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sensor  element  (4)  is  mounted  on  said  ceramic  thread  contact 
member  (1). 



T h i s   i n v e n t i o n   p e r t a i n s   to   an  e l e c -  

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

one  t h r e a d   c o n t a c t   member  f rom  c e r a m i c   m a t e r i a l ,  

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

t he   t h r e a d   f r i c t i o n   on  s a i d   c o n t a c t   member  i n t o   a n  

e l e c t r i c   s i g n a l ,   and  an  e l e c t r o n i c   c i r c u i t   c o n n e c -  

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

s i g n a l   f rom  t he   s e n s o r   e l e m e n t .  

Such  t h r e a d   m o n i t o r s   a r e   n o t a b l y   u s e d  

in  t he   t e x t i l e   i n d u s t r y   to   s i g n a l   the   d i f f e r e n c e  

b e t w e e n   a  m o v i n g   t h r e a d   on  t h e   one  h a n d ,   and  a  s t a -  

t i o n a r y   or  m i s s i n g   t h r e a d   on  the   o t h e r   h a n d .   S a i d  

t h r e a d   may  f o r   e x a m p l e   be  t he   s h o o t   in  a  w e a v i n g  

m a c h i n e .   The  s e n s o r   e l e m e n t   may  be  an  e l e c t r o -  

s t a t i c   e l e m e n t   and  s e n s e   t h a t   e l e c t r o s t a t i c   c h a r g e  

w h i c h   i s   c a u s e d   by  the   t h r e a d   f r i c t i o n   on  t h e  

t h r e a d   c o n t a c t   member ,   or  i t   may  be  an  a c o u s t i c -  

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

e n e r g y   g e n e r a t e d   by  the   t h r e a d   f r i c t i o n   on  t h e  

t h r e a d   c o n t a c t   member ,   i n t o   an  e l e c t r i c   s i g n a l .  

In  the   known  t h r e a d   m o n i t o r s   of  t h i s  

k i n d ,   s a i d   t h r e a d   c o n t a c t   member  f rom  c e r a m i c   m a t e -  

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

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

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

f r e e   to   t h e   m e t a l   h o l d e r   fo r   s a i d   t h r e a d   c o n t a c t  

m e m b e r .   When  the   s e n s o r   e l e m e n t   i s   an  a c o u s t i c -  

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

n e x t   to  t he   c e r a m i c   c o n t a c t   member  on  the   m e t a l  

h o l d e r   t h e r e o f .   When  t he   s e n s o r   e l e m e n t   o p e r a t e s  



e l e c t r o s t a t i c a l l y ,   s a i d   e l e m e n t   i s   g e n e r a l l y   f o r m e d  

by  a  t h i n   l a y e r   f r o m   some  n o b l e   m e t a l   such   as  s i l -  

v e r   w h i c h   i s   a r r a n g e d   on  t h e   c e r a m i c   t h r e a d   c o n -  

t a c t   member   and  i s   c o n n e c t e d   t h r o u g h   an  e l e c t r i c  

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

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

S a i d   known  t h r e a d   m o n i t o r s   a r e   r e l a t i -  

v e l y   l a r g e   and  c o n s e q u e n t l y   a r e   n o t   u s a b l e   f o r  

e v e r y   a p p l i c a t i o n .   Such   m o n i t o r s   a r e   a l s o   r e l a t i -  

v e l y   c o m p l e x   to   m a n u f a c t u r e   and  e x p e n s i v e .  

The  i n v e n t i o n   h a s   f o r   o b j e c t   t o   o b -  

v i a t e   s a i d   d r a w b a c k s ,   and  t o   p r o v i d e   an  e l e c t r o n i c  

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

and  i s   q u i t e   c o m p a c t .  

For   t h i s   p u r p o s e   t he   s e n s o r   e l e m e n t  

i s   m o u n t e d   on  s a i d   c e r a m i c   t h r e a d   c o n t a c t   m e m b e r .  

The  m e t a l   h o l d e r   may  t h u s   c o m p l e t e l y  

be  d i s p e n s e d   w i t h .  

