
Europaisches  Pa tentamt  

European  Patent  Office 

Office  europeen  des  brevets 

©  Publication  number: 0  1 9 5   6 6 5  

A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  86302030.1 

©  Date  of  filing:  19.03.86 

©  mt/ciA  G  08  C  2 5 / 0 0  

®  Priority;  19.03.85  GB  8507068  ©Applicant:  Latimer  Electronics  Ltd. 
Unit  3  The  Square  Grampound  Road 
Truro  Cornwall  TR2  4DSIGB) 

@  Date  of  publication  of  application  : 
24.09.86  Bulletin  86/39  ©  Applicant:  Lloyds  British  Testing  Co.  Ltd. 

Atlas  House  Belwell  Lane 
(8f)  Designated  Contracting  States:  Sutton  Coldfield  West  Midlands  B74  4AB(GB) 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 
©  Inventor:  Von  Lintzgy,  Martin  Robert 

c/o  Fourwinds  Grampound  Road 
Truro  Cornwall  TR2  4DS(GB) 

©  Representative:  Kirk,  Geoffrey  Thomas  et  al, 
BATCHELLOR,  KIRK  &  EYLES  2  Pear  Tree  Court 
Farringdon  Road 
London  EC1R  ODS(GB) 

©  Remote  control  system. 
 A  system  for  remotely  controlling  operation  of  a  device 

has  a  transmitter  unit  (Figure  1)  and  a  receiving  unit  (Figure 
2).  The  transmitter  unit  has  a  circuit  (2)  which  produces  a 
control  signal  when  the  system  is  being  operated,  and 
transmitter  circuit  (6,  10,  11)  for  repeatedly  transmitting  the 
control  sianal.  The  receiver  unit  has  a  receiving  circuit  (20,  2, 

22)  which  receives  the  transmitted  signal,  and  operation 
control  circuit  (24-30)  responsive  to  the  received  signal  for 
initiating  operation  of  the  device  and  maintaining  operation 
of  the  device  provided  the  transmitted  control  signal  con- 
tinues  to  be  received. 





The  p resen t   i nven t ion   r e l a t e s   to  a  r emo te   con t ro l   s y s t e m ,  

and  in  p a r t i c u l a r ,   a l though   not  e x c l u s i v e l y   to  an  i n f r a - r e d   r e m o t e  

c o n t r o l   device  for  i n d u s t r i a l   m a c h i n e r y .  

If  an  e l e c t r i c a l l y   c o n t r o l l e d   mach ine   is  to  be  o p e r a t e d  

by  r e m o t e   means   it  p r e s e n t s   a  p o s s i b l e   d a n g e r   once   the  m a i n  

c o n t a c t o r   is  e n e r g i s e d .   With  normal  i n f r a - r e d   dev ices   and  r e m o t e  

con t ro l   equ ipment   the  main  c o n t a c t o r   becomes   e n e r g i s e d   by  a  m a n u a l  

o p e r a t i o n   e.g.  push  bu t ton ,   and  s tays  e n e r g i s e d   until  un l a t ched   by  a  

second  manual  o p e r a t i o n .  

According   to  the  i nven t ion   the re   is  p rov ided   a  system  f o r  

r e m o t e l y   con t ro l l i ng   o p e r a t i o n   of  a  device  compr i s ing :   a  t r a n s m i t t e r  

unit  inc luding   means  for  p roduc ing   a  con t ro l   s ignal   when  the  s y s t e m  

is  being  o p e r a t e d ,   and  t r a n s m i t t e r   means  for  r e p e a t e d l y   t r a n s m i t t i n g  

the  c o n t r o l   s i g n a l ,   and  a  r e c e i v e r   uni t   i n c l u d i n g   means  f o r  

r e c e i v i n g   the  t r a n s m i t t e d   s i g n a l ,   and  m e a n s   r e s p o n s i v e   to  t h e  

r e c e i v e d   s i g n a l   for  i n i t i a t i n g   o p e r a t i o n   of  the  dev i ce   a n d  

m a i n t a i n i n g   o p e r a t i o n   of  the  device   p rov ided   the  t r a n s m i t t e d   c o n t r o l  

s ignal   c o n t i n u e s   to  be  r e c e i v e d .  

