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FIG.1 

©  Device  suitable  for  detecting  changes  in  the  state  of  rest  or  of  rectilinear  uniform  motion  of  a  body. 
@  Device  suitable  for  detecting  changes  of  the  state  of  rest 
or  of  rectilinear  uniform  motion  of  a  body,  composed  of  a 
hollow  member  (1)  rigidly  joined  to  said  body  and  containing 
one  or  more  mobile  elements  (2),  of  suitable  means  (7)  for 
emitting  ultra-sounds  of  a  determinate  frequency  into  the 
interior  of  the  hollow  member,  and  of  suitable  transducers 
(8)  for  receiving  said  ultra-sounds,  so  that  by  any  changes  of 
the  state  of  the  body  the  interior  element  or  elements  (2) 
move  relative  to  the  hollow  member  (1)  and  cause  for  this 
reason  a  change  of  frequency  of  the  ultra-sounds  picked  up 
by  said  receiving  transducers  (8). 



The  p r e s e n t   i n d u s t r i a l   i n v e n t i o n   r e l a t e s   to  a  d e v i c e  

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

r e c t i l i n e a r   u n i f o r m   m o t i o n   of   a  b o d y ,   w h e t h e r   s a i d   s t a t e s  

a r e   a b s o l u t e   or   t h e y   a r e   r e l a t i v e ,   and  m o r e o v e r   w h e t h e r  

t he   c h a n g e s   r e l a t e   to  t h e   w h o l e   body   o r   t h e y   r e l a t e   o n l y  

to  one  or   more   p a r t s   of  s a i d   b o d y .  

For   s e m p l i f y i n g   in  t h e   t e x t   of   t h e   s p e c i f i c a t i o n   and  i n  

t he   c l a i m s   i n s t e a d   of  t h e   w o r d s   " b o d y   or   one  or   m o r e  

p a r t s   of   a  b o d y "   i t   w i l l   be  u s e d   o n l y   t h e   word  " b o d y " .  

D e v i c e s   s u i t a b l e   f o r   s a i d   p u r p o s e   a r e   e m p l o y e d   e . g .   i n  

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

v i b r a t i o n s   of   m o v a b l e   or  f i x e d   b o d i e s   p r o t e c t e d   by  s a i d  

a p p l i a n c e s ,   c a u s e d   by  t h e f t s   or   t h e f t   a t t e m p t s ;   in   d e v i  

ces   f o r   d e t e c t i n g   v i b r a t i o n s   e i t h e r   of  f i x e d   s t r u c t u r e s  

f o r   c o n t r o l   or   of  m o t o r s   or  in   g e n e r a l   of   m a c h i n e s   w i t h  

p a r t s   in   m o v e m e n t   f o r   c o n t r o l   a n d / o r   f o r   e v e n t u a l   s t o p _  

p i n g   or   g o v e r n i n g   s a i d   o n e s ;   and  m o r e o v e r   in   t h e   s i s m o  

g r a p h s .  

S a i d   d e v i c e s   a r e   c o n s t r u c t e d   t i l l   now  p r i n c i p a l l y   on  t h e  

g r o u n d   of   t h e   p r i n c i p l e   of   t h e   p e n d u l u m ,   or   by  l a m e l l a r  

or  n o t   e l e m e n t s ,   w h i c h ,   when  t h e y   s t a r t   to  v i b r a t e ,   c l o s e  

c o n t a c t s ,   or   by  t r a n s d u c e r s   in   g e n e r a l   p i e z o e l e c t r i c ,  

w h i c h   t r a n s f o r m   m e c h a n i c a l   p u l s e s   in  s i g n a l s   of  o t h e r  

k i n d ,   or   w i t h   e m p l o y m e n t   of   b u l b s   w i t h   m e r c u r y   w i t h   e l e c  

t r i c a l   t e r m i n a l s   c o n n e c t e d   to  s p e c i a l   c i r c u i t s   in   p a r t i _  

c u l a r   f o r   d e t e c t i n g   a l s o   v e r y   s l o w   c h a n g e s   of   s t a t e ,  

w h i c h   c a u s e   c h a n g e s   of   o r i e n t a t i o n   of  s a i d   b o d y .  



