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©  Safety  switch. 
  A  switch  (10)  for  providing  a  safety  function  when  its 
main  contacts  are  fused  or  stuck  together  in  the  "ON" 
position,  comprising  a  housing  (16)  containing  a  pair  of  main 
contacts  (42,  54),  one  being  designated  an  ON  contact,  and 
the  other  main  contact  being  carried  by  a  movable  switch 
arm  (50)  in  the  housing  (16).  This  switch  arm  (50)  has  a  first 
end  which  carries  the  movable  main  contact  (54)  and  a 
second  end,  and  spring  means  (56)  mechanically  coupled  to 
the  movable  switch  arm  (50)  normally  bias  the  movable  main 
contact  (54)  toward  open  position  away  from  engagement 
with  the  ON  contact.  Switch  operating  means  including 

movable  actuator  means  (78)  overcome  the  biasing  force  of 
the  spring  means  (56)  for  moving  the  movable  main  contact 
(54)  to  closed  position  into  engagement  with  the  ON  main 
contact.  There  are  auxiliary  safety  contact  means  (60)  within 
the  switch  housing  for  completing  a  safety  circuit  and/or  for 
deenergizing  the  main  circuit  in  response  to  abnormal 
movement  of  the  movable  switch  arm  (50)  when  the  actuator 
means  (78)  is  moved  to  OFF  position,  but  the  movable  main 
contact  (54)  remains  fused  or  stuck  to  the  ON  main  contact. 
Fig.  1. 



BACKGROUND  OF  THE  I N V E N T I O N  

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

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

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

or  s t u c k   t o g e t h e r   in  t h e   "ON"  p o s i t i o n   a f t e r   t h e   s w i t c h   a c t u a t o r  

has   b e e n   moved   to   t h e   "OFF"  p o s i t i o n .  

D u r i n g   t h e   o p e r a t i o n   of  e l e c t r i c a l   e q u i p m e n t ,  

o c c a s i o n s   can   a r i s e   in   w h i c h   t h e   c o n t a c t s   of  a  c o n t r o l   s w i t c h ,  

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

t h e i r   ON  p o s i t i o n .   T h i s   f u s e d   c o n d i t i o n   can  o c c u r   u n d e r   h e a v y  

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

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

the  CN  c o n t a c t s   and  t h e r e f o r e   fu s ing   or  welding  of   t h e   c o n t a c t s   o c c u r s ,  

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

s w i t c h   o p e r a t i n g   m e a n s   h a s   b e e n   moved  to   OFF  p o s i t i o n .  

For   e x a m p l e ,   a  c o n t r o l   s w i t c h   may  be  u s e d   to   o p e r a t e  

a l t e r n a t i n g   c u r r e n t   e l e c t r i c a l   e q u i p m e n t   i n c l u d i n g   a  m o t o r .   I f  

t h e   s w i t c h   a c t u a t o r   h a p p e n s   to   be  moved  t o   t h e   OFF  p o s i t i o n   a t   a n  

i n s t a n t   d u r i n g   a  c y c l e   of  t h e   a l t e r n a t i n g   c u r r e n t   when  p e a k   c u r -  

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

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

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

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

c o n t a c t s   as   t h e y   s t a r t   to   s e p a r a t e .   T h e r e f o r e ,   t h e   c o n t a c t s  

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

o p e r a t i n g   m e a n s   h a s   b e e n   t u r n e d   O F F .  

W i t h   a  s w i t c h   in  t h i s   f u s e d   o r   " w e l d e d "   c o n d i t i o n ,  

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

e n e r g i z i n g   t h e   e q u i p m e n t .   F u r t h e r ,   a  s w i t c h   in  t h i s   w e l d e d   c o n -  



d i t i o n   i s   q u i t e   d a n g e r o u s   to   t h e   o p e r a t o r   of  t h e   e q u i p m e n t ,  

s i n c e   t h e   o p e r a t o r   knows   t h a t   s t e p s   have  p r e v i o u s l y   b e e n   t a k e n  

to  t u r n   OFF  t h e   c o n t r o l   s w i t c h ,   w h i c h   n o r m a l l y   o p e n s   ( d e -  

a c t i v a t e s )   t h e   e l e c t r i c a l   c i r c u i t .   M o r e o v e r ,   i f   t h e   o p e r a t o r  

v i s u a l l y   c h e c k s   t h e   s w i t c h   a c t u a t i n g   the   m e c h a n i s m ,   i t   i s   s e e n  

to  be  in  i t s   o p e n   c i r c u i t   p o s i t i o n .   If   t h e   s w i t c h   h o u s i n g   i s  

v i s i b l e   and   t h e   o p e r a t o r   v i s u a l l y   c h e c k s ,   v i e w e d   f r o m   t h e  

e x t e r i o r   of  t h e   s w i t c h   h o u s i n g ,   t h e   s w i t c h   a p p e a r s   t o   be  d e -  

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

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

i t s   OFF  p o s i t i o n .   H o w e v e r ,   t h e   i n t e r n a l   c o n t a c t s ,   w h i c h   a r e  

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

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

i n t o   a  f a l s e   s e n s e   of  s e c u r i t y   when   h e / s h e   l o o k s   a t   an  o p e r a t i n g  

c o n t r o l   or   a t   t h e   s w i t c h   and  s e e s   t h a t   t he   s w i t c h   a c t u a t i n g  

m e c h a n i s m   i s   in   i t s   OFF  p o s i t i o n .   C o n s e q u e n t l y ,   t h e   o p e r a t o r  

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

ment   has   b e e n   s a f e l y   d e - e n e r g i z e d .   The  o p e r a t o r   may  t h e n   p r o c e e d  

to  p e r f o r m   m a i n t e n a n c e   or   c l e a n i n g   of  the   e q u i p m e n t ,   a s s u m i n g  

t h a t   t h e   e q u i p m e n t   c a n n o t   be  a c t i v a t e d .   In  t h e   c o u r s e   of  s u c h  

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

s w i t c h .   The  c i r c u i t   t o   t h e   e q u i p m e n t   is   t h e n   c o m p l e t e d   and  t h e  

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

damage   t o   t h e   e q u i p m e n t   or  i n j u r y   to   t he   o p e r a t o r .   M o r e o v e r ,  

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

and  t h e n   i s   a c t i v a t e d ,   c o n s i d e r a b l e   damage  may  o c c u r .  