The  c e r a m i c   m a t e r i a l   f rom  the   t h r e a d  

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

of  p a r t   a t   l e a s t   f rom  s a i d   e l e c t r o n i c   c i r c u i t .  

In  s u c h   an  e m b o d i m e n t   p a r t i c u l a r l y ,  

t he   e l e c t r o n i c   t h r e a d   m o n i t o r   can  be  made  v e r y  

c o m p a c t .  

U s e f u l l y   t h e   e l e c t r o n i c   c i r c u i t   i s   a  

h y b r i d   m i c r o - e l e c t r o n i c   c i r c u i t .  

In  an  a d v a n t a g e o u s   e m b o d i m e n t   of  t h e  

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

s i n t e r e d   a l u m i n a .  

O t h e r   d e t a i l s   and  a d v a n t a g e s   of  t h e  

i n v e n t i o n   w i l l   s t a n d   o u t   f rom  the   f o l l o w i n g   d e s -  

c r i p t i o n   g i v e n   by  way  of   non  l i m i t a t i v e   e x a m p l e  



and  w i t h   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 ,   i n  

w h i c h  :  

F i g u r e   1  is   a  d i a g r a m m a t i c   v i e w   of  a n  

e l e c t r o n i c   t h r e a d   m o n i t o r   a c c o r d i n g   to   t he   i n v e n -  

t i o n .  

F i g u r e   2  is   a  d i a g r a m m a t i c   v i e w   s i m i -  

l a r   to   f i g u r e   1,  b u t   p e r t a i n i n g   to   a n o t h e r   e m b o -  

d i m e n t   of  the   e l e c t r o n i c   t h r e a d   m o n i t o r   a c c o r d i n g  

to   t he   i n v e n t i o n .  

F i g u r e   3  i s   a  v i e w   s i m i l a r   to  f i g u r e s  

1  and  2,  b u t   p e r t a i n i n g   to  s t i l l   a n o t h e r   e m b o d i -  

ment   of  t he   e l e c t r o n i c   t h r e a d   m o n i t o r   a c c o r d i n g  

to   t he   i n v e n t i o n .  

In  the   v a r i o u s   f i g u r e s ,   t he   same  r e f e -  

r e n c e   n u m e r a l s   p e r t a i n   to  s i m i l a r   e l e m e n t s .  

The  e l e c t r o n i c   t h r e a d   m o n i t o r   a c c o r -  

d i n g   to  f i g u r e s   1  and  2  c o m p r i s e s   a  s m a l l   p l a t e  

f rom  c e r a m i c   m a t e r i a l   w h i c h   fo rms   b o t h   the   t h r e a d  

c o n t a c t   member  fo r   the   t h r e a d   to   be  m o n i t o r e d   a n d  

is   p r o v i d e d   t h e r e f o r   w i t h   a  n o t c h   2,  and  the   s u b s -  

t r a t e   of  a  h y b r i d   m i c r o - e l e c t r o n i c   c i r c u i t   3 .  

The  n o t c h   2  is  so  s h a p e d   as  to   o b t a i n  

a  good  c o n t a c t   of  the   t h r e a d   to   be  m o n i t o r e d   w i t h  

the   s m a l l   p l a t e   1,  b u t   i t   may  a l s o   be  u sed   as  t h r e a d  

g u i d e   d e p e n d i n g   on  the  c o n d i t i o n s .   I n s t e a d   of  t h e  

V - s h a p e d   n o t c h   2  a s s h o w n   in  the   f i g u r e s ,   s a i d   n o t c h  

may  a l s o   have   a  more  i n t r i c a t e   s h a p e ,   m o s t l y   w i t h  

a  v i ew   to  s u i t a b l y   g u i d i n g   the   t h r e a d .  

A  p a r t i c u l a r l y   s u i t a b l e   c e r a m i c   m a t e -  

r i a l   fo r   e m b o d y i n g   the   i n v e n t i o n   is   s i n t e r e d   a l u -  

m i n a .  

