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Trip  lamina  for  single-pole  circuit  breakers. 
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The  present  invention  is  related  to  a  trip  lamina 
employable  for  single-pole  circuit  breaker. 

The  trip  lamina  (6)  has  an  adequate  thickness  and  is 
rendered  very  flexible  because  it  is  provided  with  shearings 
(13)  interesting  its  whole  thickness  and  that  are  transversal 
to  the  longitudinal  direction  of  the  lamina  itself,  said  shear- 
ings  having  their  respective  outlets  alternatively  on  both  the 
longitudinal  edges  of  the  trip  lamina,  the  latter  being  pro- 
vided  with  successive  holes  (14)  having  at  least  one  side  (15) 
directed  transversely  to  the  longitudinal  direction  and  pro- 
longed  by  a  respective  shearing  (13),  said  shearings  being 
so  finely  executed  that  their  edges  (13'-13")  meet  and  rest 
one  on  top  of  the  other  to  render  said  trip  lamina  resistant  to 
the  bending  and  compressive  stress  transmitted  by  the  tip 
(5)  of  the  latching  cradle  (4)  of  the  circuit  breaker. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  t r i p   l a m i n a   f o r   s i n g l e - p o l e  

c i r c u i t   b r e a k e r s .  

A c c o r d i n g   to   t h e   known  a r t ,   in  some  k i n d s   of  s i n g l e - p o l e  

c i r c u i t   b r e a k e r s   e m p l o y i n g   an  o v e r   c e n t e r   m e c h a n i s m ,   a  t r i p  

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

of  an  o v e r l o a d   a n d / o r   s h o r t   c i r c u i t   c u r r e n t ,   s a i d   t r i p  

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

to  t h e   o v e r l o a d   c u r r e n t   and  to  a  m a g n e t i z a b l e   a r m a t u r e  

r e s p o n s i v e   to  t h e   s h o r t   c i r c u i t   c u r r e n t ,   and  i t   i s   p r o v i -  

ded  w i t h   a  l a t c h i n g   n o t c h   or  a p e r t u r e   a l l o w i n g   t h e   l a t c h i n g  

of  a  t i p ,   or  s i m i l a r   m e m b e r s ,   p r o v i d e d   on  one  end  of  a  

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

o t h e r   end  p i v o t e d   on  a  f i x e d   p i n   a r o u n d   w h i c h   i t   m a y  

r o t a t e   f o r   a  d e t e r m i n e d   a n g l e .  

When  s a i d   l a t c h i n g   c r a d l e   i s   l a t c h e d   to   s a i d   t r i p   l a m i n a ,  

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

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

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

c u r r e n t   h a p p e n s ,   i . e .   an  o v e r l o a d   or  s h o r t   c i r c u i t   c u r r e n t ,  



s a i d   t r i p   l a m i n a   is   r e t r a c t e d   by  t h e   b i m e t a l l i c   s t r i p   o r  

by  t he   m a g n e t i z a b l e   a r m a t u r e ,   c a u s i n g   t h e   t r i p p i n g   of  t h e  

l a t c h i n g   c r a d l e ,   so  t h a t   t h e   l a t t e r ,   u n d e r   t h e   t r a c t i o n  

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

open   p o s i t i o n   of  t h e   o v e r   c e n t e r   m e c h a n i s m   and  t h e r e f o r e  

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

to   t h e   s t a t i o n a r y   c o n t a c t .  

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

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

or  c a l i b r a t i o n   s t e p s .  

The  known  t r i p   l a m i n a e ,   in  e f f e c t ,   m u s t   be  p r o d u c e d   w i t h  

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

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

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

a v o i d i n g   an  u m p r o p e r   t r i p p i n g   i f   t h e   m e c h a n i s m   i s   s u b j e c t e d  

to   v i b r a t i o n s .  

In  t h i s   way  t h e   t r i p   l a m i n a e   a c h i e v e   a  s t i f f n e s s   t h a t  

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

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

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

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

so  t h a t   i t   may  r i g i d l y   r o t a t e   a r o u n d   one  of  i t s   own  e n d s  

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

T h i s   s o l u t i o n ,   h o w e v e r ,   r e q u i r e s   t h e   e m p l o y m e n t   o f  

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



and  the   e m p l o y m e n t   of  e l a s t i c   m e a n s   to  r e c a l l   t h e   s a m e  

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

c a u s e d   by  t h e   b i m e t a l l i c   s t r i p   or  by  t h e   m a g n e t i c   a t t r a c -  

t i o n s   m e a n s .  