The  t e r m s   " f u s e d " ,   " w e l d e d "   or  " s t u c k "   a r e   u s e d  

h e r e i n   i n t e r c h a n g e a b l y   in  a  g e n e r i c   s e n s e   to   mean  t h a t   t h e   m a i n  

c o n t a c t s   of  a  s w i t c h   a r e   r e m a i n i n g   t o g e t h e r   t o u c h i n g   or   j o i n i n g  

each   o t h e r   in   a  c u r r e n t - c o n d u c t i n g   r e l a t i o n s h i p ,   when  t h e s e   m a i n  



c o n t a c t s   a re   i n t e n d e d   to   be  s e p a r a t e d   f rom  each   o t h e r   in  a  n o n -  

c o n d u c t i n g   r e l a t i o n s h i p   by  moving   the   s w i t c h   o p e r a t i n g   means   t o  

the   OFF  p o s i t i o n .  

SUMMARY  OF  THE  INVENTION 

I t   is   an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   to  p r o v i d e  

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

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

ON  p o s i t i o n ,   when  t h e   s w i t c h   a c t u a t o r   is   moved  to  t he   OFF 

p o s i t i o n ,   fo r   e x a m p l e   t h e   s a f e t y   f u n c t i o n   may  be  to  g i v e   a n  

a l a r m   s i g n a l   or  to  i n t e r r u p t   t he   c i r c u i t   wh ich   i s   c o n t r o l l e d  

by  t he   s w i t c h .  

I t   i s   an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   to  p r o v i d e  

a u x i l i a r y   c o n t a c t   means   w i t h i n   the   h o u s i n g   of  a  s w i t c h   w h i c h  

become  moved  i f   t he   s w i t c h   a c t u a t o r   i s   t u r n e d   or  moved  to  OFF 

p o s i t i o n   bu t   i t s   main  c o n t a c t s   r e m a i n   in  t h e i r   ON  p o s i t i o n .  

An  o b j e c t   of  t h i s   i n v e n t i o n   i s   to  p r o v i d e   a  s a f e t y  

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

w i t h i n   t he   s w i t c h   h o u s i n g   wh ich   become  t r i g g e r e d   and  r e l e a s e d  

from  a  f i r s t   p o s i t i o n   t o   a  s e c o n d   p o s i t i o n   f o r   p r o d u c i n g   a 

s a f e t y   f u n c t i o n ,   when  t h e   s w i t c h   o p e r a t i n g   means  a re   moved  t o  

OFF  p o s i t i o n   bu t   t h e   ma in   c o n t a c t s   of  t he   s w i t c h   r e m a i n   t o -  

g e t h e r   in  t h e i r   ON  p o s i t i o n .   In  an  e m b o d i m e n t   of  t h i s   i n v e n -  

t i o n   the   a u x i l i a r y   c o n t a c t s   a r e   t r i g g e r e d   i n t o   a  c l o s e d   p o s i t i o n  

fo r   p r o d u c i n g   a  s a f e t y   f u n c t i o n ,   for   e x a m p l e   fo r   g i v i n g   a n  

a l a r m   s i g n a l   or  f o r   o p e r a t i n g   a  r e l a y ,   and  in  a n o t h e r   e m b o d i m e n t  

the   a u x i l i a r y   c o n t a c t s   a r e   t r i g g e r e d   i n t o   an  open  p o s i t i o n   f o r  

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

c i r c u i t ,   for   e x a m p l e   f o r   i n t e r r u p t i n g   the   main  c i r c u i t .  

Among  t he   a d v a n t a g e s   of  t he   p r e s e n t   i n v e n t i o n   a r e  

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



s w i t c h .   T h i s   s a f e t y   a p p a r a t u s   i n c l u d e s   a u x i l i a r y   c o n t a c t s   w h i c h  

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

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

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

s w i t c h   o p e r a t i n g   means   h a v e   b e e n   moved  to   t h e   OFF  p o s i t i o n .  

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

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

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

p r e v e n t   e n e r g i z a t i o n   of  e q u i p m e n t   in   t he   c i r c u i t   when  t h e   m a i n  

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

t h e   s w i t c h   has   been   t u r n e d   OFF,  f o r   e x a m p l e   t h e   m a i n   c i r c u i t   m a y  

be  d e a c t i v a t e d .  

I t   i s   a  f u r t h e r   o b j e c t   of  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   a  s w i t c h   h a v i n g   a u x i l i a r y   s a f e t y   c o n t a c t s   f o r   p r o d u c -  

ing   an  a u d i b l e   a n d / o r   v i s i b l e   a l a r m   s i g n a l   when  i t s   main   c o n t a c t s  

r e m a i n   t o g e t h e r , a f t e r   t h e   s w i t c h   o p e r a t i n g   means   a r e   t u r n e d   O F F .  

I t   i s   a  s t i l l   f u r t h e r   o b j e c t   of  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   a  s w i t c h   h a v i n g   a u x i l i a r y   s a f e t y   c o n t a c t s  

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

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

has   m a l f u n c t i o n e d   by  i t s   m a i n   c o n t a c t s   r e m a i n i n g   in   t h e i r   ON 

p o s i t i o n ,   a f t e r   t he   s w i t c h   a c t u a t o r   has   b e e n   moved  to   OFF  p o s i -  

t i o n .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  s w i t c h   w h i c h  

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

men t   f r o m   a c c i d e n t a l   i n j u r y   when  t h e   c o n t a c t s   of  t h e   s w i t c h  

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

has   b e e n   moved  to  i t s   OFF  p o s i t i o n .  