The  d r a w b a c k   of   t h e   p e n d u l u m   s y s t e m s   e m p l o y e d   in  t h e   c o n  

t r o l   and  m e a s u r e   i n s t r u m e n t s   as  t h e   s i s m o g r a p h s   and  t h e  

s i s m o m e t e r s   c o n s i s t s   in   t h e   c o m p l e x i t y   of   s a i d   s y s t e m s ,  

w h i c h   d o e s   n o t   make  t hem  s u i t a b l e   f o r   e a s i e r   a p p l i a n c e s  

as  e . g .   in  a n t i t h e f t   a p p l i a n c e s   f o r   c a r s ,   w h i l e   t h e   p e n _  

d u l u m   d e v i c e s   e m p l o y e d   in   t h e s e   c a s e s   a r e   v e r y   s e m p l i f i e d  

so  as  t h e i r   d e t e c t i o n s   a r e   l i m i t e d   to  d e t e r m i n a t e   s t r e s -  

s e s   and  w i t h   few  or   any  a b i l i t i e s   to  a n a l y z e   or   to   s e l e c t  

them  w i t h   r e g a r d   to  t h e   r e a s o n s   w h i c h   c a u s e d   t h e m ,   m o r e _  

o v e r   s a i d   d e v i c e s   a r e   n o t   a b l e   to  be  i n s t a l l e d   in  p a r t i _  

c u l a r   on  m o b i l e   b o d i e s .  

The  d r a w b a c k   of  t h e   d e v i c e s   w i t h   b u l b   of   m e r c u r y   c o n s i s t s  

in   t h e   f a c t   t h a t   t h e i r   e m p l o y m e n t   i s   n o t   s u i t a b l e   f o r  

many  a p p l i a n c e s   in   p a r t i c u l a r   f o r   d e t e c t i n g   v i b r a t i o n s ,  

and  m o r e o v e r   t h e i r   i n s t a l l a t i o n   is   n o t   v e r y   e a s y ;   t h i s  

l a s t   d r a w b a c k   i s   v e r y   s e r i o u s   b e c a u s e   on  t h e   c o r r e c t   o r  

i n c o r r e c t   i n s t a l l a t i o n   d e p e n d s   t he   c o r r e c t   o r   i n c o r r e c t  

w o r k i n g   of  t h e   d e v i c e .  

The  d e v i c e s   w i t h   i m p a c t   c o n t a c t s   or  w i t h   p i e z o e l e c t r i c  

t r a n s d u c e r s   a r e   n o t   s e n s i t i v e   to  a l l   k i n d s   of   p e r t u r b a _  

t i o n s   due   to  t h e   c h a n g e   of   s t a t e   of  a  body   in   p a r t i c u l a r  

i f   s a i d   c h a n g e s   o c c u r   w i t h   v e r y   low  a c c e l e r a t i o n s .  

The  i n v e n t i o n   as  c l a i m e d   is   i n t e n d e d   to  r e m e d y   a l l   t h e  

d r a w b a c k s   of  t h e   a b o v e   m e n t i o n e d   and  known  to   t h e   p r i o r  

a r t   d e v i c e s ,   c a r r y i n g   o u t   a  d e v i c e   w h i c h   h a s   t h e   f o l  

l o w i n g   a d v a n t a g e s :  

