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©  Sound  operated  start  circuit. 

©   The  invention  is  concerned  with  starting  of  electrical 
machines  from  a  sound  emitting  device  and  is  particularly 
concerned  with  safety  circuits  for  the  start  of  a  coal  getting 
machine  on  the  sounding  of  a  klaxon  giving  warning  to  mine 
workers  underground  that  the  machine  is  to  be  started  and 
hence  to  keep  clear.  The  signal  from  the  klaxon  is  detected  as 
to  certain  predetermined  parameters  including  amplitude, 
frequency  and  the  rate  at  which  the  klaxon  is  being  operated 
since  it  would  normally  be  controlled  by  a  water  driven 
pump.  The  signal  is  then  fed  to  a  discriminator  circuit  which 
then  determines  that  these  parameters  are  correct.  Two  such 
circuits  are  provided  in  parallel  with  each  other  and  a  signal 
to  enable  the  machine  to  be  started  is  only  provided  at  an 
output  terminal  when  the  correct  signal  is  found  and 
detected  by  both  circuits  simultaneously. 
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T h e   invention  is  concerned  with  starting  of  electrical 
machines  from  a  sound  emitting  device  and  is  particularly 
concerned  with  safety  circuits  for  the  start  of  a  coal  getting 
machine  on  the  sounding  of  a  klaxon  giving  warning  to  mine 
workers  underground  that  the  machine  is  to  be  started  and 
hence  to  keep  clear.  The  signal  from  the  klaxon  is  detected  as 
to  certain  predetermined  parameters  including  amplitude, 
frequency  and  the  rate  at  which  the  klaxon  is  being  operated 
since  it  would  normally  be  controlled  by  a  water  driven 
pump.  The  signal  is  then  fed  to  a  discriminator  circuit  which 
then  determines  that  these  parameters  are  correct.  Two  such 
circuits  are  provided  in  parallel  with  each  other  and  a  signal 
to  enable  the  machine  to  be  started  is  only  provided  at  an 
output  terminal  when  the  correct  signal  is  found  and 
detected  by  both  circuits  simultaneously. 



This   i n v e n t i o n   is  c o n c e r n e d   with  a  s a f e t y   s t a r t   up  c i r c u i t  

for   use  wi th   e l e c t r i c a l l y   o p e r a t e d   mach ines   and  in  p a r t i c u l a r  

u n d e r g r o u n d   coa l   min ing   m a c h i n e s .  

In  u n d e r g r o u n d   mine  w o r k i n g s ,   e s p e c i a l l y   coal   m i n e s ,   i t  

w i l l   be  a p p r e c i a t e d   t h a t   in  the  c o n f i n e d   space   and  l a c k   o f  

v i s i b i l i t y   i t   is  n e c e s s a r y   to  e n s u r e   t h a t   no  p e r s o n   is  c l o s e l y  

a d j a c e n t   to  a  coa l   min ing   machine   at  the  time  of  s t a r t i n g   up  o f  

t h a t   m a c h i n e .   I t   is  t h e r e f o r e   n e c e s s a r y   to  g ive   an  a d e q u a t e  

warn ing   when  a  machine   is  to  s t a r t   u p .  

It  w i l l   be  a p p r e c i a t e d   t h a t   a  coal   face   may  e x t e n d   f o r  

more  t han   250  y a r d s   or  more  and  t h e r e f o r e   a u d i b l e   wa rn ing   m e a n s  

have  to  be  p r o v i d e d   which  ex t end   a long   the  l e n g t h   of  the  f a c e  

so  t h a t   a l l   may  be  g i v e n   n o t i c e   t h a t   the  machine   is  to  s t a r t  

up.  A  c o n v e y o r   w i l l   be  p r o v i d e d   a long  the  l e n g t h   of  the  f a c e  

a long  which  a  c o a l - w i n n i n g   machine   can  t r a v e l .  

H i t h e r t o   the  p r a c t i c e   has  been  to  p r o v i d e   a  c e n t r a l i s e d  

warn ing   sy s t em  wi th   a m p l i f i e r s   or  o t h e r   sound  e m i t t i n g   d e v i c e s  

t h r o u g h o u t   the  u n d e r g r o u n d   mine  working  which  are   o p e r a t e d  

whenever   any  coa l   min ing   machine   is  to  be  s t a r t e d   u p .  
The  o p e r a t i v e s   u n d e r g r o u n d   have  t h e r e f o r e   not  been  ab le   t o  

a s c e r t a i n   which  mach ine   is  to  be  s t a r t e d   u p .  
One  of  the  o b j e c t s   in  the  p r e s e n t   i n v e n t i o n   is  to  p r o v i d e  

a  c o n t r o l   c i r c u i t   which  e n a b l e s   a  t ime  d e l a y   from  the  s o u n d i n g  

of  an  a u d i b l e   wa rn ing   b e f o r e   the  s t a r t   up  of  a  m a c h i n e .  

