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(54)  Mechanically  actuated  signalling  apparatus. 
A  signalling  apparatus  of  the  type  including  a  switch 

member  (8)  biased  from  its  signal-operating  position  by  a 
breakable  member  (11)  which  upon  breakage  allows  the 
switch  to  move  to  its  signal  operating  position,  is  provided 
with  a  fulcrum  element  (6)  on  which  said  breakable  member 
(11)  bears,  and  which  is  so  located  that  upon  breakage  of  the 
breakable  member  (11)  said  element  (6)  remains  in  contact 
with  the  same  broken  portion  (12)  of  the  breakable  member 
as  the  switch  member,  thereby  both  preventing  ready  access 
to  the  switch  and  allowing  the  switch  member  to  move  to  its 
alarm-operating  position  by  applying  a  pivotal  force  to  said 
broken  portion  (12)  of the  breakable  member  (11)  about  the 
fulcrum  element  (6). 



T h i s   i n v e n t i o n   r e l a t e s   to  m e c h a n i c a l l y  

a c t u a t e d   s i g n a l l i n g   a p p a r a t u s ,   and  may  f i n d  

p a r t i c u l a r   a p p l i c a t i o n   in   s i g n a l l i n g   a p p a r a t u s  

f o r   e l e c t r i c a l   f i r e   a l a r m s .  

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

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

s i g n a l   to   o p e r a t e   a  f i r e   a l a r m   a r e   w e l l   k n o w n .  

Some  of  t h e s e   t y p e s   of   a p p a r a t u s   a r e   a d a p t e d   t o  

be  o p e r a t e d   by  t h e   i m p a c t   f r o m ,   f o r   e x a m p l e ,   a  

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

w i t h   t h e   a p p a r a t u s ,   w h i l e   o t h e r s   a r e   a d a p t e d   t o  

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

t h a t   w h i c h   c o u l d   be  a p p l i e d   by  h a n d   a l o n e .   I t  

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

p l a t e   of  g l a s s   as  t h e   b r e a k a b l e   e l e m e n t   i s   t h e s e  

t y p e s   of  a p p a r a t u s   b u t   t h e   p i e c e s   of  b r o k e n   g l a s s  

t h a t   a r e   l e f t   a f t e r   o p e r a t i o n   can   be  a  h a z a r d .   I t  

i s   t h e r e f o r e   d e s i r a b l e   to   use   an  a l t e r n a t i v e  

m a t e r i a l   s u c h   as  a  t h e r m o p l a s t i c s   m a t e r i a l   w h i c h  

d o e s   n o t   l e a v e   j a g g e d   p i e c e s   when  b r o k e n   and  h a s  

a  b e t t e r   r e s p o n s e   to   a  s t e a d y   f o r c e   a p p l i e d  

d i r e c t l y   by  h a n d .   Once  b r o k e n ,   t h e   m e c h a n i c a l   c o n s t r a i n t  

i m p a r t e d   by  t h e   p l a t e   on  an  o p e r a t i n g   m e m b e r  

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

of  a  s w i t c h ,   i s   r e m o v e d .  



With   e i t h e r   t y p e   of   b r e a k a b l e   m e m b e r ,  

b u t   p a r t i c u l a r l y   w i t h  t h e   p l a s t i c s   t y p e ,   p r o v i s i o n  

may  n e e d   to   be  made  to   e n s u r e   t h a t   o n c e   b r o k e n ,  

p i e c e s   of   t h e   b r o k e n   p l a t e   do  n o t   r e m a i n   i n   s u c h  

a  p o s i t i o n   r e l a t i v e   to   t h e   o p e r a t i n g   m e m b e r   i n s i d e  

t h e   a p p a r a t u s ,   t h a t   t h e   o p e r a t i n g   m e m b e r   i s   s t i l l  

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

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

t h e   v i c i n i t y   of  an  e d g e   r e g i o n   o f   a  b r e a k a b l e  

p l a t e   when  t h i s   r e g i o n   i s   p u r p o s e l y   a r r a n g e d   t o  

be  i n a c c e s s i b l e   f r o m   t h e   e x p o s e d   a r e a   o f  

t h e   a p p a r a t u s .   T h i s   i n a c c e s s i b i l i t y   i s   d e s i r a b l e  

so  t h a t   i t   i s   n o t   e a s y   to   move  t h e   o p e r a t i n g  

member   of   t h e   s w i t c h   b a c k   to  i t s   n o n - o p e r a t i v e  

p o s i t i o n   once   t h e   b r e a k a b l e   member   h a s   f r a c t u r e d .  