B r i e f l y ,   in  one  i l l u s t r a t i v e   e m b o d i m e n t   of  t he   p r e s e n t  

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

common  t e r m i n a l   and  an  ON  t e r m i n a l   each   e x t e n d i n g   to  the   e x -  

t e r i o r   of  t he   h o u s i n g ,   the   ON  t e r m i n a l   h a v i n g   an  ON  c o n t a c t  

t h e r e o n   l o c a t e d   w i t h i n   t he   h o u s i n g ,   a  m o v a b l e   s w i t c h   arm  in  t h e  

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

c a r r i e d   by  the   f i r s t   end  of  t h e   movab le   s w i t c h   arm,  t he   m o v a b l e  

s w i t c h   arm  b e i n g   m o v a b l e   b e t w e e n   open  and  c l o s e d   p o s i t i o n s ,  

s p r i n g   means   in  t h e   h o u s i n g   for   u r g i n g   t h e   m o v a b l e   s w i t c h   a r m  

to  i t s   open  p o s i t i o n ,   a  m o v a b l e   a c t u a t o r   a c c e s s i b l e   from  t h e  

e x t e r i o r   of  t he   h o u s i n g   and  o p e r a t i v e l y   a s s o c i a t e d   w i t h   t he   m o v -  

a b l e   s w i t c h   arm  f o r   moving   the   m o v a b l e   s w i t c h   arm  from  i t s   o p e n  

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

by  t he   f i r s t   end  of  t he   m o v a b l e   s w i t c h   arm  to  t o u c h   the   ON  c o n -  

t a c t   when  t he   m o v a b l e   s w i t c h   arm  is  in  i t s   c l o s e d   p o s i t i o n   f o r  

c o m p l e t i n g   an  e l e c t r i c a l l y   c o n d u c t i v e   p a t h   b e t w e e n   the  common 

t e r m i n a l   and  t h e   ON  t e r m i n a l ,   t h e   a c t u a t o r   when  r e l e a s e d   a l l o w -  

ing  the   s p r i n g   means  to  r e t u r n   t he   m o v a b l e   s w i t c h   arm  from  i t s  

c l o s e d   to  i t s   open  p o s i t i o n ,   w i t h   a p p a r a t u s   w i t h i n   the   s w i t c h  

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

the   e v e n t   t he   m o v a b l e   c o n t a c t   b e c o m e s   w e l d e d   to   t he   ON  c o n t a c t ,  

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

m a t i c a l l y   b e c o m i n g   a c t i v a t e d   when  the   m o v a b l e   a c t u a t o r   has  b e e n  

r e l e a s e d ,   bu t   the   m o v a b l e   c o n t a c t   r e m a i n s   s t u c k   to  the  ON  c o n -  

t a c t .  

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

of  i t s   a s p e c t s  s a f e t y   apparatus   is  provided  within  a  switch  h a v i n g  

f i r s t   and  s e c o n d   main  c o n t a c t s ,   s w i t c h   o p e r a t i n g   means  m o v a b l e   i n  

a  f i r s t   d i r e c t i o n   fo r   c a u s i n g   s a i d   main  c o n t a c t s   to  t o u c h   e a c h  



o t h e r   fo r   t u r n i n g   t he   s w i t c h   ON,  s a i d   s w i t c h   o p e r a t i n g   m e a n s  

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

to  s e p a r a t e   fo r   t u r n i n g   the   s w i t c h   OFF,  such  s a f e t y   a p p a r a t u s   i n  

the  switch  housing  r i s e s :   f i r s t   and  s econd   a u x i l i a r y   con t ac t   means, 

a  movab le   member  o p e r a t i v e l y   a s s o c i a t e d   wi th   s a i d   f i r s t   a n d  

s e c o n d   a u x i l i a r y   c o n t a c t   means  and  w i t h   s a i d   s w i t c h   o p e r a t i n g  

means ,   s a i d   f i r s t   a u x i l i a r y   c o n t a c t   means  n o r m a l l y   b e i n g   in  a 

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

means ,   s p r i n g   b i a s   fo r   u r g i n g   s a i d   m o v a b l e   member  to  move  s a i d  

f i r s t   a u x i l i a r y   c o n t a c t   means  i n t o   a  s econd   r e l a t i o n s h i p   w i t h  

r e s p e c t   to  s a i d   s e c o n d   a u x i l i a r y   c o n t a c t   means  fo r   p r o d u c i n g   a  

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

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

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

b i a s   in  the   e v e n t   t h a t   s a i d   s w i t c h   o p e r a t i n g   means  i s   moved  i n  

s a i d   s e c o n d   d i r e c t i o n   bu t   s a i d   main   c o n t a c t s   do  not   b e c o m e  

s e p a r a t e d   and  t h u s   t he   s w i t c h   i s   a c t u a l l y   no t   OFF  f o r   r e l e a s i n g  

s a i d   m o v a b l e   member  to  be  moved  by  s a i d   s p r i n g   b i a s   f o r   m o v i n g  

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

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

ing  s a i d   s a f e t y   f u n c t i o n .  