It   is  a l s o   known  fo r   a  w a t e r   warn ing   c i r c u i t   to  b e  

a s s o c i a t e d   wi th   the  s t a r t   up  of  a  coa l   g e t t i n g   m a c h i n e .   The  

wa te r   j e t s   are   p r o v i d e d   at  s p e c i f i e d   l o c a l i t i e s   which  emit   a  

f i ne   s p r a y   of  w a t e r   fo r   a  p e r i o d   of  t ime  p r i o r   to  the  s t a r t   up  

of  the  m a c h i n e .   Thus  g i v i n g   the  coa l   m i n e r s   a  c o n t i n u e d  

c o n f i n e d   a u d i b l e   and  p h y s i c a l   ( w a t e r )   w a r n i n g .  

I t   is  an  o b j e c t   of  t h i s   i n v e n t i o n   to  e n s u r e   t h a t   the  w a t e r  

warn ing   j e t s   are  f u n c t i o n i n g   c o r r e c t l y   p r i o r   to  the  m a c h i n e  

s t a r t   up.  The  k l axon   p r o v i d i n g   the  a u d i b l e   warn ing   i s  

c o n v e n i e n t l y   o p e r a t e d   by  a  wa te r   d r i v e n   motor   as  d e t a i l e d  

h e r e i n a f t e r .   Water  under   p r e s s u r e   i s s u e s   from  wa t e r   w a r n i n g  



j e t s   on  to  the  coal   face   and  the  p r e s e n t   i n v e n t i o n   i n c l u d e s   t h e  

s t e p s   of  s w i t c h i n g   on  the  wa t e r   j e t s ,   the  sound ing   of  a n  

a u d i b l e   w a r n i n g   and  a f t e r   a  p r e d e t e r m i n e d   i n t e r v a l   of  t ime  t h e  

s t a r t   up  of  the  coa l   g e t t i n g   m a c h i n e .   I t   is  a l s o   a  f e a t u r e   o f  

the  p r e s e n t   i n v e n t i o n   t h a t   the  mach ine   is  not  s t a r t e d   u n l e s s   a  

p r e d e t e r m i n e d   f low  of  wa t e r   to  the  j e t s   has  been  e s t a b l i s h e d .  

I t   is  p o s s i b l e   for   a  b r eak   in  a  w a t e r   p ipe   to  occu r   in  w h i c h  

e v e n t   the  w a t e r   f low  would  be  h i g h e r   than  the  p r e d e t e r m i n e d  

v a l u e .   In  the  a l t e r n a t i v e   one  or  more  of  the  j e t s   may  b e  

b locked   in  which  e v e n t   the  w a t e r   f low  would  be  below  t h e  

p r e d e t e r m i n e d   v a l u e  

A c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   t h e r e   is  p r o v i d e d  

e l e c t r i c   c o n t r o l   means  for   the  o p e r a t i o n   of  an  e l e c t r i c a l  

machine   p a r t i c u l a r l y   a  coa l   g e t t i n g   machine   c o m p r i s i n g   m e a n s  

for   d e t e c t i n g   sound  of  a  q u a l i t y   w i t h i n   p r e d e t e r m i n e d  

p a r a m e t e r s ,   and  for   r e j e c t i n g   sound  not   w i t h i n   t h e  

p r e d e t e r m i n e d   p a r a m e t e r s ,   p r o v i d i n g   an  e l e c t r i c a l   s i g n a l  

c o n s e q u e n t   upon  the  d e t e c t i o n   of  the  c o r r e c t   sound ,   means  f o r  

f e e d i n g   s a i d   s i g n a l   to  a  t ime  d e l a y   c i r c u i t   and  p r o v i d i n g   t h e  

sound  is  m a i n t a i n e d   w i t h i n   the  p r e d e t e r m i n e d   p a r a m e t e r s   fo r   a  

p r e d e t e r m i n e d   i n t e r v a l   of  t ime ,   p r o v i d i n g   a  s i g n a l   to  s t a r t   a n  

e l e c t r i c a l   m a c h i n e .  

In  the  a p p l i c a t i o n   of  the  p r e s e n t   i n v e n t i o n   to  u n d e r g r o u n d  

coa l   mine  w o r k i n g s   a  w a t e r   o p e r a t e d   k l a x o n   is  p r o v i d e d   and  t h e  

coa l   g e t t i n g   mach ine   is  o p e r a t e d   by  f i r s t l y   t u r n i n g   the   w a t e r  

on  to  the  k l a x o n   and  t h e n c e   t o  - t h e   w a t e r   warn ing   j e t s   of  t h e  

coa l   m a c h i n e .   In  c i r c u i t   wi th   the  w a t e r   s u p p l y   is  the  k l a x o n  

so  t h a t   sound  is  e m i t t e d   from  the  k l a x o n .   The  sound  is  s e n s e d  

by  a  m i c r o p h o n e   and  fed  to  a  a m p l i f i e r   t h e r e a f t e r   to  a  f i l t e r  