The  p r o b l e m   t h a t   a r i s e s   f rom  t h i s   i s   t h a t   p i e c e s  

of   t h e   b r o k e n   p l a t e   may  r e m a i n   i n   t h e   i n a c c e s s i b l e  

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

member   to   o p e r a t e   p r o p e r l y .   I t   i s   an  o b j e c t   o f  

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

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

member   in   w h i c h   t h i s   p r o b l e m   i s   a l l e v i a t e d .  

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

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



s w i t c h   m e m b e r   (8 )   h e l d   f rom  i t s   s i g n a l - o p e r a t i n g  

p o s i t i o n   by  a  b r e a k a b l e   member   ( 1 1 )   w h i c h   u p o n  

b r e a k a g e   a l l o w s   t h e   s w i t c h   to   move  to   i t s   s i g n a l  

o p e r a t i n g   p o s i t i o n ;  

c h a r a c t e r i z e d   in   t h a t   a  f u l c r u m   e l e m e n t   ( 6 )  

i s   p r o v i d e d   on  w h i c h   s a i d   b r e a k a b l e   member   ( 1 1 )  

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

of   s a i d   b r e a k a b l e   m e m b e r   ( 1 1 )   s a i d   e l e m e n t   ( 6 )  

r e m a i n s   i n   c o n t a c t   w i t h   t h e   same  b r o k e n   p o r t i o n   ( 1 2 )  

of  t h e  b r e a k a b l e   m e m b e r   as  t h e   s w i t c h   m e m b e r ,   t h e r e b y  

to  a l l o w   t h e   s w i t c h   member   to  move  to   i t s   a l a r m -  

o p e r a t i n g   p o s i t i o n   by  a p p l y i n g   a  p i v o t a l   f o r c e  

to   s a i d   b r o k e n   p o r t i o n   ( 1 2 )   of  t h e   b r e a k a b l e   member   ( 1 1 )  

a b o u t   t h e   f u l c r u m   e l e m e n t   ( 6 ) .  

The  f u l c r u m   e l e m e n t   (6)   i s   in   t h e   g e n e r a l   f o r m  

of  a  k n i f e   edge   d i s p o s e d   in   o p p o s i t i o n   to   a  c a s i n g  

e l e m e n t   ( 2 1 )   s p a c e d   f r o m ,   and  e x t e n d i n g   a t   l e a s t  

s u b s t a n t i a l l y   p a r a l l e l   to   s a i d   edge   to   d e f i n e   a n  

o p e n i n g   t h e r e b e t w e e n   to   a c c o m m o d a t e   t h e   b r o k e n  

p o r t i o n   ( 1 2 ) ,   w h e r e b y   on  b r e a k a g e   of   t h e   m e m b e r  

(11)   t h e   p i v o t   a x i s   a b o u t   w h i c h   t h e   f o r c e   a c t s  

l i e s   a l o n g   a  l i n e   b e t w e e n   s a i d   k n i f e   edge   and  s a i d  

c a s i n g   e l e m e n t   ( 2 1 ) .  

