
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 0   Publication  number: 0  4 7 4   9 4 5   A 1  

E U R O P E A N   PATENT  A P P L I C A T I O N  

0   Application  number:  90314400.4 

0   Date  of  filing:  28.12.90 

int.  CIA  H01H  47/00,  H01H  4 7 / 3 2  

0   Priority:  24.09.90  US  586812  0   Applicant:  ELECTROLINE  EQUIPMENT  INC 
12.09.90  CA  2025110  8750,  8th  Avenue,  Ville  St.  Michel 

Montreal,  Quebec,  H1Z  2W4(CA) 
0   Date  of  publication  of  application: 

18.03.92  Bulletin  92/12  0   Inventor:  Bourgouin,  Jaques 
930  Des  Cormiers 

0   Designated  Contracting  States:  Laval,  Quebec,  H7E  3Y3(CA) 
BE  DE  ES  FR  GB  IT  NL  SE  Inventor:  Terreault,  Gerard 

4655  Snyder 
Pierrefonds,  Quebec,  H9J  3P5(CA) 

0   Representative:  Smith,  Philip  Antony  et  al 
REDDIE  &  GROSE  16  Theobalds  Road 
London  WC1X  8PL(GB) 

0   Method  and  system  for  driving  multiple  latching  relays. 

0   Multiple  latching  relays  are  driven  on  their  first 
side  (12)  by  all  but  one  of  the  parallel  outputs  of  a 
buffered  shift  register  B.S.R.  (11a,  11b  ...).  Each 
relay  on  the  same  B.S.R.  is  driven  on  its  second 
side  (19)  by  the  remaining  parallel  output  of  the 
B.S.R.  A  clock  signal  is  fed  to  all  B.S.R.s  by  a  line 
(17),  and  causes  each  B.S.R.  to  shift  all  of  its  in- 
formation  one  cell  on  the  selected  hedge  of  the 
clock  signal.  A  latch  signal  or  blanking  signal  is  used 
to  prevent  the  B.S.R.s  from  outputting  their  informa- 
tion  to  the  relays  during  shifting.  The  latch  or  blan- 
king  signal  is  fed  to  all  B.S.R.s  by  a  line  (18).  A 
serial  data  message  is  inputted  to  the  first  B.S.R.  at 
its  serial  data  input  (16a)  .  The  serial  data  output  (15) 
of  each  B.S.R.  is  fed  to  the  serial  data  input  of  the 
succeeding  B.S.R.  (e.g.  16b).  The  information  in  the 
serial  data  message  is  such  that  after  the  shifting  of 
all  B.S.R.s  is  complete  the  appropriate  signal  will  be 

on  each  side  of  each  latching  relay  to  cause  it  to 
either  change  or  remain  unchanged,  as  desired.  The 
result  is  that  one  serial  data  line,  one  clock  line  (17), 
and  one  latching  or  blanking  line  (18),  controls  all  of 
the  relays.  Additional  latching  relays  can  be  con- 
trolled  simply  by  adding  more  B.S.R.s  and  sending 
more  data  down  the  serial  data  line. 

Shift  Registers  which  are  not  internally  buffered 
may  be  used  in  an  identical  fashion  to  B.S.R.s  if 
suitable  external  buffers  are  used.  A  suitable  buffer 
must  be  placed  between  each  of  the  outputs  (13)  of 
each  Shift  Register  which  are  connected  to  the  first 
sides  of  the  latching  relays,  and  the  first  side  (12)  of 
the  latching  relay  it  is  coupled  with,  and  a  suitable 
buffer  must  be  placed  between  the  remaining  output 
(14)  of  each  Shift  Register  and  all  of  the  second 
sides  of  the  latching  relays  it  is  coupled  with. 
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Background  of  the  Invention 

Field  of  the  Invention 

The  present  invention  relates  in  general  to  cir- 
cuits  for  controlling  a  multiple  of  latching  relays;  in 
particular  the  present  invention  relates  to  a  method 
and  device  design  for  controlling  a  multiple  of 
latching  relays  which  may  be  used  as  computer 
controlled  switches. 

Description  of  Related  Art 

Latching  relays  are  well  known  in  the  art,  and 
methods  for  controlling  a  single  latching  relay,  or  a 
few  latching  relays  are  also  known.  Prior  art  meth- 
ods  of  controlling  a  single  latching  relay  have  in- 
cluded  using  one  of  a  pair  of  power  supplies  for 
momentarily  coupling  the  coil  of  a  latching  relay  to 
set  or  reset  the  relay,  depending  on  the  power 
supply  to  which  it  was  coupled.  To  use  methods 
involving  a  pair  of  power  supplies  for  each  relay 
often  also  involves  using  a  pair  of  switching  de- 
vices  for  each  relay.  To  control  a  multiple  of  latch- 
ing  relays  with  the  known  dual  power  supply  meth- 
ods  often  requires  a  duplication  of  most  control 
components  for  each  relay.  The  result  would  be  a 
very  expensive  and  complicated  device  with  many 
components. 

More  sophisticated  devices  also  exist  in  the 
prior  art  to  control  a  multiple  of  latching  relays, 
such  as  the  device  invented  by  Dalphee  et  al, 
disclosed  in  USA  Patent  Number  4,040,119.  In  the 
Dalphee  device  a  computer  sends  a  control  signal 
to  a  first  monostable  multivibrator  which  enables 
output  driving  devices  that  provide  an  operating 
current  and  voltage  to  latch  each  relay  in  a  first 
position.  The  first  monostable  multivibrator  then 
triggers  a  second  monostable  multivibrator  which 
operates  in  conjunction  with  logic  means  to  enable 
output  driving  devices  that  provide  an  operating 
voltage  and  current  to  latch  selected  relays  in  a 
second  position.  The  Dalphee  device  therefore  re- 
quires,  for  each  relay  to  be  controlled,  a  separate 
control  line,  a  separate  output  driving  device  to 
provide  operating  current  and  voltage,  and  a  large 
number  of  control  components. 

The  known  methods  in  the  art  to  control  a 
multiple  of  latching  relays,  in  general,  rely  on  at 
least  one  separate  output  driving  device  to  provide 
operating  current  and  voltage  for  each  relay,  and 
one  separate  control  line  for  each  relay.  It  is  there- 
fore  not  a  simple  matter  to  add  or  remove  relays 
from  the  system,  as  a  large  number  of  components 
are  involved  when  adding  or  removing  even  a 
single  relay.  A  further  draw  back  is  that  each  time 
new  relays  are  added,  a  new  control  line  has  to  be 
added  to  the  relay  and  also  to  the  controlling 

computer  or  other  controlling  means.  Therefore,  if 
you  wanted  to  control,  for  example,  900  relays,  900 
control  lines  and  900  output  driving  devices  would 
be  needed.  To  add  a  further  50  relays,  the  control- 

5  ling  computer,  or  other  controlling  means,  would 
have  to  be  physically  opened  to  add  50  additional 
control  lines,  and  50  additional  control  lines  would 
have  to  be  run  to  the  50  additional  driving  devices 
for  the  50  additional  relays. 

io  A  further  draw  back  to  many  of  the  known 
methods  of  controlling  a  multiple  of  latching  relays, 
is  that  to  change  the  state  of  any  one  or  any 
number  of  relays,  all  relays  in  the  system  have  to 
be  momentarily  reset,  and  then  those  that  are  to  be 

75  set  would  be  immediately  thereafter  set. 