in  o r d e r   to  e n s u r e   t h a t   on ly   t h o s e   f r e q u e n c i e s   which  h a v e  

p r e v i o u s l y   been  d e t e r m i n e d   are   p a s s e d   by  the  f i l t e r .   From  t h e  

f i l t e r   the  sound  is  then   fed  to  a  s i g n a l   s p l i t t e r   whence  t h e  

s i g n a l   is  fed  to  two  i d e n t i c a l   c i r c u i t s .   The  s i g n a l   r e c e i v e d  

by  the  two  i d e n t i c a l   c i r c u i t s   is   f i r s t l y   a n a l y s e d   to  e n s u r e  
t h a t   i t s   a m p l i t u d e   is  w i t h i n   g i v e n   v a l u e s .   The  s i g n a l   is   t h e n  

t imed  and  p r o v i d e d   a l l   f u n c t i o n s   a re   c o r r e c t   a  s i g n a l   from  e a c h  

c i r c u i t   is  fed  to  an  'AND'  g a t e .   Thus  if   both   of  the  i d e n t i c a l  



c i r c u i t s   p r o v i d e   a  s i g n a l   s i m u l t a n e o u s l y   to  the  'AND'  g a t e   a 

s i g n a l   is  fed  to  a  r e l a y   or  the  l i k e   to  s t a r t   the  e l e c t r i c a l  

m a c h i n e .  

The  two  i d e n t i c a l   c i r c u i t s   i n c l u d e   c i r c u i t s   which  t ime  o u t  

for   a  p r e d e t e r m i n e d   i n t e r v a l   of  t ime  to  e n s u r e   t h a t   the  s o u n d  

is  e m i t t e d   at  the  g iven   a m p l i t u d e   and  p r e d e t e r m i n e d   f r e q u e n c i e s  

d u r i n g   the  t i m i n g   out   p e r i o d   b e f o r e   a  s i g n a l   is  fed  to  t h e  

'AND'  g a t e .   No  s i g n a l   is  fed  to  the  'AND'  ga te   if  e i t h e r   t h e  

a m p l i t u d e   of  the  sound  is  too  h igh  or  too  low  or  v a r i e s   d u r i n g  

the  t im ing   out  i n t e r v a l .  

F u r t h e r m o r e   no  s i g n a l   is  fed  to  the  'AND'  ga te   i f   t h e r e   i s  

a  f a u l t   in  e i t h e r   of  the  two  i d e n t i c a l   c i r c u i t s .   It   w i l l   b e  

a p p r e c i a t e d   t h a t   in  u n d e r g r o u n d   mine  work ings   the  e l e c t r i c a l  

c i r c u i t s   are  o p e r a t e d   by  low  v o l t a g e   D.C.  and  in  the  e v e n t   of  a  
c i r c u i t   component   f a i l u r e   the  c i r c u i t   may  f a i l   e i t h e r   to  a  

' v o l t a g e '   c o n d i t i o n   or  to  a  'no  v o l t a g e '   c o o n d i t i o n .   If  o n l y  

one  c i r c u i t   were  p r o v i d e d   and  a  component   f a i l e d   t h e r e   would  be  

a  r e a l   p o s s i b i l i t y   of  the  machine   be ing   s t a r t e d   when  t h e  

p r e d e t e r m i n e d   c o n d i t i o n   did  not   e x i s t   i . e .   f a i l   to  a  ' v o l t a g e '  

c o n d i t i o n .   With  two  i d e n t i c a l   c i r c u i t s   the  c o r r e c t   c o n d i t i o n  

must  e x i s t   for   the  second  c i r c u i t   to  pass   a  s i g n a l   to  the  'AND' 

g a t e .  

In  a  m o d i f i e d   embodiment   the  r a t e   of  flow  of  wa t e r   to  t h e  

s p r a y   j e t s   is  m o n i t o r e d   by  the  sound  e m i t t e d   from  the  k l a x o n .  

The  k l axon   c o n s i s t s   of  a  w a t e r   d r i v e n   motor   hav ing   a  s t r i k e r  

which  s t r i k e s   the  f ace   of  a  m e t a l   p l a t e   or  d i a p h r a g m .   The  

f r e q u e n c y   of  sound  e m i t t e d   is  d e t e r m i n e d   by  the  s i z e   a n d  

p o s i t i o n i n g   of  the  me ta l   p l a t e   and  the  a m p l i t u d e   of  the  s o u n d  

by  the  f o r c e   of  the  s t r i k e r   on  to  the  me ta l   p l a t e .   However  t h e  

f r e q u e n c y   of  impact   of  the  s t r i k e r   is  d e p e n d e n t   on  the  f low  o f  

w a t e r   t h r o u g h   the  wa t e r   d r i v e n   pump.  A c c o r d i n g l y   in  t h i s  

embodiment   a  f r e q u e n c y   to  v o l t a g e   d e v i c e   is  p r o v i d e d   w h i c h  

d e t e r m i n e s   the  f r e q u e n c y   of  impac t   of  the  s t r i k e r   and  p r o v i d e s  