The  con t ro l   signal  may  be  c o n t i n u o u s l y   t r a n s m i t t e d ,   b u t  

p r e f e r a b l y   the  t r a n s m i t t e r   means  has  means  for  i n t e r m i t e n t l y   a n d  

c o n t i n u a l l y   t r a n s m i t t i n g   the  con t ro l   s ignal ,   and  the  r e c e i v e r  u n i t  

has  t imer  means  which  p rov ides   an  ou tpu t   to  ma in ta in   the  o p e r a t i o n  

of  the  device   p rov ided   the  con t ro l   s ignal   is  r e c e i v e d   within  a  t i m e  

p e r i o d   of  the  t i m e r   m e a n s .   P r e f e r a b l y   the  c o n t r o l   s igna l   i s  

t r a n s m i t t e d   severa l   times  within  the  time  per iod  of  the  timer  m e a n s ,  
and  p rov ided   that   one  of  the  con t ro l   s ignals   is  r e ce ived   in  t h e  

per iod   of  the  t imer  means,  the  o p e r a t i o n   of  the  device  will  be 

m a i n t a i n e d .  

The  r e m o t e   c o n t r o l   s y s t e m   can  c o n t r o l   a  number   o f  

f u n c t i o n s   of  the  c o n t r o l l e d   d e v i c e ,   by  the   t r a n s m i t t e r   u n i t  

inc lud ing   means  for  t r a n s m i t t i n g   func t ion   codes  c o r r e s p o n d i n g   to  t h e  

des i r ed   con t ro l   func t ion ,   and  the  r e c e i v e r   unit  includes   d e c o d i n g  



means  for  decoding  the  t r a n s m i t t e d   f u n c t i o n   codes  and  con t ro l   m e a n s  

c o n t r o l l i n g   the  r e q u i r e d   f u n c t i o n   in  r e sponse   to  the  output   of  t h e  

d e c o d e r   means.  A  t r a n s m i t t e d   f u n c t i o n   code  can  serve  as  the  c o n t r o l  

s ignal   to  main  overa l l   o p e r a t i o n  .   of  the  dev ice .   So  the  c o n t r o l  

s ignal   can  be  c o n s t i t u t e d   by  a  f i r s t   s ignal   t r a n s m i t t e d   while  no  

f u n c t i o n   is  s e l e c t e d ,   and  a  f u n c t i o n   code  s ignal   when  a  func t ion   is  

s e l e c t e d .  

The  system  p r e f e r a b l y   has  a  number  of  code  t r a n s m i t t e r  

means  the  ou tpu t s   of  which  are  m u l t i p l e x e d ,   and  the  r e c e i v e r   has  a  

c o r r e s p o n d i n g   number  of  d e c o d e r s   each   r e s p o n s i v e   to  the  code  s i g n a l s  

from  a  p a r t i c u l a r   one  of  the  code  t r a n s m i t t e r   means .  

A  p r e f e r r e d   e m b o d i m e n t   of  the  i nven t ion   will  now  be  

described  with  reference   to  the  a c c o m p a n y i n g   d rawings   w h e r e i n :  

F igure   1  is  a  block  d iagram  of  a  t r a n s m i t t e r   unit;  a n d  

F igure   2  is  a  block  d iagram  of  a  r e c e i v e r   u n i t .  