S a i d   a d j u s t e m e n t   and  r e c a l l i n g   m e a n s   e v e n   i f   t h e y   a r e  

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

c a s e ,   a d d i t i o n a l . m e m b e r s   t h a t   w e i g h t   h e a v i l y   on  t h e   c o s t  

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

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

f o r   m o u n t i n g   and  a d j u s t i n g   t h a t   c a n n o t   be  d o n e   m e c h a n -  

i c a l l y .  

M o r e o v e r ,   t h e   end  of  t h e   t r i p   l a m i n a   w h i c h   i s   n o t  

c o n s t r a i n e d   in  t he   s e a t ,   and  t h a t   can   be  p r o v i d e d   w i t h   a  

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

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

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

t r i p p i n g ,   and  as  a  c a l i b r a t i o n   mean  to  d e f i n e   t h e   m i n i m u m  

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

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

s p o n t a n e o u s   u n s c r e w i n q .  

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

p a r t i c u l a r   l a c q u e r s ,   by  l o c k - n u t s ,   or  t h e   l i k e ,   t h a t   a r e  

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

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

b r e a k e r .  



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  t r i p   l a m i n a   t h a t ,   a l -  

vhoukjh  i t   has   t h e   r e q u i r e d   t h i c k n e s s   a p t   to   w i t h s t a n d   t h e  

c o m b i n e d   b e n d i n g   and  c o m p r e s s i v e   s t r e s s   t r a n s m i t t e d   b y  

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

n e c e s s a r y   l a t c h i n g ,   i t   shows   a  low  r e s i s t a n c e   to   t h e  

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

e x e r c e d   by  t h e   b i m e t a l l i c   s t r i p   and  by  t h e   m a g n e t i c  

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

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

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

c a l i b r a t i o n   s c r e w .  

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

by  an  e l o n g a t e   l a m i n a r   b o d y   h a v i n g   i t s   m i d d l e   p o r t i o n ,   o f  

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

w i t h   s h e a r i n g s   t h a t   i n t e r e s t   t h e   w h o l e   t h i c k n e s s   of  t h e  

l a m i n a   and  e x e c u t e d   in   t h e   d i r e c t i o n   p e r p e n d i c u l a r   to   t h e  

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

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

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

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

so  f i n e l y   e x e c u t e d   t h a t   i t s   e d g e s   m e e t   and  r e s t   one  o n  

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

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

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

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

r e n d e r i n g   s a i d   t r i p   l a m i n a   h i g h l y   f l e x i b l e ,   so  t h a t   i t   m a y  

be  b e n t   w i t h o u t   r e m a r k a b l e   r e s i s t a n c e ,   by  t h e   t r a c t i o n  

e x e r c e d   by  t h e   b i m e t a l l i c   s t r i p   or  by  t h e   m a g n e t i c   t r a c t i o n  

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



c o n d i t i o n s   and  i t   is  a l s o   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t  

one  end  of  s a i d   t r i p   l a m i n a   i s   r e c e i v e d   in  a  s e a t   p r o v i -  

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

may  n o t   r o t a t e   w i t h   r e s p e c t   to  s a i d   s e a t .  

In  a  p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n ,   t h e   t r i p  

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

s u b s t a n t i a l l y   e q u a l   a p e r t u r e s   s u c c e s s i v e l y   s p a c e d   in   t h e  

same  way  of  s a i d   s h e a r i n g s   and  in   e a c h   one  of  w h i c h   t h e  

i n n e r   end  of  a  r e s p e c t i v e   s h e a r i n g   h a s   i t s   o u t l e t ,   so  t h a t  

t h e   f l e x i b i l i t y   of  t h e   u n d u l a t e d   s t r i p   i s   i n c r e a s e d   a n d  

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

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

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

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

s i d e   a t   l e a s t ,   d i r e c t e d   as  s a i d   s h e a r i n g s ,   e a c h   r e s p e c t i v e  

