits  of  the  relays  are  open  and 
switches  11i,  1  1  2  ,  1  1  3  ,  and  11+  are  off,  the  output 
signals  from  the  relay  coils  will  be  "LOW"  (to 
indicate  that  the  relays  are  on).  Because  switches 
1  1  1  ,  1  1  2  ,  1  1  3  ,  and  1  1  4  are  off,  the  LEDs  will  remain 
lit  even  if  the  current  detection  signal  is  negative, 
and  the  malfunction  flag  will  be  "0".  Waveforms  for 
this  case  are  shown  in  Fig.  7. 

When  the  relays  are  open  and  switches  1  1  1  , 
1  1  2  ,  1  1  3  ,  and  1"U  are  switched  on,  while  detection 
is  occurring,  LED3,  LED4,  LED5,  and  LED6  will 
enter  detection  phase  and  light  up.  The  LEDs  will 
begin  flashing  when  the  switches  are  activated. 
Figs.  8a-8d  shown  the  waveforms  for  this  case. 

When  the  load  circuit  is  shorted,  the  output 
signal  from  the  relay  coils  are  "HIGH",  indicating 
that  the  relays  ire  off.  Since  the  current  detection 
signal  is  positive,  the  LED  drive  signal  will  pulse,  as 
shown  in  Fig.  9c.  The  LEDs  (LED3,  LED4,  LED5, 
and  LED6)  will  flash  to  indicate  a  malfunction,  and 
the  malfunction  flag  will  be  "1  ".  Fig.  9  shows  the 
waveforms  for  the  case  in  which  the  circuit  is 
shorted. 

A  summary  of  the  relationship  of  the  relays,  the 
load  current,  the  open  relay  detection  switches,  the 
LEDs,  and  the  malfunction  flags  is  shown  in  Fig.  10 
for  each  condition  discussed  above. 

Claims 

1.  A  relay  terminal  array  having  a  plurality  of 
relays,  each  of  said  plurality  of  relays  having  a 
relay  coil  such  that  excitation  of  said  relay  coil 
causes  a  relay  contact,  said  relay  terminal 
comprising: 

a  current  detection  circuit  detecting  the 
presence  or  absence  of  a  current  in  a  load 
circuit  of  said  relay  and  to  output  detection 
signals,  and 

a  transmission  control  circuit  for  compar- 
ing  said  detection  signals  from  said  current 
detection  circuit  with  a  state  signal  from  each 
of  said  relay  coils,  to  determine  if  a  malfunc- 
tion  has  occurred  in  said  relays,  said  transmis- 
sion  control  circuit  outputting  a  malfunction  de- 
tection  signal  when  a  malfunction  has  oc- 
curred. 

2.  A  relay  terminal  array  as  claimed  in  claim  1, 
wherein  said  current  detection  circuit  com- 
prises: 

a  magnetic  flux  detection  circuit  detecting 
magnetic  flux  generated  by  said  current  in  said 
load  circuit  and  to  output  a  magnetic  flux  de- 
tection  signal; 

a  constant-voltage  circuit  providing  a  con- 
stant  drive  voltage  to  said  magnetic  flux  detec- 
tion  circuit; 

an  amplifier  circuit  amplifying  said  mag- 
netic  flux  detection  signal  from  said  magnetic 
flux  detection  circuit  and  to  output  an  amplified 
detection  signal;  and 

5  a  comparator  circuit  for  comparing  said 
amplified  detection  signal  from  said  amplifier 
circuit  with  a  reference  voltage  to  determine 
the  presence  or  absence  of  said  current  in  said 
load  circuit  and  to  output  a  current  detection 

10  signal, 
wherein  said  detection  signals  comprise 

said  magnetic  flux  detection  signal,  said  am- 
plified  detection  signal,  and  said  current  detec- 
tion  signal. 

15 
3.  A  relay  terminal  array  as  claimed  in  claim  2, 

wherein  said  magnetic  flux  detection  circuit 
comprises: 

a  detection  coil  connected  serially  to  said 
20  load  circuit  of  said  relay;  and 

a  magneto-electric  converter  element  for 
detecting  magnetic  flux  generated  by  said  cur- 
rent  in  said  load  circuit. 

25  4.  A  relay  terminal  array  as  claimed  in  claim  2, 
said  relay  terminal  array  further  comprising  a 
smoothing  circuit  to  smooth  said  current  detec- 
tion  signal  outputted  by  said  comparator  cir- 
cuit. 

30 
5.  A  relay  terminal  array  as  claimed  in  claim  1, 

said  relay  terminal  array  further  comprising  a 
plurality  of  display  means  corresponding  to 
said  plurality  of  relays  for  displaying  whether  a 

35  malfunction  has  occurred  in  each  of  said  re- 
lays,  said  display  means  being  activated  by 
said  malfunction  detection  signal  from  said 
said  transmission  control  circuit. 

40  6.  A  relay  terminal  array  as  claimed  in  claim  1, 
said  relay  terminal  array  further  comprising  an 
open  relay  detection  switch  for  preventing  said 
transmission  control  circuit  detection  from  out- 
putting  said  malfunction  signal. 

45 
7.  A  relay  terminal  array  as  claimed  in  claim  1, 

said  relay  terminal  array  further  comprising  a 
driver-receiver  circuit  transmitting  said  mal- 
function  detection  signal  to  a  monitoring  cen- 

50  ter. 
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