R e f e r r i n g   f i r s t   to  F igure   1,  a  t r a n s m i t t e r   unit  has  a  

s t a r t   swi tch  1  c o n n e c t e d   to  a  "SET  LATCH"  input  of  a  "D"  type  f l i p -  

flop  2.  The  s ta r t   swi tch   1  is  also  c o n n e c t e d   to  a  " T R I G G E R "   i n p u t  

of  an  a u t o - s t o p   t i m e r   3  w h i c h   has  an  o u t p u t   c o n n e c t e d   to  a n  

"UNLATCH"  input  of  "D"  type  f l i p - f l o p   2.  The  "D"  type  f l i p - f l op   2 

has  output   c o n n e c t e d   to  a  f i r s t   input  of  an  AND  gate  4.  

F u n c t i o n s   s w i t c h e s   5  on  a  key  pad,  are  c o n n e c t e d   to  a  

f i rs t   pulse  g e n e r a t o r   6  and  a  s econd   pulse  g e n e r a t o r   7,  and  also  t o  

a  pu l se   g e n e r a t o r   s e l e c t   l o g i c   and  m u l t i p l e x e r   8.  The  p u l s e  

g e n e r a t o r   se lec t   logic  and  m u l t i p l e x e r   8  has  enable   ou tpu t s   PG1  a n d  

PG2  c o n n e c t e d   to  the  f i rs t   pulse  g e n e r a t o r   6  and  the  second  p u l s e  

g e n e r a t o r   7,  r e s p e c t i v e l y .   The  s econd   pulse  g e n e r a t o r   7  has  a  

s y n c h r o n i s a t i o n   ou tpu t   c o n n e c t e d   to  a  c o r r e s p o n d i n g   input  of  t h e  

f i rs t   pulse  g e n e r a t o r   6. 

The  f u n c t i o n   s w i t c h e s   5  are  also  c o n n e c t e d   to  inputs   o f  

a  NOR  gate  9,  the  ou tpu t   of  which  is  c o n n e c t e d   to  a  second  input  o f  

AND  gate  4  and  RE-TRIGGER  input  of  au to - s top   timer  3. 

T h e   pulse  g e n e r a t o r s   6  and  7  have  ou tpu t s   c o n n e c t e d   t o  

inputs   of  an  a d d e r / o u t p u t   s t age   10.  Outpu t   of  a d d e r / o u t p u t   s tage  10 

is  c o n n e c t e d   to  i n f r a - r e d   LEDs  11.  



A  stop  switch  12  is  connected  to  the  UNLATCH  input  of  "D"  

type  f l i p - f l o p   2,  and  an  input  to  pulse  gene ra to r   6. 

R e f e r r i n g   now  to  Figure  2,  a  r e c e i v e r   unit  has  an  I . R .  

s e n s o r / p r e a m p   s tage   20  with  an  output   c o n n e c t e d   to  a  f i rst   d e c o d e r  

21  and  a  second  decode r   22.  The  decode r s   21  and  22  have  o u t p u t s  

c o n n e c t e d   to  a  mixer  and  output   s tage  23,  which  in  turn  has  o u t p u t s  

c o n n e c t e d   to  r e lays   24  for  c o n t r o l l i n g   motor  f u n c t i o n s .  

The  f irst   decoder   21  has  an  IDENT  pulse  output   c o n n e c t e d  

to  an  input  of  a  2 - s e c o n d   t imer  25.  An  output  of  2 - s e c o n d   t imer  25 

is  c o n n e c t e d   to  a  f i rst   input  of  an  AND  gate  26.  An  output   from  a  

feed  back  con t ro l   system  of  the  crane  (HIGH  when  motors  running)   is 

c o n n e c t e d   to  a  second  input  of  AND  gate  26.  An  output   of  AND  g a t e  

26  is  c o n n e c t e d   to  an  input  of  D- type   la tch  27,  which  has  a u t o - r e s e t  

input  which  o p e r a t e s   at  s w i t c h - o n .   A  Q  output   of  la tch   27  is 

c o n n e c t e d   to  a  faul t   warning   light  31  and  a  Q  output   is  c o n n e c t e d   t o  

output   re lays   24  as  an  e n a b l e .  