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

In  a  f u r t h e r   i m p o r t a n t   e m b o d i m e n t   of  t h e   i n v e n t i o n ,   t h e  

end  p o r t i o n   of  t he   t r i p   l a m i n a ,   c o n n e c t e d   to  t h e   b i m e t a l l i c  

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

l o n g i t u d i n a l   s l i t   h a v i n g   i t s   o u t l e t   on  t h e   e n d i n g   e d g e  

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

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

s e p a r a t i n g   s a i d   e n d i n g   p o r t i o n   in   two  p a r a l l e l   t o n g u e s  a b l e  

to  a s s u m e   a  r e s p e c t i v e   i n c l i n a t i o n   h a v i n g   c o n t r a r y   s l o p e s  
w i t h   r e s p e c t   to  t h e   p l a n e   of  s a i d   t r i p   l a m i n a ,   so  t h a t   t h e  

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

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



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

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

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

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

a  m a g n e t i z a b l e   m o v a b l e   a r m a t u r e ,   in   t h e   f o r m   of   a  p l a t e ,  

b e i n g   p r o v i d e d   w i t h   a  p r o j e c t i o n   a b l e   to  be  f o r c e d   w i t h  

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

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

l o w e r   c o r n e r s ,   w i t h   two  r e s p e c t i v e   p r o j e c t i n g   b e a r i n g s ,  

d e s i g n e d   to   r e s t   on  s a i d   t o n g u e s ,   n e a r   t h e   o u t e r   e d g e s   o f  

t h e   l a t t e r ,   as  to   o b l i g e   s a i d   t o n g u e s   to   a s s u m e   t h e   d u e  

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

when  s a i d   p r o j e c t i o n   of  t h e   m a g n e t i z a b l e   m o v a b l e   a r m a t u r e  

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

An  e m b o d i m e n t   of  t h e   i n v e n t i o n ,   by  way  of   e x a m p l e ,   w i l l  

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

d r a w i n g s ,   w h e r e i n :  

F i g u r e   1  i s   a  v i e w   of   a  s i n g l e - p o l e   c i r c u i t   b r e a k e r ,  

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

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

F i g u r e   2  i s   an  e x p l o d e d   v i e w ,   in   e n l a r g e d   s c a l e ,   o f  

t h e   t r i p   l a m i n a ,   of  t h e   m a g n e t i z a b l e   a r m a t u r e   and  o f  

t h e   c a l i b r a t i o n   s c r e w .  

F i g u r e   3  i s   a  v i e w   in  e n l a r g e d   s c a l e   of  a  p o r t i o n   o f  

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

r e c e i v i n g   t h e   f i x e d   end  of  t h e   t r i p   l a m i n a .  



a n d   s h o w s ,   i n   more   e n t a r q u e d   s c a l e ,   a  s i d e  

v iew  and  a  b o t t o m   v i ew   r e s p e c t i v e l y ,   of  the   a s s e m b l i n g  

of  t he   t r i p   l a m i n a ,   the   m a g n e t i z a b l e   m o v a b l e   a r m a t u r e  

and  the   c a  l i b r a t i o n   s c r e w .  

F i g u r e   1  r e f e r s   to  a  s i n g l e - p o l e   c i r c u i t   b r e a k e r   c o m p r i s i n g  

a  m o u l d e d   c a s e   1,  c o m p o s e d   by  two  m e e t i n g   s h e l l s   one  o f  

w h i c h   has   been   r e m o v e d   in   t h e   d r a w i n g ,   s a i d   m o u l d e d   c a s e  

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

d e t a i l s .  

In  e f f e c t   s a i d   s n a p   m e c h a n i s m ,   may  be  e v e r y   known  one  p r o v i  

ded  f o r   m o v i n g   a  m o v a b l e   c o n t a c t   2  f rom  a  c l o s e d   p o s i t i o n  

to  an  open   p o s i t i o n ,   w i t h   r e s p e c t   to  a  s t a t i o n a r y   c o n t a c t  

2 ' ,   e i t h e r   f o r   t he   d i s p l a c e m e n t   of  t h e   manua l   o p e r a t i n g  

member   3  or  f o r   t h e   t r i p p i n g   of  a  l a t c h i n g   c r a d l e   4,  p r o -  

v i d e d   w i t h   a  t i p  5   t h a t   l a t c h e s   in  a  n o t c h   or  h o l e   c a r r i e d  

by  a  t r i p   l a m i n a  6 ,   t h e   l a t t e r   b e i n g   c o n n e c t e d   to   a  

b i m e t a l l i c   s t r i p   7  by  means   of  a  c a l i b r a t i o n   s c r e w   2 2 .  