Such  a l u m i n a   s h o u l d   n o t   o n l y   h a v e   t h e  

c h a r a c t e r i s t i c s   of  t h a t   a l u m i n a   s u i t a b l e   fo r   m a k i n g  



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

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

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

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

as  u s e d   in  " t h i c k   f i l m " e m b o d i m e n t s .   The  a l u m i n a  

s h o u l d   t h u s   be  c a r e f u l l y   s e l e c t e d   among  the   c o m m e r -  

c i a l l y   a v a i l a b l e   a l u m i n a .   A t t e n t i o n   s h o u l d   b e  

g i v e n   t h e r e b y   t o   t h e   g r a i n   s i z e   of  t he   s i n t e r e d  

a l u m i n a   w h i c h   s h o u l d   n o t   have   any  s h a r p   edge  to   b e  

s u i t a b l e   as  a  good   t h r e a d   g u i d e .   A t t e n t i o n   s h o u l d  

a l s o   be  g i v e n   to   t h e   a m o u n t   and  n a t u r e   of  t he   a d d i -  

t i v e s   when  t h e   a l u m i n a   h a s   to   be  s u i t a b l e   fo r   u s e  

as  s u b s t r a t e   f o r   t h e   e l e c t r o n i c   c i r c u i t .   A n  a l u -  

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

t h e   t e x t i l e   i n d u s t r y   and  as  s u b s t r a t e   f o r   an  e l e c -  

t r o n i c   c i r c u i t   i s   c o m m e r c i a l l y   a v a i l a b l e .   Such  a n  

a l u m i n a   i s   f o r   e x a m p l e   an  a l u m i n a   of  t y p e   KER  7 0 8  

a c c o r d i n g   to   DIN  4 0 , 6 8 5   d a t e d   November   1967 ,   w h i c h  

a l u m i n a   h a s   b e e n   made  c o m m e r c i a l l y   a v a i l a b l e   n o t a -  

b l y   by  t he   German  Company   HALDENWANGER  u n d e r   t r a d e -  

mark  " A l s i n t   99"  and  " A l s i n t   96  A " .  

The  e l r t r o n i c   t h r e a d   m o n i t o r   a c c o r -  

d i n g   to   f i g u r e   1  c o m p r i s e s   an  a c o u s t i c - e l e c t r i c  

s e n s o r   e l e m e n t   4.  S a i d   e l e m e n t   w h i c h   i s   known  p e r  

se ,   i s   an  a c o u s t i c - e l e c t r i c   t r a n s d u c e r  w h i c h   c o n v e r t s  

t he   a c o u s t i c   e n e r g y   w h i c h   i s   g e n e r a t e d   due  to   t h e  

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

an  e l e c t r i c   s i g n a l .   Such  a  t r a n s d u c e r   i s   f o r   e x a m -  

p l e   a  p i e z o - e l e c t r i c   c r y s t a l .   S a i d   a c o u s t i c - e l e c -  

t r i c   s e n s o r   e l e m e n t   4  i s   m o u n t e d   d i r e c t l y   a d j a c e n t  

s a i d   n o t c h   2,  n e x t   t o   e l e c t r o n i c   c i r c u i t   3,  on  s a i d  



s m a l l   p l a t e   1  f rom  c e r a m i c   m a t e r i a l .   S a i d   s e n s o r  

e l e m e n t   4  i s   c o n n e c t e d   on  the   one  h a n d   t h r o u g h   a n  

e l e c t r i c   l i n e   5,  and  on  the   o t h e r   hand   t h r o u g h   a n  

e l e c t r i c   l e a d   6  to   s a i d   e l e c t r o n i c   c i r c u i t   3.  S a i d  

e l e c t r i c   l e a d   6  i s   c o m p r i s e d   of  a  t h i n   m e t a l   l a y e r  

w h i c h   i s   p r o v i d e d   on  s a i d   p l a t e   1  b e t w e e n   s e n s o r  

e l e m e n t   4  and  s a i d   p l a t e   1,  and  w h i c h   t h u s   c o n n e c t s  

d i r e c t l y   to   t he   m i c r o -   e l e c t r o n i c   c i r c u i t   3 .  

