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©  Remote  control  system  for  door  locks. 

©  A  remote  control  system  which  includes  (a)  a 
receiver  unit  adapted  to  be  fixedly  mounted  on  a 
motor  vehicle  having  at  least  one  door  lock  with  a 
first  locked  condition  and  a  second  unlocked  con- 
dition  and  having  means  for  receiving  a  coded  signal 
including  a  code  portion  of  binary  bits,  memory 
means  for  storing  a  first  code  of  binary  bits,  means 
for  comparing  the  code  portion  of  a  received  coded 
signal  with  the  first  code  and  means  for  shifting  the 
controlled  device  to  one  of  the  conditions  upon  the 
comparison  match  between  the  code  portion  of  a 

^received  signal  and  the  stored  first  code  and  (b)  a 
"transmitting  unit  for  transmitting  the  stored  second 
^code   of  binary  bits  when  the  door  lock  is  to  be 

shifted  into  one  of  its  conditions.  In  this  system  the 
invention  involves  the  improvement  wherein  the  cod- 

JNing  of  the  second  code  set  into  the  transmitter  is  a 
unique  group  of  binary  bits  and  the  receiver  unit 
includes  a  field  programming  arrangement  for  setting 

Othe  first  code  of  the  receiver  unit  to  the  unique  group 
£^of  binary  bits  in  the  transmitting  unit  by  using  the 
LLI  signal  from  the  transmitting  unit  as  received  by  the 

receiver  unit.  In  accordance  with  this  improvement, 
the  first  code  of  the  receiver  unit  is  set  to  the  second 

code  of  the  transmitting  unit  in  the  field  and  may  be 
changed  from  one  code  to  another  code  upon  au- 
thorized  use  of  a  second  transmitting  unit  having  its 
own  unique  code. 
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REMOTE  CONTROL  SYSTEM  FOR  DOOR  LOCKS 

The  present  invention  relates  to  the  art  of  con- 
trolling  the  door  locks  of  a  motor  vehicle  and  more 
particularly  to  an  improved  remote  control  system 
for  unlocking  and  locking  vehicle  doors  utilizing  a 
hand  held  transmitting  unit  or  transmitter. 

The  invention  is  particularly  applicable  for  use 
in  remote  control  of  the  door  locks  in  a  motor 
vehicle  and  it  will  be  described  with  particular  refer- 
ence  thereto;  however,  the  invention  is  equally  ap- 
plicable  for  actuating  various  control  devices  on  a 
motor  vehicle,  as  well  as  control  devices  on  other 
structures  such  as  locks  on  residential  doors  and 
mechanical  garage  door  operators. 

INCORPORATION  BY  REFERENCE 

Perron  4,031,434  is  a  prior  art  patent  illustrat- 
ing  an  inductively  coupled  vehicle  door  lock  sys- 
tem  wherein  a  binary  coded  signal  is  transmitted 
from  a  hand-held  transmitter  to  a  vehicle  mounted 
receiver  which  recognizes  the  binary  code  and 
compares  the  code  to  a  programmable  lock  code 
for  the  purpose  of  selectively  locking  and  unlocking 
a  vehicle  door.  This  general  control  system  is  in- 
corporated  as  background  information.  This  pat- 
ented  unit  is  not  a  remote  control  unit  in  that  the 
key.  member  must  be  positioned  adjacent  the  re- 
ceiver  for  the  purposes  of  actuating  the  door  lock- 
ing  motors.  Actual  remote  control  systems  are  dis- 
closed  in  Bongard  4,596,985  and  Barreto-Mercado 
4,607,312.  These  two  patents  are  also  incorporated 
by  reference  herein  as  being  representative  of  prior 
art  control  systems  employing  one  or  more  binary 
codes  for  the  purposes  of  actuating  devices  from  a 
remote  position  by  transmitting  a  binary  code  to  a 
receiver  for  recognition  and  processing.  A  specific 
code  can  be  set  into  the  transmitters  of  these  two 
patents  by  dip  switch  coding,  by  punched  hole 
coding,  such  as  cutting  resistors,  and  by  using  a 
plug-in  code  unit. 

BACKGROUND  OF  THE  INVENTION 

For  many  years  the  automotive  industry  has 
sought  a  remote  control  system  which  could  be 
assembled  into  a  motor  vehicle  at  the  factory  and 
employed  by  the  ultimate  purchaser  for  controlling 
various  functions  of  the  motor  vehicle  from  a  hand- 
held  transmitter.  Such  systems  were  envisioned  for 
operating  the  door  locks  and  trunk  latch  so  that  the 
driver  could  lock  the  doors  upon  leaving  the  vehicle 

or  unlock  the  doors  as  approaching  the  vehicle.  In 
addition,  it  was  anticipated  that  such  remote  control 
system  should  also  operate  the  trunk  latch  so  that 
a  hand-held  transmitter  could  be  employed  for  the 

5  purpose  of  unlocking  the  trunk  as  the  driver  ap- 
proached  the  vehicle  for  the  purpose  of  facilitating 
loading  of  the  trunk  without  the  need  for  man- 
ipulating  a  key  which  can  present  difficulties  and 
inconveniences  when  burdened  with  packages,  at 

10  night  when  vision  is  hampered  or  when  ice  inhibits 
insertion  of  a  standard  key.  Such  remote  control 
systems  have  been  sought  by  the  automobile  in- 
dustry  for  the  purpose  of  either  standard  equip- 
ment  or  as  an  option;  however,  even  though  the 

15  concept  appears  quite  susceptible  to  implementa- 
tion,  substantial  problems  have  been  enountered  in 
efforts  to  develop  such  a  successful  remote  control 
system.  These  difficulties  have  caused  much  inter- 
est  in  an  approach  which  satisfies  the  demands  of 

20  the  automobile  industry  regarding  price  and  lack  of 
customer  complaints. 

The  most  prevalent  concept  to  be  employed 
for  such  a  remote  control  system  has  been  the  use 
of  a  binary  identification  code  which  is  transmitted 

25  from  a  transmitter  by  employing  a  modulated  radio 
frequency  signal  having  a  coded  portion  that  is 
indicative  of  an  identification  binary  code.  The  bi- 
nary  code  of  such  suggested  system  is  fixed  into 
the  receiver  and  is  outputted  as  a  series  of  pulses 

30  of  the  radio  frequency,  which  pulses  have  intel- 
ligence  constituting  the  desired  identificaton  code. 
This  binary  identificaton  code  is  fixedly  contained 
in  a  receiving  unit  secured  onto  the  motor  vehicle, 
which  receiving  unit  has  a  detector  that  allows 

35  passage  of  the  particular  radio  frequency  of  the 
transmitter.  Filters  or  other  processing  circuits  con- 
vert  the  incoming  coded  signal  into  a  replica  of  the 
binary  code  from  the  transmitter.  This  replica  is 
compared  to  the  identification  code  in  the  receiver 

40  and  determines  whether  or  not  the  coded  portion  of 
the  transmitted  signal  matches  the  identification 
code  stored  in  the  receiver.  Upon  acknowledge- 
ment  of  a  match  between  an  incoming  code  portion 
of  a  received  signal  and  the  stored  identification 

45  code  in  the  receiver,  the  door  lock  is  actuated,  in 
accordance  with  this  remote  control  concept,  the 
identification  code  being  transmitted  to  the  receiver 
is  accompanied  by  an  appropriate  function  code  of 
a  binary  nature  which  function  code  is  decoded 

so  upon  matching  of  the  identification  code  so  that  the 
desired  function  will  be  initiated  by  the  receiver 
mounted  in  the  motor  vehicle.  This  desired  function 
can  be  to  lock  the  door,  unlock  the  door  or  unlatch 
the  trunk.  Of  course,  other  desired  functions  could 
be  incorporated  into  the  transmitted  signal  and 
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identified  by  the  receiver,  such  as  activating  the 
ignition  system,  initiating  a  security  system,  flash- 
ing  the  headlights,  activating  the  horn,  etc.  to  men- 
tion  only  some  of  the  more  obvious  functions  which 
could  be  controlled  by  the  receiver  upon  identifica- 
tion  of  the  proper  incoming  signal.  Technology  for 
accomplishing  these  various  control  functions  is 
available.  Many  variations  of  this  control  theme 
have  been  suggested  for  controlling  the  door  locks 
or  the  trunk  latch  of  a  motor  vehicle. 

Extensive  effort  to  incorporate  a  remote  control 
system,  as  explained  above,  as  an  OEM  installation 
for  motor  vehicles  has  resulted  in  serious  technical 
and  practical  impediments.  Since  the  identification 
code  in  the  receiver  and  transmitter  must  be  func- 
tionally  identical,  the  receiver  and  transmitter  must 
be  kept  together  during  the  assembly  of  the  ve- 
hicle.  Since  it  is  necessary  that  the  receiver  be 
mounted  in  an  unaccessible,  hidden  position  in  the 
vehicle,  the  transmitter  matched  to  the  receiver 
must  remain  with  the  car  as  it  is  being  assembled, 
painted,  transported,  displayed  and  sold.  Should 
the  transmitter  be  separated  from  the  motor  ve- 
hicle,  the  system  is  useless  without  some  code 
arrangement  maintained  associated  with  the  ve- 
hicle.  A  replacement  transmitter  would  not  have  the 
same  identification  code  as  the  factory  mounted 
receiver.  Consequently,  the  receiver  would  have  to 
be  disassembled,  recoded,  and  matched  with  a 
new  transmitter.  The  capability  of  accomplishing 
this  goal  is  self-defeating,  since  the  receiver  now 
must  be  easily  accessible  and  easily  reprogram- 
med  for  a  new  identification  code.  The  advantage 
of  original  equipment  on  the  vehicle  employing  a 
remote  control  system  is  that  the  receiver  can  be 
assembled  in  the  motor  vehicle  at  a  remote  or 
hidden  location  so  that  disassembly  and  recoding 
is  impossible.  Only  in  this  manner  can  the  ultimate 
purchaser  of  the  vehicle  be  assured  that  other 
persons  do  not  gain  access  to  the  vehicle  with 
another  remote  control  transmitting  unit.  In  addition, 
when  a  receiver  is  mounted  at  the  factory,  prob- 
lems  can  be  experienced  when  the  hand-held 
transmitter  unit  is  lost  or  misplaced.  A  new  hand- 
held  transmitter  will  not  have  the  code  of  the  re- 
ceiver  on  the  vehicle.  One  arrangement  for  solving 
this  particular  problem  would  be  for  the  code  of  the 
receiver  to  be  in  some  manner,  maintained  by  the 
dealer  or  by  the  purchaser.  Then,  a  manually  ma- 
nipulated  coding  arrangement  could  be  imparted  to 
a  new  transmitter  for  code  matching  purposes.  To 
use  this  concept,  the  programming  must  be  some- 
what  rudimentary  and  simple  which  defeats  the 
intended  security  level  of  the  system  and  destroys 
the  basic  objective  of  the  original  implementation  of 
a  factory  assembled  remote  door  lock  control  sys- 
tem.  With  the  code  being  maintained  by  the  dealer, 
security  is  compromised  and  record  keeping  must 

extend  for  the  life  of  the  vehicle.  These  factors  are 
unacceptable. 

Other  difficulties  have  been  experienced  in 
matching  receivers  and  transmitters  employing  bi- 

5  nary  transmitted  codes.  If  a  second  transmitter  is 
desired  for  use  by  another  person,  it  must  match  to 
the  transmitter  originally  supplied  with  the  vehicle. 
To  do  this,  the  transmitter  code  must  be  read 
externally  or  again  maintained  by  the  dealer.  A 

10  person  finding  the  transmitter  unit  or  gaining  ac- 
cess  to  the  dealer  records  could  determine  the 
code  and  prepare  a  duplicate  without  the  car  owner 
knowing  that  a  duplicate  transmitter  exists. 

As  can  be  seen,  the  concept  of  mounting  a 
75  receiving  unit  in  the  vehicle  itself  in  an  inaccessible 

location  at  the  factory  and  also  producing  a  secu- 
rity  code  concept  which  cannot  be  manually  du- 
plicated  by  anyone  having  the  original  transmitter, 
another  tramsmitter  or  access  to  dealer  records 

20  presents  serious  problems.  These  problems  have 
resulted  in  the  inability  of  the  automobile  industry 
to  develop  a  remote  control  system  which  is  ac- 
ceptable  to  the  public  and  unobtrusive  to  the  ve- 
hicle  manufacturer  with  respect  to  code  correlation 

25  and  identification  code  security. 

THE  PRESENT  INVENTION 

30 
The  present  invention  relates  to  a  remote  con- 

trol  system  to  be  used  for  operating  the  door  lock 
of  a  motor  vehicle  and  which  overcomes  all  the 
disadvantages  of  systems  heretofore  developed  of 

35  the  type  having  a  receiver  mounted  at  the  factory 
in  an  inaccessible  location  on  the  vehicle.  This 
system  includes  a  transmitter  that  need  not  be 
matched  with  the  assembled  receiver,  until  delivery 
of  the  motor  vehicle  to  the  ultimate  purchaser. 