The  p a r t i c u l a r   s n a p   m e c h a n i s m   shown  in  f i g .   1,  h o w e v e r ,  

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

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

From  s a i d   s n a p   m e c h a n i s m   one  may  n o t e   t h a t   t h e   t i p   5 

t r a n s m i t s   to   t he   t r i p   l a m i n a  6   a  f o r c e   g e n e r a t e d   by  a  

s p r i n g   4 '   and  t h a t   c o n s t i t u t e s   a  b e n d i n g   and  c o m p r e s s i v e  

s t r e s s   f o r   t h e   t r i p   l a m i n a   i t s e l f .  

The  t r i p   l a m i n a   6,  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 ,   i s  



s h o w   in  f i g u r e s   f rom  2  to  5 .  

S a i d   t r i p   l a m i n a   6  i s   p r e f e r a b l y   o b t a i n e d   f rom  s t e e l   b a n d  

h a v i n g   a  s u i t a b L e   t h i c k n e s s .  

At  t he   u p p e r   end  6"  s a i d   t r i p   l a m i n a   6  i s   p r o v i d e d   w i t h   a  

r e l i e f   8,  p r e f e r a b l y   s h a p e d   as  a  s p h e r i c a l   s e g m e n t ,   o b t a i -  

ned  bv  f o r m i n g   the   s t e e l   b a n d ,   so  t h a t   s a i d   u p p e r   end  6 "  

can  he  r e c e i v e d   in  a  s e a t   9,  w h e r e   two  o p p o s e d   w a l l s   1 0  

and  11  c o n t a i n   t h e r e b e t w e e n ,   a l m o s t   e x a c t l y ,   t h e   t h i c k n e s s  

of  t h e   b l a d e   and  t h e   p r o j e c t i o n   8,  p r e v e n t i n g   s a i d   u p p e r  

end  6"  f rom  e v e r y   r o t a t a b l e   m o v e m e n t .   F u r t h e r m o r e   s a i d  

s e a t   9  i s   p r o v i d e d   w i t h   a  p e r i p h e r a l   s l o t   12  d i r e c t e d  

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

the   t h i c k n e s s   of  t h e   t r i p   l a m i n a   6  and  t h r o u g h   w h i c h   s a i d  

t r i p   l a m i n a   may  p a s s ,   so  t h a t   t h e   u p p e r   end  6"  i s   t r a p p e d  

in  t h e   s e a t   9  and  so  t h a t   t h e   p o s s i b i l i t y   of  a  r o t a t i o n  

d o e s   n o t   e x i s t   w i t h   r e s p e c t   to   s a i d   s e a t   9 .  

A  m i d d l e   l o n g i t u d i n a l   p o r t i o n   of  t h e   t r i p   l a m i n a ,   e x t e n d i n g  

a l o n g   a  g r e a t   p a r t   of  t h e   w h o l e   l e n g h t   of   t h e   same  t r i p  

l a m i n a ,   i s   p r o v i d e d   w i t h   t r a n s v e r s a l   s h e a r i n g s   13  t h a t  

h a v e   t h e i r   o u t l e t s   a l t e r n a t i v e l y   on  b o t h   t h e   l o n g i t u d i n a l  

e d g e s   of  t h e   t r i p   l a m i n a .  

P r e f e r a b l y ,   a l o n g   s a i d   m i d d l e   p o r t i o n ,   a p e r t u r e s   14  a r e  

p r o v i d e d ,   h a v i n g   a t   l e a s t   one  s i d e   15  d i r e c t e d   t r a n s v e r s e l y  

to  t he   l o n g i t u d i n a l   d i r e c t i o n   of  t h e   t r i p   l a m i n a   6,   so  t h a t  

f o r   e v e r y   h o l e   14,  a  r e s p e c t i v e   s h e a r i n g   13  i s   d i s p o s e d   o n  

t h e   p r o l o n g e m e n t   of  s a i d   s i d e   1 5 .  



