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(54)  Circuit  device  for  talks  between  smart  transmitters  and  process  control  systems. 

(57)  The  present  invention  falls  within  the  techni- 
cal  field  of  process  control  and  industrial  man-  
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agement  systems  and  it  particularly  refers  to  a  '   ̂ i  '   ̂ J) 
circuit  device  for  talks  between  smart  transmit-  j  —  '  >  —  r—  J  <—j— 
ters  (1)  and  terminal  units  (8),  which  exhibits  a  L,  —  ,  ^*fkH 
board  (2)  on  which  all  cables  relating  to  the  fc"  I t  
digital  signals  (1a)  of  smart  transmitters  in  in- 
dustrial  control  systems  are  wired,  which  wired 
cables  connected  in  circuit  to  a  module  com-  1 
prising  a  multiplexer  (3),  a  modem  (4),  a  logical 
interface  (5)  and  communication  circuits  (6)  |n> 
bring  said  digital  signals  (1a)  to  a  terminal  unit  r-o 
of  the  PC  type  in  which  a  particular  manage-  *  ^^h-jj  1  1  1  1  1  1  1  1  Mr 
ment  software  called  "Cornerstone"  is  loaded  ^-l  M  1  1  1  1  1  1  1  rr£ 
which  enables  talks,  through  a  serial  port  ^  RS485,  between  said  digital  signals  (1a)  and  the  » \  
central  unit  (8),  making  said  informative  talk  j"  ftftlll  t M t ^  
homogeneous  and  interpretable.  !  1  I  '  1  '  '  1  1  '  I  '  1  1  1  L 
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The  present  invention  relates  to  a  circuit  device 
for  talks  between  smart  transmitters  and  process  con- 
trol  systems,  of  the  type  comprising  a  wiring  board  for 
the  transmitter  cables  and  a  multiplexing  and  interfac- 
ing  unit  for  talking  with  process  control  units. 

In  the  field  of  the  industrial  control,  it  is  necessary 
that  those  who  perform  servicing  and  maintenance 
activities  concerning  work  services  for  carrying  out 
modifications,  configurations,  adjustments,  condi- 
tionings  and  process  diagnostics,  should  put  the 
smart  transmitters  in  a  position  to  be  always  homoge- 
neous  with  the  intelligent  terminals  to  which  these  in- 
formation  signals  are  sent.  Said  smart  transmitters 
are  those  transmitters  that,  in  addition  to  using  two 
connecting  wires  for  current  supply  and  for  transmit- 
ting  a  process  variable  by  modulating  the  average  val- 
ue  of  the  current  in  an  analog  gap  of  4  20  mA  (cor- 
responding  to  the  gap  0-5-1  00%  of  the  full  scale),  also 
succeed  in  communicating  signals,  through  a  current 
and  voltage  modulation,  in  a  bidirectional  manner,  by 
transferring  information  of  a  digital  character  (codes, 
numbers,  commands). 

In  greater  detail,  although  quality  standards  such 
as  ISO-9000  require  a  written  specification  of  the  ser- 
vicing  and  conditioning  operations  on  the  instru- 
ments,  unfortunately  often  no  homogeneity  exits  be- 
tween  the  transmitters,  that  is  the  detection  sensors, 
and  the  process  control  units  of  the  D.C.S.  (Distribut- 
ed  Control  System)  type,  that  is  the  terminal  units 
that  must  receive  these  signals,  due  to  the  fact  that 
the  respective  constructors  adopt  different  communi- 
cation  standards.  For  the  above  reason,  those  who 
must  use  these  apparatus  and  transmitters,  if  they  do 
not  buy  them  from  the  same  supplierwho  is  supposed 
to  deliver  homogeneous  equipments,  encounter  the 
inconvenience  of  having  a  non-homogeneoyus  instal- 
lation,  in  which  the  field  instrumentation  section 
wherein  signals  must  transmit  detections  to  detecting 
units,  does  not  communicate  through  digital  signals 
with  the  control  room. 

Therefore  it  is  necessary  for  the  customer  to  buy 
the  installation  from  the  same  supplier,  otherwise  the 
hardware  structure  will  not  have  a  homogeneous 
character,  or  will  have  it  only  by  chance. 

In  addition,  for  carrying  out  detections  in  installa- 
tions  in  which  the  hardware  structure  is  not  homoge- 
neous,  the  only  possibility  is  that  one  should  position 
himself  on  the  transmitter  terminals  with  portable  in- 
struments.  However  it  is  obvious  that  since  there  are 
hundreds  of  signals  from  the  respective  transmitters, 
an  equal  number  of  detections  should  be  carried  out. 

As  a  result  of  the  foregoing,  it  has  become  nec- 
essary  to  interface  at  least  the  HART  (Highway  Ad- 
dressable  Remote  Transducer)  signals  which  are  pro- 
tocol  signals  from  smart  transmitters  of  the  particular 
type  connected  to  DCS  stations,  that  is  stations  in 
which  communication  signals  from  said  transmitters 
are  sent,  so  that  the  installation  parts  may  be  compat- 

ible  with  each  other  and  therefore  talk  in  an  optimal 
manner. 