The  b r e a k a b l e   member   ( 1 1 )   may  i n c l u d e   one  o r  

more  w e a k e n e d   a r e a s   ( 1 7 )   a l o n g   w h i c h   f r a c t u r e   o c c u r s  



when  i t   i s   b r o k e n ,   t h e   s w i t c h   m e m b e r   and  t h e   f u l c r u m  

e l e m e n t   b e i n g   on  t h e   same  s i d e   o f   e a c h   w e a k e n e d  

a r e a   ( 1 7 ) .   The  b r e a k a b l e   member   ( 1 1 )   may  be  a  

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

( 2 0 )   s u c h   t h a t   a  l a r g e   p a r t   of   one  o f   i t s   m a j o r  

s u r f a c e s   f o r m s   a  f a c i n g   s u r f a c e   o f   an  a l a r m  

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

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

and  s a i d   s w i t c h   member  b e i n g   a r r a n g e d   to   a c t  

on  an  e n c l o s e d   m a r g i n a l   r e g i o n   o f   a  m a j o r   s u r f a c e  

of   t h e   p i e c e   of   m a t e r i a l .  

In   a  p r e f e r r e d   e m b o d i m e n t   t h e   f u l c r u m  

e l e m e n t   d e f i n e s   one  s i d e   o f   a  n a r r o w   o p e n i n g  

t h r o u g h   w h i c h   t h e   b r e a k a b l e   m e m b e r   ( 1 1 )   e x t e n d s ,  

a  m a r g i n a l   a r e a   of  t h e   b r e a k a b l e   m e m b e r   and   t h e  

s w i t c h   m e m b e r   (8)   b e i n g   b e y o n d   t h i s   o p e n i n g  

and  e n c l o s e d   by  t h e   h o u s i n g   so  t h a t   m a n u a l   a c c e s s  

t o   t h e   s w i t c h   member   (8)   a f t e r   t h e   b r e a k a g e   i s   p r e v e n t e d  



by  t h e   n a r r o w   w i d t h   of  t h e   o p e n i n g .  

E m b o d i m e n t s ' o f   t h e   i n v e n t i o n   w i l l   now 

be  d e s c r i b e d   by  way  of  e x a m p l e   o n l y   w i t h   r e f e r e n c e  

to  t h e   a c c o m p a n y i n g   d r a w i n g s .   In   t h e   d r a w i n g s :  

F i g u r e   1  i s   an  e x p l o d e d   v i e w   o f  

s i g n a l l i n g   a p p a r a t u s   f o r   u se   i n   an  e l e c t r i c a l  

f i r e   a l a r m   s y s t e m ;  

F i g u r e   2  i s   a  c r o s s - s e c t i o n a l   v i e w   t h r o u g h  

t h e   a p p a r a t u s   of   F i g u r e   1  v i e w e d   f rom  t h e  s i d e ;   a n d  

F i g u r e s   3  and  4  a r e   s i m i l a r   c r o s s -  

s e c t i o n a l   v i e w s   to   t h a t   of  F i g u r e   2  b u t   s h o w i n g  

t he   p o s i t i o n   of  c o m p o n e n t s   of   t h e   a p p a r a t u s   a f t e r  

b r e a k a g e   of  a  b r e a k a b l e   member   and  i l l u s t r a t i n g   t w o  

b r e a k i n g   m o d e s .  

R e f e r r i n g   to  t h e   F i g u r e s ,   a  u n i t   f o r  

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

1  and  i n c l u d e s   w i t h i n   i t   a  s m a l l e r   box  h o u s i n g   2  b o t h  

h o u s i n g s   h a v i n g   a  common,  o p e n s ,  f r o n t w a r d - f a c i n g   s i d e .  

The  i n n e r   h o u s i n g   2  i n c l u d e s   a  h o r i z o n t a l   w a l l   3  a t  

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

w a r d l y   f r o m   t h e   ma in   h o u s i n g   1  h a s   a  s h a l l o w   r e c e i v i n g -  

r e c e s s   4.  The  u p p e r   p a r t   of  t h e   i n n e r   h o u s i n g   2  

c o m p r i s e s   a  h o r i z o n t a l   l e d g e   5  t h e   f o r w a r d   edge  6  o f  

w h i c h   i s   t a p e r e d   to  a  b l u n t   k n i f e - e d g e .   Below  i t s  