M o r e a v e r ,   e ach   one  of  the   s h e a r i n g s   13  i s   so  f i n e l y  

e x e c u t e d   t h a t   13'  and  13"  c o u p l e   so  t h a t   t h e   e d g e  

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

The  d i s p o s i t i o n   of  the   s h e a r i n g s   13and   t he   e v e n t u a l   d i s p o s  

i t i o n   of  a p e r t u r e s   11  g e n e r a t e s   on  t h e   t r i p   l a m i n a  6   a n  

u n d u l a t e d   c o n t i n u o u s   s t r i p   16,  h a v i n g   p a r t i c u l a r l y ,  s q u a r e  

o n d u l a t i o n ,   e a c h   s i d e   of  t h e   o n d u l a t i o n   c o n s t i t u t i n g   a  

f l e x i b l e   e l e m e n t   t h a t   f u r n i s h e s   a  g r e a t   e l a s t i c   f l e x i b i l i t y  

to  t he   t r i p   l a m i n a ,   g r e a t l y   r e d u c i n g   i t s   r e s i s t a n c e   to   t h e  

b e n d i n g ,   w h i l e   h a v i n g   a  r e l a t i v e l y   g r e a t   t h i c k n e s s .  

M o r e o v e r   t h e   d i s p o s i t i o n   of  a p e r t u r e s   14  a l l o w s   t h e  

p r o d u c t i o n   of  s h e a r i n g s   13  in  a  p r e c i s e   m a n n e r ,   w i t h o u t  

d e f o r m i n g   t h e   t r i p   l a m i n a  6   and  i t   a l s o   a l l o w s   to  s i z e  

the   w i d t h   of  t he   u n d u l a t e d   s t r i p   16  f o r   e s t a b l i s h i n g   t h e  

r e q u i r e d   f l e x i b i l i t y   of  t he   t r i p   l a m i n a   6 .  

M o r e o v e r ,   t h e   m u t u a l   s h o u l d i n g   b e t w e e n   t h e   e d g e s   13 '   a n d  

13"  of  e a c h   s h e a r i n g   13  p r e v e n t s   t h e   t r i p   l a m i n a   6  f r o m  

b e i n g   b e n t   u n d e r   t h e   b e n t i n g   and  c o m p r e s s i v e   s t r e s s  

e x e r c e d   by  t h e   t i p   5  of  t h e   l a t c h i n g   c r a d l e   4 .  

T h i s   a d v a n t a g e   c o u l d   no t   be  o b t a i n e d   when  a  v e r y   t h i n  

f l e x i b l e   t r i p   l a m i n a   was  e m p l o y e d .  

The  s h e a r i n g s   13  a r e   p r o d u c e d   by  b l a n k i n q   in  a  d i r e c t i o n  

p e r p e n d i c u l a r   to  t he   p l a n e   of  t he   t r i p   l a m i n a   6,  to  a s s u r e  

t h e   maximum  m u t u a l   s h o u l d i n q   b e t w e e n   t h e   e d g e s   13 '   and  1 3 " .  



Below  t he   m i d d l e   p o r t i o n   o c c u p i e d   by  t h e   s h e a r i n g s   13,   a  

f i r s t   h o l e   17  is   p r o v i d e d   d e s i g n e d   to  be  l a t c h e d   by  t h e  

t i p   5  of  Lhe  l a t c h i n g   c r a d l e   4.  A  s e c o n d   h o l e   18  i s   p r o v i d -  

ed  b e l o w   t h e   f i r s t   h o l e   17  f o r   r e c e i v i n g   a  p r o j e c t i o n   1 9  

c a r r i e d   by  a  m o v a b l e   a r m a t u r e   2  of  m a q n e t i z a b l e   i r o n ,  

d e s i g n e d   to  be  m o u n t e d   on  t h e   t r i p   l a m i n a   6 .  

A  t h i r d   h o l e   21  i s   p r o v i d e d   f o r   t h e   e n g a g e m e n t   of   a  c a l i b -  

r a t i o n   s c r e w   22  p a s s i n q   t h r o u g h   a  h o l e   23  p r e s e n t e d   b y  

t h e   m o v a b l e   a r m a t u r e   2 0 .  