a  s i g n a l   in  the  form  of  v o l t a g e   as  a  r e s u l t   t h e r e o f .   If  t h e  

f r e q u e n c y   is  too  high  the  v o l t a g e   w i l l   be  too  high  and  t h e  

machine   not  s t a r t e d .   This   would  i n d i c a t e   a  b r eak   in  a  w a t e r  

p i p e .   S i m i l a r l y   if   the  f r e q u e n c y   is  too  low  the  v o l t a g e   w i l l  



be  too  low  and  a g a i n   the  machine   not  s t a r t e d .   Th i s   w o u l d  

i n d i c a t e   a  c o n d i t i o n   of  a  b l o c k e d   j e t .   In  e i t h e r   case   t h e  

w a t e r   w a r n i n g   of  the  impend ing   s t a r t   of  the  coa l   mach ine   i s  

i n a d e q u a t e .  

In  o r d e r   t h a t   the  p r e s e n t   i n v e n t i o n   may  be  b e t t e r  

u n d e r s t o o d   r e f e r e n c e   is  now  made  to  the  a c c o m p a n y i n g   d r a w i n g s ,  

in  w h i c h : -  

F i g u r e   1  is  a  b l o c k   c i r c u i t   d i ag ram  a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n ;   a n d  

F i g u r e   2  is  a  b l o c k   c i r c u i t   d i ag ram  of  an  a l t e r n a t i v e  

e m b o d i m e n t .  

The  c i r c u i t   d i a g r a m   of  F i g u r e   1  has  a  sound  e m i t t i n g  

d e v i c e   1  which  c o n v e n i e n t l y   w i l l   be  a  k l axon   t h a t   is   w a t e r  

o p e r a t e d .   The  sound  from  the  k l axon   is  s e n s e d   by  a  m i c r o p h o n e  

2  and  the  s i g n a l   from  the  m i c r o p h o n e   is  fed  to  a  f i l t e r   c i r c u i t  

3.  The  f i l t e r   c i r c u i t   e n s u r e s   t h a t   on ly   the  p r e d e t e r m i n e d  

f r e q u e n c i e s   are   p a s s e d   t h r o u g h   in  the  form  of  a  s i g n a l .   S h o u l d  

the  f r e q u e n c i e s   of  the  sound  e m i t t e d   by  the  k l a x o n   1  n o t  

c o n t a i n   the  p r e d e t e r m i n e d   f r e q u e n c i e s   then  no  s i g n a l   w i l l  

emerge  from  the  f i l t e r   c i r c u i t   3 .  

Assuming  t h a t   the  sound  is  of  the  c o r r e c t   f r e q u e n c y   t h e n  

the  s i g n a l   w i l l   be  p a s s e d   by  the  f i l t e r   c i r c u i t   3  to  a  p e a k  

h o l d i n g   c i r c u i t   4  ( e x p l a i n   p l e a s e )   and  t h e n c e   to  a  s i g n a l  

s p l i t t e r   5.  The  peak  h o l d i n g   c i r c u i t   p r o v i d e s   a  s i g n a l   fo r   a  

s h o r t   p e r i o d   of  t ime  a t   the  m a g n i t u d e   of  the  peak  of  an  a p p l i e d  

s i g n a l .   Thus  if   the  k l a x o n   is  p r o d u c i n g   a  sound  of  v a r i a b l e  

a m p l i t u d e   the  peak  h o l d i n g   c i r c u i t   w i l l   p r o v i d e   a  s i g n a l  

c o m m e n s u r a t e   wi th   the  peak  of  the  a p p l i e d   s i g n a l   fo r   a  g i v e n  

p e r i o d   of  t ime  u n t i l   a n o t h e r   s i g n a l   of  the  same  or  g r e a t e r  

a m p l i t u d e   is  a p p l i e d   t h e r e t o .  

On  the   r i g h t   of  F i g u r e   1  a  s e r i e s   of  c o m p o n e n t s   have  t h e  

s u f f i x   B  and  on  the  l e f t   an  i d e n t i c a l   c i r c u i t   has  c o m p o n e n t s  

wi th   the  s u f f i x   A.  The  two  c i r c u i t s   are   i d e n t i c a l   as  w i l l  

a p p e a r   h e r e i n a f t e r   and  in  o r d e r   to  s t a r t   the  mach ine   i t   i s  

n e c e s s a r y   fo r   both   the  c i r c u i t s   A  and  B  to  pas s   a  s i g n a l   to  a n  

AND  g a t e   6.  If  s i g n a l s   from  the  A  and  B  c i r c u i t s   a re   r e c e i v e d  

s i m u l t a n e o u s l y   by  the  AND  g a t e   6  then   a  s i g n a l   is  p a s s e d   to  a  



r e l a y   7  and  t h e n c e   e l e c t r i c a l   c o n n e c t i o n   made  to  a  e l e c t r i c a l  

m a c h i n e ,   as  for   example   a  coal   winning   m a c h i n e .  