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

h o u s i n g   1  t h e   i n n e r  



h o u s i n g   2  h a s   a  p r o j e c t i n g   b o s s  7   w i t h   a  s c r e w  

t h r e a d e d   b o r e   f o r   l o c a t i n g   a  c o v e r   p l a t e ,   as  w i l l  

be   d e s c r i b e d .   B e t w e e n   t h e   u p p e r   s u r f a c e   of  t h e  

i n n e r   h o u s i n g   2  and  t h e   u p p e r   w a l l   of  t h e   m a i n  

h o u s i n g   1  i s   l o c a t e d   a  m i c r o - s w i t c h   8  w i t h   a n  

a c t u a t i n g   b u t t o n   9  f a c i n g   o u t w a r d l y   f r o m   h o u s i n g  

1.  The  s u r f a c e   of  t h e   m i c r o - s w i t c h   8  i s   s e t   j u s t  

b e h i n d   t h e   o u t w a r d   f a c i n g   e d g e s   of  t h e   h o u s i n g   2 ,  

b u t   t h e   a c t u a t i n g   b u t t o n   9  e x t e n d s   o u t w a r d l y   b e y o n d  

t h e s e   e d g e s .   The  m a i n   h o u s i n g   1  i n c l u d e s ,   o n  t h e  

e x t e r i o r   of  i t s   u p p e r   w a l l ,   two  m o u l d e d   h i n g e -  

r e c e i v i n g   r e c e s s e s   1 0 .  

The  b r e a k a b l e   e l e m e n t   of  t h e   a p p a r a t u s  

i s   a  m o u l d e d   p l a t e   of   c l e a r   p l a s t i c s   m a t e r i a l   11 

w h i c h   i s   g e n e r a l l y   r e c t a n g u l a r   i n   o u t l i n e .   T h i s  

b r e a k a b l e   p l a t e   i s   s h a p e d   to  f i t   o v e r   t h e   a r e a  

d e f i n e d   by  t h e   i n n e r   h o u s i n g   2.  The  p l a t e   11  i s  

s h o r t e r   i n   t h e   h o r i z o n t a l   d i r e c t i o n ,   and  on  i t s  

two  s h o r t e r   e d g e s   a r e   r e s p e c t i v e   s m a l l   t a b s   1 2  

and  13  i n t e g r a l l y   m o u l d e d   w i t h   t h e   m a i n   p o r t i o n   o f  

t h e   p l a t e .   The  u p p e r   t a b   12  i s   a d a p t e d   to   b e  

d i s p o s e d   o v e r   t h e   a c t u a t i n g   b u t t o n   9  of  t h e   m i c r o -  

s w i t c h   when  t h e   b r e a k a b l e   p l a t e   11  i s   l o c a t e d ,   s o  

t h a t   t h e   r e a r   s u r f a c e   14  of  t h e   t a b   12  d e p r e s s e s  

t h e   b u t t o n   9.  The  l o w e r   t a b   13  i s   l o c a t e d   in   t h e  

r e c e s s   4  in   f o r w a r d   edge   of  t h e   l e d g e   3  of  t h e  

i n n e r   h o u s i n g   2  so  t h a t   t h e   l o w e r   h o r i z o n t a l   e d g e  



of  t h e   b r e a k a b l e   p l a t e   11  r e s t s  o n   t h e   l e d g e   3 .  

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

t h e   t a b   13  i s   p r o v i d e d   w i t h   a  h o r i z o n t a l   l i p   1 5  

w h i c h   i s   a d a p t e d   to   be  p o s i t i o n e d   j u s t   b e n e a t h   t h e  

l e d g e   3  and  so  p r e v e n t   t h e   b r e a k a b l e   p l a t e   11 

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

l o c a t e d   p o s i t i o n .  