40  In  accordance  with  the  present  invention,  there 
is  provided  a  remote  control  system  of  the  type 
including  a  receiving  unit  adapted  to  be  fixedly 
mounted  on  a  motor  vehicle  and  having  at  least 
one  door  lock  with  a  first  locked  condition  and  a 

45  second  unlocked  condition.  The  receiving  unit  in- 
cludes  means  for  receiving  a  coded  signal,  includ- 
ing  a  code  portion  of  binary  bits,  memory  means 
for  storing  a  first  code  of  binary  bits,  means  for 
comparing  the  code  portion  of  a  received  coded 

so  signal  with  the  first  code  and  means  for  shifting  the 
door  lock  to  one  of  the  conditions  upon  a  compari- 
son  match  between  the  code  portion  of  a  received 
signal  and  the  stored  first  code.  A  corresponding 
transmitting  unit  is  employed  which  includes 

55  means  for  storing  a  second  code  of  binary  bits, 
selector  means  for  indicating  a  desire  to  shift  the 
door  lock  to  one  of  the  conditions,  means  respon- 
sive  to  the  selector  means  for  transmitting  a  coded 

3 
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signal  including  a  second  code  at  the  code  portion 
of  the  transmitted  signal.  This  transmitted  signal 
has  a  signal  strength  sufficient  to  drive  the  receiv- 
ing  means  when  the  transmitting  unit  is  in  proximity 
to  the  receiver  unit.  This  system  further  includes 
programming  means  for  setting  the  first  code  to 
match  the  second  code  by  coding  the  second  code 
to  a  unique  group  of  binary  bits  and  then  field 
programming  the  first  code  into  the  receiver  with 
the  unique  group  of  binary  bits  by  using  the  signal 
transmitted  from  the  transmitting  unit  for  such  field 
programming. 

By  using  the  present  invention,  a  unique  binary 
code  is  loaded  into  a  transmitting  unit.  This  unique 
code  is  randomly  selected  from  a  source,  such  as 
a  number  generator,  when  the  transmitting  unit  is 
first  manufactured  and  shipped.  Consequently,  the 
transmitting  unit  has  a  specific  unique  binary  code, 
which  code  is  not  correlated  during  the  manufactur- 
ing  thereof  in  any  fashion  with  a  particular  receiver 
unit.  In  the  field,  after  the  vehicle  has  been  fully 
assembled  with  a  transmitter  unit  located  in  a  se- 
cure  location  within  the  vehicle  itself,  the  transmit- 
ting  unit  itself  is  used  for  programming  the  code  in 
the  receiver.  By  employing  this  aspect  of  the  in- 
vention,  there  is  no  need  to  match  a  receiver  unit 
and  transmitting  unit.  A  universal  receiver  unit  is 
assembled  into  all  the  motor  vehicles  and  then 
programmed  to  match  a  particular  hand-held  trans- 
mitter. 

In  accordance  with  another  aspect  of  the 
present  invention,  the  receiver  unit  includes  a  uni- 
versal  code  when  delivered  to  the  automobile  fac- 
tory,  so  that  all  receivers  have  the  same  universal 
code  when  they  are  assembled  at  the  factory.  In 
this  fashion,  a  special  transmitting  unit  at  the  as- 
sembly  plant  is  set  to  the  universal  code  and  can 
test  the  operability  of  each  receiver  unit  without 
regard  to  the  identification  code  which  will  be  sub- 
sequently  set  into  the  receiver  unit. 

The  manufacturer  of  the  transmitting  units  and 
receiving  units  can  provide  a  different  universal 
code  for  different  automobile  manufacturers  so  that 
receiving  units  for  each  automobile  manufacturer 
can  have  a  different,  known  universal  code.  The 
universal  code  is  for  manufacturing  convenience 
and  not  for  ultimate  security.  The  dealer,  upon 
receiving  delivery  of  the  vehicle,  will  receive  a 
transmitting  unit  having  a  unique  code  or  have  a 
supply  of  these  units  each  having  its  own  code. 
Upon  delivery  to  the  ultimate  purchaser,  the  dealer 
will  use  a  transmitting  unit  randomly  selected  by 
the  manufacturer  or  dealer,  but  having  a  unique 
code,  to  shift  the  universal  binary  code  loaded  into 
the  receiver  at  the  factory  to  the  unique  code  of  the 
randomly  selected  transmitter  provided  to  the  pur- 
chaser  by  the  dealer.  By  utilizing  this  unique  cod- 
ing  scheme,  there  is  no  need  to  match  receivers 

and  transmitters.  A  replacement  transmitter  can  be 
supplied  at  anytime  and  used  in  the  system  by 
merely  changing  a  receiver  unit  identification  or 
security  code  to  match  the  unique  binary  code  of 

5  the  replacement  transmitter. 
In  accordance  with  another  aspect  of  the 

present  inventions  the  receiver  unit  of  the  system 
includes  more  than  one  register  for  storing  a  group 
of  binary  bits.  Each  group  of  bits  constitutes  a  first 

m  code  of  the  receiver  means.  A  write  enabling 
means  is  provided,  so  that  a  manually  operated 
switch,  at  the  receiver,  can  enable  all  registers  to 
accept  the  binary  code  received  by  the  receiver 
unit  from  any  randomly  selected  transmitting  unit. 

rs  By  providing  a  write  enabling  signal  manually  and 
transmitting  a  coded  signal  from  a  randomly  se- 
lected  transmitting  unit  to  the  enabled  receiving 
unit,  the  codes  in  the  registers  of  the  receiving  unit 
are  shifted  from  either  the  universal  code  (during 

20  initial  programming)  or  an  existing  code,  to  the 
binary  code  of  the  signal  being  received  from  the 
transmitting  unit.  By  this  aspect  of  the  invention, 
the  code  of  the  receivers  can  be  set  in  the  field  by 
use  of  any  transmitting  unit.  Thereafter  that  trans- 

25  mitting  unit  becomes  the  matching  unit  for  remote 
control  of  the  receiver. 

In  accordance  with  another  aspect  of  the  inven- 
tion,  after  a  first  identification  code  is  loaded  into  all 
registers  of  the  receiver,  a  second  code  can  be 

30  loaded  into  the  registers  from  a  second  randomly 
selected  transmitting  unit.  This  second  code  will 
load  each  register  of  the  receiver,  except  for  a  first 
register.  Consequently,  the  first  register  retains  the 
first  code  setting.  During  a  preselected  time,  such 

35  as  30  seconds,  a  third  code  can  be  loaded  from  a 
third  transmitter.  This  code  by-passes  the  first  and 
second  register  and  loads  all  subsequent  registers, 
if  any  are  in  the  receiver.  In  this  fashion,  two  or 
more  transmitting  units  can  be  employed  for  set- 

40  ting  an  identification  code  in  a  receiver.  Conse- 
quently  one  of  the  two  or  more  transmitting  units 
employed  for  setting  the  codes  during  the 
preselected  time  can  be  recognized  by  the  receiver 
unit  for  operating  the  door  locks  and  other  con- 

45  trolled  device. 
When  a  WRITE  signal  is  created,  all  registers 

in  the  receiving  unit  remain  enabled  for  the 
preselected  time.  During  this  preselected  time,  the 
first  code  received  by  the  receiver  loads  all  regis- 

50  ters;  therefore  any  preexisting  identification  code  in 
any  register  is  removed.  By  employing  this  inven- 
tive  concept,  the  owner  of  a  vehicle  has  a  particular 
transmitting  unit  Or  units.  If  the  unit  or  units  do  not 
function  at  all,  meaning  a  new  code  has  been 

55  loaded  into  the  registers,  the  authorized  operator 
will  realize  that  his  vehicle  has  been  recorded. 
Since  any  recoding  destroys  all  existing  coding,  an 
authorized  person  cannot  surreptitiously  code  a 

4 
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selected  unused  register  of  the  receiver.  By  em- 
ploying  this  aspect  of  the  invention,  an  unauthoriz- 
ed  person  having  a  transmitting  unit  and  knowing 
the  resetting  concept  for  the  receiver  unit  could  not 
reset  the  receiver  unit  to  a  separate  transmitting 
means  without  ultimately  being  realized  by  the 
vehicle  owner. 

During  the  time  when  the  WRITE  signal  is 
initiated  for  field  programming  of  the  receiver,  the 
first  code  can  be  received  and  written  into  all 
registers.  During  a  second  time,  still  during  the 
preselect  programming  time,  the  second  code  can 
be  received  and  written  into  all  registers,  except 
the  first.  After  the  WRITE  signal  has  been  created, 
in  practice,  approximately  30  seconds,  the  pro- 
gramming  process  must  be  repeated.  This  feature 
will  not  allow  an  authorized  person  to  insert  an 
unwanted  identification  code  at  the  lower  portion  of 
the  register  stack. 

By  incorporating  these  various  aspects  of  the 
present  invention,  a  secure,  remote  control  system 
is  provided  which  is  field  programmable,  but  which 
cannot  be  preempted  for  unauthorized  use  of  other 
transmitting  units.  In  accordance  with  the  present 
invention,  the  transmitting  units  each  have  a  unique 
code  which  is  different  from  all  other  codes.  In 
practice,  twenty-four  bits  are  employed  in  the  secu- 
rity  code;  therefore,  the  unique  code  in  each  of  the 
transmitting  units  need  not  be  duplicated.  The  use 
of  this  concept  of  a  unique  randomly  selected,  not 
recorded,  code  for  the  transmitter  and  the  field 
programming  to  this  code  by  the  receiver  gives 
extreme  versatility  and  simplicity  to  the  new  remote 
control  system.  These  features  made  the  new  sys- 
tem  'acceptable  to  the  automobile  industry  for  the 
purpose  of  OEM  installation. 

In  accordance  with  another  aspect  of  the 
present  invention,  a  remote  control  system,  as  de- 
scribed  above,  is  provided  with  a  unique  arrange- 
ment  for  correlating  the  recognition  factor  of  the 
receiver  unit  with  the  received  signal,  whereby  the 
clocking  oscillator  in  the  transmitter  does  not  have 
to  be  matched  with  the  receiving  or  clocking  os- 
cillator  of  the  receiver  unit.  By  incorporating  this 
aspect  of  the  present  invention,  matched,  crystal 
controlled  oscillators  are  not  necessary  for  a  set  of 
transmitting  and  receiver  units.  Without  employing 
a  crystal  control  oscillator  in  the  transmitting  unit 
and  without  matching  the  oscillator  of  the  transmit- 
ting  unit  with  the  oscillator  of  the  receiver  unit,  the 
system,  when  using  this  aspect  of  the  invention, 
recognizes  the  proper  code  and  is  positive  in  op- 
eration.  The  receiver  is  synchronized  with  the 
transmitter  by  using  the  incoming  signal  of  the 
receiver.  Noises  and  changes  in  magnitude  of  the 
signal  caused  by  the  different  locations  of  the 
transmitting  unit  with  respect  to  the  receiving  unit 
during  successive  operations  of  the  system  are  not 

major  factors  in  operation  of  the  system  itself.  In 
accordance  with  this  aspect  of  the  invention,  the 
transmitted  binary  logic  signal  includes  a  succes- 
sion  of  windows  (each  a  bit)  wherein  a  given  logic 

5  state  is  held  for  a  first  time  indicative  of  the  first 
binary  number  or  for  a  second  different  time  indi- 
cative  of  the  second  binary  number.  Transmitted 
coded  signals  involve  a  series  of  pulses  each  hav- 
ing  a  pre-selected  time  correlating  with  the  time  of 

w  a  signal  window.  Such  windows  extend  between 
two  successive  leading  edges  of  the  transmitted 
coded  signal.  By  employing  this  coding  concept, 
the  logic  state  can  be  transmitted  as  a  percentage 
of  the  signal  window  or  bit  in  the  coded  signal,  i.e. 

15  80%  of  a  bit  is  a  logic  1  and  20%  of  a  bit  is  a  logic 
0.  At  the  receiver  a  leading  edge  detector  can 
record  the  time  between  successive  leading  edges 
of  the  coded  signal,  which  time  can  be  averaged  to 
produce  a  corresponding  window,  or  bit  length,  in 

20  the  received  coded  signal.  By  correlating  the  win- 
dow,  or  bit  length,  of  the  coded  signal,  the  percent- 
age  of  given  logic  state  indicative  of  the  two  binary 
numbers  will  allow  the  binary  numbers  to  be  read 
at  the  receiver,  irrespective  of  the  variations  in 

25  length  of  the  transmitted  window  caused  by  the 
unregulated  oscillator  in  the  transmitting  units  or 
other  changes  in  the  clocking  oscillator  of  the 
transmitting  unit,  or  various  random  noise.  The 
number  of  windows  employed  for  averaging  the 

30  length  of  a  window  can  be  changed.  It  is  within  the 
scope  of  this  aspect  of  the  invention  to  disregard 
windows  or  bit  length  readings  having  a  drastically 
different  length  than  an  expected  window  length. 
Such  abnormal  readings  could  be  indicative  of  sig- 

35  nal  spikes  or  other  random  noise. 
By  utilizing  this  unique  coding  concept  and 

incorporating  this  concept  with  the  above-men- 
tioned  other  aspects  of  the  present  invention,  an 
inexpensive  remote  control  system  is  obtained 

40  which  can  be  employed  on  motor  vehicles  without 
limitations  heretofore  experienced  at  low  cost  nec- 
essary  for  use  in  mass  produced  motor  vehicles. 

The  primary  object  of  the  present  invention  is 
the  provision  of  a  remote  control  system,  as  de- 

45  fined  above,  which  remote  control  system  is  in- 
expensive,  need  not  have  matched  transmitting  and 
receiving  units  and  which  may  be  programmed  in 
the  field  in  a  manner  offering  security  as  well  as 
flexibility. 

so  Yet  another  object  of  the  present  invention  is 
the  provision  of  a  remote  control  system,  as  de- 
fined  above,  which  remote  control  system  is  easy 
to  program,  universal  in  application  and  usable  in 
various  structural  environments  including,  but  not 

55  limited  to,  motor  vehicles. 
Still  a  further  object  of  the  present  invention  is 

the  provision  of  a  remote  control  system,  as  de- 
fined  above,  which  system  incorporates  a  unique 

5 
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coding  concept  and  an  arrangement  for  modifying 
the  receiving  unit  to  accommodate  variations  in  the 
receiving  signal  so  that  imprecise  oscillators  can  be 
employed  without  sacrificing  the  positive  operating 
characteristics  of  the  total  system. 