H e r e i n a f t e r ,   the  d e s c r i p t i o n   w i l l   r e l a t e   only   to  one  o f  

the  two  c i r c u i t s   A  and  B,  the  o t h e r   be ing   i d e n t i c a l .  

The  s i g n a l   from  the  s i g n a l   s p l i t t e r   5  is  fed  to  a n  

a m p l i t u d e   d e t e c t o r   8.  The  a m p l i t u d e   d e t e c t o r   d e t e r m i n e s   t h a t  

the  a m p l i t u d e   of  the  s i g n a l   e m i t t e d   by  the  k l axon   1  and  p a s s e d  

by  the  f i l t e r   3  is  of  the  c o r r e c t   a m p l i t u d e   or  is  above  o r  

below  the  p r e d e t e r m i n e d   v a l u e s   fo r   a m p l i t u d e .  

Three  o u t p u t s   are  a v a i l a b l e   from  the  a m p l i t u d e   d e t e c t o r  

8a,  8b,  and  8c.  8c  g i v e s   a  s i g n a l   when  no  s i g n a l   is  r e c e i v e d  

by  the  d e t e c t o r .   In  o t h e r   words  t h i s   is  a  s i g n a l   i f   t h e  

a m p l i t u d e   d e t e r m i n e d   by  the  a m p l i t u d e   d e t e c t o r   is  e i t h e r   t o o  

low  or  does  not   e x i s t .   No  s i g n a l   e x i s t s   at  8c  if  the  a m p l i t u d e  

is  c o r r e c t   or  too  h i g h .   A  s i g n a l   at  8a  is  g iven   if   t h e  

a m p l i t u d e   d e t e r m i n e d   by  the  a m p l i t u d e   d e t e c t o r   is  too  h i g h .   I f  

the  a m p l i t u d e   of  the  s i g n a l   is  w i t h i n   the  p r e d e t e r m i n e d   v a l u e s  

then  a  s i g n a l   is  p r o v i d e d   by  the  a m p l i t u d e   d e t e c t o r   a t   8b.  The 

o u t p u t   t e r m i n a l   8b  of  the  a m p l i t u d e   d e t e c t o r   is  c o n n e c t e d   t o  

two  t i m e r s .   One  t i m e r   9  d e s i g n a t e d   TTB  and  the  o t h e r   t i m e r   10 

d e s i g n a t e d   T I B .  

A  s i g n a l   a p p l i e d   to  t i m e r   9  t r i g g e r s   the  t i m e r   a n d  

p r o d u c e s   a  s i g n a l   at  the  o u t p u t   of  the  t i m e r   which  is  then  f e d  

to  an  AND  g a t e   12  which  a l s o   r e c e i v e s   a  s i g n a l   from  8c  of  t h e  

a m p l i t u d e   d e t e c t o r   8  for   r e a s o n s   h e r e i n a f t e r   d e s c r i b e d .  

Once  the  t i m e r   9  has  r e c e i v e d   a  s i g n a l   from  8b  i t   i s  

t r i g g e r e d   and  w i l l   c o n t i n u e   to  p r o v i d e   a  s i g n a l   to  the  AND  g a t e  

12  for   a  p r e d e t e r m i n e d   p e r i o d   of  t ime  which  c o n v e n i e n t l y   is  14 

s e c o n d s .  

The  o t h e r   s i g n a l   from  8b  is  fed  to  t i m e r   10  TIB  and  t h i s  

t i m e r   needs   a  s i g n a l   to  be  p r o v i d e d   to  i t   a l l   the  t ime  for   i t  

to  c o n t i n u e   t i m i n g .   P r o v i d i n g   a  s i g n a l   is  c o n t i n u o u s l y   fed  t o  

t i m e r   10  then   a f t e r   a  t imed  p e r i o d ,   for   e x a m p l e ,   7  s e c o n d s  

t i m e r   10  w i l l   p r o v i d e   a  s i g n a l   to  t i m e r   11  d e s i g n a t e d   T2B  and  a 

s i g n a l   w i l l   be  p a s s e d   t h r o u g h   t i m e r   11  to  t e r m i n a l   Q  of  a  l o g i c  

ga te   13.  Timer  11  w i l l   a l low  t h a t   s i g n a l   to  pass   t h r o u g h   t o  

t e r m i n a l   Q  for   a  p r e d e t e r m i n e d   p e r i o d   of  t ime ,   c o n v e n i e n t l y   4 



seconds   p r o v i d i n g   the  c o r r e c t   s i g n a l   is  a p p e a r i n g   at  the  8b  o f  

the  a m p l i t u d e   d e t e c t o r   8  and  hence  is  be ing   pas sed   t h r o u g h  

t imer   1 0 .  