A  "START"  output  of  decoder  21  is  connected  to  a  "LATCH" 

input  of  a  la tch   28,  and  a  "STOP"  output   of  decoder   21  is  c o n n e c t e d  

to  an  "UNLATCH"  input  of  la tch  28.  An  output   of  la tch  28  is 

connected  to  one  input  of  AND  gate  32.  The  output  of  AND  gate  32  is 

c o n n e c t e d   to  a  TRIGGER  input  of  a  1 - s e c o n d   t imer  29.  The  t imer  29 

also  has  input  c o n n e c t e d   to  the  "STOP"  ouput  of  the  decoder   21.  An 

output   of  t imer  29  is  c o n n e c t e d   to  "START"  relay  (main  c o n t a c t o r )  

30.  The  IDENT  ou tpu t   of  the  f irst   decoder   21  is  c o n n e c t e d   to  a  

second  input  of  AND  gate  32.  

O p e r a t i o n   of  the  combined   t r a n s m i t t e r / r e c e i v e r   s y s t e m  

will  now  be  d e s c r i b e d   with  r e f e r e n c e   to  the  o p e r a t i o n   of  a  c r a n e ,  

though  it  will  be  a p p r e c i a t e d   that   o ther   types  of  e l e c t r o m e c h a n i c a l  

devices   can  be  ope ra t ed   by  the  s y s t e m .  
In  genera l   terms  the  system  o p e r a t e s   as  fol lows:   a  u s e r  

sw i t ches   on  the  t r a n s m i t t e r   by  means  of  the  key  o p e r a t e d   s t a r t  

swi tch   1.  The  t r a n s m i t t e r   t r a n s m i t s   an  i n f r a - r e d   signal  which  is 

picked  up  by  the  r e c e i v e r   mounted  on  the  crane.   The  r e c e i v e r  

d e c o d e s   the  s i g n a l   and  s t a r t s   the  c r a n e   by  e n g a g i n g   the  m a i n  

c o n t a c t o r   30.  The  user  then  o p e r a t e s   one  of  the  func t ion   s e l e c t i o n  



s w i t c h e s   5  and  the  t r a n s m i t t e r   sends  the  a p p r o p r i a t e   con t ro l   s i g n a l  

which  is  d e c o d e d   by  the  r e c e i v e r   and  the  s e l e c t e d   part   of  the  c r a n e  

is  o p e r a t e d .  

The  o p e r a t i o n   of  the  system  will  now  be  d e s c r i b e d   in  m o r e  

d e t a i l .  

When  the  s t a r t   swi tch   1  is  c losed  by  o p e r a t i o n   of  the  key  

swi tch ,   t h e  " D "   type  f l i p - f l o p   2  is  t r i g g e r e d   and  the  l a t c h e d   o u t p u t  

of  "D"  type   f l i p - f l o p   2  is  app l ied   to  the  f i rs t   pulse  code  g e n e r a t o r  

6  through  AND  gate  4  as  a  START  signal.  The  other  input  to  AND  ga t e  

4  from  NOR  ga te   9  is  HIGH  because   the  inputs   to  NOR  gate  9  are  l o w ,  

no  f u n c t i o n   being  s e l e c t e d .   The  pulse  g e n e r a t o r   p r o d u c e s   a  s i g n a l  

which  is  sent   via  the  output   s tage   10  to  I.R.  LEDs  11  and  t h e  

t r a n s m i t t e d   s ignal   is  r e c e i v e d   by  I.R.  sensor   20  of  the  r e c e i v e r .  

The  f irst   d e c o d e r   21,  r e c e i v e s   the  ou tput   of  p reamp  20  and  s u p p l i e s  

a  START  s ignal   to  l a t ch   28.  Timer  29  is  t r i g g e r e d ,   which  in  t u r n  

o p e r a t e s   the  "START"   relay  or  main  c o n t a c t o r .   The  START  signal   is  

then  sent  r e p e a t e d l y   from  the  t r a n s m i t t e r   to  ma in t a in   the  c o n t a c t o r  

e n g a g e d .  