Yet  another  object  of  the  present  invention  is 
the  provision  of  a  remote  control  system,  as  de- 
fined  above,  which  system  employs  a  receiving 
unit  which  can  be  mounted  in  an  obscure  or  hidden 
location  in  a  motor  vehicle,  as  the  vehicle  is  being 
assembled,  without  sacrificing  versatility  in  coding 
and  without  requiring  matching  of  the  transmitting 
unit  with  the  receiver  unit  until  ultimate  disposition 
of  the  manufactured  motor  vehicle. 

Another  object  of  the  present  invention  is  the 
provision  of  a  remote  control  system,  as  defined 
above,  which  system  employs  a  transmitted  binary 
coded  signal  utilizing  a  duty  cycle  for  identifying 
binary  numbers  and  employing  a  universal  code  for 
operating  the  system  until  field  programming  is 
accomplished,  so  that  the  system  may  be  tested 
during  assembly  of  the  vehicle  without  final  pro- 
gramming  of  the  total  system. 

Another  object  of  the  present  invention  is  the 
provision  of  a  remote  control  system,  as  defined 
above,  which  remote  control  system  incorporates  a 
receiver  unit  which  can  be  reprogrammed  in  the 
field  and  which  indicates  to  the  owner  of  the  struc- 
ture  on  which  the  system  is  mounted  that  an  un- 
authorized  reprogramming  has  occurred. 

Still  a  further  "object  of  the  present  invention  is 
the  provision  of  a  remote  control  system,  as  de- 
fined  above,  which  remote  control  system  utilizes  a 
transmitting  unit  having  a  unique  identification  or 
security  code  which  cannot  be  determined  from  the 
transmitting  unit  itself.  In  accordance  with  this  ob- 
ject  of  the  invention,  the  system  employs  an  iden- 
tification  code  in  the  transmitting  unit  which  cannot 
be  set  after  it  leaves  the  plant  or  factory  in  which 
the  transmitting  unit  is  manufactured.  Each  trans- 
mitting  unit  has  its  own  unique  code.  This  unique 
code  is  employed  for  setting  the  identification  code 
in  the  receiver  unit  so  that  there  is  no  need  for 
matching  transmitting  unit  and  receiving  unit. 

These  and  other  objects  and  advantages  will 
become  apparent  from  the  following  description 
taken  together  with  the  accompanying  drawings 
which  are  described  in  the  following  section. 

BRIEF  DESCRIPTION  OF  DRAWINGS 

The  drawings  in  the  present  invention  are  as 
follows: 

FIGURE  1  is  a  block  diagram  illustrating, 
schematically,  the  transmitting  unit  and  receiver 
unit  of  the  preferred  embodiment  of  the  present 
invention  employed  for  controlling  door  locks  and 

5  the  trunk  solenoid  of  a  motor  vehicle; 
FIGURE  1A  is  a  pictorial  view  of  the  trans- 

mitting  unit  in  the  form  of  a  key  holder; 
FIGURE  1B  is  a  block  diagram  illustrating 

the  system  employed  for  outputting  coded  informa- 
w  tion  from  the  transmitting  unit  to  the  receiver  unit  in 

FIGURE  1; 
FIGURE  2  is  an  architecture  layout  of  fea- 

tures  contained  in  the  custom  integrated  circuit 
employed  in  the  receiver  unit  of  the  preferred  em- 

15  bodiment  of  the  present  invention  illustrating  cer- 
tain  concepts  of  the  EEPROM  used  in  the  receiver 
unit; 

FIGURE  3  is  a  block  diagram  and  flow  chart 
of  the  system  employed  by  the  receiver  unit  for 

20  programming  the  receiver  unit  and  for  operating 
various  control  devices  in  response  to  an  identified 
incoming  coded  signal; 

FIGURE  3A  is  a  block  flow  chart  illustrating 
the  system  concepts  utilizing  more  than  one  iden- 

25  tification  code  in  the  receiver  unit  shown  in  FIG- 
URE  1; 

FIGURE  3B  is  a  logic  diagram  illustrating  the 
arrangement  for  creating  a  WRITE  signal  for  use  in 
loading  the  registers  of  the  integrated  circuit  shown 

30  in  FIGURE  2; 
FIGURE  3C  is  a  logic  diagram  similar  to  the 

logic  diagram  of  FIGURE  3B  illustrating  the  con- 
cept  for  loading  successive  different  codes  in  the 
integrated  circuit,  as  shown  in  FIGURE  2; 

35  FIGURE  4  is  a  block  diagram  of  the  output 
protion  of  features  performed  by  the  microproces- 
sor  employed  in  the  receiver  unit  of  the  preferred 
embodiment  as  shown  in  FIGURE  1; 

FIGURE  5  is  a  flow  diagram,  divided  into 
40  views  5A,  5B  and  5C,  illustrating  the  preferred 

embodiment  of  the  present  invention  as  it  is  used 
in  the  manufacturing  plant  and  ultimately  field  pro- 
grammed; 

FIGURE  6  is  a  logic  diagram  illustrating  the 
45  arrangements  employed  for  creating  a  load  releas- 

ing  signal  in  the  preferred  embodiment  of  the  in- 
vention; 

FIGURE  7  is  a  block  diagram  similar  to 
FIGURE  1  illustrating  the  unmatched,  unregulated 

so  oscillator  arrangement  employed  in  the  preferred 
embodiment  of  the  present  invention; 

FIGURE  8  is  a  pulse  diagram  showing  the 
minimum  initiation  signal  transmitted  from  the 
transmitting  unit  to  the  receiving  unit  for  initiating 

55  the  receiving  unit; 
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FIGURE  9  is  a  pulse  diagram  illustrating  the 
duty  cycle  type  of  pulses  during  window  or  bit  W 
for  indicating  the  binary  logic  in  the  code  portion  of 
the  transmitted  and  received  coded  signal; 

FIGURE  10  is  a  pulse  diagram  illustrating 
the  sampling  pulses  or  signals  employed  in  the 
receiver  unit,  in  accordance  with  one  aspect  of  the 
present  invention; 

FIGURE  11  is  a  diagram  of  the  logic  circuit 
employed  in  detecting  the  binary  state  of  the  cod- 
ed  signal  during  each  window  or  bit  of  the  incom- 
ing  received  coded  signal; 

FIGURE  12  is  a  pulse  diagram  similar  to 
FIGURE  10  illustrating  a  succession  of  windows  or 
bits  VW;  and 

FIGURE  13  is  a  logic  diagram  of  the  system 
for  calibrating  the  receiving  unit  to  correlate  the 
receiving  unit  with  the  actual  width  of  the  windows 
or  bits  in  the  coded  portion  of  the  received  signal. 

PREFERRED  EMBODIMENT 

Referring  now  to  the  drawings  wherein  the 
showings  are  for  the  purpose  of  illustrating  a  pre- 
ferred  embodiment  of  the  invention  only,  and  not 
for  the  purpose  of  limiting  same,  FIGURE  1  shows 
a  remote  control  A  for  selectively  operating  a  door 
lock  mechanism  B,  door  unlock  mechanism  C  or 
trunk  solenoid  D  to  release  the  trunk  of  a  motor 
vehicle.  System  A  includes  a  transmitting  unit  T  for 
creating  a  coded  signal  S  to  be  transmitted  to 
receiver  unit  R,  whereby  the  doors  of  the  vehicle 
can  be  locked  or  unlocked  or  the  trunk  can  be 
released  at  will  from  a  distance  of  at  least  20-50 
feet.  The  radiating  strength  of  signal  S  must  be 
sufficiently  weak  so  that  remote  control  system  A  is 
effective  when  transmitter  T  is  in  the  general  vi- 
cinity  of  the  vehicle  onto  which  the  receiver  unit  R 
is  fixedly  mounted.  Stronger  signals  S  may  cause 
atmospheric  electromagnetic  interference  which 
could  be  objectionable  under  Federal  regulations. 
Transmitting  unit  or  transmitter  T  includes  a  special 
purpose,  or  custom,  microprocessor  having  appro- 
priate  internal  PROMs  and  RAMS  programmed  to 
perform  the  functions  of  the  system,  as  hereinafter 
described,  and  having  sufficient  I/O  terminals  con- 
trolled  by  selector  means  or  switches  12,  14,  and 
16.  In  accordance  with  the  illustrated  embodiment, 
switch  12  is  depressed  when  system  A  is  to  lock 
the  doors  of  the  vehicle  by  operating  mechanism 
B.  In  a  like  manner,  switch  14  is  manually  operated 
to  unlock  the  vehicle  doors  by  actuating  door  un- 
locking  mechanism  C.  The  trunk  solenoid  D  or 
mechanism  for  unlatching  the  vehicle  trunk  is  ac- 
tuated  by  depressing  manual  switch  16.  Upon  de- 
pressing  one  of  these  switches  12-16,  a  power  up 

circuit  20  directs  power  to  the  microprocessor  or 
chip  10  and  actuates  oscillators  30  and  32.  In  the 
preferred  embodiment  switches  12  and  16  power 
system  A  and  cause  a  single  transmission  of  a 

5  coded  signal.  Thereafter,  circuit  20  is  deactivated 
to  await  a  new  requested  function.  When  switch  14 
is  depressed,  a  single  data  transmission  is  initiated. 
This  unlocks  only  the  driver's  door  of  the  vehicle. 
Microprocessor  10  continues  to  interrogate  switch 

w  14  for  a  short  time,  such  as  2.5  seconds.  If  the 
switch  is  released  during  this  time,  circuit  20  is 
deactivated.  If  switch  14  is  held  for  the  2.5  sec- 
onds,  transmitter  T  will  transmit  a  second  signal 
having  a  function  portion  to  unlock  all  doors  of  the 

75  vehicle.  Other  arrangements  are  possible  to  control 
the  door  locks,  etc. 

Oscillator  30  has  a  nominal  frequency  of  310 
MHz,  in  the  preferred  embodiment,  which  frequen- 
cy  is  essentially  the  same  frequency  employed  for 

20  common  garage  door  operators.  Clock  oscillator  32 
is  unregulated  in  that  it  does  not  have  a  crystal 
control  and  may  vary  as  to  its  frequency  with 
temperature  changes  and  manufacturing  toleran- 
ces.  The  output  of  oscillator  32  is  used  to  time  the 

25  function  of  microprocessor  10  to  shift  line  38  to  a 
logic  1  whenever  a  binary  1  is  to  be  transmitted  by 
antenna  36.  Microprocessor  output  line  38  is  one 
input  of  AND  gate  39  having  a  second  input  con- 
trolled  by  the  output  31  of  oscillator  30.  Conseqen- 

30  tly,  the  signal  in  output  37  of  gate  39  is  a  series  of 
binary  conditions  (logic  0  and  logic  1)  superim- 
posed  on  a  310  MHz  carrier.  Consequently,  trans- 
mitted  signal  S,  when  microprocessor  10  is  power- 
ed  by  circuit  20,  will  be  a  series  of  pulses  having  a 

35  length  or  duration  controlled  by  the  logic  in  line  38. 
Lines  P  are  now  power  lines  actuated  upon  com- 
mand  of  circuit  20. 

As  will  be  described  later,  the  code  on  signal  S 
is  binary,  with  a  binary  1  and  a  binary  0  being 

40  distinguished  from  each  other  by  having  a  dif- 
ference  in  length  or  duration.  This  pulse  length  is 
controlled  by  the  frequency  of  oscillator  32  which  is 
not  a  high  priced  oscillator  with  quartz  control; 
therefore,  the  relationship  between  a  binary  0  and  a 

45  binary  1  for  the  identification  code  in  transmitted 
signal  S  is  the  relative  pulse  lengths  of  a  logic  1 
and  a  logic  0.  These  lengths  vary  according  to  the 
particular  frequency  of  oscillator  32  but  maintain 
their  numerical  relationship  since  they  are  based 

so  upon  counts  of  the  clock  in  line  34.  In  this  manner, 
oscillator  32  can  be  relatively  inexpensive  so  the 
frequency  or  clock  in  line  34  will  not  be  identical 
from  one  transmitter  T  to  another  transmitter.  In- 
deed,  during  different  operating  conditions  in  a 

55  particular  transmitting  unit  the  clock  in  line  34  can 
drift  in  frequency. 

By  employing  the  power  up  concept,  power  at 
lines  P  is  not  applied  to  the  oscillators  and  the 
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microprocessor  until  there  is  a  selection  by  de- 
pressing  one  of  the  switches  12-16.  When  this 
occurs,  power  up  circuit  20,  which  includes  the 
battery  (normal  5.0  volts),  directs  power  to  the 
microprocessor  for  a  preselected  time  which  is 
controlled  by  a  one  shot  actuated  upon  applying  a 
logic  0  to  line  18.  The  length  of  the  time  of  the  one 
shot  is  sufficient  to  transmit  one  control  signal.  This 
signal  includes,  in  practice,  at  least  two  initiation 
bits,  twenty-four  bits  of  identification  code  and  at 
least  three  bits  of  the  function  data  to  indicate 
which  switch  12-16  has  been  closed.  When  a 
switch  is  depressed,  a  single  data  signal  is  sent; 
however,  after  a  preselected  time  another  signal,  to 
unlock  all  doors,  is  sent  if  switch  14  has  not  been 
released.  The  concept  employs  standard  logic 
commands  to  unlock  all  doors  by  holding  switch  1  4 
for  a  given  time.  Of  course,  other  functions  could 
be  controlled  by  the  remote  control  system  A  by 
incorporating  additional  selector  means  or  switches 
12-16.  As  illustrated  in  FIGURE  1A,  transmitting 
unit  T  is  a  hand-held  key  ring  having  an  appro- 
priate  array  of  finger  tip  switches  12-16,  in  a  case 
50  which  can  include  a  key  ring  52  on  a  swivel 
connection  54.  The  hand-held  case  50  is  retained 
by  the  operator  of  the  vehicle  so  that  as  the  oper- 
ator  approaches  the  vehicle  signal  S  can  be  trans- 
mitted  to  receiver  unit  R  by  merely  depressing  one 
of  the  finger  operated  switches  12-16.  Antenna  36 
is  provided  on  a  PC  board  in  case  50. 