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

a s p e c t s ,   t he   s a f e t y   a p p a r a t u s   p r o v i d e d   in  such   a  s w i t c h   com-  

p r i s e s :   f i r s t   and  s e c o n d   a u x i l i a r y   c o n t a c t   m e a n s ,   t he   f i r s t  

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

wi th   r e s p e c t   to   t he   s e c o n d   a u x i l i a r y   c o n t a c t   m e a n s ,   t he   f i r s t  

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

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

a  s a f e t y   f u n c t i o n ,   and  a  m o v a b l e   member  o p e r a t i v e l y   a s s o c i a t e d  

wi th   s a i d   s w i t c h   o p e r a t i n g   means  fo r   moving  s a i d   f i r s t   a u x i l i a r y  



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

s a i d   s e c o n d   a u x i l i a r y   c o n t a c t   means  for   p r o d u c i n g   s a i d   s a f e t y  

f u n c t i o n   in  t h e   e v e n t   t h a t   the   s w i t c h   o p e r a t i n g   means   i s   m o v e d  

i n t o   p o s i t i o n   f o r   s e p a r a t i n g   the   main  c o n t a c t s   of  t h e   s w i t c h ,  

i . e . ,   f o r   t u r n i n g   the   s w i t c h   OFF,  but   the   main  c o n t a c t s   do  n o t  

become  s e p a r a t e d   and  t h u s   t he   main  c o n t a c t s   of  t he   s w i t c h   a r e  

a c t u a l l y   no t   in  OFF  c o n d i t i o n .  

In  a c c o r d a n c e   w i t h   the   p r e s e n t   i n v e n t i o n   in  c e r t a i n  

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

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

a re   o p e n e d   fo r   i n t e r r u p t i n g   the   c i r c u i t ,   s a i d   s a f e t y   s w i t c h  

b e i n g   c h a r a c t e r i z e d   by  n o r m a l l y   c l o s e d   a u x i l i a r y   c o n t a c t s  

l o c a t e d   w i t h i n   t he   s w i t c h   h o u s i n g ,   and  means  w i t h i n   t he   s w i t c h  

h o u s i n g   fo r   c a u s i n g   s a i d   a u x i l i a r y   c o n t a c t s   to  open  i f   t h e   m a i n  

c o n t a c t s   r e m a i n   c l o s e d   when  t he   s w i t c h   is  a c t u a t e d   f o r   o p e n i n g  

t he   main  c o n t a c t s .  

O t h e r   o b j e c t s ,   a s p e c t s   and  a d v a n t a g e s   of  t h e  

p r e s e n t   i n v e n t i o n   w i l l   be  u n d e r s t o o d   from  the   d e t a i l e d   d e s -  

c r i p t i o n   c o n s i d e r e d   in  c o n j u n c t i o n   wi th   the   d r a w i n g s ,   w h i c h  

are   p r e s e n t e d   h e r e i n   and  s h o u l d   be  c o n s t r u e d   in  an  i l l u s t r a t i v e  

but   not   in  a  l i m i t i n g   s e n s e ,   as  f o l l o w s :  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIGURE  1  i s   an  e n l a r g e d   s i d e   e l e v a t i o n   v iew  of  t h e  

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

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

a n d  a   d e a c t i v a t i n g / w a r n i n g   s a f e t y   c i r c u i t ,   w i t h   t he   h o u s i n g   o f  
the   s w i t c h   b e i n g   cu t   away  in  s e c t i o n , a n d   the  switch is  shown  in  i t s  

n o r m a l   OFF  p o s i t i o n ;  



FIG.  2  is  an  e n l a r g e d   s i d e   e l e v a t i o n   v i e w   of  t h e  

s w i t c h   of  FIG.  1,  w i t h   the   s w i t c h   in  i t s   -normal   ON  p o s i t i o n ;  

FIG.  3  is   an  e n l a r g e d   s i d e   e l e v a t i o n a l   v i ew  of  t h e  

s w i t c h   of  FIG.  1,  w i t h   t he   main  s w i t c h   c o n t a c t s   " w e l d e d "   t o g e t h e r  

in  t h e i r   ON  p o s i t i o n ,   when  e x t e r n a l l y   the   s w i t c h   o p e r a t i n g   m e a n s  

g ive   the   a p p e a r a n c e   t h a t   t he   s w i t c h   i s   in  i t s   OFF  p o s i t i o n .  

C o n s e q u e n t l y ,   a u x i l i a r y   s a f e t y   c o n t a c t   means  in  t h e   s w i t c h   h a v e  

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

d r i v e n   e q u i p m e n t   which   is   n o r m a l l y   c o n t r o l l e d   by  t h e   main   c o n t a c t s  

of  t he   s w i t c h ;  

FIG.  4  is  an  e n l a r g e d   s i d e   e l e v a t i o n a l   v iew  of  a  

s econd   e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n   in  w h i c h   t h e r e   is   o n l y  

one  a u x i l i a r y   s a f e t y   c o n t a c t   w i t h   one  e x t e r n a l   t e r m i n a l .  

FIG.  5  is   an  e n l a r g e d   s i d e   e l e v a t i o n a l   v i ew   o f  

a n o t h e r   s w i t c h   e m b o d y i n g   the   p r e s e n t   i n v e n t i o n   in  a n o t h e r   m o d i -  

f i c a t i o n .   T h r e e   d i f f e r e n t   c o n d i t i o n s   of  t h i s   s w i t c h   a r e  

i l l u s t r a t e d ,   i n c l u d i n g   the   n o r m a l   ON  p o s i t i o n ,   t h e   n o r m a l   OFF 

p o s i t i o n ,   and  t h e   a b n o r m a l   " w e l d e d "   ON  p o s i t i o n   when  t h e   s w i t c h  

is  i n t e n d e d   to  be  t u r n e d   OFF.  C o n s e q u e n t l y ,   t h e   a u x i l i a r y  

s a f e t y   c o n t a c t   means   have   p r o d u c e d   a  s a f e t y   f u n c t i o n ;  

FIG.  6  is  an  e n l a r g e d   s i d e   e l e v a t i o n a l   v i ew  of  a  

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

the   h o u s i n g   of  t h e   s w i t c h   b e i n g   shown  cu t   away  in  s e c t i o n   a n d  

the   s w i t c h   shown  in  i t s   OFF  p o s i t i o n ;  