The  b r e a k a b l e   p l a t e   11  h a s ,   a l o n g   i t s  

l o n g e r ,   v e r t i c a l   e d g e s ,   an  i n t e g r a l   t h i c k e n e d  

r e g i o n   16  w h i c h   e x t e n d s   t h e   f u l l   h e i g h t   of  t h e  

p l a t e   and  s e r v e s   to   s t r e n g t h e n   t h e   m a i n   b o d y   o f  

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

p e r p e n d i c u l a r   to   i t s   f a c e .   H o w e v e r ,   in   c o n t r a s t  

to   t h e   s t r e n g t h e n e d   e l e m e n t s ,   t h e   b r e a k a b l e   p l a t e  

11  i s   w e a k e n e d   by  t h e   i n c l u s i o n   of  two  V - s h a p e d  

g r o o v e s   17  in   i t s   r e a r   s u r f a c e   e x t e n d i n g   a l o n g   t h e  

j u n c t i o n   l i n e   b e t w e e n   e a c h   of  t h e   t a b s   12  and  1 3  

and  t h e   main   a r e a   o f  t h e   p l a t e .   T h e s e   g r o o v e s  

b e c o m e   p r e f e r e n t i a l   b r e a k i n g   l i n e s   when  a  

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

of  t h e   p l a t e .  

A  f r o n t .  c o v e r   18  i s   p r o v i d e d   f o r   t h e  

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

o p e n i n g   of  t h e   h o u s i n g   1  b u t   has   a  r e c t a n g u l a r  

a p e r t u r e   19  c o r r e s p o n d i n g   to   t h e   p o s i t i o n   of  t h e  

b r e a k a b l e   p l a t e   11  when  l o c a t e d   o v e r   t h e   i n n e r  

h o u s i n g   2.  S u r r o u n d i n g   t h e   r e c t a n g u l a r   a p e r t u r e  



19  on  t h e   f r o n t   c o v e r   18  and  p r o j e c t i n g   f r o m   t h e   r e a r -  

w a r d l y   f a c i n g   s u r f a c e   of  t h e   f r o n t   p l a t e   i s   a  r im  2 0  

whose   r e a r w a r d l y   f a c i n g   e d g e   21  b e a r s   d i r e c t l y   on  t h e  

f r o n t w a r d   s u r f a c e   of  t h e   b r e a k a b l e   p l a t e   11  to  d e f i n e  

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

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

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

F i g u r e   2  i l l u s t r a t e s   t h e   m a n n e r   i n   w h i c h   t h e  

edge   s u r f a c e   21  of  t h e   f r o n t   c o v e r   e n g a g e s   t h e   e d g e  

r e g i o n   of   t h e   b r e a k a b l e   p l a t e   1  and  f o r c e s   i t   a g a i n s t  

t h e   b l u n t   k n i f e   edge   6  of  t h e   l e d g e   5  of  t h e   i n n e r  

h o u s i n g   and  a l s o   a g a i n s t   t h e   a c t u a t i n g   b u t t o n   9  of  t h e  

m i c r o - s w i t c h   8.  At  t h e   l o w e r   end  of  t h e   b r e a k a b l e   p l a t e  

11  edge   s u r f a c e   21  of   t h e   r im   20  f o r c e s   t h e   p l a t e   11  

a g a i n s t   t h e   l o w e r   l e d g e   3  of  t h e   i n n e r   h o u s i n g   2.  T h e  

f r o n t   c o v e r   p l a t e   18  i s   f i x e d   to  t h e   h o u s i n g   by  h i n g e s  

30  l o c a t i n g   i n   t h e   r e c e s s e s   10  on  t he   m a i n   h o u s i n g   a n d  

by  a  s o c k e t - h e a d e d   s c r e w   22  on  t h e   l o w e r   m a r g i n   of  t h e  

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

b o s s  7   on  t h e   i n n e r   h o u s i n g   2 .  A s   t he   f i x i n g   s c r e w   2 2  

i s   t i g h t e n e d   i t   d r a w s   in   t h e   f r o n t   c o v e r   18  c a u s i n g   t h e  

u p p e r   e l e m e n t   t ab   12  to   d e p r e s s   t h e   a c t u a t i n g   b u t t o n  

9  of  t h e   m i c r o s w i t c h .  