-  g r e a t e s t   f a c i l i t y   of   i n s t a l l a t i o n   in  a l l   k i n d s   of  a p _  

p l i a n c e s ,  



-  a b i l i t y   of   d e t e c t i n g   a l l   k i n d s   of  s t a t e   v a r i a t i o n s ,  

f rom  t h e   s m a l l e s t   v i b r a t i o n s   to  t h e   s l ow   c h a n g e s   of   o r i e n  

t a t i o n   of   t h e   b o d y ,  

-  h i g h   e a s y n e s s   of   c o n n e c t i o n   to   e l e c t r o n i c   c i r c u i t s   o r  

to  o t h e r   i n s t r u m e n t s   s u i t a b l e   in   g e n e r a l   f o r   a n a l y z i n g  

and  s e l e c t i n g   t h e   o u t   p u t   s i g n a l s   of  t h e   d e v i c e   and  t h e r e  

f o r e   f o r   e l i m i n a t i n g   t h e   s i g n a l s   n o t   due  to  c a u s e s , w h i c h  

do  n o t   c o n c e r n   t h e   s p e c i f i c   a p p l i a n c e ,   as  e . g .   t h e   a c c i _  

d e n t a l   c a u s e s   n o t   r e l a t i n g   to  t h e f t   a t t e m p t s   in   t h e   c a s e  

of  a n t i t h e f t   w a r n i n g   a p p l i a n c e s .  

On  t h e   w h o l e   t h e r e f o r e   t h e   g r e a t   a d v a n t a g e   of   t h e   i n v e n _  

t i o n   c o n s i s t s   in  t h e   g r e a t   s e m p l i c i t y   and  u n i v e r s a l i t y  

of  i t s   e m p l o y m e n t .  

The  d e v i c e   s u i t a b l e   f o r   d e t e c t i n g   c h a n g e s   of  t h e   s t a t e  

of  r e s t   o r   of   t h e   r e c t i l i n e a r   u n i f o r m   m o t i o n   of   a  b o d y ,  

in  c o n f o r m i t y   w i t h   t h e   p r e s e n t   i n d u s t r i a l   i n v e n t i o n   c o m -  

p r i s e s :  -   a  h o l l o w   member   s u i t a b l e   f o r   b e i n g   f i x e d   t o  

s a i d   body   and  made  of  u l t r a - s o u n d s   o p a q u e   m a t e r i a l ,  -   o n e  

or   more   e l e m e n t s   i n s i d e   t h e   h o l l o w   m e m b e r ,   made  a t   l e a s t  

p a r t i a l l y   of  u l t r a - s o u n d s   o p a q u e   m a t e r i a l   and  c o m p l e t e l y  

m o b i l e   r e l a t i v e   to   s a i d   m e m b e r ,  -   s u i t a b l e   means   f o r   e m i t  

t i n g   u l t r a - s o u n d s   of  a  f i x e d   in  a d v a n c e   f r e q u e n c y ,  -   s u i t a  

b l e   means   f o r   r e c e i v i n g   u l t r a - s o u n d s   and  c o n v e r t i n g   t h e m  

in  s i g n a l s   of  a n o t h e r   k i n d   of   e n e r g y ;   b e i n g   t h e   h o l l o w  

member   e q u i p p e d   w i t h   two  or   more   u n i o n   e l e m e n t s   r i g i d l y  

f i x e d   to  i t ,   made  of  t h e   same  or   d i f f e r e n t   m a t e r i a l s ,  

p r o v i d e d   t h a t   t h e s e   m a t e r i a l s   a r e   u l t r a - s o u n d s   o p a q u e ,  

and  w i t h   s h a p e   and  s i z e   s u i t a b l e   f o r   h o u s i n g   and  h o l d i n g  

on,   in  u l t r a - s o u n d   t i g h t   m a n n e r ,   t h e   p a r t s   r e l a t i v e   t o  

t h e   e m i s s i o n   of   s a i d   u l t r a - s o u n d s   by  t h e   e m i t t i n g   m e a n s  



and  to  t h e   r e c e p t i o n   by  t h e   r e c e i v i n g   m e a n s ,   b e i n g   t h e  

p a r t s   of  t h e   h o l l o w   m e m b e r ,   c o r r e s p o n d i n g   i n s i d e   to   s a i d  

u n i o n   e l e m e n t s ,   made  of   u l t r a - s o u n d s   t r a n s p a r e n t   m a t e _  