FIG.  7  is   an  e n l a r g e d   s i d e   e l e v a t i o n   v iew  of  t h e  

s w i t c h   of  FIG.  6,  showing   i t s   ON  p o s i t i o n ;  

FIG.  8  is   an  e n l a r g e d   s i d e   e l e v a t i o n a l   v i ew  of  t h e  

s w i t c h   of  FIG.  6,  w i t h   t he   main  c o n t a c t s   of  t he   s w i t c h   " w e l d e d "  

t o g e t h e r   in  t h e i r   ON  p o s i t i o n ,   a f t e r   t he   s w i t c h   o p e r a t i n g   m e a n s  



h a s   b e e n   m o v e d   t o   OFF  p o s i t i o n .   C o n s e q u e n t l y ,   a u x i l i a r y  

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

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

F IG.   9  i s   a  f u r t h e r   e n l a r g e m e n t   of  a  p o r t i o n   o f  

F IG.   7  s h o w i n g   in   g r e a t e r .   d e t a i l   how  t h e   a u x i l i a r y   s a f e t y   c o n t a c t  

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

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

in  n o r m a l   m a n n e r ;  

F IG .   10  i s   a  f u r t h e r   e n l a r g e m e n t   of  a  p o r t i o n   o f  

FIG.   8  s h o w i n g   in   g r e a t e r   d e t a i l   how  t h e   a u x i l i a r y   s a f e t y  

c o n t a c t   m e a n s   a r e   r e l e a s e d   so  t h a t   t h e   c o c k e d   s p r i n g   can  i m m e -  

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

a  s a f e t y   f u n c t i o n ,   when  t h e   s w i t c h   o p e r a t i n g   m e a n s   a r e   moved  t o  

OFF  p o s i t i o n   b u t   t h e   ma in   s w i t c h   c o n t a c t s   r e m a i n   " w e l d e d "   t o -  

g e t h e r   in  t h e i r   ON  p o s i t i o n ;  

FIG.   11  shows   t h e   s w i t c h   of   F IGS .   6  t h r o u g h   10  

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

c o n t r o l l e d   by  t h i s   s w i t c h .  

F I G .   12  i s   an  e n l a r g e d   s i d e   e l e v a t i o n a l   v i e w   of  a  

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

h o u s i n g   of  t h e   s w i t c h   b e i n g   shown  c u t   away  in   s e c t i o n   and  t h e  

s w i t c h   shown  in  i t s   OFF  p o s i t i o n .   A u x i l i a r y   s a f e t y   c o n t a c t  

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

c o m p l e t i n g   a  c i r c u i t ,   f o r   e x a m p l e ,   s u c h   as  shown  in  F IG.   1 8 ;  

F IG.   13  i s   an  e n l a r g e d   s i d e   e l e v a t i o n a l   v i e w   of  t h e  

s w i t c h   of  F I G .   12,   s h o w i n g   i t s   ON  p o s i t i o n ;  

F IG.   14  i s   an  e n l a r g e d   s i d e   e l e v a t i o n a l   v i e w   of  t h e  

s w i t c h   of  F IG .   12,   w i t h   t h e   m a i n   c o n t a c t s   of  t h e   s w i t c h   " w e l d e d "  

t o g e t h e r   in   t h e i r   ON  p o s i t i o n ,   a f t e r   t h e   s w i t c h   o p e r a t i n g   m e a n s  

h a s   b e e n   moved   to   OFF  p o s i t i o n .   C o n s e q u e n t l y ,   t h e   a u x i l i a r y  



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

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

F IG.   15  i s   a  f u r t h e r   e n l a r g e m e n t   of  a  p o r t i o n   of   F I G .  

12  s h o w i n g   in   g r e a t e r   d e t a i l   how  t he   a u x i l i a r y   s a f e t y   c o n t a c t  

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

w h i l e   t h e   s w i t c h   c o n t i n u e s   to   o p e r a t e   in  n o r m a l   m a n n e r ;  

F IG .   16  i s   a  f u r t h e r   e n l a r g e m e n t   o f   a  p o r t i o n   of  F I G .  

14  s h o w i n g   in   g r e a t e r   d e t a i l   how  t h e   a u x i l i a r y   s a f e t y   c o n t a c t  

m e a n s   a r e   r e l e a s e d   so  t h a t   t h e   c o c k e d   s p r i n g   c a n   i m m e d i a t e l y  

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

p a t h ,   when  t h e   s w i t c h   o p e r a t i n g   means   a r e   moved   to   OFF  p o s i t i o n  

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

ON  p o s i t i o n ;  

F IG.   17  i s   a  p a r t i a l   s e c t i o n a l   v i e w   t a k e n   a l o n g   t h e  

l i n e   1 7 - 1 7   in   F IG .   15  s h o w i n g   f u r t h e r   d e t a i l s   o f   t h e   a u x i l i a r y  

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

a g a i n s t   t h e   f o r c e   of   a  s t r e s s e d   c o c k e d   s p r i n g ;  

F IG.   18  s h o w s   t h e   s w i t c h   of  FIG.  12  t h r o u g h   16  c o n n e c t -  

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

t r o l l e d   by  t h i s   s w i t c h .  