Summary  of  the  Invention 

An  object  of  the  present  invention  was  to  de- 
20  vise  a  method  and  device  to  accomplish  said  meth- 

od  that  would  allow  a  large  multiple  of  latching 
relays  to  be  computer  controlled.  A  second  object 
of  this  invention  was  to  devise  a  method  that  re- 
sulted  in  devices  which  could  have  one,  or  a  small 

25  multiple,  or  a  large  multiple  of  relays  added  on  to 
them  or  removed  from  them  without  substantially 
affecting  the  relays  that  are  not  added  or  removed. 
A  third  object  of  this  invention  was  to  devise  a 
method  and  device  that  could  set  or  reset  a  single 

30  relay  or  multiple  of  individual  relays  without  even 
momentarily  affecting  the  state  of  the  relays  that 
were  not  being  set  or  reset.  A  fourth  object  of  the 
present  invention  was  to  provide  a  method  and 
device  which  could  control  any  number  of  relays 

35  with  only  one  serial  data  line,  one  clock  line  and 
one  blanking  or  latching  line,  thereby  negating  a 
need  to  enter  the  controlling  computer  no  matter 
how  many  relays  are  added  or  removed.  A  fifth 
object  of  the  present  invention  was  to  provide  a 

40  method  and  device  which  could  control  tens,  hun- 
dreds,  or  thousands  of  relays. 

The  method  of  the  present  invention  to  control 
single  coil  Latching  Relays  ("LR"s)  is  comprised 
of:  using  a  controller  which  puts  out  a  serial  data 

45  signal,  a  clock  signal,  and  a  latch  signal;  where  P  is 
an  integer  and  N  is  an  integer,  using  P  serial 
input/parallel  output  shift  registers  ("SR"s),  each  of 
which  has  N  +  1  memory  cells  ("cells"),  N  +  1  mem- 
ory  cell  outputs  ("outputs"),  one  serial  data  output, 

50  and  three  inputs;  sending  the  serial  data  signal 
from  the  controller  to  a  first  input  of  the  first  SR, 
sending  the  serial  data  signal  from  the  first  SR's 
serial  data  output  to  a  first  input  of  the  second  SR, 
sending  the  serial  data  signal  from  the  second 

55  SR's  serial  data  output  to  a  first  input  of  the  third 
SR,  and  so  on;  sending  the  clock  signal  from  the 
controller  to  a  second  input  of  each  SR;  sending 
the  latch  signal  from  the  controller  to  a  third  input 

3 
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of  each  SR;  driving  each  LR  on  its  first  side  by  a 
unique  one  of  N  of  the  N  +  1  outputs  of  a  SR; 
driving  all  of  the  LRs  which  are  connected  to  the 
same  SR,  on  their  second  side,  by  the  unused  one 
of  the  N  +  1  outputs  (the  "common  output")  of  that 
SR;  placing  suitable  buffers  to  sink  or  source  cur- 
rent  between  each  of  the  N  +  1  outputs  of  each  SR 
and  the  LRs  they  are  connected  to;  wherein  the 
clock  signal  has  a  rising  edge  and  a  falling  edge, 
one  of  which  is  chosen  to  be  the  appropriate  com- 
mand  of  the  clock  signal  to  cause  the  SRs  to  shift 
their  data  one  cell  location;  wherein  the  P  SRs 
each  shift  their  data  one  cell  location  on  each 
appropriate  command  of  the  clock  signal;  and 
wherein  the  SRs  do  not  release  their  cells'  data 
signals  to  their  N  +  1  outputs  until  they  receive  the 
latch  signal;  sending  out  a  serial  data  signal  which 
contains  data  in  an  order  such  that,  knowing  what 
data  signal  will  be  at  the  respective  common  output 
of  each  respective  SR  immediately  after  the  latch 
signal,  which  will  be,  for  each  respective  SR,  the 
respective  data  signals  on  the  second  sides  of  all 
of  the  LRs  on  each  respective  SR,  the  serial  data  is 
sent  in  an  order  such  that  immediately  after  the 
latch  signal,  the  various  data  signals  that  are  on 
each  of  the  not  common  outputs  of  each  SR  will  be 
such  that  only  those  LRs  which  are  to  either  set  or 
reset  will  have  the  appropriate  different  data  signal 
on  their  first  side;  sending  sufficient  appropriate 
commands  of  the  clock  signal  to  cause  the  first  bit 
of  data  in  the  serial  data  signal  to  be  in  the  N  +  1th 
cell  of  the  Pth  SR  before  sending  the  latch  signal; 
then  sending  the  latch  signal. 

A  device  to  control  a  multiple  of  LRs  is  com- 
prised  of:  a  controller  which  puts  out  a  serial  data 
signal,  a  clock  signal,  and  a  latch  signal;  where  P  is 
an  integer  and  N  is  an  integer,  P  SRs,  each  of 
which  has  N  +  1  cells,  N  +  1  outputs,  one  serial  data 
output,  and  three  inputs;  coupling  a  first  input  of 
the  first  SR  with  the  serial  data  signal  from  the 
controller,  coupling  a  first  input  of  the  second  SR 
with  the  serial  data  output  of  the  first  SR,  coupling 
a  first  input  of  the  third  SR  with  the  serial  data 
output  of  the  second  SR,  and  so  on;  coupling  a 
second  input  of  each  SR  with  the  clock  signal  from 
the  controller;  coupling  a  third  input  of  each  SR 
with  the  latch  signal  from  the  controller;  [P  x 
(N  +  1)]  buffers,  each  of  which  sinks  or  sources 
current;  coupling  each  of  the  N  +  1  outputs  of  a  SR 
with  a  buffer  of  its  own,  at  its  input  end,  and 
coupling  each,  except  1  (the  "common  output")  of 
said  coupled  buffers,  at  its  output  end,  to  the  first 
side  of  a  different  LR;  and  coupling  the  buffer 
which  is  coupled  to  the  common  output  of  a  SR,  at 
said  buffer's  output  end,  to  the  second  sides  of  all 
of  the  LRs  which  are  connected  to  the  same  SR; 
wherein  the  clock  signal  has  a  rising  edge  and  a 
falling  edge  one  of  which  is  chosen  to  be  the 

appropriate  command  of  the  clock  signal  to  cause 
the  SRs  to  shift  their  data  one  cell  location;  wherein 
the  P  SRs  each  shift  their  data  one  cell  location  on 
each  appropriate  command  of  the  clock  signal;  and 

5  wherein  the  SRs  do  not  release  their  cells'  data 
signals  to  their  N  +  1  outputs  until  they  receive  the 
latch  signal;  and  wherein  the  controller  is  able  to 
put  out  a  serial  data  signal  which  contains  data  in 
an  order  such  that,  knowing  what  the  respective 

io  common  output  of  each  respective  SR  will  be  im- 
mediately  after  the  latch  signal,  which  will  be,  for 
each  respective  SR,  the  respective  data  signals  on 
the  second  sides  of  all  of  the  LRs  on  each  respec- 
tive  SR,  the  serial  data  is  sent  in  an  order  such  that 

is  immediately  after  the  latch  signal,  the  various  data 
signals  that  are  on  each  of  the  not  common  outputs 
of  each  SR  will  be  such  that  only  those  LRs  which 
are  to  either  set  or  reset  will  have  the  appropriate 
different  data  signal  on  their  first  side. 