r i a l   and  e q u i p p e d   w i t h   one   or   more   h o l e s   w i t h   s h a p e s   a n d  

s i z e s   s u i t a b l e   b o t h   f o r   t h e   p a s s a g e   of   t h e   u l t r a - s o u n d s  

r e s p e c t i v e l y   f rom  t h e   e m i t t i n g   means   to   t h e   i n s i d e   o f  

t h e   h o l l o w   member   and  f rom  t h e   i n s i d e   of   s a i d   member   t o  

t h e   r e c e i v i n g   m e a n s ,   and  f o r   n o t   m o d i f y i n g   t h e   r e s i s t a n  

ce  t h e   i n n e r   e l e m e n t   or   e l e m e n t s   h a v e   to   o v e r c o m e   f o r  

m o v i n g   r e l a t i v e   to  t h e   r e s t   of  t h e   i n n e r   s u r f a c e   of   t h e  

h o l l o w   member ;   b e i n g   t h e   s p a c e   i n s i d e   t h e   h o l l o w   m e m b e r  

and  t h e   u n i o n   e l e m e n t s   as  f a r   as  t h e   e m i t t i n g   and  t h e  

r e c e i v i n g   s u r f a c e s   of  s a i d   means   f i l l e d   w i t h   a  f l u i d  

p a r t i c u l a r l y   s u i t a b l e   f o r   t h e   u l t r a - s o u n d s   p r o p a g a t i o n ,  

p r e f e r a b l y   a i r ;   b e i n g   t h e   s h a p e   and  t h e   c o n s i s t e n c y   o f  

t h e   i n n e r   s u r f a c e   of  t h e   h o l l o w   member   and  t h e   s h a p e   a n d  

t h e   c o n s i s t e n c y   of  t h e   o u t s i d e   s u r f a c e   and  t h e   h o m o _  

g e n o u s n e s s   of  t h e   mass   of  t h e   i n n e r   e l e m e n t   or   e l e m e n t s ,  

w i t h   r e g a r d   to  t h e   g r e a t e s t   s e n s a t i v e n e s s   f i x e d   in   a d v a n  

ce  of   t h e   d e v i c e   s u c h   t h a t ,   in  c a s e   of   a  c h a n g e   of   t h e  

s t a t e   of  r e s t   or   of  t h e   r e c t i l i n e a r   u n i f o r m   m o t i o n   o f  

t h e   body   and  f u r t h e r m o r e   of  t h e   h o l l o w   member   f i x e d   t o  

i t ,   i t   f o l l o w s   f o r   D o p p l e r   e f f e c t   a  c h a n g e   of   f r e q u e n c y  

of  a t   l e a s t   a  p a r t   of  t h e   r e f l e c t e d   u l t r a - s o u n d s   p i c k e d  

up  by  t h e   r e c e i v i n g   m e a n s ,   w h i c h   t h e r e f o r e   p u t   o u t   s i g _  

n a l s   a l t e r e d   r e l a t i v e   to  t h e   s i g n a l s   by  t hem  e m i t t e d  

when  t h e r e   a r e   no  s t a t e   c h a n g e s ,   a l t e r a t i o n s ,   w h i c h   a n a  

l y z e d   and  s e l e c t e d   in   a  s u i t a b l e   way  by  d e v i c e s  ,   k n o w n  

to  t h e   p r i o r   a r t   and  c o n n e c t e d   d o w n s t r e a m   f rom  s a i d   r e -  

c e i v i n g   m e a n s ,   a r e   a b l e   to  a c t   on  m e m b e r s ,   known  to  t h e  

p r i o r   a r t ,   o n l y   of  s i g n a l i n g   a n d / o r   of   c o n t r o l l i n g   o f  



e v e n t u a l   a u t o m a t i c   d e v i c e s   s u i t a b l e   f o r   r e m o v i n g   o r   m o d i  

f y i n g   t h e   c a u s e s   w h i c h   h a v e   b r o u g h t   a b o u t   t h e   d e t e c t e d  

c h a n g e s .  