The  a c o u s t i c - e l e c t r i c   e l e m e n t   4  i s   v e -  

r y . a d v a n t a g e o u s l y   l o c a t e d   r e l a t i v e   to   the   s o u r c e  

of  c r o s s - w i s e   v i b r a t o r s .   The  s e n s o r   e l e m e n t   e l e c -  

t r o d e   may  be  m a n u f a c t u r e d   in  a  s i n g l e   w o r k i n g   o p e -  
r a t i o n   t o g e t h e r   w i t h   e l e c t r o n i c   c i r c u i t   3  or  a n y -  

way  a  l a r g e   p o r t i o n   t h e r e o f .  

The  e l e c t r o n i c   t h r e a d   m o n i t o r   a c c o r d i n g  

to  f i g u r e   2  c o m p r i s e s   an  e l e c t r o s t a t i c a l l y - o p e r a t i n g  

s e n s o r   e l e m e n t .   In  s a i d   t h r e a d   m o n i t o r   the   s e n s o r  

e l e m e n t   4  i s   f o r m e d   by  the   e l e c t r i c   c o n d u c t o r   6  p r o -  

p e r .   Due  to  t he   f r i c t i o n   of  a  m o v i n g   t h r e a d   i n s i d e  

n o t c h   2,  t h e r e   a p p e a r s   on  s m a l l   p l a t e   1  an  e l e c t r o -  

s t a t i c   c h a r g e   w h i c h   is   t h e n   c o u p l e d   by  l e a d   6  t o  

the   e l e c t r o n i c   c i r c u i t   3.  In  t h i s   e m b o d i m e n t   a l s o  

t he   s e n s o r   e l e m e n t ,   n a m e l y   l e a d   6,  may  be  m a n u f a c -  

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

m i c r o - e l e c t r o n i c   c i r c u i t   3  or  a  p o r t i o n   t h e r e o f .  

The  e l e c t r o n i c   t h r e a d   m o n i t o r   a c c o r -  

d i n g   to  f i g u r e   3  is   a  m u l t i p l e   m o n i t o r .   The  s m a l l  

p l a t e   1  f rom  c e r a m i c   m a t e r i a l   f o rms   the   t h r e a d   c o n -  

t a c t   member  fo r   a  p l u r a l i t y   o f ,   n a m e l y   t h r e e   t h r e a d s .  

For  t h i s   p u r p o s e   the   s m a l l   p l a t e   is   n o t   p r o v i d e d  

w i t h   one  n o t c h   2  b u t   r a t h e r   w i t h   t h r e e   such  n o t c h e s .  

Each  such  n o t c h   is  so  s h a p e d   as  to   o b t a i n   a  g o o d  



c o n t a c t   w i t h   t h e   t h r e a d   and  p o s s i b l y   a l s o   to   b e  

u s e d   as  t h r e a d   g u i d e .   The  s m a l l   p l a t e   1  i s   a l s o  

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

c i r c u i t   and  as  s u b s t r a t e   f o r   one  or  a  p l u r a l i t y   o f  

s e n s o r   e l e m e n t s   4,  w h i c h   a r e   c o n n e c t e d   to  a  s i n g l e  

e l e c t r o n i c   c i r c u i t   3 .  

The  m i c r o - e l e c t r o n i c   c i r c u i t   3  i s   of  a  

s t r u c t u r e   known  pe r   se  and  w i l l   t h u s   n o t   be  d e s c r i -  

bed  h e r e   in  d e t a i l .   Such  a  c i r c u i t   c o m p r i s e s   f o r  

e x a m p l e   an  a m p l i f i e r .   As  u s u a l   t h e   c i r c u i t   i s  

c o v e r e d   by  a  t h i n   p r o t e c t i n g   l a y e r .   The  e l e c t r o n i c  

c i r c u i t   3  i s   shown  d i a g r a m m a t i c a l l y   in  f i g u r e   1  