In  the  preferred  embodiment,  receiver  R  in- 
cludes  a  detector  60  tuned  to  approximately  310 
MHz  so  that  a  signal  S  is  received  by  antenna  61 
printed  on  a  PC  board  of  the  receiver,  detector  60 
recognizes  the  frequency  and  allows  the  first  por- 
tion  of  the  signal  to  pass  through  line  62.  This  is 
the  initiate  or  signal  recognizing  line  for  activating 
power  up  circuit  64  having  an  output  66  for  direct- 
ing  logic  power  to  microprocessor  80,  such  as  5.0 
volts.  Detector  60  includes  a  filter  for  removing  the 
310  MHz  carrier  so  that  the  output  data  in  line  70 
includes  a  plurality  of  spaced,  logic  conditions  in 
pulse  form  which  pulses  are  directed  to  the  serial 
input  of  microprocessor  system  80  for  processing 
after  the  microprocessor  has  been  activated  by  the 
voltage  in  output  line  66.  The  voltage  in  line  66 
(Vcc)  is  monitored  by  low  voltage  circuit  68.  If  the 
voltage  drops  to  about  3.5  volts,  microprocessor  80 
is  reset  by  line  69  because  logic  1  may  not  be 
easily  recognized.  As  indicated,  after  4.0  seconds, 
or  another  selected  time,  power  in  line  66  is  turned 
off  awaiting  the  next  coded  signal  recognized  by 
logic  in  line  62. 

Microprocessor  80,  as  did  microprocessor  10, 
includes  a  preprogrammed  PROM  together  with  an 
appropriate  RAM  for  processing  information  in  ac- 
cordance  with  the  system  parameters  of  the 
present  invention.  An  oscillator  82,  similar  to  os- 

cillator  32,  drives  this  microprocessor  and  other 
circuits  of  the  receiver.  In  accordance  with  an  as- 
pect  of  the  invention,  oscillators  32  and  82  are  set 
to  the  same  frequency;  however,  they  are  not 

5  matched  and  are  not  crystal  controlled.  Thus,  the 
frequency  of  these  two  oscillators  can  be  different 
within  a  relatively  narrow  range  which  could  affect 
sensitivity  of  the  receiver  R  to  the  coded  received 
signal  S  from  transmitter  T.  Microprocessor  80  of 

70  receiver  R  is  calibrated  to  compensate  for  vari- 
ations  between  clocking  oscillators  32,  82.  When 
stating  that  the  two  clocking  oscillators  are  set  to 
the  same  frequency,  this  concept  indicates  only 
that  the  frequencies  of  these  two  oscillators,  when 

75  taken  together  with  the  processing  performed  by 
the  microprocessors  10,80,  produce  the  same  gen- 
eral  data  transmission  and  data  recognition.  The 
actual  oscillator  frequencies  could  be  different  to 
still  be  generally  matching  in  this  context,  such  as 

20  by  using  different  dividing  networks.  Calibration  of 
the  receiver  will  be  described  later  in  connection 
with  FIGURE  13. 

To  load  a  code  into  receiver  R,  microprocessor 
80  includes  a  program  enable  line  84  groundable 

25  by  manual  manipulation  of  switch  86  mounted  in 
the  vehicle.  The  function  and  location  of  this  switch 
or  other  terminals  are  known  to  the  manufacturer 
and  the  dealer.  By  closing  switch  86,  microproces- 
sor  80  is  shifted  to  the  code  loading  condition 

30  wherein  identification  codes  or  security  codes  con- 
tained  in  signals  S  can  program  receiver  R  in  a 
manner  best  explained  later  in  connection  with 
FIGURES  2  and  3.  Binary  data,  in  serial  form,  on 
data  bus  90  from  the  microprocessor  includes  only 

35  the  identification  code  or  security  code  portion  of  a 
transmitted  or  received  signal  S.  When  switch  86  is 
closed,  a  selected  logic  in  line  92  represents  a 
WRITE  signal  for  writing  the  binary  logic  of  the 
security  or  identification  code  in  data  bus  90  into  a 

40  EEPROM  or  custom  integrated  circuit  100.  If  the 
logic  on  line  92  is  not  the  WRITE  signal,  the  binary 
data  on  bus  90  is  compared  with  the  existing 
security  codes  or  identification  codes  in  the  in- 
tegrated  circuit  100  to  produce  an  appropriate 

45  compare  designation  signal  in  output  line  94  which 
is  communicated  with  microprocessor  80  to  be 
processed  into  an  indication  that  the  coded  portion 
of  the  receive  signal  S  corresponds  with  one  of  the 
identification  or  security  codes  loaded  in  the  regis- 

50  ters  of  integrated  circuit  100.  As  will  be  explained 
later,  integrated  circuit  100  includes  an  enable  bit 
110,  which  bit  is  set  at  the  factory  to  allow  pro- 
gramming  by  grounding  the  field  program  line  84. 
Enable  bit  110  of  circuit  100  is  not  set  when 

55  receiver  R  is  shipped  to  the  automobile  manufac- 
turing  or  assembly  plant  and  can  be  set  only  by  a 
specially  designed  machine  available  to  the  manu- 
facturer  of  the  control  system  or  by  a  designated 

8 
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company,  such  as  the  automobile  assembly  plant. 
Whenever  this  bit  is  not  set,  the  signal  in  line  92 
has  no  effect  upon  changing  the  logic  of  the  regis- 
ters  contained  in  the  code  registers  of  circuit  100. 

All  of  the  circuits  shown  in  FIGURE  1  and  so 
far  discussed  are  somewhat  standard  solid  state 
micro-chip  components  or  are  custom  integrated 
circuits  which  can  be  produced  using  standard 
technology  for  accomplishing  the  defined  functions. 
Power  up  circuit  20  controls  the  small  batteries  (5.0 
volts)  in  transmitter  T.  Circuit  64  of  receiver  R 
directs  power  to  the  rest  of  the  circuits  in  receiver 
R  when  circuit  64  is  initiated  by  closing  one  of  the 
switches  12-16  in  transmitter  T.  Detector  60  in- 
cludes  a  pass  filter  for  the  carrier  frequency  and  a 
circuit  to  remove  the  carrier  to  create  the  envelope 
in  data  bus  or  line  70.  Microprocessor  80  transfers 
only  the  identification  or  security  code  from  bus  70 
to  line  90.  The  function  portion  of  the  code  will  be 
decoded  in  microprocessor  80  for  the  purpose  of 
supplying  actuation  signals  through  load  drivers 
120  to  appropriate  outputs  122,  124  and  126  for 
the  purpose  of  selectively  operating  previously 
identified  mechanisms  B,  C  and  D.  The  B  +  voltage 
for  drivers  1  20  and  relay  1  30  is  the  battery  voltage 
for  the  vehicle  onto  which  receiver  unit  R  is  moun- 
ted.  If  receiver  R  is  mounted  in  a  home  or  other 
building,  the  B+  voltage  for  the  load  drivers,  etc. 
could  be  provided  by  an  appropriate  transformer, 
driven  by  the  house  voltage  with  a  back-up  or 
stand-by  battery.  This  completes  the  general  de- 
scription  of  the  preferred  embodiment  illustrated  in 
FIGURES  1  and  1A. 

Referring  now  to  FIGURE  1B,  creation  of  a 
transmitted  signal  S  by  the  transmitter  is  schemati- 
cally  illustrated.  When  one  of  the  selector  switches 
is  closed,  microprocessor  10  is  powered  up.  The 
microprocessor  then  reads  the  switch  and  reads 
the  identification  or  security  code  stored  perma- 
nently  in  a  custom  integrated  circuit  40,  shown  in 
the  transmitter  portion  of  FIGURE  1.  This  inte- 
grated  circuit  has  a  single  twenty-four  bit  register 
for  storing  a  single  unique  code,  which  code  is 
loaded  into  the  register  when  transmitter  T  is  man- 
ufactured.  This  code  is  unique  and  is  not  du- 
plicated  from  one  transmitter  to  the  next.  An  appro- 
priate  program  enable  line  42,  similar  to  line  84  of 
receiver  R,  allows  this  single  register  to  be  loaded 
with  a  random  binary  number  generated  by  an 
appropriate  number  of  generating  devices.  This 
code  generation  is  gone  by  serial  loading  from  a 
number  generator  44  through  line  46  as  shown  in 
FIGURE  1.  Other  random  number  generators  can 
be  used. 

In  the  preferred  embodiment,  a  known  univer- 
sal  code  is  loaded  into  a  control  transmitter  to  be 
used  at  the  factory  for  testing  each  receiver  R 
shipped  to  the  factory  and  after  the  receiver  is 

mounted.  All  registers  in  circuit  100  of  each 
shipped  receiver  R  are  preset  to  this  known  univer- 
sal  code.  Consequently,  all  receivers  and  control 
transmitters  sent  to  the  factory  have  the  same 

5  universal  code.  Each  transmitter  has  its  own  unique 
code.  The  advantages  and  details  of  this  concept 
will  be  described  later. 

After  reading  the  unique  transmitter  code,  as 
indicated  in  FIGURE  1B,  the  unique  code  is  loaded 

10  into  RAM  and  the  function  of  the  depress  switch  is 
also  loaded  into  the  appropriate  RAM  of  micropro- 
cessor  system  10.  Thereafter,  the  microprocessor 
system  outputs  an  initiation  signal  or  wake-up  code 
which  is  generally  over  two  bits  of  data,  the  iden- 

75  tification  or  security  code,  which  is  usually  twenty- 
four  bits  of  data  and  the  function  code  which  may 
be  eight  bits  of  binary  data.  The  initiation  or  wake- 
up  signal  is  a  steady  logic  1  for  two  or  more  bits 
and  is  contained  in  signal  38  as  shown  at  the 

20  bottom  of  FIGURE  1.  Signal  38  is  directed  by  the 
line  with  the  number  to  the  input  of  AND  gate  39 
for  the  purpose  of  controlling  the  output  of  oscilla- 
tor  30  used  to  create  transmitted  signal  S.  Signal  S 
is  then  received  by  antenna  61  for  processing  by  a 

25  receiver  R. 
In  accordance  with  the  present  invention,  the 

custom  integrated  circuit  100  of  the  receiver  in- 
cludes  preprogrammed  operating  characteristics 
which  are  essentially  memory  locations  that  can  be 

30  programmed  electrically  using  standard  EEPROM 
technology.  The  integrated  circuit  includes  several 
storage  areas  for  twenty-four  bit  binary  information. 
FIGURE  2  shows  these  storage  areas  as  registers 
in  an  EEPROM.  The  security  codes  in  these  regis- 

35  ters  are  processed  by  various  logic  circuits  some 
of  which  are  shown  as  being  contained  within  the 
architecture  of  circuit  100;  however,  these  logic 
processing  components  can  be  located  in  any  IC 
component  of  the  receiver  and  even  be  performed 

40  by  the  program  of  the  microprocessor  80.  The 
logic  processing  concepts  illustrated  in  the  circuit 
100  facilitate  description  of  the  operation  of  re- 
ceiver  R  as  it  relates  to  the  stored  identification 
codes  in  both  the  READ  mode  and  WRITE  mode. 

45  Data  on  bus  90  is  controlled  by  the  coded  portion 
of  the  signal  on  data  line  70;  however,  it  is  con- 
verted  to  a  binary  logic  after  the  logic  1  and  logic  0 
conditions  have  been  identified  and  formed  with 
proper  calibration.  This  pure  binary  data  is  stored 

so  into  register  102  of  the  EEPROM.  In  the  preferred 
embodiment,  logic  1  is  greater  than  2.4  volts  and 
logic  0  is  between  0.0  volts  and  0.4  volts.  Binary 
data  on  bus  90  can  be  parallel  loading  or  serial 
loading.  This  loading  occurs  any  time  that  a  code, 

55  recognized  as  a  security  code,  is  received  by  unit 
R.  Oscillator  82  can  be  used  to  clock  the  received 
security  code  into  register  102,  irrespective  of  the 
READAVRITE  logic  on  line  92.  After  a  security 

3 
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code  has  been  received  and  stored  in  circuit  100, 
the  stored  code  is  compared  with  the  identification 
or  security  codes  stored  in  twenty-four  bit  registers 
I,  II,  III  --  N.  Any  number  of  security  code  registers 
can  be  employed  in  circuit  100;  however,  in  the 
preferred  embodiment,  only  two  registers  I,  II  are 
provided.  The  binary  logic  stored  in  register  102  is 
directed,  in  parallel  fashion,  through  twenty-four 
data  lines,  identified  jointly  as  line  200,  to  a  twenty- 
four  bit  comparator  202.  It  is  appreciated  that  the 
comparator  may  be  programmed  into  the  micropro- 
cessor  itself  or  provided  hardwired  in  an  IC.  In- 
deed,  register  102  could  be  in  the  microprocessor 
itself  with  the  data  in  registers  l-N  being  transferred 
to  the  microprocessor  for  comparison  with  an  in- 
coming  security  code.  When  a  code  is  received 
from  the  bus  90,  an  enable  command  can  be 
created  to  sequentially  output  the  logic  in  registers 
I,  II,  III  -  N  through  schematically  illustrated  lines 
212.  If  one  security  code  in  the  twenty-four  bit 
registers  matches  the  code  stored  in  register  102, 
a  compare  signal  is  created  in  line  94.  This  signal 
indicates  that  the  code  portion  of  the  received 
coded  signal  S  matches  logic  stored  within  an  area 
or  register  of  circuit  100. 