The  f i r s t ,   t he   s e c o n d   and  t h e   t h i r d   h o l e   r e s p e c t i v e l y   1 7 ,  

18  and  21  a r e   d i s p o s e d   a l o n q   t h e   c e n t r a l   l i n e   of  t h e   t r i p  

l a m i n a  6   and  a l o n g   s a i d   c e n t r a l   l i n e   a  s l i t   24  i s   p r o v i d e d ,  

e x t e n d i n g   f rom  t he   l o w e r   e d g e   of  t h e   s e c o n d   h o l e   18  u p  

to  t h e   l o w e r   e d q e   6 '   of  t h e   t r i p   l a m i n a   6  and  t r a v e r s i n g  

t h e   t h i r d   h o l e   2 1 .  

S a i d   s l i t   24  s e p a r a t e s   a  l o w e r   p o r t i o n   of  t h e   t r i p   l a m i n a  

in  two  j u x t a p o s e d   t o n g u e s   25  and  26  t h a t   may  be  b e n t   t o  

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

of  t h e   t r i p   l a m i n a ,   as  shown  in  f i g u r e s   2  and  5 .  

Two  p r o j e c t i n g   b e a r i n g s   27  and  28  a r e   p r o v i d e d   on  t h e  

l o w e r   c o r n e r s   of  t h e   m o v a b l e   a r m a t u r e   20,   h a v i n g   t h e   a i m  

to  c a u s e   t h e   t o n q u e s   25  and  26  to   a s s u m e   s a i d   i n c l i n e d  

p o s i t i o n ,   so  t h a t   when  t h e   m o v a b l e   a r m a t u r e   i s   m o u n t e d  

on  t h e   t r i p   l a m i n a   and  a  p r e s s u r e   i s   e x e r c e d   in  c o r r e s p o n d -  

e n c e   of  t h e   s l i t   24  by  m e a n s   of  a  s u i t a b l e   f i x t u r e ,   s a i d  

p r o j e c t i n g   b e a r i n g   27  and  28  a c t   on  t h e   o u t e r   e d q e s   o f  



the   t o n g u e s   25  and  26  c a u s i n g   t h e   l a t t e r   to  a s s u m e   t h e  

d e s i r e d   d e f l e c t i o n   t h a t   w i l l   be  k e p t   by  t h e   t r a c t i o n  

e x e r c e d   t h r o u g h   t h e   c a l i b r a t i o n   s c r e w   2 2 .  

The  a s s e m b l y   of  t he   m o v a b l e   a r m a t u r e   20  i s   a c c o m p l i s h e d  

q u i c k l y   by  i n t r o d u c i n g   t he   p r o j e c t i o n   19  t h r o u g h   t h e   h o l e  

18,  t he   i n t r o d u c t i o n   t a k i n g   p l a c e   w i t h   a  s n a p   m o v e m e n t ,  

b e c a u s e   of  t h e   e l a s t i c   e n l a r g e m e n t   of   t h e   h o l e   18  p e r m i t t e d  

by  t h e   s l i t   2 4 .  

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

on  t he   s l i t   24  i s   a r r e s t e d ,   so  t h a t   t h e   t o n g u e s   25  a n d  

26  h a v e   t h e   t e n d e n c y   to  e l a s t i c a l l y   r e t u r n   to  t he   p l a n e  

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

by  t h e   t h r e a d s   of  t h e   same  c a l i b r a t i o n   s c r e w .  

As  a  c o n s e q u e n c e ,   t h e   e d g e s   of  t h e   t h i r d   h o l e   21  e x e r c e   a  

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

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

c a l i b r a t i o n   s c r e w   22.   In  t h i s   way,   t h e   c a l i b r a t i o n   s c r e w  

22,   o n c e   i t   ha s   been   c a l i b r a t e d ,   i s   p e r m a n e n t l y   l o c k e d   i n  

i t s   p o s i t i o n   w i t h o u t   r e q u i r i n g   a d d i t i v e   m e m b e r s   o r  

o p e r a t i o n s .  