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

B o t h   t he   m i c r o - e l e c t r o n i c   c i r c u i t   3 

and  t he   s e n s o r   e l e m e n t   a r e   m o u n t e d   in  t he   t h r e a d  

m o n i t o r s   shown  in  t h e   f i g u r e s ,   on  one  and  the   s a m e  

s u b s t r a t e ,   n a m e l y   t he   s m a l l   p l a t e   1  f rom  c e r a m i c  

m a t e r i a l ,   in  s u c h   a  way  t h a t   the   w h o l e   u n i t   may  b e  

made  v e r y   c o m p a c t .   Due  to   t h e   use   of  the   t e c h n i c s  

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

c i r c u i t s ,   t h e   u n i t   m a n u f a c t u r e   i s   a l s o   v e r y   s i m p l e .  

When  d e s i r a b l e   p o r t i o n s   of  t h e   e l e c t r o n i c   c i r c u i t  

may  be  m a n u f a c t u r e d   as  d i s c r e t e   e l e c t r i c   c o m p o n e n t s  

on  s u p p o r t   1,  or  even   be  m o u n t e d   s e p a r a t e l y   b u t   t h e  

m a j o r   p o r t i o n   of  s a i d   c i r c u i t   may  s t i l l   be  p r o v i d e d  

in  a  s i n g l e   o p e r a t i o n   t o g e t h e r   w i t h   t h e s e n s o r   e l e -  

men t   on  s a i d   s m a l l   p l a t e   1.  The  p l a t e   1  i t s e l f  

h a s   a  v e r y   s i m p l e   s t r u c t u r e .   The  c o n t a c t i n g   of  t h e  

t h r e a d s   and  t h e   p l a t e   1  may  t h u s   a l s o   o c c u r   v e r y  

s i m p l y   by  b r i n g i n g   s a i d   t h r e a d   i n s i d e   a  n o t c h   2 .  

When  r e q u i r e d   a  d a m p i n g   m a t e r i a l   or  a  

d i f f u s i o n   s t r u c t u r e   may  be  p r o v i d e d   b e t w e e n   t h e  



a c o u s t i c - e l e c t r i c   s e n s o r   e l e m e n t   4  and  the   e l e c t r o -  

n i c   c i r c u i t   3 .  

In  e v e r y   c a s e   i t   i s   p r e f e r a b l e   t o  

mount   the   c o m p l e t e   t h r e a d   m o n i t o r   v i b r a t i o n - f r e e  

in  the   m a c h i n e   w h e r e i n   t h r e a d s   s h o u l d   be  m o n i t o r e d ,  

to   p r e v e n t   t he   m a c h i n e   d i s t u r b i n g   the   m o n i t o r .  

The  t h r e a d   m o n i t o r   has   a  v e r y   h i g h  

s e n s i t i v i t y   p a r t i c u l a r l y   due  to  the   s e n s o r   e l e m e n t  

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

the   t h r e a d   s l i d e s   and  d i r e c t l y   on  the   s u b s t r a t e   o f  

the   m i c r o -   e l e c t r o n i c   c i r c u i t .   A  g l u e d   j o i n t   a s  

p r o v i d e d   fo r   e x a m p l e   in  the   known  t h r e a d   m o n i t o r s  

w h e r e   the   c o n t a c t   member  f rom  c e r a m i c   m a t e r i a l   i s  

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

a b o v e - d e s c r i b e d   t h r e a d   m o n i t o r s .  

The  i n v e n t i o n   is   in  no  way  l i m i t e d  

to  the   above   e m b o d i m e n t s   and  many  c h a n g e s   may  b e  

b r o u g h t   t h e r e i n   w i t h o u t   d e p a r t i n g   f rom  the   s c o p e  

of  the   i n v e n t i o n   as  d e f i n e d   in  the   a p p e n d e d   c l a i m s .  