Circuit  1  00  is  used  for  two  or  more  twenty-four 
bit  registers  l-N,  which  registers  may  be  changed 
after  enable  bit  110  has  been  set  (as  will  be  ex- 
plained  later)  and  a  WRITE  signal  is  created  in  line 
92  by  grounding  line  84.  An  erasable  PROM  allows 
the  storage  of  identification  codes  and  subsequent 
file  programming.  The  Executive  Program  of  the 
microprocessor,  which  can  include  much  if  not  all 
of  the  data  processing  functions,  is  fixed  into  the 
PROM  of  the  microprocessor  chip  80.  Consequent- 
ly,  the  comparison  network  and  procedures  can  be 
accomplished  in  either  the  microprocessor  80  or  in 
a  custom  IC  chip,  as  schematically  indicated  gen- 
erally  in  FIGURE  2.  Upon  a  COMPARE  signal 
appearing  in  line  94,  the  particular  load  driver  in 
driver  network  120,  shown  in  FIGURE  1,  is  ac- 
tuated  to  energize  mechanism  B,  C  or  D,  according 
to  the  switch  12,  14  or  16  which  has  been  closed 
to  create  the  transmitted  function  portion  of  signal 
S. 

Should  an  identification  or  security  code  be 
loaded  into  register  102  either  in  circuit  100  or 
microprocessor  80  while  a  WRITE  signal  is  valid  at 
circuit  100,  the  twenty-four  bit  registers  I,  II,  III  -  N 
will  be  changed  to  correspond  with  the  new  secu- 
rity  code  in  register  102.  As  the  code  transmitted  to 
receiver  R  remains  in  register  102  or  is  stored 
elsewhere,  the  enable  network  208  simultaneously 
or  in  sequence  parallel  loads  the  twenty-four  bit 
code  from  register  102  to  the  twenty-four  bit  regis- 
ters  shown  in  FIGURE  2.  Loading  of  the  code  is 
illustrated  by  lines  210,  220  of  FIGURE  2.  Simulta- 
neously  loading  or  sequence  loading  is  controlled 

by  sequencing  line  210.  A  register  is  loaded  upon 
receipt  of  a  signal  at  the  E  terminal  by  line  208. 
This  loads  each  of  the  registers  with  the  received 
code  in  register  102.  in  the  preferred  embodiment 

5  only  two  twenty-four  bit  registers  are  employed; 
therefore,  the  first  code  stored  in  register  1  02  when 
the  WRITE  signal  in  line  22  is  valid  is  loaded  into 
both  registers  I  and  II.  Upon  acknowledgement  in 
the  microprocessor  of  a  second  new  code,  different 

w  from  the  code  stored  in  register  102,  the  second 
new  code  replaces  the  first  new  code  in  register 
102.  If  this  happens  before  the  WRITE  signal  in 
line  92  has  expired  or  becomes  invalid,  the  next, 
new  stored  code  is  loaded  into  all  registers  subse- 

15  quent  to  register  I.  Consequently,  the  second  new 
code  received  during  a  single  WRITE  command 
will  be  loaded  into  twenty-four  bit  register  II, 
twenty-four  bit  register  HI,  etc.  Upon  receipt  of  a 
third  new  identification  code,  the  same  process  is 

20  repeated,  with  the  sequence  network  or  control  208 
loading  the  third  new  code  into  twenty-four  bit 
register  III,  and  any  subsequent  registers  in  circuit 
100.  This  process  can  continue  until  all  registers 
are  filled  with  a  separate  and  distinct,  new  iden- 

25  tification  code;  however,  ail  of  this  loading  proce- 
dure,  or  field  programming,  must  occur  during  a 
single  WRITE  command  caused  by  manually 
grounding  line  84.  As  will  be  explained  later,  the 
WRITE  signal  remains  for  a  preselected  time,  such 

30  as  30  seconds.  Each  of  the  separate  and  distinct, 
new  identification  codes  is  obtained  by  using  a 
different  transmitter  T,  each  of  which  has  its  own 
unique  and,  thus,  different  identification  or  security 
code  ramdomly  loaded  at  the  factory  making  the 

35  transmitters.  In  this  manner,  the  security  code  or 
identification  code  in  circuit  100  is  loaded  by  a 
procedure  involving  the  grounding  of  line  84  and 
depression  of  one  of  the  buttons  or  switches  12-16 
on  any  transmitter  T.  This  easy  procedure  causes 

40  the  first  new  code  to  be  loaded  into  all  designated 
areas  or  registers  of  circuit  100.  A  second  transmit- 
ter  T  can  be  actuated  by  depressing  one  of  the 
function  buttons  or  switches  12-16  to  program  a 
second  new  code  in  circuit  100  of  receiver  R.  This 

45  second  new  code  is  loaded  into  the  register  with 
the  next  significant  level,  and  all  subsequent  regis- 
ters  with  lower  significance.  The  advantage  of  us- 
ing  this  overwrite  logic  procedure  is  that  if  an 
unauthorized  person,  having  an  easily  obtainable 

so  transmitter  T,  desired  to  surreptitiously  record  a 
new  transmitter  code  into  someone  else's  receiver, 
only  one  new  code  will  remain  in  the  receiver. 
Consequently,  the  authorized  transmitter  will  no 
longer  operate  the  receiver.  If  an  authorized  trans- 

55  mitter  does  not  function,  it  will  be  readily  apparent 
that  the  receiver  had  been  the  subject  of  tamper- 
ing.  By  using  this  scheme,  an  unauthorized  trans- 
mitter  cannot  be  used  to  store  a  code  in  a  subse- 
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quent  register  of  circuit  100.  All  loading  occurs 
during  a  single  WRITE  command  signal.  In  prac- 
tice,  the  command  has  a  duration  of  approximately 
30  seconds  to  assure  that  only  authorized  transmit- 
ters  load  identification  or  security  codes  into  the 
twenty-four  bit  registers  of  circuit  100. 

The  flow  chart  for  field  programming  of  a  re- 
ceiver  is  laid  out  in  FIGURE  3.  An  acknowledged 
code  is  received  and  stored  in  register  102,  as 
previously  discussed.  It  is  then  necessary  to  deter- 
mine  whether  or  not  this  is  a  new  code,  by  an 
appropriate  circuit  230.  This  can  be  done  by  deter- 
mining  if  a  COMPARE  signal  was  created  in  line 
94.  If  this  signal  is  not  created,  the  code  in  register 
102  is  new.  The  code  is  READ  by  circuit  100  as 
indicated  by  line  222,  stored,  compared  and  iden- 
tified  by  the  logic  in  line  94.  Then  the  condition  of 
the  READ/WRITE  line  92  is  interrogated.  If  such 
interrogation,  indicated  by  circuit  232,  is  negative, 
the  code  in  register  102  is  not  valid  and  the  pro- 
cess  is  terminated.  When  circuit  232  provides  an 
affirmative  response,  this  response  is  transmitted  in 
line  240  to  a  timing  stage.  This  initiates  a  software 
timer  232,  which  in  practice  has  a  duration  of 
approximately  30  seconds.  As  long  as  this  timer 
stage  is  not  timed  out,  line  244  is  active  to  initiate 
the  code  loading  means  250.  This  stage  or  circuit 
loads  a  first  new  code  which  is  the  first  new  code 
stored  in  register  1  02  during  the  time  of  stage  242. 
Code  loading  means  250  has  a  first  stage  that  is 
enabled  for  a  time,  such  as  10.0  seconds.  A  sec- 
ond  stage  of  loading  means  250  is  identified  as 
circuit  or  stage  252  and  is  also  enabled  for  a  given 
time,  such  as  10.0  seconds.  The  given  time  of  the 
second  stage  252  is  initiated  upon  a  loading  af- 
firmed  signal  in  line  251  from  the  first  stage  of 
code  loading  means  250.  Within  the  second  ten 
seconds  stage,  a  second  new  code,  i.e.  code  B, 
can  be  stored  in  register  102  and  then  loaded  into 
all  registers  l-N,  except  register  I.  This  procedure 
can  be  repeated  for  at  least  one  additional  stage  as 
indicated  by  line  252.  This  next  stage  lasts  for  a 
time,  such  as  10.0  seconds,  after  code  B  is  loaded 
into  the  registers  subsequent  to  register  I.  Should 
more  registers  be  employed,  timer  242  would  be 
increased  by  approximately  ten  seconds  for  each 
additional  code  to  be  loaded  into  a  register  avail- 
able  in  circuit  100.  It  is  appreciated  that  the  twenty- 
four  bit  registers  l-N  are  really  only  storage  areas 
of  a  EEPROM  memory  and  need  not  be  con- 
structed  in  any  particular  architecture.  As  soon  as 
timer  242  times  out,  line  246  resets  circuit  230  for 
preventing  programming  until  circuit  232  and  timer 
242  are  again  activated.  In  this  manner,  an  un- 
authorized  person  cannot  write  into  the  lower  regis- 
ters  of  circuit  100  at  some  later  time;  however, 
sufficient  time  is  available  for  field  programming  of 
receiver  R  by  two  or  more  authorized  transmitters. 

Whenever  a  signal  is  received  by  antenna  61, 
power  is  maintained  for  4.0  seconds  on  the  line  66. 
If  a  shorter  time  is  created  by  circuit  64,  a  second 
circuit  holds  the  power  until  field  programming  can 

5  be  accomplished,  i.e.  at  least  30  seconds  or  power 
is  maintained  as  long  as  line  84  is  grounded. 

In  FIGURE  3A,  there  is  a  schematically  illus- 
trated  scheme  for  comparing  a  new  code  in  regis- 
ter  102  to  existing  codes  in  registers  l-N  as  called 

io  up  by  line  222  of  FIGURE  3.  The  code  is  first 
compared  to  stored  code  A.  If  there  is  a  match,  a 
valid  command  is  created  in  line  94.  This  proce- 
dure  progresses  from  code  A  to  code  B,  etc., 
through  all  registers  in  circuit  100.  FIGURE  3B 

75  illustrates  a  schematic  circuit  concept  for  accom- 
plishing  the  time  delay  discussed  in  connection 
with  timer  or  timing  program  242  started  upon 
identification  of  a  new  incoming  code.  When  the 
field  programming  switch  86  is  closed,  line  84  is 

20  grounded  as  previously  discussed.  This  can  ac- 
tuate  a  one  shot  multivibrator  242'  set  at  approxi- 
mately  30  seconds.  Consequently,  a  logic  1  WRITE 
signal  is  created  for  thirty  seconds  in  line  92.  A 
new  code  received  during  this  time  initiates  line 

25  230a,  illustrated  in  FIGURE  3,  which  initiation  signal 
is  combined  with  the  WRITE  signal  by  AND  gate 
248  for  the  purpose  of  enabling  the  network  E,  i.e. 
circuit  208  of  FIGURE  2.  This  network,  under  the 
Executive  Program  of  the  microprocessor,  loads 

30  the  twenty-four  bit  registers  in  circuit  100  as  dis- 
cussed  in  detail  earlier. 

FIGURE  3C  is  an  architecture  that  can  be  used 
to  correlate  loading  of  successive  new  codes  A  and 
B  during  field  programming.  During  the  first  stage 

35  of  the  code  loading  means  250,  the  inputs  of  gate 
249  are  line  249a,  existence  of  the  code  A,  and  line 
249b,  the  ten  second  window  from  the  first  stage  of 
loading  means  250.  This  logic  is  combined  by  AND 
gate  249  for  loading  all  registers  by  enabling  lines 

40  210  l-N.  when  the  time  of  the  first  stage  expires, 
flip-flop  254  is  toggled  to  initiate  the  second  time 
stage  252  for  the  purpose  of  recording  'code  B  in 
all  registers  after  register  I.  As  can  be  seen,  in  the 
scheme  so  far  described  in  FIGURE  3C,  if  a  trans- 

45  mitter  is  not  actuated  during  the  first  stage,  code  A 
will  be  loaded  into  subsequent  registers  leaving 
register  I  with  a  prior  code.  To  prevent  this  from 
happening,  D  terminal  flip-flop  252  is  connected  to 
the  output  of  AND  gate  249.  Unless  all  registers 

so  are  loaded  during  the  first  stage,  subsequent 
stages  cannot  be  loaded.  Other  arrangements 
could  be  employed  for  accomplishing  the  field  pro- 
gramming  of  the  preferred  embodiment  of  the 
present  invention.  The  circuitry  illustrated  in  FIG- 

55  URES  2,  3A,  3B,  3C  are  illustrative  architecture  to 
teach  the  inventive  concepts. 

Various  arrangements  can  be  employed  for 
identifying  the  function  portion  of  signal  S  that 
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operates  drivers  120  in  accordance  with  the  de- 
Dressed  switch  12-16  of  transmitter  T.  FIGURE  4 
llustrates  schematically  an  arrangement  in  receiver 
3  for  accomplishing  this  purpose.  When  an  incom- 
ng  code  is  loaded  in  register  102,  the  logic  in  line 
102a  (FIGURE  3)  is  combined  with  a  valid  COM- 
PARE  signal  in  line  94  to  toggle  flip-flop  60.  When 
nitiation  circuit  64  expires,  register  102  is  reset 
and  the  logic  in  line  102a  is  shifted  to  a  logic,  such 
as  logic  0.  This  enables  a  decoder  270  for  transfer- 
•ing  the  logic  bits  stored  in  function  register  262  to 
the  input  lines  of  load  drivers  1  20  for  operating  the 
logic  on  lines  122,  124  and  126.  An  enable  signal 
n  line  264,  upon  receipt  of  a  coded  signal,  loads 
the  function  portion  of  the  signal  into  register  262 
for  decoding  by  decoder  270.  All  of  this  logic  is 
performed  by  the  Executive  Program  stored  in 
micro-processor  system  80.  Of  course,  other  ar- 
rangements  could  be  employed  for  identifying  and 
outputting  the  proper  function  upon  identification  of 
the  proper  security  code  in  the  code  portion  of  a 
received  coded  signal  S. 