T h i s   d e s c r i p t i o n   i s   made  o n l y   by  way  of  e x a m p l e   and  n o t  

as  a  l i m i t a t i o n   to  t h e   s c o p e   of  t he   i n v e n t i o n ,   m a n y  

v a r i a t i o n s   and  m o d i f i c a t i o n s   may  be  made  and  w i l l   b e c o m e  

a p p a r e n t   to  t h o s e   s k i l l e d   in  t h e   a r t .   S a i d   m o d i f i c a t i o n s  

f a l ]   w i t h i n   t h e   i n v e n t i o n   as  i n t e n d e d   by  t h e   a p p e n d e d  

c l a i m s .  



1.  T r i p   l a m i n a   f o r   s i n g l e - p o l e   c i r c u i t   b r e a k e r s   of  t h e  

k i n d   h a v i n g   a  band  s h a p e  ( 6 )   h a v i n g   one  end  ( 6 " )   r e c e i v e d  

in  a  s e a t   (9)  of  t h e   m o u l d e d   c a s e  ( 1 )  o f   t h e   s i n g l e - p o l e  

c i r c u i t   b r e a k e r   and  t h e   o t h e r   end  ( 6 ' )   c o n n e c t e d   to  a  

b i m e t a l l i c   s t r i p   ( 7 ) ,   t h r o u g h   a  c a l i b r a t i o n   s c r e w   ( 2 2 )  

and  p r o v i d e d   w i t h   a  m o v a b l e   a r m a t u r e   ( 2 0 )   o f  m a g n e t i z a b l e  

i r o n ,   and  of  t h e   k i n d   h a v i n g   a  n o t c h   or  a p e r t u r e   ( 1 7 )   f o r  

t he   l a t c h i n g   of  a  t i p   (5)   c a r r i e d   by  a  l a t c h i n g   c r a d l e  

(4)  s a i d   t r i p   l a m i n a   (6)   b e i n g   d i s p l a c e d   to   c a u s e   t h e  

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

t h e   body  of  s a i d   t r i p   l a m i n a   (6)   has   i t s   m i d d l e   p o r t i o n ,  

w h i c h   has   r e l e v a n t   l e n g h t   w i t h   r e s p e c t   to   t h e   w h o l e   l e n g h t ,  

p r o v i d e d   w i t h   s h e a r i n g s   ( 1 3 )   i n t e r e s t i n g   t h e   w h o l e  

t h i c k n e s s   of  t he   l a m i n a   and  e x e c u t e d   in  t h e   d i r e c t i o n  

p e r p e n d i c u l a r   to  t h e   p l a n e   of  t h e   t r i p   l a m i n a   and  e x t e n d i n g  

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

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

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

s h e a r i n g   b e i n q   so  f i n e l y   e x e c u t e d   t h a t   i t s   e d g e s  ( 1 3 ' -   1 3 " )  

mee t   and  r e s t   one  on  top   of  t h e   o t h e r   to  r e n d e r   s a i d   t r i p  

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

t r a n s m i t t e d   by  t he   t i p   (5)   of  t he   l a t c h i n g   c r a d l e   (4)   s a i d  

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

u n d u l a t e d   s t r i p   ( 1 6 )   of  r e d u c e d   w i d t h   so  t h a t   s a i d   t r i p  

l a m i n a   i s   r e n d e r e d   h i g h l y   f l e x i b l e   and  i t   may  be  b e n t ,  

w i t h o u t   r e m a r k a b l e   r e s i s t a n c e ,   by  t he   t r a c t i o n   e x e r c e d   b y  

t h e   b i m e t a l l i c   s t r i p   (7)   or  by  t h e   m a g n e t i c   t r a c t i o n   m e a n s  

( 2 0 ) ,   to  t r i p   in  t h e   e v e n t   of  an  o v e r l o a d   or  s h o r t   c i r c u i t  



c u r r e n t   and  F u r t h e r   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   o n e  

end  ( 6 " )   of  s a i d   t r i p   l a m i n a   i s   r e c e i v e d   in  a  s e a t   ( 9 )  

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

i t   may  n o t   r o t a t e   w i t h   r e s p e c t   to   s a i d   s e a t .  