One  way  of  c a r r y i n g   o u t   t h e   i n v e n t i o n   i s   d e s c r i b e d   in  d e  

t a i l   b e l o w   w i t h   r e f e r e n c e   to  d r a w i n g s   w h i c h   i l l u s t r a t e  

o n l y   one   s p e c i f i c   e m b o d i m e n t ,   in  w h i c h :  

-  f i g u r e   1  i s   a  c r o s s   s c h e m a t i c   v i e w ,  

-  f i g u r e   2  i s   a  b l o c k   d i a g r a m .  

The  e m b o d i m e n t   of   t h e   i n v e n t i o n   d e s c r i b e d   in   t h e   e x a m p l e  

i s   t h e   d e t e c t i n g   e l e m e n t   of  an  a n t i t h e f t   a l a r m   a p p l i a n c e  

f o r   a  m o t o r c a r .  

The  d e v i c e   A  i s   c o m p o s e d   by  a  b a l l   1  of   p l a s t i c   m a t e r i a l ,  

made  of   two  p a r t s   1a  and  1b  a s s e m b l e d ,   a f t e r   i n s e r t i n g  

t h e   i r o n   b a l l   2,  in   s u c h   a  way  as  to  e n s u r e   a  p e r f e c t  

c o n t i n u o u s n e s s   of   t h e   i n n e r   s u r f a c e   1i  of   t h e   b a l l   1 .  

The  s e m i b a l l   1a  i s   e q u i p p e d   d u r i n g   t h e   m a n i f a c t u r i n g   p h a  

se  w i t h   two  s l e e v e s   3  and  4,  b e i n g   p r o v i d e d   t h e   p a r t s   5 

and  6  of   t h e   w a l l   of   t h e   b a l l   1  w i t h   t h e   c y l i n d r i c a l  

h o l e s   5a  and  6 a .  

In  t h e   s l e e v e s   3  and  4  a r e   i n s e r t e d   w i t h   p r e s s u r e   and  i n  

a  t i g h t   m a n n e r   t h e   c y l i n d r i c a l   p a r t s   r e s p e c t i v e l y   of   e _  

m i s s i o n   7a  and  of   r e c e p t i o n   8 a  o f   t h e   u l t r a - s o u n d s   o f  

t h e   e m i t t i n g   t r a n s d u c e r   7  and  t h e   r e c e i v i n g   t r a n s d u c e r   8 .  

The  s p a c e s   9,  10  and  11  i n s i d e   r e s p e c t i v e l y   t h e   b a l l   1 

and  t h e   s l e e v e s   3  and  4  a r e   f i l l e d   w i t h   a i r   a t   a t m o s p h e  

r i c   p r e s s u r e .  

The  t r a n s d u c e r   7  i s   c o n n e c t e d   u p s t r e a m   w i t h   an  o s c i l l a t o  

ry  c i r c u i t   12  s u i t a b l e   f o r   e m i t t i n g   e l e c t r i c a l   s i g n a l s  



w i t h   40  Hz  f r e q u e n c y ,   h a v i n g   t h e r e f o r e   t h e   same  f r e q u e n  

cy  a l s o   t h e   u l t r a - s o u n d s   e m i t t e d   by  t h e   t r a n s d u c e r   a n d  

w h i c h   go  i n s i d e   t h e   b a l l   1  t h r o u g h   t h e   h o l e s   5 a .  

The  u l t r a - s o u n d s   r e f l e c t e d   by  t h e   i n n e r   w a l l   1a  of  t h e  

b a l l   1  and  by  t h e   e x t e r n a l   w a l l   2a  of   t h e   b a l l   2  a n d  

p i c k e d   up  by  t h e   t r a n s d u c e r   8  h a v e   t h e   same  40  Hz  f r e  

q u e n c y   of  t h e   u l t r a - s o u n d s   e m i t t e d   by  t h e   t r a n s d u c e r   7 

when  t h e   b a l l   1  i s   in   s t a t e   of  r e s t   and  i . e .   t h e   m o t o r  

c a r   i s   p e r f e c t l y   s t i l l ,   b e i n g   s a i d   b a l l   1  r i g i d l y   f i x e d  

to  t h e   s t r u c t u r e   of   t h e   m o t o r c a r .  