The  flow  diagram  of  FIGURE  5,  divided  into 
sections  5A,  5B  and  5C,  illustrates  the  concept  of 
the  present  invention  from  assembling  receiver  R 
into  a  motor  vehicle  at  a  factory  and  programming 
the  receiver  at  the  dealer  or  later  by  any  transmit- 
ter  T  having  an  unknown,  but  unique  identification 
or  security  code  loaded  therein.  Progression 
through  this  flow  diagram  will  describe  the  function 
of  the  invention  together  with  several  advantages 
obtained  by  using  the  invention,  as  so  far  de- 
scribed  in  connection  with  FIGURES  1-4.  Receivers 
R  are  loaded  with  a  specific  universal  code  in  all 
registers  of  circuit  1  00  and  are  then  shipped  to  the 
automobile  manufacturer.  At  the  assembly  line,  in- 
dicated  to  be  the  "trim  area",  a  receiver  is  installed 
at  an  appropriate  location  within  a  vehicle.  See 
block  300.  A  special  control  transmitter  Tc  contains 
the  special  universal  code  "T"  in  its  code  register 
40.  When  transmitter  Tc  is  actuated  at  the  trim 
area,  by  closing  one  of  the  switches  12-16,  as 
indicated  by  block  302  the  door  locks  or  trunk  latch 
can  be  tested.  Activation  of  the  door  locks  and 
latch  indicates  that  the  receiver  being  tested  is 
operating  properly.  This  test  is  done  by  transmitter 
unit  Tc.  Should  the  function  test,  indicated  by  block 
302,  be  successful,  a  worker  on  the  assemblyline 
then  grounds  enable  line  84  by  closing  switch  86 
or  otherwise,  as  indicated  by  block  304.  There  is 
then  a  five  second  delay  which  is  processed  by 
microprocessor  80  and  indicated  by  block  306.  To 
indicate  that  the  enable  line  is  actuated,  the  micro- 
processor  of  the  receiver  operates  the  door  locks, 
as  indicated  by  block  308.  This  sets  the  program- 
ming  timer  242  awaiting  loading  of  a  new  code 
from  register  102  to  registers  l-N,  as  shown  in 
FIGURE  2.  This  concept  is  best  described  in  con- 

nection  with  FIGURE  3B.  Then  the  worker  actuates 
standard  transmitter  Tc  adjacent  the  assembled 
receiver  R,  as  shown  by  block  310.  As  long  as  a 
signal  from  transmitter  Tc  has  not  been  received, 

5  an  output  remains  in  line  312  and  no  signal  is 
given  in  line  313,  If  the  thirty  seconds  of  time  242 
has  not  expired,  the  output  322  of  block  320  is 
negative  indicating  the  system  is  still  awaiting  ac- 
tuation  of  the  standard  transmitter  Tc.  Consequent- 

w  ly,  there  is  a  waiting  loop  which  is  held  for  thirty 
seconds  awaiting  receipt  of  a  code  T.  If  there  is  no 
such  signal  received  for  the  loop  time,  i.e.  80 
seconds,  the  timer  expires  as  indicated  by  block 
330.  The  program  enabling  bit  110  of  circuit  100  is 

75  not  set,  as  indicated  by  block  332.  To  set  the 
essential  bit,  the  operator  or  worker  must  remove 
the  ground  of  line  84  and  start  the  process  over 
from  block  304  as  indicated  by  line  346.  Of  course, 
if  grounding  of  the  enable  line  actuates  one  shot 

20  242'  as  indicated  in  FIGURE  3B,  the  ground  is 
removed  automatically  upon  expiration  of  the  one 
shot  thirty  seconds.  This  function  is  indicated  by 
block  340  to  represent  a  condition  when  a  code  T 
has  not  been  received  during  the  lapsed  time  of 

25  the  field  programming  timer  242.  With  either  con- 
cept,  the  operator  or  workman  must  recycle  the 
factory  enabling  step  by  again  grounding  line  84. 
Various  arrangements  can  be  used  for  grounding 
line  84  to  create  a  WRITE  signal  at  circuit  100  of 

30  the  installed  receiver  R.  This  enabling  step  assures 
that  the  universal  code  is  in  the  receiver  until  the 
desire  to  reprogram  the  unit;  consequently,  testing 
at  block  302  can  be  done  with  transmitter  Tc. 

Assuming  that  during  the  time  loop,  indicated 
35  between  lines  312  and  322,  there  is  received  and 

acknowledged  code  T  at  the  receiver,  enable  bit 
110  is  then  set  as  indicated  by  line  313  actuating 
block  350.  The  microprocessor,  when  the  receiver 
is  enabled,  again  cycles  the  door  locks  to  indicate 

40  that  enable  bit  110  has  been  set.  This  function  is 
indicated  by  block  352.  The  ground  on  line  84  is 
removed  as  indicated  by  block  354.  If  this  release 
of  the  ground  has  not  been  done  by  a  positive  step 
or  by  expiration  of  one  shot  242',  there  is  a  pro- 

45  cessing  loop  indicated  by  line  356  and  block  358. 
As  soon  as  the  ground  has  been  removed,  receiver 
R  is  properly  conditioned  for  field  programming 
and  remains  with  the  vehicle  as  it  progresses 
through  the  assemblyline  and  is  delivered.  The 

so  vehicle  is  then  shipped  to  a  dealer  where  a  trans- 
mitter  T  is  supplied  to  the  customer  with  the  ve- 
hicle.  This  completion  of  factory  involvement  in  use 
of  the  invention  is  indicated  by  the  dashed  line  360 
from  FIGURE  5A  to  FIGURE  B. 

55  To  program  the  twenty-four  bit  registeres  l-N  in 
circuit  100  of  the  assembled  and  fixedly  mounted 
receiver  R  for  the  first  time  and  after  the  vehicle  is 
delivered,  line  84  is  again  grounded.  This  is  in- 
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dicated  by  block  400  in  FIGURE  5B.  After  a  five 
second  delay,  indicated  by  block  402,  the  door 
locks  are  cycled  as  indicated  by  block  404.  This 
shows  to  the  field  programmer  that  programming  is 
awaited.  The  first  stage  of  code  loading  means  250 
is  initiated,  as  indicated  by  block  406.  After  code 
loading  means  250  has  been  actuated,  any  one  of 
the  randomly  coded  transmitters  T  can  be  used  to 
program  code  "A"  into  the  receiver.  By  depressing 
any  switch  12-16  of  a  randomly  selected  transmit- 
ter  T,  a  first  unique  code  is  transmitted  as  the 
coded  portion  of  signal  S  received  by  receiver  R. 
This  signal  receipt  is  indicated  by  the  affirmative 
output  of  block  410.  As  long  as  there  is  no  unique 
code  identified  by  the  receiver  after  line  84  is 
grounded,  the  negative  output  411  of  block  410 
cycles  through  block  412  and  line  414  until  a  time 
of  10  seconds  has  expired.  When  that  occurs,  as 
indicated  by  block  420,  the  receiver  has  not  been 
programmed,  as  indicated  by  422,  and  the  ground 
on  line  84  is  removed,  as  indicated  by  block  424. 
This  recycles  the  field  programming  function  back 
to  block  400,  as  indicated  by  line  426.  Program- 
ming  can  only  be  done  by  reestablishing  a  ground 
on  line  84.  Receiver  R  retains  its  original  code  T 
and  will  not  be  operated  by  any  transmitter  except 
transmitter  Tc.  Programming  efforts  are  then  re- 
peated  until  an  affirmative  output  is  created  at  line 
413  from  block  410.  This  signal  or  output  indicates 
that  a  unique  code  (code  "A")  of  the  randomly 
selected  transmitter  has  been  received.  The  code 
"A"  is  loaded  or  stored  into  both  registers  I  and  II 
as  indicated  in  block  440.  Registers  I  and  II  are 
labeled  A  and  B  to  correspond  with  codes  "A"  and 
"B".  When  a  first  code  has  been  programmed  into 
the  registers  A,  B  (I,  II)  microprocessor  80  again 
activates  the  door  locks  as  indicated  by  block  442. 
This  signal  arrangement  is  accompanied  by  initi- 
ation  of  the  second  stage  252  of  the  code  loading 
means  250,  as  indicated  by  block  450  in  FIGURE 
5C.  The  microprocessor  then  determines  whether 
or  not  there  is  within  the  second  time  period,  a 
second  new  transmitted  code  (code  "B")  from  a 
second  randomly  selected  transmitter.  There  is  no 
need  for  a  second  code;  however,  some  user 
needs  two  or  more  transmitters  to  operate  a  single 
receiver  of  a  vehicle.  Block  452  has  a  negative 
output  453  as  long  as  a  second  new  code  (code 
"B")  is  not  received.  This  causes  a  loop  cycle 
during  the  second  timer  means  (252  of  FIGURE  3), 
as  indicated  by  block  454  and  line  456.  If  there  is 
no  second  code  received  during  the  second  timer 
peiod,  the  second  timer  expires  as  indicated  by 
block  460.  In  this  case,  only  one  code  (code  "A") 
has  been  programmed  into  the  receiver,  as  in- 
dicated  by  block  462,  which  is  followed  by  a  re- 
moval  of  the  round  on  line  84,  as  indicated  by 
block  470.  Thereafter,  the  first  transmitter  is  used 

to  actuate  the  door  locks  and  the  trunk  latch  by 
depressing  buttons  12,  14  and  16  in  sequence. 
This  is  a  testing  function  indicated  by  block  472.  If 
there  has  been  a  second  receive  code  (code  "B"), 

5  then  the  second  code  is  stored  in  register  B  (I),  as 
indicated  by  block  480.  When  that  second  pro- 
gramming  occurs,  the  microprocessor  80  actuates 
the  door  locks  again,  as  indicated  by  block  482. 
Then  the  ground  on  line  84  is  removed.  Blocks 

w  470,  472  are  cycled. 
When  a  new  transmitter  is  used  to  reprogram 

the  receiver  of  system  A,  the  new  code  of  the  new 
transmitter  is  loaded  into  all  twenty-four  bit  regis- 
ters  of  circuit  100.  This  erases  any  previous  iden- 

75  tification  code  or  security  code  within  the  registers. 
Consequently,  unauthorized  reprogramming  will  ne- 
gate  the  functioning  of  the  original  transmitter  or 
transmitters.  In  this  fashion,  reprogram  is  detected 
at  once  and  can  be  corrected  by  immediately 

20  changing  the  program  back  to  the  original  codes 
"A"  and/or  "B",  by  using  the  original  transmitter  or 
transmitters.  Should  a  transmitter  be  lost,  it  is  only 
necessary  to  purchase  a  new  transmitter  and  then 
reprogram  the  receiver  in  the  field.  At  no  time  is  it 

25  necessary  to  buy,  readjust  manually  or  repair  a 
receiver  which  is  fixedly  mounted  in  a  vehicle. 

FIGURE  6  is  a  schematic  view  illustrating  the 
concept  of  creating  the  load  release  signal  in  line 
500  to  set  enable  bit  110  of  the  EEPROM.  This  is 

30  accomplished  by  grounding  line  84  through  switch 
86,  as  previously  described.  At  the  same  time,  the 
T  code  is  transmitted  and  loaded  into  register  102 
where  it  is  compared  to  the  registers  and  produces 
a  signal  in  line  94.  This  is  the  second  input  to  AND 

35  gate  502  which  has  inverted  input  504  from  switch 
86.  This  drawing  is  schematic  in  nature  and  is  used 
to  illustrate  the  operation  of  the  invention  upon 
receipt  of  the  code  T  at  the  same  time  that  line  84 
is  grounded  or  during  a  held  time,  as  represented 

40  by  one  shot  242'.  This  occurs  at  block  304  of 
FIGURE  5A.  The  enable  bit  110  of  circuit  100  is  set 
by  a  command  in  line  500.  In  this  manner,  the 
receiver  in  the  vehicle  is  permanently  released  for 
field  programming.  The  bit  110  is  released  or  set  at 

45  the  facility  manufacturing  the  receivers  for  the  pur- 
pose  of  initial  loading  of  the  T  code  into  all  regis- 
ters  of  circuit  100.  Thereafter,  bit  110  is  reset  to 
lock  code  T  in  receivers  at  the  factory  to  facilitate 
field  programming  by  a  randomly  selected  trans- 

50  mitter. 
FIGURES  7-13  illustrate  a  further  aspect  of  the 

invention  wherein  a  particular  type  of  binary  code 
is  employed  for  the  transmitted  signal  S.  In  addi- 
tion,  there  is  provided  a  unique  arrangement  for 