20  There  are  many  advantages  to  the  invention.  It 
allows  a  large  multiple  of  relays  to  be  controlled.  A 
single  relay  or  a  small  multiple  of  relays,  or  a  large 
multiple  of  relays  can  be  added  on  to  it  or  removed 
from  it  without  substantially  affecting  the  relays  that 

25  are  not  added  or  removed.  It  can  set  or  reset  a 
single  relay  or  multiple  of  individual  relays  without 
even  momentarily  affecting  the  state  of  the  relays 
that  were  not  being  set  or  reset.  It  can  control  any 
number  of  relays  with  only  one  serial  data  line,  one 

30  clock  line  and  one  latching  line,  thereby  negating 
the  need  to  enter  the  controlling  means  no  matter 
how  many  relays  are  added  or  removed. 

Brief  Description  of  the  Drawings 
35 

Figure  1  is  a  block  diagram  of  a  preferred  em- 
bodiment  of  a  device  according  to  the  invention; 
Figure  2  is  a  chart  illustrating  the  shift  pattern 
within  a  SR; 

40  Figure  3  is  a  block  diagram  of  a  SR,  with 
buffers,  connected  to  LRs; 
Figure  4  is  a  block  diagram  of  a  Buffered  Shift 
Register  suitable  for  use  in  a  preferred  embodi- 
ment  of  a  device  according  to  the  invention; 

45  Figure  5  illustrates  the  effect  of  a  common  line 
in  controlling  LRs. 

Description  of  the  Preferred  Embodiment 

50  A  preferred  embodiment  of  a  method  accord- 
ing  to  the  invention  consists  of:  using  a  controller 
which  puts  out  a  serial  data  signal,  a  clock  signal, 
and  a  blanking  signal;  using  P  serial  input/parallel 
output  buffered  shift  registers  ("BSR"s);  a  BSR  is  a 

55  SR  in  which  the  outputs  have  been  designed  to 
sink  and  source  current;  wherein  each  of  the  P 
BSRs  has  N  +  1  cells,  N  +  1  outputs,  one  serial  data 
output,  and  three  inputs;  sending  the  serial  data 

4 
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signal  from  the  controller  to  a  first  input  of  the  first 
BSR,  sending  the  serial  data  signal  from  the  first 
BSR's  serial  data  output  to  a  first  input  of  the 
second  BSR,  sending  the  serial  data  signal  from 
the  second  BSR's  serial  data  output  to  a  first  input 
of  the  third  BSR,  and  so  on;  sending  the  clock 
signal  from  the  controller  to  a  second  input  of  each 
BSR;  sending  the  blanking  signal  from  the  control- 
ler  to  a  third  input  of  each  BSR;  driving  each  LR  on 
its  first  side  by  a  unique  one  of  the  first  N  outputs 
of  a  BSR;  driving  all  of  the  LRs  which  are  con- 
nected  to  the  same  BSR,  on  their  second  side,  by 
the  N  +  1th  output  of  that  BSR;  wherein  the  clock 
signal  has  a  rising  edge  and  a  falling  edge  one  of 
which  is  chosen  to  be  the  appropriate  command  of 
the  clock  signal  to  cause  the  BSRs  to  shift  their 
data  one  cell  location;  wherein  the  P  BSRs  each 
shift  their  data  one  cell  location  on  each  appro- 
priate  command  of  the  clock  signal;  and  wherein 
the  blanking  signal  brings  all  N  +  1  outputs  of  each 
BSR  to  the  same  logic  level;  sending  out  a  serial 
data  signal  which  contains  data  in  an  order  such 
that,  knowing  what  the  respective  N  +  1th  output  of 
each  respective  BSR  will  be  immediately  after  the 
blanking  signal  ends,  which  will  be,  for  each  re- 
spective  BSR,  the  respective  data  signals  on  the 
second  sides  of  all  of  the  LRs  on  the  respective 
BSRs,  the  serial  data  is  sent  in  an  order  such  that 
immediately  after  the  blanking  signal  ends,  the 
various  data  signals  on  each  of  the  first  N  outputs 
of  each  BSR  will  be  such  that  only  those  LRs 
which  are  to  either  set  or  reset  will  have  the  appro- 
priate  different  data  signals  on  their  first  side;  send- 
ing  sufficient  appropriate  commands  of  the  clock 
signal  to  cause  the  first  bit  of  data  in  the  serial  data 
signal  to  be  in  the  N  +  1th  cell  of  the  Pth  SR  before 
ceasing  to  send  the  blanking  signal;  then  ceasing 
to  send  the  blanking  signal. 

Figure  1  illustrates  a  preferred  embodiment  of 
a  device  according  to  the  invention.  The  figure  1 
device  is  made  up  of  a  microcontroller  10,  P  BSRs, 
11a,  11b,  ...  11p,  and  lines  as  at  17  and  18  con- 
necting  the  microcontroller  to  the  BSRs  and  the 
BSRs  to  each  other.  The  microcontroller  10  puts 
out  a  serial  data  signal,  a  clock  signal,  and  a 
blanking  signal.  The  serial  data  signal  contains  the 
bits  of  information  which  are  to  control  the  LRs. 
The  clock  signal  has  a  rising  edge  and  a  falling 
edge,  either  of  which  can  be  used  to  cause  the 
BSRs  to  shift  their  data  one  cell  location.  Whether 
one  chooses  to  design  the  BSRs  such  that  the 
rising  edge  or  the  falling  edge  of  the  clock  signal  is 
the  appropriate  clock  signal  to  cause  the  BSRs  to 
shift  is  a  matter  of  the  designer's  preference.  In  the 
design  illustrated  in  figure  1  the  rising  edge  of  the 
clock  signal  is  used  as  the  appropriate  clock  signal. 

The  blanking  signal,  when  it  is  not  transmitted, 
allows  the  BSRs  to  output  the  information  which  is 

at  their  N  +  1  outputs;  while  the  blanking  signal  is 
transmitted  it  brings  all  of  the  N  +  1  outputs  to  the 
same  logic  level.  In  the  alternative  to  a  blanking 
signal  a  latch  signal  can  be  used.  When  a  latch 

5  signal  is  used,  until  the  latch  signal  is  present  all 
N  +  1  outputs  are  blank  because  until  the  latch 
signal  is  received  the  BSR  does  not  release  its 
data  to  its  outputs.  Accordingly,  a  blanking  signal 
operates  in  the  opposite  way  to  a  latching  signal, 

io  however,  they  both  have  the  same  practical  effect 
on  the  BSRs,  which  is  to  prevent  them  from  output- 
ting  their  information  at  their  N  +  1  outputs  during 
shifting. 