The  m i c r o s w i t c h   8  i s   of  s u b - m i n a t u r e   s i z e  

and  i s   c o n n e c t e d   to   an  e l e c t r i c a l   c i r c u i t   w h i c h   e x t e n d s  

to  c o n t r o l   e q u i p m e n t   of  a  f i r e   a l a r m   s y s t e m .   When  t h e  

a c t u a t i o n  b u t t o n   9  i s   r e l e a s e d   s w i t c h   c o n t a c t s   o f  



t h e   m i c r o s w i t c h   8  c h a n g e   s t a t e   and  a  s i g n a l   i s  

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

i n d i c a t i n g   an  a l a r m   c o n d i t i o n .   F i g u r e   2  

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

t h e   n o r m a l   s t a t e   when  t h e   a p p a r a t u s   i s   n o t  

o p e r a t e d   and  no  a l a r m   s i g n a l   i s   t r a n s m i t t e d .  

When  a  c e r t a i n   amount   of  m a n u a l   p r e s s u r e  

i s   a p p l i e d   a t   any  p o i n t   of  t h e   e x p o s e d   a r e a   of  t h e  

b r e a k a b l e   p l a t e   11  of  t h e   p l a t e   w i l l   b r e a k ,   a n d  

w i l l   do  so  a l o n g   one  or  o t h e r   of  t h e   V - s h a p e d  

g r o o v e s   17 .   T h i s   r e s u l t s   in   one  of  t h e   t a b s   1 2  

and  13  b e c o m i n g   b r o k e n   o f f ;   F i g u r e s   3  and  4  of  t h e  

d r a w i n g s   i l l u s t r a t e   t h e   c o n s e q u e n c e s   of  t h i s .   I n  

t h e   b r e a k a g e   mode  i l l u s t r a t e d   in   F i g u r e   3  t h e  

u p p e r   t ab   12  i s   t h e   one  w h i c h   i s   b r o k e n   o f f   t o  

l e a v e   t h e   m a i n   p o r t i o n   of  t he   b r e a k a b l e   p l a t e  

a t t a c h e d   to   t h e   l o w e r   t ab   13.   The  l o c a t i o n   of  t h e  

l o w e r   r im   20  of   t h e   c o v e r   p l a t e   i n  r e l a t i o n   to  t h e  

l e d g e   3  of  t h e   i n n e r   h o u s i n g   e n s u r e s   t h a t   t h i s  

ma in   p o r t i o n   p i v o t s   t o w a r d s   t h e   b a c k   of  t h e  

c a v i t y   w h i l e   t h e   t a b   12  u n d e r   t h e   a c t i o n   of  t h e  

b i a s   f o r c e   of  t h e  a c t u a t i n g   b u t t o n   9  p i v o t s   a b o u t  

t h e   edge  6  as  a  f u l c r u m   w i t h o u t   b e i n g   f o u l e d   b y  

t h e   b r o k e n   t a b   1 2 .  

F i g u r e   4  i l l u s t r a t e s   t h e   b r e a k a g e   m o d e  

in  w h i c h   t h e   l o w e r   t ab   13  i s   b r o k e n   o f f   f rom  t h e  

main   p o r t i o n   of  t h e   p l a t e   11.  In  t h i s   c a s e   t h e  



l o w e r   b r o k e n   edge  of  t h e   m a i n   p o r t i o n   of  t h e   p l a t e  

11  i s   f r e e   to   move  i n w a r d l y   i n t o   t h e   c a v i t y  

c o n t a i n e d   w i t h i n   t h e   h o u s i n g   2  b u t   no t   o u t w a r d l y  

b e c a u s e   of  t h e   o b s t r u c t i o n   by  t h e   r im  20  of   t h e  

c o v e r   p l a t e .   Thus  t h e   b i a s   f o r c e   of  t h e   m i c r o s w i t c h  

a c t u a t i o n   b u t t o n   9  c a n   a g a i n   p r e v a i l ,   i n   t h i s  

c i r c u m s t a n c e   by  p i v o t t i n g   t h e   t a b   12  a b o u t   t h e  

f u l c r u m   6,  w h e r e u p o n   t h e   m a i n   p a r t   of  t h e   p l a t e  