The  f i rs t   decoder   21  r e sponds   to  the  output   of  p reamp  20 

and  the  p r o v i d e s   a  "START"  ou tpu t   to  la tch   la tch   28.  A  high  l e v e l  

is  thus  p r o v i d e d   to  one  input  of  AND  gate  32.  The  decode r   21  a l s o  

p roduces   an  IDENT  pulse  each  time  a  valid  command  signal  is  r e c e i v e d  

(approx .   every   130  ms.).  This  command  s ignal   may  e i the r   be  t h e  

START  s ignal   r e - t r a n s m i t t e d   or  a  f u n c t i o n   signal.   The  IDENT  s i g n a l  

is  provided  to  AND  gate  32  and  thence  to  a  TRIGGER  input  of  1  second 

t imer  29.  As  long  as  the  1  second   time  29  r ema ins   r e t r i g g e r e d   by 

the  IDENT  s igna l   an  ou tput   will  be  p r o v i d e d   to  engage   START  r e l a y  

(main  c o n t a c t o r  )   30.  

The  t ime  per iod   b e t w e e n   IDENT  signals   is  of  the  order  of  

o n e - e i g h t h   of  the  pe r iod   of  t imer   29.  This  allows  for  the  I.R.  l ink  

to  be  m o m e n t a r i l y   b roken   w i thou t   i n t e r r u p t i n g   the  main  c o n t a c t o r .  

If  the  o p e r a t o r   moves  out  of  range ,   for  example ,   for  more  than  t h e  

one  s e c o n d   p e r i o d   of  t i m e r   29,  the   main  c o n t a c t o r   will  be  

d e n e r g i s e d .   H o w e v e r ,   when  the  o p e r a t o r   moves  back  into  range ,   t h e  

c o n t a c t o r   will  be  r e - e n e r g i s e d .  



If  a  s i n g l e   one  of  the   f u n c t i o n   s w i t c h e s   5  is  n o w  

o p e r a t e d ,   a  c o r r e s p o n d i n g   f u n c t i o n   signal   is  g e n e r a t e d   by  the  f i r s t  

pulse  g e n e r a t o r   6.  At  the  same  time  an  input  to  NOR  gate  9  g o e s  

low,  s e t t i ng   the  output   low  and  t h e r e b y   blocking  the  START  s i g n a l  

from  passing  through  AND  gate   4.  If  the  func t ion   but ton  is  r e l e a s e d  

the  levels   of  NOR  gate  9  and  AND  gate  4  r eve r t   and  the  s tar t   s i g n a l  

is  a g a i n   t r a n s m i t t e d .   It  will   be  a p p r e c i a t e d   t h a t   thus ,   o n c e  

a c t i v a t e d ,   the  system  c o n t i n u o u s l y   sends  an  output   signal,   e i t h e r  

the  s ta r t   signal  or  a  f u n c t i o n   s i g n a l .  

The  func t ion   s ignal   r e c e i v e d   by  the  r ece ive r   is  d e c o d e d  

in  the  first   decoder   21  which  provides ,   an  a p p r o p r i a t e   output  t o  

mixe r   and  o u t p u t   s t a g e   23  to  o p e r a t e   one  of  the  14  f u n c t i o n  

c o n t r o l l i n g   re lays   24,  to  ca r ry   out  the  s e l e c t e d   o p e r a t i o n .  