When  i n s t e a d   t h e   s t r u c t u r e   of  t h e   m o t o r c a r   and  t h e r e f o r e  

t h e   b a l l   1  make  t h e   l e a s t   m o v e m e n t ,   t h e   b a l l   2  m o v e s  

i m m e d i a t e l y   r e l a t i v e   to  t h e   b a l l   1,  and   t h a t   in   r e l a t i o n  

b o t h   to  t h e   g r e a t   s m o o t h n e s s   of   t h e   w a l l   1i  of   t he   b a l l  

1  and  of   t h e   e x t e r n a l   w a l l   2a  of   t h e   b a l l   2,  and  to  t h e  

p e r f e c t   h o m o g e n e i t y   of   t h e   mass  of   t h e   b a l l   2;  s a i d   m o v e  

ment   of   t h e   b a l l   2  r e l a t i v e   to  t h e   b a l l   1  c a u s e s   f o r   DOE 

p l e r   e f f e c t   a  c h a n g e   of   f r e q u e n c y   of  a t   l e a s t   a  p a r t   o f  

t h e   u l t r a - s o u n d s   p i c k e d   up  by  t h e   t r a n s d u c e r   8 .  

S a i d   t r a n s d u c e r   8  i s   c o n n e c t e d   d o w n s t r e a m   w i t h   t h e   e l e c  

t r o n i c   c i r c u i t ,   t h e   b l o c k   d i a g r a m   of   w h i c h   i s   r e p r e s e n t e d  

in  f i g u r e   2  and  w h i c h   c o m p r i s e s   an  a m p l i f i c a t i o n   c i r c u i t  

13  of   t h e   o u t   p u t   s i g n a l   of  t h e   t r a n s d u c e r   8,  a  f r e q u e n  

cy  d e m o d u l a t i o n   c i r c u i t   14,  a  p u l s e   e m i t t e r   c i r c u i t   1 5 ,  

w h i c h   d i r e c t l y   o r   u n d i r e c t l y   t h r o u g h   t h e   r e s e t   c i r c u i t  

16  t r a n s m i t s   t h e   p u l s e s ,   s e l e c t e d   and  w o r k e d   by  s a i d  

c i r c u i t s ,   to  t h e   c o u n t e r   c i r c u i t   17,  w h i c h   on  t h e   g r o u n d  

of  t h e   r e g u l a t i o n   made  a l s o   on  i n s t a l l a t i o n   of   t h e   a p p l i  

a n c e   on  t h e   m o t o r c a r ,   s e n d s   c o n t r o l   s i g n a l s   t h r o u g h   t h e  

o u t   p u t c i r c u i t   18  to  t h e   power   c i r c u i t   f o r   a c t i n g   t h e   a n  

t i t h e f t   w a r n i n g   d e v i c e s   and  e v e n t u a l   l o c k s   w i t h   i t   c o n  



n e c t e d .  

A n a l y s i s ,   s e l e c t i o n   and  i n t e g r a t i o n   of   t h e   s i g n a l s ,  

w h i c h   h a v e   to  r e l e a s e   t h e   w a r n i n g , a r e   o b t a i n e d   t h r o u g h  

t h e   a b o v e   c i t e d   c i r c u i t s ,   w h i c h   a r e   n o t   d e s c r i b e d   i n  

d e t a i l   b e c a u s e   t h e y   may  be  c a r r i e d   o u t   in   c o n f o r m i t y  

w i t h   t h e   r e q u i r e d   p e r f o r m a n c e s   of   t h e   a p p l i a n c e   by  a n y  

p e r s o n   s k i l l e d   in   t h e   a r t   on  t h e   g r o u n d   of  t h e   p r i o r   a r t .  