It  is  an  object  of  the  present  invention  to  over- 
come  the  limits  of  the  known  art,  by  providing  a  circuit 

5  device  for  talks  between  smart  transmitters  and  proc- 
ess  control  units  of  the  DCS  type  so  that  said  talks 
may  be  intelligible  and,  as  a  result,  the  performance 
of  the  industrial  control  installation  may  be  optimized. 

In  more  detail,  the  present  invention  enables  the 
10  digital  signals  of  the  smart  transmitters  to  be  wired 

and  to  be  sent  to  a  module  capable  of  interpreting 
them  and,  in  turn,  sending  them  to  a  D.C.S.  terminal 
unit,  that  is  a  computer  provided  with  management 
software  for  the  respective  processing,  in  that  pre- 

15  sently  there  are  no  units  that  are  homogeneous  with 
the  corresponding  smart  transmitters,  obviously 
apart  from  those  that  are  supplied  by  the  same  con- 
structor,  and  wiring  of  the  corresponding  cables  relat- 
ing  to  smart  transmitters  is  very  hard. 

20  The  present  invention  therefore  aims  at  overcom- 
ing  the  limits  of  the  known  art,  by  providing  a  circuit 
device  for  talks  between  smart  transmitters  and  proc- 
ess  control  units  of  the  DCS  type  as  characterized  in 
the  first  claim  and  subsequent  subclaims. 

25  A  preferred  embodiment  of  the  invention  is  now 
described  by  way  of  non-limiting  example  with  refer- 
ence  to  the  accompanying  drawing  in  which  the  only 
figure  is  a  block  diagram  of  the  device  of  the  inven- 
tion. 

30  Referring  to  the  drawing,  a  plurality  of  smart 
transmitters  has  been  identified  by  1,  which  smart 
transmitters  send  an  equal  number  of  signals  denoted 
by  1a.  2  denotes  a  particular  termination  board  to 
which  the  cables  of  said  signals  1a  are  connected  and 

35  wired  so  that  the  corresponding  digital  signals  are 
picked  up  and  multiplexed  on  said  termination  board 
towards  connections  denoted  by  2a,  from  the  same 
termination  board. 

Said  connections  2a  are  then  connected  in  circuit 
40  to  a  module  7  which  has  an  equal  number  of  corre- 

sponding  connections  3a  enabling  a  direct  connection 
with  an  appropriate  multiplexer  3  activating  the  pre- 
cise  addressing  of  said  signals. 

The  multiplexer  also  enables  sending  of  said  sig- 
45  nals  to  a  processing  unit  8,  of  the  PC  type,  by  means 

of  an  appropriate  modem  4. 
Then  modem  4  enables  the  digital  signal  to  be  de- 

modulated  so  as  to  transmit  it  to  a  logic  interfacing  cir- 
cuit  5  allowing  the  logical-digital  decoding  of  said  sig- 

50  nals  of  the  smart  type  for  sending  them  to  a  commu- 
nication  circuit  6  that  then  talks  to  said  processing  unit 
8.  Limitedly  to  the  present  embodiment,  the  circuit  6 
is  of  the  serial  type. 

A  particular  software,  called  "Cornerstone",  for 
55  management  of  said  signals  is  then  loaded  in  said 

processing  unit  8  and  it  enables  management  of  the 
smart  signals,  the  configuration  thereof,  and  a  quality 
and  state  control. 

2 
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Operation  of  the  device  of  the  invention  descri- 
bed  above  mainly  as  regards  structure,  is  as  follows. 

This  device  has  the  peculiarity  that  only  digital 
signals  1a  of  smart  transmitters  1  are  wired  onthe  ter- 
mination  board  2.  In  more  detail,  according  to  a  wiring  5 
system  being  the  object  of  a  patent  application  No. 
22230A/90  of  the  same  applicant,  the  cables  from  the 
smart  transmitters  are  wired  and  the  digital  signals 
are  coupled  in  circuit,  through  connections  2a,  with 
those  connections  3a  of  the  multiplexer  3  that  are  10 
present  in  the  module  7.  This  multiplexer  3  is  in  turn 
mounted  on  an  appropriate  seat  arranged  in  the  ter- 
minal  board  2  itself. 

This  circuit  connection  2a-3a  enables  the  digital 
signals  form  the  smart  transmitters  to  be  directly  sent  15 
to  the  DCS  8  through  a  serial  port,  of  the  RS485  type 
for  example,  which  is  a  serial  output  of  the  multidrop- 
ped  type  so  that  the  DCS  8  can  appropriately  interpret 
said  signals  in  a  homogeneous  manner  through  said 
management  software  named  "Cornerstone",  which  20 
is  an  open  software  package  for  integrated  manage- 
ment  of  process  signals. 