DETAILED  DESCRIPTION 

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

c o n t a c t s   can   o c c a s i o n a l l y   u n e x p e c t e d l y   b e c o m e   w e l d e d   or  f u s e d   o r  

s t u c k   t o g e t h e r   in   t h e i r   ON  or  c l o s e d   c i r c u i t   c o n d i t i o n ,   w h e n  

a p p r o p r i a t e   s t e p s   h a v e   b e e n   t a k e n   by  an  o p e r a t o r   or   by  c o n t r o l  

m e c h a n i s m   w h i c h   a r e   i n t e n d e d   to   t u r n   OFF,  i . e . ,   to   open  a  c i r -  

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

c o n t r o l l e d   by  t h e   s w i t c h   or   p o s s i b l e   i n j u r y   t o   t h e   o p e r a t o r  

or  b o t h .   The  p r e s e n t   i n v e n t i o n   h a s   s o l v e d   t h i s   p r o b l e m   in  a  

p r a c t i c a l ,   c o m p a c t   and  f e a s i b l e   m a n n e r ,   and  t h i s   i n v e n t i o n  

r e a d i l y   l e n d s   i t s e l f   to   be  i n c o r p o r a t e d   in   v a r i o u s   a d v a n t a g e o u s  

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

R e f e r r i n g   t o   FIG.   1,  a  s w i t c h   e m b o d y i n g   t h e  

p r e s e n t   i n v e n t i o n   i s   i l l u s t r a t e d   g e n e r a l l y   a t   10 .   The  s w i t c h   10 

i s   shown  as  a  m a s t e r   c o n t r o l   s w i t c h   f o r   o p e n i n g   and  c l o s i n g   a  

c o n t r o l   c i r c u i t   12  w h i c h   e n e r g i z e s   d r i v e n   e l e c t r i c a l   e q u i p m e n t  

14,  f o r   e x a m p l e ,   s u c h   as  an  e l e c t r i c   m o t o r   d r i v e .   The  s w i t c h   10 

i n c l u d e s   an  i n s u l a t i n g   h o u s i n g   16  h a v i n g   a  common  t e r m i n a l   18  

a f f i x e d   to   t h e   h o u s i n g   16  and  e x t e n d i n g   e x t e r n a l l y   t h e r e f r o m .  

O n e  l i n e   20  f r o m   a  p o w e r   s o u r c e   ( n o t   s h o w n ) ,   e . g . ,   a  115V,  60  Hz 

A.C.   v o l t a g e   s o u r c e ,   i s   e l e c t r i c a l l y   c o u p l e d   t o   t h e   common 

t e r m i n a l   1 8 .  

A  p a i r   of   s p a c e d   ON  and  OFF  t e r m i n a l s   22  and  24 

a r e   a l s o   a f f i x e d   to   t h e   h o u s i n g   16  and  e x t e n d   e x t e r n a l l y   t h e r e -  

f r o m .   The  e x t e r n a l   end  26  of  t h e   OFF  t e r m i n a l   24  i s   e l e c t r i c a l -  

ly  c o n n e c t e d   t o   t h e   o t h e r   l i n e   28  f rom  t h e   p o w e r   s o u r c e ,   e . g .  

t h r o u g h   a  l e a d   30  and  b r a k e   32.  The  e x t e r n a l   end   34  of  t h e   ON 

t e r m i n a l   22  i s   e l e c t r i c a l l y   c o n n e c t e d   to   t h e   d r i v e n   e l e c t r i c a l  

e q u i p m e n t   14  and   t h e   l i n e   28 ,   e . g .   t h r o u g h   a  l e a d   36,  an  o p e r -  

a t i n g   s w i t c h   38  and  r e l a y   c o n t a c t s   4 0 .  



The  ON  t e r m i n a l   22  has  an  ON  c o n t a c t   42  a f f i x e d  

to  i t s   i n t e r n a l   end  44  l o c a t e d   w i t h i n   the   h o u s i n g   16.  S i m i l a r l y ,  

t h e   OFF  t e r m i n a l   24  has  an  OFF  c o n t a c t   46  a f f i x e d   to  i t s   i n t e r -  

n a l   end  48  l o c a t e d   w i t h i n   t h e   h o u s i n g   16.  The  ON  c o n t a c t   42  

and  O F F  c o n t a c t   46  a re   p o s i t i o n e d   r e l a t i v e   to   one  a n o t h e r   t o  

r e c e i v e   a  m o v a b l e   s w i t c h   arm  50  t h e r e b e t w e e n .   S p e c i f i c a l l y ,  

t h e   f i r s t   end  52  of  t h e   m o v a b l e   s w i t c h   arm  50  i s   i n t e r p o s e d  

b e t w e e n   t he   ON  c o n t a c t   42  and  t h e   OFF  c o n t a c t   4 6 .  

A f f i x e d   to   t h e   f i r s t   end  52  of  t h e   m o v a b l e   s w i t c h  

arm  50  i s   c o n t a c t   54  w h i c h   moves   w i t h   t he   m o v a b l e   s w i t c h   a r m  

50  f r o m   a  f i r s t   ("ON")  p o s i t i o n   of  e n g a g e m e n t   w i t h ,   i . e . ,   t o u c h -  

i n g ,   t h e   ON  c o n t a c t   42  (FIG.  2)  to  a  s e c o n d   ("OFF")  p o s i t i o n  

of  s e p a r a t i o n   f rom  t h i s   ON  c o n t a c t   42  (FIG.  1 ) .   Also   s h o w n  

a f f i x e d   to   t h i s   f i r s t   end  52  of  t he   movab le   s w i t c h   arm  50  i s  

a n o t h e r   c o n t a c t   55  w h i c h   moves   w i t h   t he   s w i t c h   arm.  When  t h e  

s w i t c h   arm  is   in  i t s   s e c o n d   (OFF)  p o s i t i o n   as  shown  in  FIG.  1 ,  

t h e   m o v a b l e   c o n t a c t   55  i s   in  e n g a g e m e n t   w i t h   ( t o u c h e s )   t he   OFF 

c o n t a c t   46.  The  m o v a b l e   s w i t c h   arm  50  i s   n o r m a l l y   b i a s e d   u p ÷  

w a r d l y   by  a  s p r i n g   56,  so  t h a t   t he   movab le   c o n t a c t   55  e n g a g e s  

t h e   OFF  c o n t a c t   46.  A d v a n t a g e o u s l y ,   the   s p r i n g   56  is  m e c h a n i c -  

a l l y   c o u p l e d   to   the   m o v a b l e   s w i t c h   arm  50  and ,   e . g . ,   a f f i x e d   t o  

t h e   h o u s i n g   16,  or  o t h e r   s t a t i o n a r y   c o m p o n e n t   of  the   s w i t c h  