1 .  E l e c t r o n i c   t h r e a d   m o n i t o r ,   w i t h  

a t   l e a s t   one  t h r e a d   c o n t a c t   member  f rom  c e r a m i c  

m a t e r i a l ,   a  s e n s o r   e l e m e n t   c o n n e c t e d   t h e r e t o   w h i c h  

c o n v e r t s   t he   t h r e a d   f r i c t i o n   on  s a i d   c o n t a c t   m e m b e r  

i n t o   an  e l e c t r i c   s i g n a l ,   and  an  e l e c t r o n i c   c i r c u i t  

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

t h e   s i g n a l   f rom  t h e   s e n s o r   e l e m e n t ,   in  w h i c h   s a i d  

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

c o n t a c t   m e m b e r .  

2.   E l e c t r o n i c   t h r e a d   m o n i t o r   as  d e f i -  

ned  in  c l a i m   1,  in  w h i c h   t he   c e r a m i c   m a t e r i a l   f r o m  

t h e   t h r e a d   c o n t a c t   member   a l s o   f o r m s   t h e   s u b s t r a t e  

of  p a r t   a t   l e a s t   of  t h e   e l e c t r o n i c   c i r c u i t .  

3.  E l e c t r o n i c   t h r e a d   m o n i t o r   as  d e -  

f i n e d   in  c l a i m   2,  in  w h i c h   t he   c e r a m i c   m a t e r i a l  

f rom  the   t h r e a d   c o n t a c t   member  f o r m s   t he   s u b s t r a t e  

of  t he   c o m p l e t e   e l e c t r o n i c   c i r c u i t .  

4.  E l e c t r o n i c   t h r e a d   m o n i t o r   as  d e f i -  

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

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

c i r c u i t .  

5.  E l e c t r o n i c   t h r e a d   m o n i t o r   as  d e -  

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

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

m i n a .  

6.  E l e c t r o n i c   t h r e a d   m o n i t o r   as  d e f i -  

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

t h e   t h r e a d   g u i d e   f rom  c e r a m i c   m a t e r i a l   i s   a  s m a l l  

p l a t e   w h i c h   i s   p r o v i d e d   w i t h   a  r e c e s s   fo r   a t   l e a s t  

one  t h r e a d .  

7.  E l e c t r o n i c   t h r e a d   m o n i t o r   as  d e -  

f i n e d   in  c l a i m   6 , i n   w h i c h   s a i d   r e c e s s   i s   a  n o t c h .  



8.  E l e c t r o n i c   t h r e a d   m o n i t o r   a s  

d e f i n e d   in  a n y  o n e   of  the   p r e c e d i n g   c l a i m s ,   i n  

w h i c h   t he   s e n s o r   e l e m e n t   i s   an  e l e c t r o s t a t i c   s e n -  

so r   e l e m e n t   w h i c h   is   c o m p r i s e d   of  an  e l e c t r i c   c o n -  

d u c t o r   w h i c h   i s   a r r a n g e d   on  the   t h r e a d   c o n t a c t  

member   f rom  c e r a m i c   m a t e r i a l .  

9.  E l e c t r o n i c   t h r e a d   m o n i t o r   a s  

d e f i n e d   in  a n y  o n e   of  c l a i m s   1  to   7,  in  w h i c h   t h e  

s e n s o r   e l e m e n t   is   an  a c o u s t i c - e l e c t r i c   s e n s o r  

e l e m e n t   w h i c h   i s   m o u n t e d   on  the   t h r e a d   c o n t a c t  

member  f rom  c e r a m i c   m a t e r i a l   and  w h i c h   i s   c o n n e c -  

t e d   t h r o u g h   a t   l e a s t   one  e l e c t r i c   c o n d u c t o r   t o  

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

10.  E l e c t r o n i c   t h r e a d   m o n i t o r   a s  

d e f i n e d   in  a n y  o n e   of  t he   p r e c e d i n g   c l a i m s ,   i n  

w h i c h   the   t h r e a d   c o n t a c t   member  f rom  c e r a m i c   m a t e -  

r i a l   i s   d e s i g n e d   fo r   a  p l u r a l i t y   of  t h r e a d s .  
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