The  microcontroller,  it  can  be  seen,  may  be 
is  any  suitable  computing  means,  and  will  depend  on 

the  purpose  for  which  the  LRs  are  being  controlled. 
The  BSRs  are  a  serial  input/parallel  output  inte- 
grated  circuit  with  N  +  1  buffered  outputs.  Figure  4 
illustrates  the  circuit  design  of  a  BSR  used  in  the 

20  preferred  embodiment  of  figure  1.  The  BSR  illus- 
trated  in  figure  4  is  made  up  of:  a  ten  bit  serial- 
in/parallel-out  shift  register  20,  which  also  has  a 
buffered  serial  data  output  29;  a  ten  bit  latch  mem- 
ory  21;  a  blanking  input  and  buffer  27;  a  disable 

25  circuit  22,  which  is  controlled  by  the  blanking  sig- 
nal  it  receives  from  the  blanking  input  and  buffer; 
ten  output  buffers  23  able  to  sink  and  source  up  to 
40mA;  a  clock  input  and  buffer  24;  a  serial  data 
input  and  buffer  25;  a  strobe  input  and  buffer  26; 

30  and  a  logic  ground  28. 
In  the  BSR  illustrated  in  figure  4  the  initial 

rising  edge  of  the  clock  signal  causes  the  serial 
data  at  the  serial  data  input  of  the  shift  register  to 
be  transferred  to  the  shift  register.  Then,  each 

35  rising  edge  of  the  clock  signal  that  comes  next 
causes  the  registers  to  shift  data  information  to- 
wards  the  serial  data  output.  (It  should  be  noted 
that  the  serial  data  must  appear  at  the  input  prior  to 
the  first  rising  edge  of  the  clock  signal.) 

40  The  strobe  input  is  always  held  high  and  only 
the  blanking  input  is  used  to  control  the  state  of  the 
output  drivers.  The  output  buffers  23  are  each 
made  up  of  Cmos  driving  transistors  to  sink  current 
and  Bipolar  output  driving  transistors  to  source 

45  current.  When  the  blanking  input  is  high,  the  output 
driving  transistors  are  disabled  (i.e.  off)  and  the 
Cmos  driving  transistors  are  on.  The  information 
stored  in  the  latches  is  not  affected  by  the  blanking 
input.  The  outputs  are  controlled  by  the  state  of 

50  their  own  latches  when  the  blanking  input  is  low.  It 
is  preferable  that  the  BSR  has  a  dual  power  sup- 
ply,  a  logic  supply  of  5  to  12  volts  is  preferred,  with 
a  lower  supply  being  preferred  to  a  higher  one.  An 
output  stage  supply  of  60  to  135  volts  is  preferred, 

55  with  a  lower  supply  being  preferred  to  a  higher 
one.  However,  it  should  be  noted  that  the  output 
stage  supply  depends  on  the  type  of  LRs  to  be 
controlled,  the  loss  inside  the  driving  transistors, 

5 



7 EP  0  474  945  A1 8 

and  the  maximum  voltage  induced  by  the  LRs 
when  power  is  removed.  It  is  also  preferable  that 
the  BSR  has  an  "off"  state  on  every  output  when 
blanking  is  high;  that  gives  the  advantage  of  drain- 
ing  the  residual  current  of  the  LRs'  coils  when 
power  is  removed,  which  avoids  the  need  to  install 
devices  between  each  LRs  coils.  An  example  of  a 
BSR  which  could  be  used  in  the  preferred  embodi- 
ment  of  figure  1  is  the  BSR  manufactured  by 
Sprague  and  sold  under  the  trademark  "UCN- 
591  OA". 

The  serial  data  signal  output  of  the  microcon- 
troller  10  is  coupled  to  the  first  input  of  the  first 
BSR,  as  at  16a.  The  first  input  of  every  BSR,  as  at 
16b,  except  the  first  BSR,  is  coupled  to  the  serial 
data  output,  as  at  15,  of  the  BSR  preceding  it.  The 
clock  signal  output  of  the  microcontroller  10  is 
coupled  to  the  second  input  of  every  BSR,  as  by 
line  17;  and  the  blanking  signal  output  of  the  micro- 
controller  10  is  coupled  to  the  third  input  of  every 
BSR,  as  by  line  18. 

The  LRs  are  connected  to  the  preferred  em- 
bodiment  illustrated  in  figure  1  by  each  having  its 
first  side  12  coupled  with  a  unique  one  of  the  first 
N  outputs  of  one  of  the  BSRs.  The  second  sides 
19  of  all  of  the  LRs  coupled  to  the  same  BSR  are 
coupled  to  the  N  +  1th  output  14  of  that  BSR. 

The  primary  function  of  the  BSR  is  to  translate 
a  serial  data  message  into  a  parallel  word.  A  serial 
data  message  is  made  of  consecutive  bits,  being 
0s  and  1s,  that  are  sent  one  after  the  other  on  a 
single  line,  the  serial  data  line.  A  parallel  word  is  a 
group  of  "m"  lines  that,  at  a  precise  moment, 
contains  a  binary  value  made  of  a  1  or  a  0.  The 
BSR  can  be  seen  as  a  set  of  "m"  cells  hooked  up 
in  series,  each  cell  being  a  memory  controlled  by 
the  rising  edge  or  falling  edge  (depending  on  the 
BSR)  of  the  clock  signal.  Every  time  a  cell  receives 
an  appropriate  edge  on  its  clock  input,  it  shifts  its 
data  signal  to  the  cell  following  it.  Accordingly,  after 
"m"  correct  edges,  the  first  bit  of  the  message 
appears  at  the  m'th  cell,  as  illustrated  in  figure  2. 

Figure  2  illustrates  the  state  of  the  N  +  1  out- 
puts  of  one  SR  or  BSR  with  N  +  1  =  8.  It  can  be 
seen  that  without  the  latch  signal,  or  during  the 
blanking  signal,  depending  on  which  is  used,  the  8 
outputs  are  blank,  accordingly,  they  do  not  cause 
the  LRs  to  set  or  reset.  The  8th  cell  is  the  common 
connection  to  all  of  the  second  sides  of  the  LRs  on 
the  SR  or  BSR.  The  controller  sends  out  the  serial 
data  signal  in  an  order  such  that,  knowing  what  the 
output  will  be  on  the  N  +  1th  cell,  which  will  be  the 
signal  on  the  second  side  of  all  of  the  LRs  on  the 
SR  or  BSR,  the  output  on  the  first  N  cells,  after  the 
blanking  signal  ceases  or  the  latch  signal  is  re- 
ceived,  will  be  such  that  only  those  LRs  which  are 
to  either  set  or  reset  will  have  the  appropriate 
different  signal  on  their  first  side.  The  result  will  be 

that  those  LRs  which  are  not  to  either  set  or  reset 
will  not  even  momentarily  change  their  state  as 
shown  in  figure  5. 

The  operation  of  the  preferred  method  and 
5  device  are  very  straight  forward.  The  controller  is 

programmed  to  be  aware  of  what  state  of  logic 
each  second  side  of  each  LR  will  be  put  to.  For 
example,  if  the  BSR  being  used  has  N  =  9,  then  the 
first  bit  of  information  and  every  10th  bit  of  informa- 

io  tion  thereafter  will  be  the  respective  logic  states  of 
the  second  sides  of  all  of  the  LRs  on  the  respective 
BSRs.  The  controller  then  sends  out  the  respective 
various  intermediate  9  bits  of  information,  between 
the  first  and  thereafter  every  10th  bit  of  information, 

is  such  that  only  those  LRs  which  are  to  change  have 
different  logic  states  on  their  first  and  second 
sides.  The  controller  sends  out  sufficient  data  to 
supply  one  bit  of  information  to  each  cell  of  each 
BSR.  The  controller  also  sends  out  sufficient  ap- 

20  propriate  clock  signals  to  cause  the  first  bit  of 
information  in  the  serial  data  signal  to  have  been 
shifted  to  the  N  +  1th  cell  location  of  the  last  BSR, 
then  the  controller  ceases  to  send  the  blanking 
signal. 