When  the  digital  signals  are  wired  on  the  termin- 
ation  board  2  and  sent  to  the  module  7,  the  multiplex- 
er  3  manages  the  addresses  of  said  signals  by  dis-  25 
criminating  them,  and  sends  them  through  the  appro- 
priate  modem  4  to  the  predetermined  address;  said 
signals  interfaced  by  the  circuit  5  are  then  sent  to  the 
DCS  unit  8  that  has  asked  for  them  and  said  unit  8  re- 
ceives  the  exact  signal  (number  seventeen,  for  exam-  30 
pie)  of  the  smart  terminal  that  was  to  be  detected. 

In  this  manner  a  discrimination  work  is  carried 
out  only  on  the  digital  part  of  the  smart  signal  and  in 
particular,  limitedly  to  this  embodiment,  reference 
may  be  made  to  the  HART  protocol  normally  used  in  35 
smart  transmitters  of  the  industrial  sector. 

Usually  this  module  7  is  capable  of  managing  32 
HART  signals  at  most,  relating  to  an  output  range  of 
4/20  A. 

The  reference  baud  rate  of  said  module  in  this  40 
embodiment  has  a  value  of  about  9,600. 

The  invention  achieves  the  intended  purposes.  In 
fact,  relating  to  the  above  embodiment,  independent- 
ly  of  the  supplier  for  the  DCS  unit  8  and  for  the  smart 
transmitters  1,  by  coupling  of  the  termination  board  2  45 
and  module  7,  as  well  as  of  the  managing  software 
called  "Cornerstone",  it  is  possible  to  wire,  multiplex, 
send  and  interpret  the  signals  from  the  smart  trans- 
mitters  having  a  HART  protocol  in  a  homogeneous 
manner,  by  utilizing,  at  least  in  the  case  herein  descri-  50 
bed,  a  standard  RS485  serial  port,  which  makes  it 
possible  to  achieve  an  independence  from  the  possi- 
ble  non-homogeneity  of  structure  of  the  industrial 
control  installation. 

In  addition,  detection  and  interpretation  of  data  in  55 
real  time  becomes  universal,  although  there  are  no 
particular  charges  for  wiring  and  nofurtherroom  is  re- 
quired  in  the  arranged  racks  of  said  industrial  control 

modules,  in  that  module  7  is  part  of  the  same  termin- 
ation  board  2  on  which  the  other  modules,  barrier 
modules  and  the  like,  relating  to  the  intrinsic  safety 
and  industrial  control  are  usually  located. 

Obviously  many  modifications  and  variations 
may  be  made  to  the  invention  as  conceived  without 
departing  from  the  scope  of  the  appended  claims. 

Claims 

1  .  A  circuit  device  for  talks  between  smart  transmit- 
ters  (1a)  and  process  control  systems  (7)  of  the 
type  comprising  a  plurality  of  transmitters  (1) 
wired  on  a  termination  board  (2)  talking  to  a  ter- 
minal  unit,  characterized  in  that  said  smart  trans- 
mitters  (1)  are  wired  on  a  termination  board  (2)  by 
detecting  the  digital  communication  signal  (1a) 
therefrom,  which  signal  wired  on  said  termination 
board  (2)  is  connected  in  circuit  to  a  module  (7) 
enabling  said  signals  (1a)  to  be  multiplexed  and 
to  be  sent,  through  interfacing  means  (5),  to  said 
terminal  unit  (8). 

2.  A  circuit  device  according  to  claim  1,  character- 
ized  in  that  said  module  (7)  present  on  the  termin- 
ation  board  (2)  internally  comprises  a  multiplexer 
circuit  for  addressing  of  said  signals  in  a  circuit 
connection  respectively  with  a  modem  (4)  for 
sending  of  said  signals  (1a),  and  with  a  logical  in- 
terface  (5)  for  interpretation,  through  a  serial 
port,  of  said  signals  that  are  sent  to  the  terminal 
unit  (8). 

3.  A  device  according  to  claim  1  ,  characterized  in 
that  said  circuit  module  (7)  enables  connection  to 
a  terminal  unit  (8)  through  a  further  communica- 
tion  circuit  (6)  connected  to  the  previously  cited 
circuit  parts. 

4.  A  device  according  to  claim  1  ,  characterized  in 
that  said  terminal  unit  (8)  has  a  software  package 
loaded  in  its  memory,  for  the  integrated  manage- 
ment  of  process  signals,  so  as  to  enable  the  rec- 
ognition  of  the  digital  signals  (1a)  from  the  smart 
transmitters  independently  of  the  hardware  pres- 
ent  in  the  installation. 

5.  A  device  according  to  claim  1  ,  characterized  in 
that  said  circuit  module  (7),  present  on  the  ter- 
mination  board  (2),  is  directly  wired  on  connectors 
present  on  the  termination  board  (2)  itself. 

6.  A  device  according  to  claim  1  ,  characterized  in 
that  said  serial  port  of  the  logical  interface  (5)  is 
of  the  RS485  type. 

7.  A  device  according  to  claim  1  ,  characterized  in 
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that  said  software  package  for  the  integrated 
management  of  process  signals  is  of  the  type 
called  "Cornerstone". 
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