The  f i r s t   and  s e c o n d   p u l s e   g e n e r a t o r s   6  and  7  e a c h  

p r o d u c e s   a  d i s t i n c t   code  w h i c h   can  only  be  r e c o g n i s e d   by  t h e  

r e s p e c t i v e   of  the  decode r s   21,22  in  the  r e c e i v e r .   So,  a  t r a n s m i t t e d  

signal   o r i g ina t i ng   from  the  f i r s t   pulse  g e n e r a t o r   (code  1)  6  c a n  

only  be  decoded   by  the  f i rs t   d e c o d e r   21,  and  s imilar ly   the  o u t p u t  

from  pulse  g e n e r a t o r   7  can  only  be  decoded   by  decoder   22.  When  t w o  

f u n c t i o n s   are  s e l e c t e d ,   the  pulse  g e n e r a t o r s   each  respond  to  one  o f  

the  input  func t ions .   The  two  f u n c t i o n s   are  o rdered   in  pr ior i ty   by 

se l ec t   logic  8,  and  the  f u n c t i o n   of  higher  p r ior i ty   is  assigned  t o  

the  f i r s t   pulse   g e n e r a t o r   6  and  the  l ower   p r i o r i t y   f u n c t i o n   i s  

a s s i g n e d   to  the  s e c o n d   p u l s e   g e n e r a t o r   7,  by  the  s e l e c t   l o g i c  

e n a b l i n g   the  a p p r o p r i a t e   p u l s e   g e n e r a t o r   to  r e s p o n d   to  t h e  

a p p r o p r i a t e   f unc t ion   swi tch   s igna l .   The  ou tputs   of  pulse  g e n e r a t o r s  

6,7  a^e  m u l t i p l e x e d ,   and  the  adder   s t age   .10  provides   a  c o m p o s i t e  

signal  in  which  the  two  coded  s igna ls   remain  s e p a r a t e .   The  o u t p u t  

s t age   10  p roduces   large  c u r r e n t   pulse  in  t r a n s m i t t i n g   diode  11  a w a y .  

When  the  m u l t i p l e x e d   signal   is  r e c e i v e d   the  decoders   21 

and  22  respond  to  one  or  o ther   of  the  coded  signals.   Thus,  d e c o d e r  

21  will  r e s p o n d   to  the  code   1  p a r t   of  the  r e c e i v e d   s igna l   a n d  

decoder   22  will  respond  to  the  code  2  part  of  the  r ece ived   s i gna l .  

Each  de; oder  21,  22  will  send  an  a p p r o p r i a t e   control   output  s i g n a l  

to  mixer  and  output   s tage   23 .  



If  the  o p e r a t o r   moves  out  of  range   while  a  f unc t ion   is 

s e l e c t e d ,   then   the  motor   f u n c t i o n   is  d e - e n e r g i s e d ,   fo l lowed   1  s e c o n d  

l a t e r   by  the  main  c o n t a c t o r .   When  the  o p e r a t o r   again  comes  in  r a n g e  
the  f u n c t i o n   will  have  to  be  d e - s e l e c t e d   to  allow  the  START  s i g n a l  

to  be  sent  again   to  reengage  the  main  c o n t a c t o r .  

The  system  also  inc ludes   a  t i m e - o u t   or  a u t o - s t o p   f e a t u r e .  

Unless  the  a u t o - s t o p   t imer  (3)  r e c e i v e s   a  r e t r i g g e r   input  within  t h e  

a l l o t t e d   time  per iod ,   e.g.  10  minutes ,   a  "STOP"  signal  is  sent  t o  

pulse  g e n e r a t o r   6  and  an  UNLATCH  signal  is  sent  to  "D"  type  f l i p -  

flop  2.  The  r e t r i g g e r   input  of  a u t o - s t o p   t imer  (3)  is  c o n n e c t e d   t o  

r e c e i v e   the   o u t p u t   of  NOR  g a t e   9,  so  t h a t   the   t i m e r   will  b e  

r e t r i g g e r d   if  one  of  f u n c t i o n   s e l e c t   s w i t c h e s   5  is  o p e r a t e d  

p rov id ing   an  input  to  NOR  gate  9.  

The  c rane   can  be  s t o p p e d   at  the  end  of  o p e r a t i o n   by  t h e  

stop  sw i t ch   12.  That  swi tch   p rov ides   a  STOP  signal   to  the  p u l s e  

g e n e r a t o r   6  which  in  turn  sends  the  STOP  s ignal   to  the  r e c e i v e r .  