25  One  serial  data  line,  one  clock  line  and  one 
blanking  or  latching  line  can  control  one,  ten,  or 
thousands  of  LRs.  Adding  LRs  only  requires  send- 
ing  more  information  down  the  serial  data  line,  and 
adding  BSRs.  Because  each  BSR's  second  input  is 

30  coupled  to  the  clock  signal,  each  BSR  will  always 
shift  all  of  its  data  one  cell  location  on  the  clock 
signal.  Because  each  BSR's  third  input  is  coupled 
to  the  blanking  signal,  while  it  is  present,  all  N  +  1 
outputs  of  each  BSR  will  be  at  the  same  logic 

35  level,  and  therefore  will  not  cause  any  of  the  LRs  to 
change  their  state. 

The  device  illustrated  in  figure  1  can  control 
(PxN)  LRs.  It  could  easily  control  additional  LRs 
simply  by  adding  more  BSRs  and  sending  more 

40  data  down  the  serial  data  line. 
All  methods  and  devices  of  the  invention  have 

many  advantages.  They  all  allow  a  large  multiple  of 
relays  to  be  controlled.  A  single  relay  or  a  small 
multiple  of  relays,  or  a  large  multiple  of  relays  can 

45  be  added  on  or  removed  without  substantially  af- 
fecting  the  relays  that  are  not  added  or  removed. 
They  can  set  or  reset  a  single  relay  or  multiple  of 
individual  relays  without  even  momentarily  affecting 
the  state  of  the  relays  that  were  not  being  set  or 

50  reset.  They  can  control  any  number  of  relays  with 
only  one  serial  data  line,  one  clock  line,  and  one 
latching  or  blanking  line,  thereby  negating  the  need 
to  enter  the  controlling  means  no  matter  how  many 
relays  are  added  or  removed. 

55  Variations  to  the  preferred  method  and  device 
can  be  made  within  the  scope  of  the  invention.  For 
example,  a  BSR  which  uses  a  latch  signal  instead 
of  a  blanking  signal  may  be  used.  SRs  instead  of 

6 
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BSRs  may  be  used  in  other  embodiments.  The 
disadvantage  to  using  SRs  is  that  buffers  such  as 
that  illustrated  in  figure  3  must  be  used  to  sink  or 
source  current  between  the  N  +  1  outputs  and  the 
LRs.  The  buffers  of  figure  3  are  amplifier-drivers 
which  sink  or  source  current.  The  N  +  1th  output 
need  not  be  the  common  output  to  the  second 
sides  of  all  LRs  on  the  SR  or  BSR.  Any  on  the 
N  +  1  outputs  can  be  used  as  the  common  output 
of  the  second  sides.  The  controlling  device  is  pro- 
grammed  to  know  which  output  will  be  the  com- 
mon  output,  and  therefore,  will  "know"  how  to 
order  the  serial  data  signal  it  sends  to  the  first  SR 
or  BSR.  Further  and  other  variations  will  be  obvious 
to  those  skilled  in  the  art,  and  are  accordingly 
within  the  scope  of  the  invention  and  following 
claims. 

Claims 

1.  A  method  to  control  a  multiple  of  latching 
relays  comprised  of: 

(a)  having  a  controller  which  puts  out  a 
serial  data  signal,  a  clock  signal,  and  a  latch 
signal; 
(b)  where  P  is  an  integer  and  N  is  an 
integer,  using  P  SRs,  each  of  which  has 
N  +  1  memory  cells,  hereinafter  called 
"cells",  N  +  1  memory  cell  outputs, 
hereinafter  called  "outputs",  one  serial  data 
output,  and  three  inputs; 
(c)  sending  the  serial  data  signal  from  the 
controller  to  the  first  input  of  the  first  SR; 
(d)  sending  the  clock  signal  from  the  con- 
troller  to  the  second  input  of  each  SR; 
(e)  sending  the  latch  signal  from  the  control- 
ler  to  the  third  input  of  each  SR; 
(f)  sending  the  serial  data  signal  from  the 
serial  data  output  of  each  SR  to  the  first 
input  of  the  following  SR; 
(g)  driving  each  latching  relay  on  its  first 
side  by  a  unique  one  of  N  of  the  N  +  1 
outputs  of  a  SR; 
(h)  driving  all  of  the  latching  relays  which 
are  connected  to  the  same  SR,  on  their 
second  side,  by  the  unused  one  of  the  N  +  1 
outputs,  hereinafter  referred  to  as  the 
"common  output",  of  that  SR; 
(i)  placing  a  suitable  buffer  that  sinks  or 
sources  current  between  each  of  the  N  +  1 
outputs  of  each  SR  and  the  latching  relays 
they  are  connected  to; 
(j)  wherein  the  clock  signal  has  a  rising 
edge  and  a  falling  edge,  one  of  which  is 
chosen  to  be  the  appropriate  command  of 
the  clock  signal  to  cause  the  SRs  to  shift  all 
of  their  data  down  one  cell; 
(k)  having  the  P  SRs  each  shift  their  data 

down  one  cell  on  each  appropriate  com- 
mand  of  the  clock  signal; 
(I)  wherein  the  SRs  do  not  release  their  cell 
information  to  their  N  +  1  outputs  until  they 

5  receive  the  latch  signal; 
(m)  sending  out  a  serial  data  signal  which 
contains  sufficient  data  to  supply  one  bit  of 
information  to  each  cell  of  each  SR,  in  an 
order  such  that,  knowing  what  the  respec- 

io  tive  outputs  will  be  on  the  common  cell  of 
each  SR,  immediately  after  the  latch  signal, 
which  will  be  the  respective  signals  on  the 
second  sides  of  all  of  the  latching  relays  on 
the  respective  SRs,  the  serial  data  is  sent  in 

is  an  order  such  that  immediately  after  the 
latch  signal  the  various  data  signals  that  are 
on  each  of  the  N  not  common  outputs  of 
each  SR  will  be  such  that  only  those  latch- 
ing  relays  which  are  to  either  set  or  reset 

20  will  have  the  appropriate  different  signal  on 
their  first  side;  and 
(n)  sending  out  sufficient  appropriate  clock 
signals  to  cause  the  first  bit  of  information  in 
the  serial  data  signal  to  have  been  shifted  to 

25  the  N  +  1th  memory  cell  of  the  last  SR  be- 
fore  the  latch  signal,  and  then  sending  the 
latch  signal. 