The  l o g i c   g a t e   13  p e r m i t s   a  p a s s a g e   of  s i g n a l   f r o m  

t e r m i n a l   Q  to  t e r m i n a l   S  p r o v i d i n g   no  s i g n a l   is  a p p l i e d   a t  

e i t h e r   t e r m i n a l   P  c o n n e c t e d   to  the  AND  g a t e   12  or  t e r m i n a l   R 

c o n n e c t e d   to  8a  of  the   a m p l i t u d e   d e t e c t o r   8.  Thus  p r o v i d i n g  

t h e r e   is  no  s i g n a l   b e i n g   r e c e i v e d   from  the  AND  g a t e   12  or  a n  

a m p l i t u d e   h igh   s i g n a l   r e c e i v e d   from  the  8a  the  s i g n a l   which  h a s  

been  timed  t h r o u g h   t i m e r   10  and  t i m e r   11  w i l l   be  p a s s e d   t h r o u g h  

the  l o g i c   g a t e   13  to  the  AND  g a t e   6  for   a  p e r i o d   d e t e r m i n e d   b y  

t i m e r   11,  i . e .   4  s e c o n d s .  

I t   w i l l   be  u n d e r s t o o d   t h a t   if   the  a m p l i t u d e   of  the  s i g n a l  

d e t e c t e d   by  the  d e t e c t o r   8  f a l l s   below  the  g iven   v a l u e   w h i l e  

t imer   10  is  t i m i n g   the  AND  g a t e   12  w i l l   r e c e i v e   a  s i g n a l   f r o m  

t i m e r   9  and  from  8a  and  hence  pass   a  s i g n a l   to  t e r m i n a l   P  o f  

l o g i c   ga t e   13  and  t h e r e b y   p r e v e n t   the  p a s s a g e   of  a  s i g n a l   f r o m  

Q to   P .  

S ince   the  A  c i r c u i t   is  i d e n t i c a l   to  the  B  c i r c u i t   then   a  

s i g n a l   of  e q u a l   i n t e n s i t y   and  n a t u r e   w i l l   a p p e a r   at  the  AND 

g a t e   6  from  the  two  c i r c u i t s   A  and  B  and  p r o v i d i n g   bo th   s u c h  

s i g n a l s   are  r e c e i v e d   by  the  AND  g a t e   a  s i g n a l   if   fed  to  t h e  

r e l a y   7  and  the  mach ine   s t a r t e d .  

R e f e r e n c e   is   now  made  to  F i g u r e   2  of  the  a c c o m p a n y i n g  

d r a w i n g s   which  is  s u b s t a n t i a l l y   the  same  c i r c u i t   o p e r a t i n g   i n  

s u b s t a n t i a l l y   the  same  manner  as  t h a t   d e s c r i b e d   wi th   r e f e r e n c e  

to  F i g u r e   1  and  l i k e   componen t s   have  been  g iven   l i k e   n u m b e r s  

and  componen t s   w i th   o u t p u t   t e r m i n a l s   have  been  g i v e n   l i k e  

r e f e r e n c e s   at   the  o u t p u t   t e r m i n a l s .   There   are  d i f f e r e n c e s   i n  

t h i s   c i r c u i t   and  a  d e s c r i p t i o n   of  the  c i r c u i t   w i l l   now  be  made  

wi th   r e f e r e n c e   to  t h o s e   d i f f e r e n c e s .  

F i r s t l y   the  c i r c u i t   is  powered  by  a  t i m e r   15  c o n n e c t e d   t o  

a  b a t t e r y   so  t h a t   when  the  machine   is  to  be  o p e r a t e d ,   t h e  

o p e r a t i v e   has  f i r s t l y   to  power  the  t i m i n g   out   c i r c u i t   and  to  d o  

t h i s   he  p r e s s e s   the  b u t t o n   16.  Only  when  b u t t o n   16  is  p r e s s e d  

w i l l   t i m e r   15  o p e r a t e   and  c o n n e c t   power  to  the  c i r c u i t .   T h i s  

s a v e s   b a t t e r y   d r a i n   and  e n s u r e s   t h a t   the  c i r c u i t   is  o n l y  



powered  for   the  15/20  s e c o n d s ,   or  t h e r e a b o u t s   t h a t   i t   is  u s e d  

to  d e t e r m i n e   t h a t   the  c o n d i t i o n s   are  c o r r e c t   for   the  s t a r t   up  

of  the  m a c h i n e .  

In  p l a c e   of  the  peak  h o l d i n g   c i r c u i t   4  t h e r e   is  a  

f r e q u e n c y   to  v o l t a g e   c o n v e r t e r   14  a f t e r   the  f i l t e r   3.  The 

p u r p o s e   of  the  f r e q u e n c y   to  v o l t a g e   c o n v e r t e r   is  to  d e t e r m i n e  

the  f r e q u e n c y   of  impac t   of  the  s t r i k e r   of  the  wa te r   d r i v e n  

motor   of  the  k l a x o n   on to   the  p l a t e   or  d i a p h r a g m   of  the  k l a x o n  

and  on ly   when  t h a t   f r e q u e n c y   of  impact   is  c o r r e c t   w i l l   t h e  

c o r r e c t   s i g n a l   in  the  form  of  a  v o l t a g e   be  p a s s e d   by  c o r r e c t e r  

14.  If  t h a t   v o l t a g e   is  too  high  then  i t   w i l l   c r e a t e   a  h i g h  

l e v e l   a b o r t   s i g n a l   to  t e r m i n a l   R  of  g a t e   13,  and  if  too  low  t o  

c r e a t e   a  v o l t a g e   at   t e r m i n a l   P  of  the  g a t e   1 3 .  