10,  t o   p r o v i d e   a  b i a s   f o r c e   f o r   u r g i n g   the   s w i t c h   arm  50  t o w a r d  

t h e   OFF  p o s i t i o n . .   -  

The  ON  c o n t a c t   42  and  the   m o v a b l e   c o n t a c t   54  a r e  

t he   "ma in"   c o n t a c t s   of  the   s w i t c h   10.  When  t h e s e   main  c o n t a c t s  

42  and  54  t o u c h   each   o t h e r ,   t h e y   e n a b l e   the   e l e c t r i c a l   c i r c u i t  

12  w h i c h   is   c o n t r o l l e d   by  t h e   s w i t c h   10  and  w h i c h   c o n t a i n s   t h e  

e q u i p m e n t   14  to   be  e n e r g i z e d .  



T h e r e   is   a  member  58  f o r m i n g   an  e x t e n s i o n   a t   t h e  

s e c o n d   end  of  t h e   m o v a b l e   s w i t c h   arm,  and  t h i s   member  58  i s  

p o s i t i o n e d   p r o x i m a t e   to  but   n o r m a l l y   s p a c e d   f rom  a u x i l i a r y  

s a f e t y   c o n t a c t   means  g e n e r a l l y   i n d i c a t e d   at  60.  As  shown  i n  

FIG.  1,  t h e   a u x i l i a r y   s a f e t y   c o n t a c t   means  60  i n c l u d e   a  p a i r  

of  s p a c e d   s a f e t y   c o n t a c t s   62  and  64.  C o n t a c t   62  has  a  t e r m i n a l  

p o r t i o n   66  e x t e n d i n g   e x t e r n a l l y   of  t he   h o u s i n g   16  and  c o n t a c t  

64  a l s o   has   a  t e r m i n a l   p o r t i o n   68  e x t e n d i n g   e x t e r n a l l y   of  t h e  

h o u s i n g   16.  The  t e r m i n a l   p o r t i o n s   66  and  68  of  t h e s e   a u x i l i a r y  

c o n t a c t s   62  and  64  are  a d v a n t a g e o u s l y ,  a f f i x e d   to   the   h o u s i n g   1 6 ,  

and  t h e s e   a u x i l i a r y   c o n t a c t s   a r e   n o r m a l l y   s e p a r a t e d   from  e a c h  

o t h e r ,   as  s een   in  FIGS.  1  and  2 .  

A  l e a d   69  e l e c t r i c a l l y   c o n n e c t s   t he   l i n e   20  to  t h e  

t e r m i n a l   p o r t i o n   68.  Lead  70  c o n n e c t s   t h e   t e r m i n a l   p o r t i o n   66 

to  t h e   l i n e   28  t h r o u g h   an  a u d i o   or  v i s u a l   a l a r m   72  a n d / o r   e l e c -  

t r i c a l   e q u i p m e n t   d e a c t i v a t i n g   means   74,  i l l u s t r a t e d   as  a  r e l a y  

76,  w h i c h   o p e n s   r e l a y   c o n t a c t s   40  fo r   d e a c t i v a t i n g   the   e l e c t r i c -  

al  e q u i p m e n t   14,  and  t h r o u g h   l e a d   84.  A d v a n t a g e o u s l y ,   t h e  

e l e c t r i c a l   e q u i p m e n t   d e a c t i v a t i n g   means  74  may  a l s o   p r o v i d e   f o r  

p e r m a n e n t   d e a c t i v a t i o n   by  u s i n g   a  q u i c k - a c t i n g   h e a t i n g   e l e m e n t  

at   t h e   l o c a t i o n   of  the   r e l a y   w i n d i n g   76  f o r   h e a t i n g   a  n e a r b y   f u s e  

i n c o r p o r a t e d   in  t he   c o n t r o l   c i r c u i t   12  in  p l a c e   of  the   r e l a y  

c o n t a c t   40.  Th i s   b u r n t   f u s e   i s   r e p l a c e d   when  the   m a l f u n c t i o n e d  

s w i t c h   10  i s   r e p l a c e d .  

Th i s   s w i t c h   10  i n c l u d e s   o p e r a t i n g   means  fo r   m o v i n g  

i t s   ma in   c o n t a c t s   42  and  54  i n t o   c l o s e d   ("ON")  p o s i t i o n   and  i n t o  

open  ("OFF")  p o s i t i o n .   These   s w i t c h   o p e r a t i n g   means  i n c l u d e   a 

m o v a b l e   a c t u a t o r   shown  in  t h e   form  of  a  m a n u a l l y   or  m e c h a n i c a l l y  

a c t u a t a b l e   p l u n g e r   78  which   i s   a c c e s s i b l e   f rom  the   e x t e r i o r   o f  

t he   h o u s i n g   16,  and  is  m e c h a n i c a l l y   c o u p l e d   to   t he   m o v a b l e  

s w i t c h   arm  50.  However ,   i t   i s   to   be  u n d e r s t o o d   t h a t   t h e  



a c t u a t o r   may  a l s o   be  a u t o m a t i c a l l y   a c t u a t e d .   The  m o v a b l e   s w i t c h  

arm  50  is   i n c l u d e d   in  t h e   s w i t c h   o p e r a t i n g   m e a n s ,   and  t h e  

a c t u a t o r   78  i s   c a p a b l e   of  moving  t h i s   s w i t c h   arm  50  from  i t s  

open   t o   i t s   c l o s e d   p o s i t i o n ,   when  t he   a c t u a t o r   78  is  moved  b y  

e x t e r n a l   means  to  c a u s e  t h e  m a i n   c o n t a c t   54  a f f i x e d   to  t he   f i r s t  

end  52  of  t he   m o v a b l e   s w i t c h   arm  50  to   e n g a g e   t h e   ON  main  c o n t a c t  

42.  Upon  r e l e a s e   of  t h e   a c t u a t o r   78,  t he   s p r i n g   f o r c e   o f  

t h e   s p r i n g   56  r e t u r n s   t h e   movab le   s w i t c h   arm  50  to  i t s   open  p o s i -  

t i o n ,   as  shown  in  FIG.  1,  w i th   c o n t a c t   55  e n g a g i n g   c o n t a c t   4 6 .  