2.  A  method  to  control  a  multiple  of  latching 
30  relays  comprised  of: 

(a)  having  a  controller  which  puts  out  a 
serial  data  signal,  a  clock  signal,  and  a  latch 
signal; 
(b)  where  P  is  an  integer  and  N  is  an 

35  integer,  using  P  BSRs,  each  of  which  has 
N  +  1  memory  cells,  hereinafter  called 
"cells",  N  +  1  memory  cell  outputs, 
hereinafter  called  "outputs",  one  serial  data 
output,  and  three  inputs; 

40  (c)  sending  the  serial  data  signal  from  the 
controller  to  the  first  input  of  the  first  BSR; 
(d)  sending  the  clock  signal  from  the  con- 
troller  to  the  second  input  of  each  BSR; 
(e)  sending  the  latch  signal  from  the  control- 

45  ler  to  the  third  input  of  each  BSR; 
(f)  sending  the  serial  data  signal  from  the 
serial  data  output  of  each  BSR  to  the  first 
input  of  the  following  BSR; 
(g)  driving  each  latching  relay  on  its  first 

50  side  by  a  unique  one  of  N  of  the  N  +  1 
outputs  of  a  BSR; 
(h)  driving  all  of  the  latching  relays  which 
are  connected  to  the  same  BSR,  on  their 
second  side,  by  the  unused  one  of  the  N  +  1 

55  outputs,  hereinafter  referred  to  as  the 
"common  output",  of  that  BSR; 
(i)  wherein  the  clock  signal  has  a  rising 
edge  and  a  falling  edge,  one  of  which  is 
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chosen  to  be  the  appropriate  command  of 
the  clock  signal  to  cause  the  BSRs  to  shift 
all  of  their  data  down  one  cell; 
(j)  having  the  P  BSRs  each  shift  their  data 
down  one  cell  on  each  appropriate  com-  5 
mand  of  the  clock  signal; 
(k)  wherein  the  BSRs  do  not  release  their 
cell  information  to  their  N  +  1  outputs  until 
they  receive  the  latch  signal; 
(I)  sending  out  a  serial  data  signal  which  10 
contains  sufficient  data  to  supply  one  bit  of 
information  to  each  cell  of  each  BSR,  in  an 
order  such  that,  knowing  what  the  respec- 
tive  outputs  will  be  on  the  common  output 
of  each  BSR  immediately  after  the  latch  is 
signal,  which  will  be  the  respective  signals 
on  the  second  sides  of  all  of  the  latching 
relays  on  the  respective  BSRs,  the  serial 
data  is  sent  in  an  order  such  that  imme- 
diately  after  the  latch  signal  the  various  out-  20 
puts  on  each  of  the  N  not  common  outputs 
of  each  BSR  will  be  such  that  only  those 
latching  relays  which  are  to  either  set  or 
reset  will  have  the  appropriate  different  sig- 
nal  on  their  first  side;  and  25 
(m)  sending  out  sufficient  clock  signals  to 
cause  the  first  bit  of  information  in  the  serial 
data  signal  to  have  been  shifted  to  the 
N  +  1th  cell  of  the  last  BSR  before  sending 
the  latch  signal,  and  then  sending  the  latch  30 
signal. 

A  method  to  control  a  multiple  of  latching 
relays  comprised  of: 

(a)  having  a  controller  which  puts  out  a  35 
serial  data  signal,  a  clock  signal,  and  a 
blanking  signal; 
(b)  where  P  is  an  integer  and  N  is  an 
integer,  using  P  SRs,  each  of  which  has 
N  +  1  memory  cells,  hereinafter  called  40 
"cells",  N  +  1  memory  cell  outputs, 
hereinafter  called  "outputs",  one  serial  data 
output,  and  three  inputs; 
(c)  sending  the  serial  data  signal  from  the 
controller  to  the  first  input  of  the  first  SR;  45 
(d)  sending  the  clock  signal  from  the  con- 
troller  to  the  second  input  of  each  SR; 
(e)  sending  the  blanking  signal  from  the 
controller  to  the  third  input  of  each  SR; 
(f)  sending  the  serial  data  signal  from  the  so 
serial  data  output  of  each  SR  to  the  first 
input  of  the  following  SR; 
(g)  driving  each  latching  relay  on  its  first 
side  by  a  unique  one  of  N  of  the  N  +  1 
outputs  of  a  SR;  55 
(h)  driving  all  of  the  latching  relays  which 
are  connected  to  the  same  SR,  on  their 
second  side,  by  the  unused  one  of  the  N  +  1 

outputs,  hereinafter  referred  to  as  the 
"common  output",  of  that  SR; 
(i)  placing  a  suitable  buffer  that  sinks  or 
sources  current  between  each  of  the  N  +  1 
outputs  of  each  SR  and  the  latching  relays 
they  are  connected  to; 
(j)  wherein  the  clock  signal  has  a  rising 
edge  and  a  falling  edge,  one  of  which  is 
chosen  to  be  the  appropriate  command  of 
the  clock  signal  to  cause  the  SRs  to  shift  all 
of  their  data  down  one  cell; 
(k)  having  the  P  SRs  each  shift  their  data 
down  one  cell  on  each  appropriate  com- 
mand  of  the  clock  signal; 
(I)  wherein  the  blanking  signal,  while  it  is 
present,  brings  each  of  the  N  +  1  outputs  of 
the  SRs  to  the  same  logic  level; 
(m)  sending  out  a  serial  data  signal  which 
contains  sufficient  data  to  supply  one  bit  of 
information  to  each  cell  of  each  SR,  in  an 
order  such  that,  knowing  what  the  respec- 
tive  outputs  will  be  on  the  common  output 
of  each  SR  immediately  after  the  blanking 
signal  ends,  which  will  be  the  respective 
signals  on  the  second  sides  of  all  of  the 
latching  relay  on  the  respective  SRs  the 
serial  data  is  sent  in  an  order  such  that 
immediately  after  the  blanking  signal  ends 
the  various  outputs  on  the  N  not  common 
outputs  of  each  SR  will  be  such  that  only 
those  latching  relays  which  are  to  either  set 
or  reset  will  have  the  appropriate  different 
signal  on  their  first  side;  and 
(n)  sending  out  sufficient  clock  signals  to 
cause  the  first  bit  of  information  in  the  serial 
data  signal  to  have  been  shifted  to  the 
N  +  1th  cell  of  the  last  SR  before  the  blan- 
king  signal  ceases,  and  then  ceasing  to 
send  the  blanking  signal. 