55  calibrating  the  operation  of  the  receiver  so  that 
microprocessor  80  driven  by  block  82  will  be 
locked  onto  the  output  characteristics  of  micropro- 
cessor  10  driven  by  oscillator  32,  without  a  need 
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for  the  two  oscillators  to  be  matched  and/or  crystal 
controlled.  FIGURE  7  is  a  simplified  view  of  the 
system  shown  in  FIGURE  1  illustrating  only  those 
items  needed  to  consider  the  signal  processing 
aspect  of  the  invention.  In  FIGURES  8  and  9  the 
pulse  length  W  is  a  "window"  for  each  bit  of  data 
in  the  transmitted  signal  on  a  high  frequency  car- 
riec-  The  initiation  portion  of  the  signal  S  includes  a 
constant  logic  1  with  a  duration  of  at  least  two 
windows.  As  soon  as  this  signal  is  received  by 
detector  60,  microprocessor  80  is  initiated  and 
awaits  the  following  portion  of  the  coded  signal  S 
which  is  communicated  in  binary  language  through 
data  bus  70  from  detector  60  to  microprocessor  80. 
In  accordance  with  one  aspect  of  the  invention,  the 
binary  number  on  each  bit  or  window  is  repre- 
sented  by  a  duty  cycle,  i.e.  as  a  percentage  of  the 
bit  or  window  length.  The  window  length  or  bit 
length  is  the  distance  between  two  adjacent  posi- 
tive  going,  leading  edges  of  signal  S.  The  logic  1  in 
signal  S  is  a  duty  cycle  indicated  to  be  80%  of  the 
width  of  the  window.  In  a  like  manner,  the  logic  0 
has  a  duty  cycle  of  20%  of  the  window.  By  using 
positive  going  pulses  for  both  logic  1  and  logic  0, 
they  are  more  easily  detectable  and  easily  pro- 
cessed  by  the  receiver.  The  procedure  for  process- 
ing  the  incoming  received  security  code  portion  of 
signal  S  is  illustrated  in  FIGURES  10  and  11.  In 
accordance  with  the  illustrated  embodiment  of  the 
invention,  sampling  pulses  600  are  created  simulta- 
neously  with  the  incoming  logic  on  data  bus  70. 
The  number  of  sampling  pulses  is  selected  to 
represent  a  given  relationship  in  the  bit  length  or 
window  W.  In  practice  this  is  about  30  sampling 
pulses  during  each  window  W.  These  sample 
pulses  or  signals  are  created  by  a  sampling  pulse 
forming  circuit  610  driven  by  oscillator  82.  Circuit 
610  involves  a  divider  circuit  for  the  output  of 
oscillator  82  to  create  approximately  30  sampling 
pulses  600  during  a  window  W.  A  level  sensor 
circuit  612  is  clocked  by  the  output  614  of  the 
sampling  pulse  creating  circuit  610.  During  each 
sample  pulse  600,  a  logic  1  appears  in  output  616 
or  output  618,  in  accordance  with  whether  or  not 
data  line  70  is  at  high  level  or  at  a  low  level, 
respectively.  The  sampling  pulses  appear  in  output 
616  when  the  data  is  high.  These  sample  pulses 
are  counted  by  counter  620.  The  count  of  counter 
620  is  compared  to  a  set  upper  limit  X  by  circuit 
622.  If  the  assumulated  count  exceeds  X,  a  logic  1 
appears  in  line  624.  If  at  the  end  of  the  window  or 
bit,  counter  620  does  not  exceed  X,  circuit  622  is 
reset  and  a  logic  1  appears  in  line  626.  Assume 
that  line  624  does  shift  to  a  logic  1  ,  circuit  630  will 
load  a  logic  1  into  register  102  upon  receipt  of  a 
load  signal  in  line  632.  Should  a  logic  1  appear  in 
line  626,  and  a  logic  0  in  line  624,  when  circuit  622 
is  reset,  the  state  of  the  bit  may  be  questionable  in 

some  higly  unusual  circumstances.  Thus,  a  signal 
in  line  626  is  not  interpreted  as  a  logic  0  in  the 
window  W.  Thus,  further  circutry  is  employed  to 
determine  whether  or  not  a  logic  0  should  be  set 

5  into  the  register  102.  This  additional  circuitry  is 
employed  to  be  certain  of  the  logic  to  load  into 
each  bit  of  register  102. 

FIGURE  11  shows  an  arrangement  for  deter- 
mining  whether  or  not  the  borderline  case  when 

w  counter  620  does  not  reach  X  is  a  logic  0  or  a  logic 
1.  This  is  accomplished  by  using  an  appropriate 
circuit,  such  as  D-type  flip-flop  640  which  is  cloc- 
ked  upon  receipt  of  a  logic  1  in  line  626.  The  D 
terminal  of  the  flip-flop  is  connected  to  the  output 

15  650  of  limit  detector  circuit  660.  The  limit  of  this 
circuit  is  set  to  a  number  Y  substantially  cor- 
responding  to  1/3  of  a  window  in  the  preferred 
embodiment.  Counter  662  counts  sampling  pulses 
occurring  while  data  line  70  is  at  a  low  level.  If  the 

20  count  in  counter  662  exceeds  the  number  Y,  then 
the  bit  in  the  window  W  is  a  logic  0.  A  logic  1 
appears  in  line  650,  so  that  a  logic  1  in  line  626 
clocks  flip-flop  640  to  apply  a  logic  1  at  the  Q 
output  670  and  a  logic  0  at  the  Q  output  672.  This 

25  causes  a  logic  1  to  appear  in  the  "logic  0"  circuit 
674  and  deactivates  the  "logic  1"  circuit  630; 
therefore,  a  "load  bit"  signal  in  line  632  loads  a 
logic  0  into  the  code  register  102.  To  determine  the 
length  of  window  W,  i.e.  the  bit  length  of  Signal  S, 

30  the  circuit  illustrated  in  FIGURE  11  includes  a 
leading  edge  detector  700.  One-shot  702  disables 
input  gate  704  of  detector  700  so  that  spurious 
leading  edges,  such  as  spikes,  will  not  be  detected. 
The  one-shot  is  set  to  a  time  which  is  a  relatively 

35  high  percentage  of  the  anticipated  sampling  pulses 
during  a  window  W.  In  this  manner,  leading  edge 
detection  occurs  only  on  the  positive  going  portion 
of  data  on  line  70.  This  will  read  the  binary  logic 
during  each  of  the  successive  windows  W  in  the  24 

40  bits  forming  an  identification  or  security  code.  Out- 
put  710  resets  counters  620,  662  and  resets  set 
limit  circuit  622.  This  output  creates  the  "load  bit" 
signal  in  line  632  through  a  short  time  delay  net- 
work  or  circuit  712.  By  using  the  delay,  a  digit  of 

45  register  1  02  is  loaded  for  each  window  or  bit  imme- 
diately  after  the  binary  logic  of  the  window  has 
been  determined  in  an  appropriate  manner  as  sug- 
gested  by  the  circuit  in  FIGURE  11.  In  operation, 
counter  620  counts  until  a  logic  1  appears  on  line 

so  624  if  the  bit  is  a  logic  1.  This  logic  loads  circuit 
630  and  thus,  applies  a  logic  1  at  the  bit  location  in 
register  102.  Upon  the  next  leading  edge  indicating 
the  end  of  a  window  W,  a  "load  bit"  signal  in  line 
632  shifts  the  logic  1  from  circuit  630  into  the  first 

55  location  of  register  102.  Should  a  logic  1  not  ap- 
pear  in  line  624,  then  counter  662  is  relied  upon  to 
count  the  sample  pulses  during  low  level  of  the 
data  on  line  70.  If  this  count  exceeds  Y,  a  logic  1 
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appears  in  line  650  indicating  that  the  binary  logic 
for  the  existing  window  W  is  a  logic  0.  This  applies 
a  logic  1  to  the  D  terminal  of  flip-flop  640  so  that 
upon  reset  of  circuit  622  a  logic  1  is  clocked  into 
circuit  674  into  the  Q  output  670  of  flip-flop  640. 
This  applies  to  a  logic  1  in  "logic  0"  circuit  674. 
Immediately  thereafter  a  "load  bit"  signal  in  line 
632  loads  a  logic  0  into  the  next  bit  position  of 
register  102.  After  this  loading  has  been  accom- 
plished  for  all  bits  in  register  102,  the  content  of 
this  register  is  compared  to  the  previous  coded 
signal  received  by  the  receiver  which  is  contained 
in  register  720.  If  there  is  not  a  comparison,  then  a 
"new"  code  is  recognized  by  comparator  circuit 
722  which  generally  corresponds  with  lock  230  in 
FIGURE  3.  This  is  an  alternate  arrangement  for 
identifying  a  "new"  code  and  can  be  used.  Of 
course,  after  a  code  is  received,  a  timer  can  be 
used  to  empty  register  102  so  that  any  next  code 
will  be  loaded  in  the  register.  By  using  the  circuit 
shown  in  FIGURE  11  there  is  a  positive  identifica- 
tion  of  the  duty  cycle  type  data  on  bus  70  to 
protect  against  improper  detection  of  transmitted 
codes.  This  concept  provides  a  positive  response 
by  a  receiver  R,  which  adds  to  commercial  accep- 
tance  of  the  system  constructed  in  accordance  with 
the  present  invention. 

Referring  now  to  FIGURES  12  and  13,  another 
aspect  of  the  present  invention  is  illustrated 
wherein  the  receiver  R  is  provided  with  an  arrange- 
ment  for  matching  the  response  detected  by  use  of 
oscillator  82  with  the  transmitted  logic  determined 
by  the  oscillator  32.  To  accomplish  this  calibration 
concept,  the  average  width  of  the  windows  W,  as 
detected  by  sample  pulses  600  appearing  in  line 
614,  is  determined.  The  average  can  be  accom- 
plished  by  a  circuit  illustrated  in  FIGURE  13, 
wherein  leading  edge  detector  700  produces  a 
pulse  in  line  710  whenever  a  positive  going  leading 
edge  is  detected.  Counter  800  counts  the  sampling 
pulses  600  during  a  given  number  of  windows  W, 
which  in  the  illustrated  embodiment  is  24.  Circuit 
802  produces  an  output  in  line  804  when  the  24 
windows  have  been  counted.  Of  course,  the  one 
shot  702,  shown  in  FIGURE  11,  could  be  used  to 
remove  most  noise  or  spike  in  the  incoming  binary 
data.  A  signal  in  line  804  loads  register  810  with 
the  count  from  counter  800.  Immediately  thereafter 
delay  circuit  812  resets  counter  800  for  the  pur- 
pose  of  repeating  the  counting  function.  A  dividing 
circuit  820  divides  the  accumulated  count  in  regis- 
ter  810  to  produce  an  average  count  for  each 
window  W.  Two-thirds  of  this  count  is  loaded  into 
set  limit  circuit  622  of  FIGURE  1  1  to  detect  a  logic 
1.  This  number  represents  the  count  X  of  circuit 
622.  One-third  of  the  average  count  in  circuit  820  is 
loaded  as  the  number  Y  of  number  limit  circuit  660. 
By  utilizing  this  concept,  the  windows  W  are  set  to 

the  transmitted  window  W  of  signal  S.  Other  ar- 
rangements  could  be  employed  for  accomplishing 
this  same  purpose;  however,  the  particular  binary 
coding  scheme  employed  in  accordance  with  the 

5  present  invention  facilitates  this  type  of  receiver 
calibration. 

The  present  invention  is  basically  described  in 
connection  with  FIGURE  5  and  the  remaining  cir- 
cuits  and  flow  diagrams  are  used  to  explain  how 

10  this  type  of  system  can  be  constructed  and  is 
constructed  to  practice  by  using  easily  available 
principles.  In  practice  certain  other  features  and 
characteristics  of  system  A  have  been  developed. 
Signal  S  has  used  a  64  bit  receiver  wake-up  signal 

75  followed  by  a  customer  identification  code.  This 
would  allow  each  transmitter  to  be  useful  for  a 
given  producer  of  vehicles,  but  not  for  all  vehicles 
employing  a  receiver  as  defined  herein.  A  synchro- 
nizing  pattern  can  be  sent  on  signal  S  such  as  a 

20  high  logic  for  15%  of  a  bit  and  then  a  low  logic  for 
3.85  bits.  This  4  bit  portion  synchronizes  the  re- 
ceiver  with  the  data  to  be  thereafter  transmitted  on 
signal  S.  In  practice,  the  function  code  is  8  bits 
with  a  given  sequence  selecting  the  device  to  be 

25  operated.  Thus,  by  holding  the  unlock  switch,  all 
doors  can  be  unlocked  while  a  depression  of  this 
switch  unlocks  only  the  driver  door. 

Referring  again  to  FIGURES  2  and  6,  enable 
bit  110  is  employed  so  that  receivers  R  cannot  be 

30  used  unless  a  transmitter  with  a  T  code  is  avail- 
able.  Consequently,  should  the  receivers  be  lost  or 
displaced  before  assembled  into  a  vehicle  and 
subjected  to  a  signal  having  a  selected  T  code,  the 
receivers  would  be  of  no  commercial  value. 

35  Although  there  are  several  operating  proce- 
dures  for  designating  which  function  is  performed 
by  load  drivers  120,  other  concepts  could  be  em- 
ployed.  For  instance  switch  14,  as  explained,  can 
be  used  to  unlock  only  the  driver's  door  or  all 

40  doors.  In  practice  a  single  actuation  performs  the 
former  function,  whereas  two  or  more  actuations  of 
switch  14,  within  a  final  window  will  unlock  all 
doors.  This  same  procedure  could  be  used  for 
other  switches  to  increase  the  capacity  of  the  sys- 

45  tern  without  increasing  the  number  of  switches. 