The  d e c o d e r   21  r e c e i v e s   the  STOP  signal  and  passes   the  signal  on  t o  

the  l a t ch   28  which  is  u n l a t c h e d ,   and  c o n s e q u e n t l y   the  AND  gate  32  is 

b l o c k e d .   The   t i m e r   29  is  no t   r e t r i g g e r e d   and  the   m a i n  

c o n t a c t o r / S T A R T   re lay   30  will  be  opened.   F u r t h e r   the  STOP  s i g n a l  

from  d e c o d e r   21  is  sent  d i r e c t l y   to  t imer  29  to  over ide   the  t i m e r  

o p e r a t i o n   to  give  a  rapid  stop  r e s p o n s e .  

The  r e c e i v e r   inc ludes   error   d e t e c t i o n   c i r c u i t r y   in  w h i c h  

a  s ignal   is  p i cked   up  by  means  of  an  o p t o - s e n s o r   in  the  m o t o r  

o p e r a t i n g   c o n t a c t o r   c i r cu i t ,   which  s ignal   is  "HIGH"   whilst   a n y  
c o n t a c t o r   is  e n e r g i s e d .   This  s ignal   is  supp l i ed   to  one  input  of  AND 

gate   26  which  r e c e i v e s   the  ou tpu t   of  t imer   25.  Ident   s ignals  a r e  

used  to  m a i n t a i n   t imer   25  i n  a   t r i g g e r e d   cond i t i on .   The  f a u l t  

d e t e c t o r   i nc ludes   D  type  l a tch   (27)  which  is  r e se t   (Q=O)  by  a  C / R  

n e t w o r k   each  time  the  system  is  s w i t c h e d   on.  The  "D"  input  is  s e t  

High  and  t h e r e f o r e   the  l a tch   is  wai t ing   for  a  t r i gge r   edge  at  t h e  

clock  input .   In  normal  o p e r a t i o n ,   a  pos i t ive   going  edge  is  n o t  

p r e s e n t e d   to  its  clock  input  due  to  the  fact   tha t   the  f e e d b a c k  

signal   will  a lways   go  low  be fo re   Q  from  t imer   (25)  goes  h igh .  

In  a  fault   c o n d i t i o n   e.g.  a  re lay  c o n t a c t   welded  s h u t ,  



t h e r e   will  be  a  High  on  the  f e e d b a c k   l ine .   If  no  s i g n a l s   a r e  

r e c e i v e d ,  Q   on  t imer   (25)  will  also  go  high  and  thus  t r i gge r   l a t c h  

(27)  by  means  of  AND  gate   (26).  The  motor  con t ro l s   re lays  have  a  

common  supply  rail  and  this  is  d isabled   (by  means  of  a  t r a n s i s t o r  

swi tch)   by  t h e  Q   ou tpu t   of  Latch   (27).  The  system  now  r e m a i n s  

i n o p e r a t i v e   and  a  warn ing   beacon   is  lit  ( c o n t r o l l e d   by  the  Q  o u t p u t  

of  (27)).   Turn ing   off  and  then  on  again  r e se t s   the  system  ( p r o v i d e d  

fault   has  been  c l e a r e d ) .  



1.  A  system  for  r e m o t e l y   con t ro l l i ng   o p e r a t i o n   of  a  d e v i c e  

compr i s ing :   a  t r a n s m i t t e r   unit  including  means  for  p r o d u c i n g   a  

control   signal  when  the  system  is  being  o p e r a t e d ,   and  t r a n s m i t t e r  

means  for  r e p e a t e d l y   t r a n s m i t t i n g   the  con t ro l   s ignal ,   and  a  r e c e i v e r  

unit  inc luding   means  for  r e ce iv ing   the  t r a n s m i t t e d   s ignal ,   a n d  

o p e r a t i o n   con t ro l   means  r e spons ive   to  the  r e c e i v e d   signal  f o r  

i n i t i a t i n g   o p e r a t i o n   of  the  device  and  ma in t a in ing   o p e r a t i o n   of  t h e  

device  p rov ided   the  t r a n s m i t t e d   control   signal  c o n t i n u e s   to  be 

r e c e i v e d .  