The  d e t e c t i n g   d e v i c e ,   in   c o n f o r m i t y   w i t h   t h e   p r e s e n t  

i n v e n t i o n   i s   a v a i l a b l e   o b v i o u s l y   f o r   a c t i n g   e . g .   t h e  

w a r n i n g   n o t   o n l y   b e c a u s e   of   v i b r a t i o n s   c a u s e d   by  e f f r a c  

t i o n   a t t e m p t s   of   t h e   l o c k   s y s t e m   of   t h e   a c c e s s e s   of   t h e  

m o t o r c a r   b u t   a l s o   b e c a u s e   of   t h e   m e r e   l i f t i n g ,   h o w e v e r  

c a r r i e d   o u t   w i t h   t h e   g r e a t e s t   c a u t i o n ,   of  t h e   c a r   f o r  

t h e f t i n g   a l s o   m e r e l y   t h e   w h e e l s   or   o t h e r   p a r t s   of  s a i d  

c a r .  



1.  D e v i c e   s u i t a b l e   f o r   d e t e c t i n g   c h a n g e s   o f   t h e   s t a t e   o f  

r e s t   o r   of   t h e   r e c t i l i n e a r   u n i f o r m   m o t i o n   of   a  b o d y ,   c h a  

r a c t e r i s e d   in  t h a t   i t   c o m p r i s e s :  -   a  h o l l o w   member   ( 1 )  

s u i t a b l e   f o r   b e i n g   f i x e d   to   s a i d   body  and  made  o f  u l t r a -  

s o u n d s   o p a q u e   m a t e r i a l ,  -   one   o r   more  e l e m e n t s   (2)  i n s i _  

de  t h e   h o l l o w   member   ( 1 ) ,   made  a t   l e a s t   p a r t i a l l y   o f  

u l t r a - s o u n d s   o p a q u e   m a t e r i a l   and  c o m p l e t e l y   m o b i l e   r e l a  

t i v e   to  s a i d   member   ( 1 ) ,  -   s u i t a b l e   means   (7)  f o r   e m i t  

t i n g   u l t r a - s o u n d s   of   a  f i x e d   in  a d v a n c e   f r e q u e n c y ,  

-  s u i t a b l e   means   (8)  f o r   r e c e i v i n g   u l t r a - s o u n d s   and  c o n  

v e r t i n g   them  in  s i g n a l s   of   a n o t h e r   k i n d   of   e n e r g y ;   b e i n g  

t h e   h o l l o w   member  (1)  e q u i p p e d   w i t h   two  or   more   u n i o n  

e l e m e n t s   ( 3 , 4 )   r i g i d l y   f i x e d   to   i t ,   made  o f   t h e   same  o r  

d i f f e r e n t   m a t e r i a l s ,   p r o v i d e d   t h a t   t h e s e   m a t e r i a l s   a r e  

u l t r a - s o u n d s   o p a q u e ,   and   w i t h   s h a p e   and  s i z e   s u i t a b l e  

f o r   h o u s i n g   and  h o l d i n g   on ,   in   u l t r a - s o u n d s   t i g h t   m a n n e r ,  

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

by  t h e   e m i t t i n g   means   (7)  and  to  t h e   r e c e p t i o n   by  t h e  

r e c e i v i n g   means   ( 8 ) ,   b e i n g   t h e   p a r t s   ( 5 , 6 )   of   t h e   h o l l o w  

member   ( 1 ) ,   c o r r e s p o n d i n g   i n s i d e   to  s a i d   u n i o n   e l e m e n t s  