The  d e s c r i p t i o n   of  the  t i m e r s   and  the  g a t e s   8,  9,  10,  1 1 ,  

12  and  13  has  been  made  with  r e f e r e n c e   to  F i g u r e   1.  In  F i g u r e  

2  the  t i m e r   11  is  p l a c e d   a f t e r   the  g a t e   13  r a t h e r   than  b e f o r e  

i t   but   t h i s   o t h e r w i s e   has  no  s i g n i f i c a n c e .  

The  o t h e r   d i f f e r e n c e   is  t h a t   the  s i g n a l   from  the  t i m e r   11 

in  the  f i r s t   c i r c u i t   p a s s e s   to  a  g a t e   17  which  then   p r o v i d e s   a 

s i g n a l   to  a  g a t e   18  in  the  form  of  a  power  s i g n a l .   Thus  i f  

e v e r y t h i n g   is  in  o r d e r   a  s i g n a l   is  p r o v i d e d   from  17  to  power  18 

but  no  s i g n a l   is  p a s s e d   by  18  u n t i l   such  t ime  as  e v e r y t h i n g   i s  

in  o r d e r   from  the  s i m i l a r   c i r c u i t .   Thus  a  s i g n a l   from  t h e  

t i m e r   11  of  the  second  c i r c u i t   to  g a t e   18  w i l l   i t s e l f   n o t  

r e s u l t   in  a  s i g n a l   be ing   passed   by  18  u n t i l   the  s i g n a l   from  17 

has  powered  18.  Once  18  is  c o r r e c t l y   powered  then  a  s i g n a l   i s  

p a s s e d   to  a  s t a r t   d e v i c e   19  which  e n a b l e s   an  o p e r a t i v e   then  t o  

c l o s e   a  s w i t c h   20  fo r   p a s s i n g   power  the  n e c e s s a r y   e l e c t r i c a l  

m a c h i n e .   The  term  c o r r e c t   sound  as  used  h e r e i n   d e f i n e s   t h e  

sound  which  f a l l s   w i t h i n   the  sa id   p r e d e t e r m i n e d   p a r a m e t e r s .  

I t   is  t h o u g h t   t h a t   the  p r e s e n t   i n v e n t i o n   is  of  p a r t i c u l a r  

v a l u e   in  e n s u r i n g   s a f e t y   in  u n d e r g r o u n d   mine  w o r k i n g s   but  i t  

w i l l   be  a p p r e c i a t e d   t h a t   the  p r e s e n t   i n v e n t i o n   is  a p p l i c a b l e   t o  

any  o t h e r   machine   which  i t   is  d e s i r e d   to  s t a r t   or  c o n t r o l   by  a  

sound  e m i t t i n g   d e v i c e .  



1.  E l e t r i c a l   c o n t r o l   means  for   the  o p e r a t i o n   of  an  e l e c t r i c a l  

m a c h i n e ,   p a r t i c u l a r l y   a  coa l   g e t t i n g   machine  c o m p r i s i n g  

means  for   d e t e c t i n g   sound  w i t h i n   p r e d e t e r m i n e d   p a r a m e t e r s  

and  for   r e j e c t i n g   sound  not  w i t h i n   sa id   p r e d e t e r m i n e d  

p a r a m e t e r s ;  

p r o v i d i n g   an  e l e c t r i c a l   s i g n a l   c o n s e q u e n t   upon  t h e  

d e t e c t i o n   of  the  c o r r e c t   sound;   a n d  

means  for  f e e d i n g   s a i d   s i g n a l   to  a  time  d e l a y   c i r c u i t   and  

p r o v i d i n g   the  sound  is  m a i n t a i n e d   w i t h i n   the  p r e d e t e r m i n e d  

p a r a m e t e r s   for   a  p r e d e t e r m i n e d   i n t e r v a l   of  t ime ,   p r o v i d i n g   a  

s i g n a l   to  s t a r t   an  e l e c t r i c a l   m a c h i n e .  