11  moves   i n w a r d l y   and  a g a i n   t h e   m i c r o s w i t c h   i s  

o p e r a t e d   w i t h o u t   b e i n g   i m p e d e d   by  t h e   b r o k e n   p l a t e .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   w h i c h e v e r  

mode  of   b r e a k a g e   o c c u r s   t h e   m i c r o s w i t c h   a c t u a t i o n  

b u t t o n   9  w i l l   s t i l l   o p e r a t e   and  t h e   e l e c t r i c a l  

s i g n a l   i n d i c a t i n g   an  a l a r m   c o n d i t i o n  w i l l   be   s e n t  

to   t h e   c o n t r o l   b o x .   I t   w i l l   a l s o   be  a p p r e c i a t e d  

t h a t   t h e   s m a l l   gap  b e t w e e n   t h e   s u r f a c e   21  o f  t h e  

u p p e r   r i m   20  of  t h e   c o v e r   p l a t e   and  t h e   f u l c r u m   e d g e  

6  m a k e s   i t - e x t r e m e l y   d i f f i c u l t   f o r   t h e   s w i t c h   t o  

be  r e s e t   f r om  t h e   f r o n t   o p e n i n g   of   t h e   a p p a r a t u s .  

To  r e s e t   t h e   m i c r o s w i t c h   t h e   u n i t   must   be  o p e n e d  

and  f i t t e d   w i t h   a  new  b r e a k a b l e   e l e m e n t .  



1.  A  s i g n a l l i n g   a p p a r a t u s   c o m p r i s i n g   a  b i a s e d  

s w i t c h   member   (8)   h e l d   f r o m   i t s   s i g n a l - o p e r a t i n g  

p o s i t i o n   by  a  b r e a k a b l e   member   (11)   w h i c h   u p o n  

b r e a k a g e   a l l o w s   t h e   s w i t c h   to  move  to   i t s   s i g n a l  

o p e r a t i n g   p o s i t i o n ;  

c h a r a c t e r i z e d   i n   t h a t   a  f u l c r u m   e l e m e n t  ( 6 )  

i s   p r o v i d e d   on  w h i c h   s a i d   b r e a k a b l e   member   ( 1 1 )  

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

o f   s a i d   b r e a k a b l e   m e m b e r   ( 1 1 )   s a i d   e l e m e n t   ( 6 )  

r e m a i n s   in   c o n t a c t   w i t h   t h e   same  b r o k e n   p o r t i o n   ( 1 2 )  

of   t h e   b r e a k a b l e   m e m b e r   as  t he   s w i t c h   m e m b e r ,   t h e r e b y  

to   a l l o w   t h e   s w i t c h   m e m b e r   to  move  to   i t s   a l a r m -  

o p e r a t i n g   p o s i t i o n   by  a p p l y i n g   a  p i v o t a l   f o r c e  '  

to   s a i d   b r o k e n   p o r t i o n   ( 1 2 )   of  t h e   b r e a k a b l e   member   ( 1 1 )  

a b o u t   t h e   f u l c r u m   e l e m e n t   ( 6 ) .  

2.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   1  c h a r a c t e r i z e d  

in   t h a t   t h e   f u l c r u m   e l e m e n t   (6)   i s   i n   t h e   g e n e r a l  

f o rm  of   a  k n i f e   e d g e   d i s p o s e d   in  o p p o s i t i o n   t o  

a  c a s i n g   e l e m e n t   ( 2 1 )   s p a c e d   f rom  and  e x t e n d i n g   a t  

l e a s t   s u b s t a n t i a l l y   p a r a l l e l   to  s a i d   edge   t o  

d e f i n e   an  o p e n i n g   t h e r e b e t w e e n   to  a c c o m m o d a t e   t h e  

b r o k e n   p o r t i o n   ( 1 2 ) ;   w h e r e b y   on  b r e a k a g e   o f   t h e  

member   (11 )   t h e   p i v o t a l   a x i s   a b o u t   w h i c h   t h e   f o r c e  



a c t s   l i e s   a l o n g   a  l i n e   b e t w e e n   s a i d   k n i f e   e d g e  

and   s a i d   c a s i n g   e l e m e n t   ( 2 1 ) .  