( 3 , 4 )   made  of  u l t r a - s o u n d s   t r a n s p a r e n t   m a t e r i a l   a n d / o r  

e q u i p p e d   w i t h   one  or   more   h o l e s   ( 5 a , 6 a )   w i t h   s h a p e s   a n d  

s i z e s   s u i t a b l e   b o t h   f o r   t h e   p a s s a g e   of  t h e   u l t r a - s o u n d s  

r e s p e c t i v e l y   f rom  t h e   e m i t t i n g   means   (7)  to   t h e   i n s i d e  

of   t h e   h o l l o w   member   ( 1 ) a n d   f rom  t h e   i n s i d e   of   s a i d   mem 

b e r   (1)  to  t h e   r e c e i v i n g   means   ( 8 ) ,   and  f o r   n o t   m o d i f y _  

i n g   t h e   r e s i s t a n c e   t h e   i n n e r   e l e m e n t   or   e l e m e n t s   ( 2 )  

h a v e   to   o v e r c o m e   f o r   m o v i n g   r e l a t i v e   to  t h e   r e s t   of   t h e  

i n n e r   s u r f a c e   (1 i )   of   t h e   h o l l o w   member  ( 1 ) ;   b e i n g   t h e  



s p a c e s   ( 9 , 1 0 , 1 1 )   i n s i d e   t h e   h o l l o w  m e m b e r   (1)  and  t h e  

u n i o n   e l e m e n t s   ( 3 , 4 )   as  f a r   as  t h e   e m i t t i n g   and  t h e  

r e c e i v i n g   s u r f a c e s   ( 7 a , 8 a )   of   s a i d  m e a n s   ( 7 , 8 )   f i l l e d  

w i t h   a  f l u i d   p a r t i c u l a r l y   s u i t a b l e   f o r   t h e   u l t r a - s o u n d s  

p r o p a g a t i o n ,   p r e f e r a b l y   a i r ;   b e i n g   s h a p e   and  c o n s i s t e n c y  

of   t h e   i n n e r   s u r f a c e   (1 i )   of  t h e   h o l l o w   member   (1)  a n d  

s h a p e   and  c o n s i s t e n c y   of   t h e   o u t s i d e   s u r f a c e   (2a)  a n d  

t h e   h o m o g e n o u s n e s s   of   t h e   mass   of   t h e   i n n e r   e l e m e n t   o r  

e l e m e n t s   ( 2 ) ,   w i t h   r e g a r d   to  t h e   g r e a t e s t   s e n s a t i v e n e s s  

f i x e d   in  a d v a n c e   of   t h e   d e v i c e ,   s u c h   t h a t ,   in   c a s e   of  a  

c h a n g e   of  t h e   s t a t e   of  r e s t   or   of  t h e   r e c t i l i n e a r   u n i _  

f o r m   m o t i o n   of   t h e   body   and  f u r t h e r m o r e   of  t h e   h o l l o w  

member   (1)  f i x e d   to  i t ,   i t   f o l l o w s   f o r   D o p p l e r   e f f e c t   a  

c h a n g e   of   f r e q u e n c y   of   a t   l e a s t   a  p a r t   of   t h e   r e f l e c t e d  

u l t r a - s o u n d s   p i c k e d   up  by  t h e   r e c e i v i n g   means   ( 8 ) ,   w h i c h  

t h e r e f o r e   p u t   o u t   s i g n a l s   a l t e r e d   r e l a t i v e   to   t h e   s i g _  

n a l s   by  them  e m i t t e d   when  t h e r e   a r e   no  s t a t e   c h a n g e s ,   a l  

t e r a t i o n s ,   w h i c h   a n a l y z e d   and  s e l e c t e d   in   a  s u i t a b l e   w a y  

by  d e v i c e s   known  to  t h e   p r i o r   a r t   and  c o n n e c t e d   d o w n  

s t r e a m   f rom  s a i d   r e c e i v i n g   means   ( 7 ) ,   a r e   a b l e   to  a c t   o n  

m e m b e r s ,   known  to  t h e   p r i o r   a r t ,   o n l y   of   s i g n a l i n g   a n d /  

or   o f   c o n t r o l l i n g   of  e v e n t u a l   a u t o m a t i c   d e v i c e s   s u i t a b l e  

f o r   r e m o v i n g   or   m o d i f y i n g   t h e   c a u s e s   w h i c h   h a v e   b r o u g h t  

a b o u t   t h e   d e t e c t e d   c h a n g e s .  
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