A  method  to  control  a  multiple  of  latching 
relays  comprised  of: 

(a)  having  a  controller  which  puts  out  a 
serial  data  signal,  a  clock  signal,  and  a 
blanking  signal; 
(b)  where  P  is  an  integer  and  N  is  an 
integer,  using  P  BSRs,  each  of  which  has 
N  +  1  memory  cells,  hereinafter  called 
"cells",  N  +  1  memory  cell  outputs, 
hereinafter  called  "outputs",  one  serial  data 
output,  and  three  inputs; 
(c)  sending  the  serial  data  signal  from  the 
controller  to  the  first  input  of  the  first  BSR; 
(d)  sending  the  clock  signal  from  the  con- 
troller  to  the  second  input  of  each  BSR; 
(e)  sending  the  blanking  signal  from  the 
controller  to  the  third  input  of  each  BSR; 
(f)  sending  the  serial  data  signal  from  the 
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serial  data  output  of  each  BSR  to  the  first 
input  of  the  following  BSR; 
(g)  driving  each  latching  relay  on  its  first 
side  by  a  unique  one  of  N  of  the  N  +  1 
outputs  of  a  BSR;  5 
(h)  driving  all  of  the  latching  relay  which  are 
connected  to  the  same  BSR,  on  their  sec- 
ond  side,  by  the  unused  one  of  the  N  +  1 
outputs,  hereinafter  referred  to  as  the 
"common  output",  of  that  BSR;  10 
(i)  wherein  the  clock  signal  has  a  rising 
edge  and  a  falling  edge,  one  of  which  is 
chosen  to  be  the  appropriate  command  of 
the  clock  signal  to  cause  the  BSRs  to  shift 
all  of  their  data  down  one  cell;  is 
(j)  having  the  P  BSRs  each  shift  their  data 
down  one  cell  on  each  appropriate  com- 
mand  of  the  clock  signal; 
(k)  wherein  the  blanking  signal,  while  it  is 
present,  brings  each  of  the  N  +  1  outputs  of  20 
the  BSRs  to  the  same  logic  level; 
(I)  sending  out  a  serial  data  signal  which 
contains  sufficient  data  to  supply  one  bit  of 
information  to  each  cell  of  each  BSR,  in  an 
order  such  that,  knowing  what  the  respec-  25 
tive  outputs  will  be  on  the  common  output 
of  each  BSR  immediately  after  the  blanking 
signal  ends,  which  will  be  the  respective 
signals  on  the  second  sides  of  all  of  the 
latching  relay  on  the  respective  BSRs,  the  30 
serial  data  is  sent  in  an  order  such  that 
immediately  after  the  blanking  signal  ends 
the  various  outputs  on  the  N  not  common 
outputs  of  each  BSR  will  be  such  that  only 
those  latching  relays  which  are  to  either  set  35 
or  reset  will  have  the  appropriate  different 
signal  on  their  first  side;  and 
(m)  sending  out  sufficient  clock  signals  to 
cause  the  first  bit  of  information  in  the  serial 
data  signal  to  have  been  shifted  to  the  40 
N  +  1th  cell  of  the  last  BSR  before  the  blan- 
king  signal  ceases,  and  then  ceasing  to 
send  the  blanking  signal. 

A  device  to  control  a  multiple  of  latching  relays  45 
comprised  of: 

(a)  a  controller  which  puts  out  a  serial  data 
signal,  a  clock  signal,  and  a  latch  signal; 
(b)  where  P  is  an  integer  and  N  is  an 
integer,  P  SRs,  each  of  which  has  N  +  1  so 
memory  cells,  hereinafter  called  "cells", 
N  +  1  memory  cell  outputs,  hereinafter 
called  "outputs",  plus  one  serial  data  out- 
put,  and  three  inputs; 
(c)  coupling  the  first  input  of  the  first  SR  55 
with  the  serial  data  signal  from  the  control- 
ler; 
(d)  coupling  the  second  input  of  each  SR 

with  the  clock  signal  from  the  controller; 
(e)  coupling  the  third  input  of  each  SR  with 
the  latch  signal  from  the  controller; 
(f)  coupling  the  serial  data  output  of  each 
SR  to  the  first  input  of  the  following  SR; 
(g)  [P  x  (N  +  1)]  buffers  each  of  which  sinks 
or  sources  current; 
(h)  coupling  each  of  N  of  the  N  +  1  outputs 
of  each  SR  to  a  buffer  of  its  own,  at  said 
buffer's  input  end,  and  individually  coupling 
each  of  said  coupled  buffers,  at  its  output 
end,  to  the  first  side  of  a  latching  relay  of  its 
own; 
(i)  coupling  the  unused  one  of  the  N  +  1 
outputs,  hereinafter  referred  to  as  the 
"common  output",  of  each  SR  to  a  buffer  of 
its  own,  at  said  buffer's  input  end,  and  cou- 
pling  said  buffer,  at  its  output  end,  to  the 
second  sides  of  all  of  the  latching  relays 
which  are  connected  to  the  same  SR; 
(j)  wherein  the  clock  signal  has  a  rising 
edge  and  a  falling  edge,  one  of  which  is 
chosen  to  be  the  appropriate  command  of 
the  clock  signal  to  cause  the  SRs  to  shift  all 
of  their  data  down  one  cell; 
(k)  wherein  the  P  SRs  each  shift  their  data 
down  one  cell  on  each  appropriate  com- 
mand  of  the  clock  signal; 
(I)  wherein  the  SRs  do  not  release  their  cell 
information  to  their  N  +  1  outputs  until  they 
receive  the  latch  signal;  and 
(m)  wherein  the  controller  is  able  to  put  out 
a  serial  data  signal  which  contains  sufficient 
data  to  supply  one  bit  of  information  to  each 
cell  of  each  SR,  in  an  order  such  that, 
knowing  what  the  respective  outputs  will  be 
on  the  common  output  of  each  SR  imme- 
diately  after  the  latch  signal,  which  will  be 
the  respective  signals  on  the  second  sides 
of  all  of  the  latching  relays  on  the  respective 
SRs,  the  serial  data  is  sent  in  an  order  such 
that  immediately  after  the  latch  signal  the 
various  outputs  on  the  N  not  common  out- 
puts  of  each  SR  will  be  such  that  only  those 
latching  relays  which  are  to  either  set  or 
reset  will  have  the  appropriate  different  sig- 
nal  on  their  first  side. 

6.  A  device  to  control  a  multiple  of  latching  relays 
comprised  of: 

(a)  a  controller  which  puts  out  a  serial  data 
signal,  a  clock  signal,  and  a  latch  signal; 
(b)  where  P  is  an  integer  and  N  is  an 
integer,  P  BSRs,  each  of  which  has  N  +  1 
memory  cells,  hereinafter  called  "cells", 
N  +  1  memory  cell  outputs,  hereinafter 
called  "outputs"  ,  plus  one  serial  data  out- 
put,  and  three  inputs; 
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(c)  coupling  the  first  input  of  the  first  BSR 
with  the  serial  data  signal  from  the  control- 
ler; 
(d)  coupling  the  second  input  of  each  BSR 
with  the  clock  signal  from  the  controller;  5 
(e)  coupling  the  third  input  of  each  BSR 
with  the  latch  signal  from  the  controller; 
(f)  coupling  the  serial  data  output  of  each 
BSR  to  the  first  input  of  the  following  BSR; 
(g)  coupling  each  of  N  of  the  N  +  1  outputs  10 
of  each  BSR  to  the  first  side  of  a  latching 
relay  of  its  own; 
(h)  coupling  the  unused  one  of  the  N  +  1 
outputs,  hereinafter  referred  to  as  the 
"common  output",  of  each  BSR  to  the  sec-  is 
ond  sides  of  all  of  the  latching  relays  which 
are  connected  to  the  same  BSR; 
(i)  wherein  the  clock  signal  has  a  rising 
edge  and  a  falling  edge,  one  of  which  is 
chosen  to  be  the  appropriate  command  of  20 
the  clock  signal  to  cause  the  BSRs  to  shift 
all  of  their  data  down  one  cell; 
(j)  wherein  the  P  BSRs  each  shift  their  data 
down  one  cell  on  each  appropriate  com- 
mand  of  the  clock  signal;  25 
(k)  wherein  the  BSRs  do  not  release  their 
cell  information  to  their  N  +  1  outputs  until 
they  receive  the  latch  signal;  and 
(I)  wherein  the  controller  is  able  to  put  out  a 
serial  data  signal  which  contains  sufficient  30 
data  to  supply  one  bit  of  information  to  each 
cell  of  each  BSR,  in  an  order  such  that, 
knowing  what  the  respective  outputs  will  be 
on  the  common  output  of  each  BSR  imme- 
diately  after  the  latch  signal,  which  will  be  35 
the  respective  signals  on  the  second  sides 
of  all  of  the  latching  relays  on  the  respective 
BSRs,  the  serial  data  is  sent  in  an  order 
such  that  immediately  after  the  latch  signal 
the  various  outputs  on  the  N  not  common  40 
outputs  of  each  BSR  will  be  such  that  only 
those  latching  relays  which  are  to  either  set 
or  reset  will  have  the  appropriate  different 
signal  on  their  first  side. 