2.  E l e c t r i c a l   c o n t r o l   means  a c c o r d i n g   to  Claim  1  h a v i n g   two  

i d e n t i c a l   c i r c u i t s   for   r e j e c t i n g   sound  not  w i t h i n   the  s a i d  

p r e d e t e r m i n e d   p a r a m e t e r s   and  for   p r o v i d i n g   a  s i g n a l   c o n s e q u e n t  

upon  the  d e t e c t i o n   of  the  c o r r e c t   sound  so  t h a t   on ly   when  b o t h  

s a i d   c i r c u i t s   are  f u n c t i o n i n g   c o r r e c t l y   is  an  o u t p u t   s i g n a l  

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

3.  C o n t r o l   means  a c c o r d i n g   to  Claim  1  or  Claim  2  in  which  t h e  

sound  p r e d e t e r m i n e d   p a r a m e t e r s   i n c l u d e   a m p l i t u d e ,   f r e q u e n c y   a n d  

in  the  case   where  the  sound  is  c r e a t e d   by  a  hammer  d r i v e n  

d i a p h r a g m   the  f r e q u e n c y   of  impac t   of  s a id   h a m m e r .  

4.  C o n t r o l   means  a c c o r d i n g   to  Claim  3  i n c l u d i n g   f i l t e r   m e a n s  

for   d e t e r m i n i n g   t h a t   the  f r e q u e n c y   of  the  e m i t t e d   sound  i s  

w i t h i n   the  p r e d e t e r m i n e d   p a r a m e t e r s   and  a  f r e q u e n c y   to  v o l t a g e  

c o n v e r t e r   for   d e t e r m i n i n g   the  r a t e   of  impact   for   c r e a t i n g   s a i d  

s o u n d .  

5 .  C o n t r o l   means  a c c o r d i n g   to  any  of  the  p r e c e d i n g   c l a i m s  

hav ing   w a t e r   warn ing   j e t s   to  i n d i c a t e   the  impend ing   s t a r t   up  o f  

a  coa l   g e t t i n g   machine   i n c l u d i n g ;  

means  for   c o n n e c t i n g   a  k l a x o n   in  c i r c u i t   wi th   the  s u p p l y  



of  wa te r   to  sa id   wate r   j e t s ,   s a id   k l axon   i n c l u d i n g   a  w a t e r  
d r i v e n   motor  having  a  s t r i k e r   i m p i n g i n g   upon  a  d i a p h r a g m   f o r  

c r e a t i n g   a  sound;   and  

means  for  e n s u r i n g   t h a t   sound  is  p r o v i d e d   for   a 

p r e d e t e r m i n e d   p e r i o d   of  t ime  b e f o r e   the  coal   g e t t i n g   m a c h i n e  

may  be  s t a r t e d .  

6.  C o n t r o l   means  a c c o r d i n g   to  Claim  5  which  i n c l u d e s   no  p o w e r  
to  any  p a r t   of  the  c i r c u i t   e x c e p t   on  the  o p e r a t i o n   of  a  t i m e d  

powered  c i r c u i t   f i r s t l y   to  be  o p e r a t e d   p r i o r   to  the  o p e r a t i o n  
of  the  c o n t r o l   means  for   the  s a id   e l e c t r i c a l   m a c h i n e .  

7.  C o n t r o l   means  a c c o r d i n g   to  any  of  the  p r e c e d i n g   c l a i m s  

whereby  the  c i r c u i t   i n c l u d e s   means  fo r   i n h i b i t i n g   the  p a s s a g e  
of  a  s i g n a l   to  s t a r t   up  s a id   e l e c t r i c a l   machine   in  the  e v e n t  

t h a t   e i t h e r   the  f r e q u e n c y   of  the  k l a x o n   is  too  high  or  is  t o o  

low  or  in  any  o t h e r   way  the  sound  does  not  f a l l   w i t h i n   t h e  

p r e d e t e r m i n e d   p a r a m e t e r s .  

8.  C o n t r o l   means  a c c o r d i n g   to  any  of  the  p r e c e d i n g   c l a i m s  

which  i n c l u d e s   an  'AND'  g a t e   which  has  to  be  fed  by  an  o u t p u t  
from  the  two  i d e n t i c a l   c o n t r o l l e d   c i r c u i t s   b e f o r e   an  o u t p u t  
from  sa id   g a t e   is  fed  to  means  to  s t a r t   the  e l e c t r i c a l  

m a c h i n e s .  

9.  C o n t r o l   means  a c c o r d i n g   any  of  Claims  1  to  7  w h e r e i n   o n e  
of  the  s a id   i d e n t i c a l   c i r c u i t s   has  a  g a t e   which  has  to  be  f e d  

(a)  by  a  s i g n a l   from  s a i d   c i r c u i t   and  (b)  a  s i g n a l   from  t h e  

o t h e r   i d e n t i c a l   c i r c u i t   b e f o r e   an  o u t p u t   s i g n a l   is  o b t a i n e d  

from  sa id   g a t e   to  s t a r t   the  s a i d   e l e c t r i c a l   m a c h i n e .  

10.  C o n t r o l   means  for   the  o p e r a t i o n   of  an  e l e c t r i c a l   m a c h i n e ,  

p a r t i c u l a r l y   a  coal   g e t t i n g   mach ine   s u b s t a n t i a l l y   as  d e s c r i b e d  

and  i l l u s t r a t e d   h e r e i n   wi th   r e f e r e n c e   to  the  a c c o m p a n y i n g  

d r a w i n g s .  
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