2.  T r i p   l a m i n a   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 ,  

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

e q u a l   a p e r t u r e s   (14 )   s u c c e s s i v e l y   s p a c e d   in   t h e   same  w a y  

of  s a i d   s h e a r i n g s   ( 1 3 )   and  in   e a c h   one  of  w h i c h   t h e   i n n e r  

end  of  a  r e s p e c t i v e   s h e a r i n g   ( 1 3 )   h a s   i t s   o u t l e t ,   s o  

t h a t   t he   f l e x i b i l i t y   of  t he   u n d u l a t e d   s t r i p   ( 1 6 )   i s  

i n c r e a s e d   and  t he   e x e c u t i o n   of  t h e   s h e a r i n g s   in   a  p r e c i s e  

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

t r i p   l a m i n a .  

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

in  t h a t   s a i d   a p e r t u r e s   ( 1 4 )   a r e   p r o v i d e d   w i t h   a t   l e a s t  

a  r e c t i l i n e a r   s i d e   ( 1 5 )   d i r e c t e d   as  t h e   s h e a r i n g s ,   e a c h  

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

( 1 5 ) .  

4.  T r i p   l a m i n a   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   e n d i n g   p o r t i o n   of  t h e   t r i p   l a m i n a ,   c o n n e c t e d   to   t h e  

b i m e t a l l i c   s t r i p   t h r o u g h   t h e   c a l i b r a t i o n   s c r e w   ( 2 2 ) ,  

i s   p r o v i d e d   w i t h   a  l o n g i t u d i n a l   s l i t   ( 2 4 )   h a v i n g   i t s  

o u t l e t   on  t h e   e d g e  ( 6 ' )  o f   t h e   same  t r i p   l a m i n a   and  t r a s v e r -  

s i n g   t h e   t h r e a d e d   h o l e   ( 2 1 )   e n g a g i n g   s a i d   c a l i b r a t i o n  

s c r e w ,   s a i d   l o n g i t u d i n a l   s l i t   s e p a r a t i n g   s a i d   e n d i n g  

p o r t i o n   in   two  p a r a l l e l   t o n g u e s   ( 2 5 -   26)  a b l e   to   a s s u m e  

r e s p e c t i v e   i n c l i n a t i o n s  h a v i n g   c o n t r a r y   s l o p e s   w i t h  



r e s p e c t   to  the   p l a n e   of  s a i d   t r i p   l a m i n a ,   so  t h a t   t h e  

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

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

ion  s c r e w   p r e v e n t i n g   t he   s p o n t a n e o u s   u n s c r e w i n g   of  t h e  

l a t t e r .  

5.  T r i p   l a m i n a   a c c o r d i n g   to  c l a i m s   1  and  4  c h a r a c t e r i z e d  

in  t h a t   s a i d   e n d i n g   p o r t i o n   of  t he   t r i p   l a m i n a   i s   p r o v i d -  

ed  w i t h   a  r e t a i n i n g   h o l e   ( 1 8 )   f rom  w h i c h   s a i d   l o n g i t u d i n a l  

s l i t   ( 2 4 )   i n i t i a t e s ,   a  m a g n e t i z a b l e   m o v a b l e   a r m a t u r e   ( 2 0 )  

in  the  form  of  a  p l a t e ,   b e i n g   p r o v i d e d   w i t h   a  p r o j e c t i o n  

( 1 9 )   a b l e   to  be  f o r c e d   w i t h   s n a p p i n g   i n s e r t i o n   t h r o u g h  

s a i d   r e t a i n i n g   h o l e   ( 1 8 ) ,   s a i d   m a g n e t i z a b l e   m o v a b l e  

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

ive   b e a r i n g s   (27  and  2 8 ) ,   d e s i g n e d   to  r e s t   on  s a i d   t o n g u e s  

(25  and  2 6 ) ,   n e a r   t h e   o u t e r   e d g e s   of  t h e   l a t t e r ,   as  t o  

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

r e s p e c t   to  t h e   p l a n e   of  t he   t r i p   l a m i n a ,   when  s a i d  

p r o j e c t i o n   ( 1 9 )   of  the   m a g n e t i z a b l e   m o v a b l e   a r m a t u r e   i s  

f o r c e d   t h r o u q h   s a i d   r e t a i n i n g   h o l e   ( 1 8 ) .  










	bibliography
	description
	claims
	drawings
	search report