45 
7.  A  device  to  control  a  multiple  of  latching  relays 

comprised  of: 
(a)  a  controller  which  puts  out  a  serial  data 
signal,  a  clock  signal,  and  a  blanking  signal; 
(b)  where  P  is  an  integer  and  N  is  an  so 
integer,  P  SRs,  each  of  which  has  N  +  1 
memory  cells,  hereinafter  called  "cells", 
N  +  1  memory  cell  outputs,  hereinafter 
called  "outputs"  ,  plus  one  serial  data  out- 
put,  and  three  inputs;  55 
(c)  coupling  the  first  input  of  the  first  SR 
with  the  serial  data  signal  from  the  control- 
ler; 

(d)  coupling  the  second  input  of  each  SR 
with  the  clock  signal  from  the  controller; 
(e)  coupling  the  third  input  of  each  SR  with 
the  blanking  signal  from  the  controller; 
(f)  coupling  the  serial  data  output  of  each 
SR  to  the  first  input  of  the  following  SR; 
(g)  [P  x  (N  +  1)]  buffers  each  of  which  sinks 
or  sources  current; 
(h)  coupling  each  of  N  of  the  N  +  1  outputs 
of  each  SR  to  a  buffer  of  its  own,  at  said 
buffer's  input  end,  and  individually  coupling 
each  of  said  coupled  buffers,  at  its  output 
end,  to  the  first  side  of  a  latching  relay  of  its 
own; 
(i)  coupling  the  unused  one  of  the  N  +  1 
outputs,  hereinafter  referred  to  as  the 
"common  output",  of  each  SR  to  a  buffer  of 
its  own,  at  said  buffer's  input  end,  and  cou- 
pling  said  buffer,  at  its  output  end,  to  the 
second  sides  of  all  of  the  latching  relays 
which  are  connected  to  the  same  SR; 
(j)  wherein  the  clock  signal  has  a  rising 
edge  and  a  falling  edge,  one  of  which  is 
chosen  to  be  the  appropriate  command  of 
the  clock  signal  to  cause  the  SRs  to  shift  all 
of  their  data  down  one  cell; 
(k)  wherein  the  P  SRs  each  shift  their  data 
down  one  cell  on  each  appropriate  com- 
mand  of  the  clock  signal; 
(I)  wherein  the  blanking  signal,  while  it  is 
present,  brings  each  of  the  N  +  1  outputs  of 
the  SRs  to  the  same  logic  level;  and 
(m)  wherein  the  controller  is  able  to  put  out 
a  serial  data  signal  which  contains  sufficient 
data  to  supply  one  bit  of  information  to  each 
cell  of  each  SR,  in  an  order  such  that, 
knowing  what  the  respective  outputs  will  be 
on  the  common  output  of  each  SR  imme- 
diately  after  the  blanking  signal  ceases, 
which  will  be  the  respective  signals  on  the 
second  sides  of  all  of  the  latching  relays  on 
the  respective  SRs,  the  serial  data  is  sent  in 
an  order  such  that  immediately  after  the 
latch  signal  the  various  outputs  on  the  N  not 
common  outputs  of  each  SR  will  be  such 
that  only  those  latching  relays  which  are  to 
either  set  or  reset  will  have  the  appropriate 
different  signal  on  their  first  side. 

8.  A  device  to  control  a  multiple  of  latching  relays 
comprised  of: 

(a)  a  controller  which  puts  out  a  serial  data 
signal,  a  clock  signal,  and  a  blanking  signal; 
(b)  where  P  is  an  integer  and  N  is  an 
integer,  P  BSRs,  each  of  which  has  N  +  1 
memory  cells,  hereinafter  called  "cells", 
N  +  1  memory  cell  outputs,  hereinafter 
called  "outputs"  ,  plus  one  serial  data  out- 

10 
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put,  and  three  inputs; 
(c)  coupling  the  first  input  of  the  first  BSR 
with  the  serial  data  signal  from  the  control- 
ler; 
(d)  coupling  the  second  input  of  each  BSR  5 
with  the  clock  signal  from  the  controller; 
(e)  coupling  the  third  input  of  each  BSR 
with  the  blanking  signal  from  the  controller; 
(f)  coupling  the  serial  data  output  of  each 
BSR  to  the  first  input  of  the  following  BSR;  w 
(g)  coupling  each  of  N  of  the  N  +  1  outputs 
of  each  BSR  to  the  first  side  of  a  latching 
relay  of  its  own; 
(h)  coupling  the  unused  one  of  the  N  +  1 
outputs,  hereinafter  referred  to  as  the  is 
"common  output",  of  each  BSR,  to  the  sec- 
ond  sides  of  all  of  the  latching  relays  which 
are  connected  to  the  same  BSR; 
(i)  wherein  the  clock  signal  has  a  rising 
edge  and  a  falling  edge,  one  of  which  is  20 
chosen  to  be  the  appropriate  command  of 
the  clock  signal  to  cause  the  BSRs  to  shift 
all  of  their  data  down  one  cell; 
(j)  wherein  the  P  BSRs  each  shift  their  data 
down  one  cell  on  each  appropriate  com-  25 
mand  of  the  clock  signal; 
(k)  wherein  the  blanking  signal,  while  it  is 
present,  brings  each  of  the  N  +  1  outputs  of 
the  BSRs  to  the  same  logic  level;  and 
(I)  wherein  the  controller  is  able  to  put  out  a  30 
serial  data  signal  which  contains  sufficient 
data  to  supply  one  bit  of  information  to  each 
cell  of  each  BSR,  in  an  order  such  that, 
knowing  what  the  respective  outputs  will  be 
on  the  common  output  of  each  BSR  imme-  35 
diately  after  the  blanking  signal  ceases, 
which  will  be  the  respective  signals  on  the 
second  sides  of  all  of  the  latching  relays  on 
the  respective  BSRs,  the  serial  data  is  sent 
in  an  order  such  that  immediately  after  the  40 
latch  signal  the  various  outputs  on  the  N  not 
common  outputs  of  each  BSR  will  be  such 
that  only  those  latching  relays  which  are  to 
either  set  or  reset  will  have  the  appropriate 
different  signal  on  their  first  side.  45 
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