3.  An  a p p a r a t u s   a c c o r d i n g   to   e i t h e r   o f   t h e  

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

b r e a k a b l e   member  ( 1 1 )   i n c l u d e s   one  o r   m o r e  

w e a k e n e d   a r e a s   (17 )   a l o n g  w h i c h   f r a c t u r e   o c c u r s  

when   i t   i s   b r o k e n ,   and  in   t h a t   t h e   s w i t c h   member   ( 8 )  

and   t h e   f u l c r u m  e l e m e n t   (6)   a r e   on  t h e   same  s i d e  

o f   e a c h   w e a k e n e d   a r e a   ( 1 7 ) .  

4.  An  a p p a r a t u s   a c c o r d i n g   to   any   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i z e d   i n   t h a t   t h e   b r e a k a b l e  

m e m b e r   ( 1 1 )   i s   a  l a m i n a r   p i e c e   of   m a t e r i a l ,  

m o u n t e d   in   t h e   h o u s i n g   ( 2 0 )   s u c h   t h a t   a  l a r g e  

p a r t   of   i t s   m a j o r   s u r f a c e   f o r m s   a  f a c i n g   s u r f a c e  

o f  a n   a l a r m   a c t u a t i o n   d e v i c e ,   and  in   t h a t  

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

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

b e i n g  a r r a n g e d   to   a c t   on  an  e n c l o s e d   m a r g i n a l   r e g i o n .  

5.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   4,  c h a r a c t e r i z e d  

in   t h a t   t h e   b r e a k a b l e   member   ( 1 1 )   i s   g e n e r a l l y  

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

i n c l u d i n g   a  s t r e n g t h e n e d   r i b   p o r t i o n   ( 1 6 )   and  a  

p a i r   of   s i d e   b e a r i n g   t a b s   ( 1 2 .   13)  t h e r e o n ,   s a i d  



t a b s   c o n s t i t u t i n g   t h e   p o r t i o n s   f o r m i n g   t h e   b r o k e n  

p o r t i o n .  

6.  An  a p p a r a t u s   a c c o r d i n g   to   any   p r e c e d i n g   c l a i m  

c h a r a c t e r i z e d   i n   t h a t   t h e   f u l c r u m   e l e m e n t   ( 6 )  

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

t h e   b r e a k a b l e   member   ( 1 1 )   e x t e n d s ,   a  m a r g i n a l  

a r e a   of   t h e   b r e a k a b l e   m e m b e r   and  t h e   s w i t c h   m e m b e r  

(8 )   b e i n g   b e y o n d   t h i s   o p e n i n g   and   e n c l o s e d   by  t h e  

h o u s i n g   (20)   so  t h a t   m a n u a l   a c c e s s   to   t h e   s w i t c h  

member   (8)  a f t e r   b r e a k a g e   i s   p r e v e n t e d   by  t h e  

n a r r o w   w i d t h   of   t h e   o p e n i n g .  

7.  An  a p p a r a t u s   a c c o r d i n g   to   any  one  of   t h e  

p r e c e d i n g   c l a i m s ,   c h a r a c t e r i z e d   in   t h a t   t h e  

d i r e c t i o n   of  r e l a t i v e   p i v o t a l   r o t a t i o n   of  t h e  

b r o k e n   p o r t i o n   (12 )   i s   t h e   same  w h e r e   e v e r  

a  l i n e   of  f r a c t u r e   o c c u r s   in   t h e   b r e a k a b l e  

m e m b e r   (11)   s u f f i c i e n t   to   a l l o w   t h e   s w i t c h   member  ( 8 )  

to   move  to   i t s   o p e r a t i n g   p o s i t i o n .  

8.  An  a p p a r a t u s   a c c o r d i n g   to   any   p r e c e d i n g  

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

a  s p r i n g   member  d i s p o s e d   in   t h e   s a i d   s w i t c h   ( 8 )  



and  a c t s   u p o n   s a i d   member   (11)   v i a   a  s w i t c h  

e l e m e n t   ( 9 ) .  

9.  An  a l a r m   s y s t e m   c o m p r i s i n g   a  s i g n a l l i n g  

a p p a r a t u s   a c c o r d i n g   t o   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 .  
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