Claims 

so  1.  In  a  remote  control  system  including  a  re- 
ceiver  unit  adapted  to  be  fixedly  mounted  onto  a 
motor  vehicle  having  at  least  one  door  lock  with  a 
first  locked  condition  and  a  second  unlocked  con- 
dition,  said  receiver  unit  including  means  for  re- 

55  ceiving  a  coded  signal  including  a  code  portion  of 
binary  bits,  memory  means  for  storing  a  first  code 
of  binary  bits,  means  for  comparing  the  code  por- 
tion  of  a  received  coded  signal  with  said  first  code 
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and  means  for  shifting  said  door  lock  to  one  of  said 
c-nditions  upon  a  comparison  match  between  said 
code  portion  of  a  received  signal  and  said  stored 
first  code;  and,  a  transmitting  unit  including  means 
For  storing  a  second  code  of  binary  bits,  selector 
means  for  indicating  a  desire  to  shift  said  door  lock 
Into  one  of  said  conditions,  means  responsive  to 
said  selector  means  for  transmitting  a  coded  signal 
Including  said  second  code  as  the  code  portion  of 
the  transmitted  signal,  which  transmitted  signal  has 
a  signal  strength  sufficient  to  drive  said  receiving 
means  when  said  transmitting  unit  is  in  proximity  to 
said  receiver  unit,  the  improvement  comprising: 
programming  means  for  setting  said  first  code  to 
match  said  second  code,  said  programming  means 
including  means  for  coding  said  second  code  to  a 
unique  group  of  binary  bits  and  field  programming 
means  for  thereafter  setting  said  first  code  to  said 
unique  group  of  binary  bits  by  using  the  signal 
from  said  transmitting  unit. 

2.  The  remove  control  system  as  defined  in 
claim  1,  including  means  on  said  receiver  means 
for  inhibiting  said  code  loading  means  until  a  load 
releasing  signal  is  created  at  said  receiving  unit. 

3.  The  remote  control  system  as  defined  in 
claim  2,  including  means  for  creating  said  load 
releasing  signal  in  response  to  a  universal  coded 
signal  being  received  by  said  coded  signal  receiv- 
ing  means  of  said  receiver  unit  and  creation  of  said 
write  signal  at  said  receiver. 

4.  The  improved  remote  control  system  as 
defined  in  claim  1,  wherein  said  transmitting  means 
of  said  transmitting  unit  includes  -a  first  oscillation 
for  creating  a  signal  carrier,  a  clocking  oscillator 
having  a  first  frequency,  a  carrier  enabling  means 
driven  by  said  clocking  oscillator  for  starting  and 
stopping  said  carrier  in  a  preselected  code  pattern 
corresponding  to  said  first  code  of  binary  bits,  said 
code  pattern  being  with  said  carrier  ON  for  a  first 
number  of  clocking  pulses  at  the  start  of  a  window 
of  a  given  number  of  clock  pulses  to  signify  the 
first  binary  state  and  ON  for  a  second  number  of 
clocking  pulses  at  the  start  of  said  window  to 
signify  the  second  binary  state. 

5.  The  improved  remote  control  system  as 
defined  in  claim  4,  wherein  said  receiver  unit  in- 
cludes  a  sampling  oscillator  having  a  second  fre- 
quency  which  is  not  synchronized  with  said  first 
frequency  of  said  clocking  oscillator  in  said  trans- 
mitting  unit,  means  controlled  by  said  sampling 
oscillator  to  create  sampling  pulses  at  a  sample 
rate  correlated  with  said  second  frequency,  means 
for  determining  the  carrier  ON  state  of  said  re- 
ceived  coded  signal  during  each  of  said  sampling 
pulses,  counting  means  for  counting  the  sampling 
pulses  while  said  carrier  is  in  the  ON  state  at  the 
start  of  a  receiving  window  having  a  given  number 
of  sampling  pulses  to  provide  a  count  during  each 

of  said  receiving  windows,  means  for  detecting  tne 
windows  of  said  received  coded  signal  to  set  the 
given  number  of  sampling  pulses  of  said  receiving 
window,  and  means  for  comparing  said  count  to  a 

5  percentage  of  said  receiving  window  to  determine 
the  binary  state  during  each  of  said  receiving  win- 
dows. 

6.  In  a  remote  control  system  including  a  re- 
ceiver  unit  adapted  to  be  fixedly  mounted  onto  a 

70  structure  having  at  least  one  controlled  device  with 
a  first  operative  condition  and  a  second  inoperative 
condition,  said  receiver  unit  including  means  for 
receiving  a  coded  signal  including  a  code  portion 
of  binary  bits,  memory  means  for  storing  a  first 

75  code  of  binary  bits,  means  for  comparing  the  code 
portion  of  a  received  coded  signal  with  said  first 
code  and  means  for  shifting  said  controlled  device 
to  one  of  said  conditions  upon  a  comparison  match 
between  said  code  portion  of  a  received  signal  and 

20  said  stored  first  code;  and  a  transmitting  unit  in- 
cluding  means  for  storing  a  second  code  of  binary 
bits,  selector  means  for  indicating  a  desire  to  shift 
said  controlled  device  into  one  of  said  conditions, 
means  responsive  to  said  selector  means  for  trans- 

25  mitting  a  coded  signal  including  said  second  code 
as  the  code  portion  of  the  transmitted  signal,  which 
transmitted  signal  has  a  signal  strength  sufficient  to 
drive  said  receiving  means  when  said  transmitting 
unit  is  in  proximity  to  said  receiver  unit,  the  im- 

30  provement  comprising:  said  transmitting  means  of 
said  transmitting  unit  including  a  first  oscillation  for 
creating  a  signal  carrier,  a  clocking  oscillator  hav- 
ing  a  first  frequency,  a  carrier  enabling  means 
driven  by  said  clocking  oscillator  for  starting  and 

35  stopping  said  carrier  in  a  preselected  code  pattern 
corresponding  to  said  first  code  of  binary  bits,  said 
code  pattern  being  with  said  carrier  ON  for  a  first 
number  of  clocking  pulses  at  the  start  of  a  window 
of  a  given  number  of  clock  pulses  to  signify  the 

40  first  binary  state  and  ON  for  a  second  number  of 
clocking  pulses  at  the  start  of  said  window  to 
signify  the  second  binary  state. 

7.  In  a  remote  control  system  including  a  re- 
ceiver  unit  adapted  to  be  fixedly  mounted  onto  a 

45  structure  having  at  least  one  controlled  device  with 
a  first  operative  condition  and  a  second  inoperative 
condition,  said  receiving  unit  including  means  for 
receiving  a  coded  signal  including  a  code  portion 
of  binary  bits,  memory  means  for  storing  a  first 

so  code  of  binary  bits,  means  for  comparing  the  code 
portion  of  a  received  coded  signal  with  said  first 
code  and  means  for  shifting  said  controlled  device 
to  one  of  said  conditions  upon  a  comparison  match 
between  said  code  portion  of  a  received  signal  and 

55  said  stored  first  code;  and  a  transmitting  unit  in- 
cluding  means  for  storing  a  second  code  of  binary 
bits,  selector  means  for  indicating  a  desire  to  shift 
said  controlled  device  into  one  of  said  conditions, 
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means  responsive  to  said  selector  means  for  trans- 
mitting  a  coded  signal  including  said  second  code 
as  the  code  portion  of  the  transmitted  signal,  which 
transmitted  signal  has  a  signal  strength  sufficient  to 
drive  said  receiving  means  when  said  transmitting 
unit  is  in  proximity  to  said  receiver  unit,  the  im- 
provement  comprising:  programming  means  for 
setting  said  first  code  to  match  said  second  code, 
said  programming  means  including  a  register 
means  in  said  memory  means  of  said  receiver  unit 
for  storing  a  group  of  binary  bits  constituting  said 
first  code,  said  register  means  including  a  write 
enabling  means  responsive  to  a  write  signal  di- 
rected  to  said  memory  means,  a  manually  op- 
erated  switch  means  at  said  receiver  unit  for  selec- 
tively  creating  a  write  signal  at  said  receiver  unit 
and  code  loading  means  for  loading  the  code  por- 
tion  of  a  received  coded  signal  into  said  register 
means  when  said  code  loading  means  is  enabled 
by  a  write  signal  created  contemporaneously  with  a 
transmitted  coded  signal  being  received  from  said 
transmitting  unit  by  said  receiving  unit  whereby 
said  first  code  is  set  to  said  code  portion  of  a 
received  coded  signal. 

8.  The  improved  remote  control  system  as 
defined  in  claim  7,  including  means  for  program- 
ming  a  unique  group  of  binary  bits  as  said  second 
code  in  said  storing  means  of  said  transmitting 
unit. 

9.  The  improved  remote  control  system  as 
defined  in  claim  8,  including  a  timing  means  having 
a  given  duration  and  a  starting  means  for  starting 
said  timing  means  in  response  to  creation  of  said 
write  signal  by  said  manually  operated  switch 
means,  said  timing  means,  for  said  duration,  allow- 
ing  said  code  loading  means  to  be  enabled  for  said 
duration  only. 

10.  The  remote  control  system  as  defined  in 
claim  7,  including  means  on  said  receiver  means 
for  inhibiting  said  code  loading  means  until  a  load 
releasing  signal  is  created  at  said  receiving  unit. 

11.  The  remote  control  system  as  defined  in 
claim  10,  including  means  for  creating  said  load 
release  signal  in  response  to  a  universal  code 
signal  being  received  by  said  coded  receiving 
means  of  said  receiver  unit  and  creation  of  said 
write  signal  at  said  receiver. 

12.  In  a  remote  control  system  including  a 
receiver  unit  adapted  to  be  fixedly  mounted  onto  a 
structure  having  at  least  one  controlled  device  with 
a  first  operative  condition,  said  receiver  unit  includ- 
ing  means  for  receiving  a  coded  signal  including  a 
code  portion  of  binary  bits,  memory  means  for 
storing  a  plurality  of  codes  of  binary  bits  in  a 
plurality  of  registers,  means  for  comparing  the 
code  portion  of  a  received  coded  signal  with  each 
of  said  plurality  of  codes,  and  means  for  shifting 
said  controlled  device  to  one  of  said  conditions 

upon  a  comparison  match  between  the  code  por- 
tion  of  a  received  signal  and  one  of  said  plurality  of 
stored  codes,  the  improvement  comprising:  pro- 
gramming  means  for  setting  said  plurality  of  codes 

5  to  the  transmitted  coded  signal  of  at  least  one  hand 
held  transmitting  unit,  said  programming  means 
including  write  means  at  said  fixed  receiver  unit  for 
manually  and  selectively  allowing  loading  of  the 
code  portion  of  a  received  coded  signal  into  all  of 

/o  said  registers,  and  means  for  disabling  the  loading 
capabilities  of  a  first  of  said  registers  after  the  code 
portion  of  a  first  received  signal  is  loaded  into  all  of 
said  registers  whereby  a  second  received  signal  is 
loaded  into  all  of  said  registers  except  said  first 

75  register. 
13.  In  a  remote  control  system  including  a 

receiver  unit  adapted  to  be  fixedly  mounted  onto  a 
structure  having  at  least  one  controlled  device  with 
a  first  operative  condition,  said  receiver  unit  includ- 

20  ing  means  for  receiving  a  coded  signal  including  a 
code  portion  of  binary  bits,  memory  means  for 
storing  a  code  of  binary  bits,  means  for  comparing 
the  code  portion  of  a  received  coded  signal  with 
said  stored  code,  and  means  for  shifting  said  con- 

25  trolled  device  to  one  of  said  conditions  upon  a 
comparison  match  between  the  code  portion  of  a 
received  signal  and  said  stored  code,  the  improve- 
ment  comprising:  said  code  portion  of  said  re- 
ceived  signal  including  a  succession  of  windows 

30  each  including  a  given  logic  state  for  a  first  time 
indicative  of  a  first  binary  number  or  for  a  second 

.  time  indicative  of  a  second  binary  number. 
14.  In  the  improved  control  system  defined  in 

claim  13,  wherein  said  receiver  unit  includes 
35  means  for  creating  many  sample  signals  as  said 

coded  signal  is  received,  means  for  detecting  the 
start  of  one  of  said  windows,  means  for  counting 
said  sample  signals  while  said  given  logic  exists  to 
obtain  a  count  and  comparing  said  count  to  a 

40  preselected  number  correlated  to  one  of  said  first 
and  second  times. 

15.  The  improved  control  system  as  defined  in 
claim  13,  including  means  for  determining  the  aver- 
age  number  of  sample  signals  during  a  window  and 

45  adjusting  said  preselected  number  by  said  average 
number. 

16.  In  a  remote  control  system  including  a 
receiver  unit  adapted  to  be  fixedly  mounted  onto  a 
structure  having  at  least  one  controlled  device  with 

so  a  first  operative  and  a  second  inoperative  condition, 
said  receiving  unit  including  means  for  receiving  a 
coded  signal  including  a  code  portion  of  binary 
bits,  memory  means  for  storing  a  first  code  of 
binary  bits,  means  for  comparing  the  code  portion 

55  of  a  received  coded  signal  with  said  first  code  and 
means  for  shifting  said  controlled  device  to  one  of 
said  conditions  upon  a  comparison  match  between 
said  code  portion  of  a  received  signal  and  said 

17 



13 

stored  first  code;  and  a  transmitting  unit  including 
neans  for  storing  a  second  code  of  binary  bits, 
selector  means  for  indicating  a  desire  to  shift  said 
jontrolled  device  into  one  of  said  conditions, 
neans  responsive  to  said  selector  means  for  trans- 
nitting  a  coded  signal  including  said  second  code 
is  the  code  portion  of  the  transmitted  signal,  which 
ransmitted  signal  has  a  signal  strength  sufficient  to 
Jrive  said  receiving  means  when  said  transmitting 
jnit  is  in  proximity  to  said  receiver  unit,  the  im- 
jrovement  comprising:  programming  means  for 
setting  said  first  code  to  match  said  second  code, 
said  programming  means  including  means  for  set- 
ing  said  second  code  to  a  unique  group  of  binary 
Dits,  means  for  setting  said  first  code  to  a  universal 
:ode,  and  means  for  thereafter  shifting  said  first 
;ode  from  said  universal  code  to  said  unique  group 
3f  binary  bits  by  using  the  signal  from  said  trans- 
nitting  unit. 
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