2.  A  system  for  r e m o t e l y   con t ro l l ing   o p e r a t i o n   of  a  device   a s  

c la imed  in  claim  1,  whe re in   the  t r a n s m i t t e r   means  has  means  f o r  

i n t e r m i t t e n t l y   and  c o n t i n u a l l y   t r a n s m i t t i n g   the  con t ro l   s ignal ,   a n d  

in  the  r e c e i v e r   unit  the  o p e r a t i o n   cont ro l   means  has  t imer  means  f o r  

p roduc ing   an  ou tpu t   to  ma in ta in   ope ra t i on   of  the  device   p rov ided   t h e  

t r a n s m i t t e d   con t ro l   s ignal   is  r ece ived   within  a  t iming  per iod  of  t h e  

timer  means .  

3.  A  system  for  r e m o t e l y   con t ro l l i ng   o p e r a t i o n   of  a  device   a s  

claimed  in  claim  2,  whe re in   the  t r a n s m i t t e r   means  is  a d a p t e d   t o  

t r ansmi t   the  i n t e r m i t t e n t   cont ro l   signal  severa l   t imes  within  t h e  

per iod  of  the  t imer   m e a n s .  

4.  A  system  for  r e m o t e l y   con t ro l l ing   o p e r a t i o n   of  a  dev ice   a s  

c la imed  in  claim  1,  2  or  3,  wherein  the  t r a n s m i t t e r   unit  i n c l u d e s  

means  for  p r o d u c i n g   f u n c t i o n   codes  to  be  t r a n s m i t t e d ,   which  c o d e s  

c o r r e s p o n d   to  de s i r ed   f u n c t i o n s   o f - the   device   to  be  c o n t r o l l e d ,   a n d  

the  r e c e i v e r   unit  i n c l u d e s   decoder   means  for  decod ing   r e c e i v e d  

func t ion   codes,   and  the  o p e r a t i o n   cont ro l   means  has  means  f o r  

p roduc ing   a  f u n c t i o n   c o n t r o l   signal  for  the  device   in  r e sponse   t o  

the  decoded   f u n c t i o n   c o d e s .  

5.  A  system  for  r e m o t e l y   con t ro l l i ng   o p e r a t i o n   of  a  device   a s  



c la imed   in  claim  4,  wherein   the  con t ro l   signal  to  mainta in   o p e r a t i o n  

of  the  device   can  be  c o n s t i t u t e d   by  a  func t ion   code,  so  t h a t  

o p e r a t i o n   of  the  device   is  m a i n t a i n e d   p rovided   a  func t ion   code  is 

r e c e i v e d   or  in  the  a b s e n c e   of  a  f u n c t i o n   code  p rovided   an  o p e r a t i o n  

main tenance   s igna l   t r a n s m i t t e d   by  the  t r a n s m i t t e r   unit  is  r e c e i v e d .  

6.  A  system  for  r emo te ly   c o n t r o l l i n g   o p e r a t i o n   of  a  device   a s  

c la imed   in  claim  4  or  5,  wherein  the  t r a n s m i t t e r   unit  inc ludes   m e a n s  

for  g e n e r a t i n g   two  func t ion   codes,   and  forming  a  compos i t e   signal  t o  

be  t r a n s m i t t e d   inc lud ing   both  func t ion   codes,   and  the  r e c e i v i n g   un i t  

has  means  for  s e p a r a t i n g   the  t r a n s m i t t e d   signal  to  r e l ease   the  t w o  

func t ion   codes  for  decoding   by  the  decoding   m e a n s .  
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