I t   is   to   be  u n d e r s t o o d   t h a t   c o n d u c t i v e   means  a r e  

i n c l u d e d   in  t h e   s w i t c h   h o u s i n g   16  f o r   p r o v i d i n g   an  e l e c t r i c a l l y  

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

18  and  t he   m o v a b l e   s w i t c h   arm  50,  fo r   e x a m p l e ,   t h i s   t e r m i n a l   18  

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

e l e m e n t   82  w h i c h ,   in  t u r n ,   is  m e c h a n i c a l l y   and  e l e c t r i c a l l y  

c o u p l e d   as  d e s i r e d   to   t h e   s w i t c h   arm  50,  f o r   e x a m p l e ,   by  a b u t t i n g  

a g a i n s t   t he   arm  fo r   m a i n t a i n i n g   s l i d i n g   c o n t a c t   t h e r e w i t h   o r  

t h r o u g h   a  h i n g e d   l i n k a g e   ( for   e x a m p l e ,   such   as  shown  at   104  i n  

FIG.  5)  or  t h r o u g h   t h e   s p r i n g   56.  T h u s ,   t h e   common  t e r m i n a l   18 

i s   c o n t i n u o u s l y   e l e c t r i c a l l y   c o n n e c t e d   to  t he   m o v a b l e   arm  50  

d u r i n g   i t s   movement   and  when  the   c o n t a c t   54  or  55  c a r r i e d   b y  

t h i s   arm  i s   r e s p e c t i v e l y   e n g a g i n g   the   ON  c o n t a c t   42  or  t he   OFF 

c o n t a c t   4 6 .  

R e f e r r i n g   to   FIG.  2,  when  the   a c t u a t o r   78  i s  

d e p r e s s e d ,   t he   main  c o n t a c t   54  i s   moved  i n t o   e n g a g e m e n t   w i t h  

t he   ON  main  c o n t a c t   42,  w i t h   m o v a b l e   s w i t c h   arm  50  now  moved  t o  

i t s   c l o s e d   p o s i t i o n .   T h u s ,   t he   n o r m a l   s e q u e n c e   of  o p e r a t i o n  

f o r   a  c o r r e c t l y   f u n c t i o n i n g   s w i t c h   16  i s   i l l u s t r a t e d   in  F I G S .  

1  and  2  w i t h   t he   m o v a b l e   s w i t c h   arm  50,  s p r i n g   56  and  a c t u a t o r  

78  mov ing   t he   main  c o n t a c t   54  i n t o   e n g a g e m e n t   w i t h   the   ON  m a i n  

c o n t a c t   42  to  p l a c e   t h e   s w i t c h   10  in  t he   ON  p o s i t i o n   as  shown  i n  



FIG.  2,  when  t he   a c t u a t o r   78  i s   d e p r e s s e d ;   and  mov ing   t he   c o n -  

t a c t   55  i n t o   e n g a g e m e n t   w i t h   t he   OFF  c o n t a c t   46,  as  shown  i n  

FIG.   1,  when  t h e   a c t u a t o r   78  is   r e l e a s e d .   The  member  58 

of  t h e   m o v a b l e   s w i t c h   arm  50  a d v a n t a g e o u s l y   i n c l u d e s   an  i n s u l a t -  

ing  element  80  w h i c h   moves  w i t h   t he   m o v a b l e   s w i t c h   arm  50,  b u t  

i s   d i m e n s i o n e d   so  t h a t   i t   does   no t   n o r m a l l y   a f f e c t   t h e   a u x i l i a r y  

s a f e t y   c o n t a c t   means   60,  t h e   l a t t e r   r e m a i n i n g   open  so  t h a t   t h e  

c i r c u i t   to   t he   a l a r m   72  and  d e a c t i v a t i n g   means   74  r e m a i n   i n -  

o p e r a t i v e .  

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

t h r o u g h   t h e   l i n e s   20  and  2 8 , s o   t h a t   a r c i n g   o c c u r s   b e t w e e n   t h e  

main   c o n t a c t   54  and  ON  main   c o n t a c t   42,  as  t h e y   a r e   b e i n g  

s e p a r a t e d ,   t h e   c o n t a c t s   54  and  42  may  become   f u s e d   or  w e l d e d   t o -  

g e t h e r .   If   f u s i n g   o c c u r s ,   t he   c o n t a c t   54  w i l l   r e m a i n   e l e c t r i c -  

a l l y   c o n n e c t e d   to  t h e   ON  c o n t a c t   42,  when  t h e   a c t u a t o r   78  i s  

in  i t s   r e l e a s e d   or  open   p o s i t i o n   as  shown  in  FIG.  3.  Tha t   i s ,  

w i t h   t h e   main  c o n t a c t   54  and  ON  main  c o n t a c t   42  f u s e d   t o g e t h e r  

as  shown  in  FIG.  3,  upon  r e l e a s e   of  t h e   a c t u a t o r   78,  i t   w i l l  

move  u p w a r d   u n d e r   t h e   f o r c e   of  t he   s p r i n g   56  to  t he   same  p o s i -  

t i o n   as  shown  in  FIG.  1.  Thus ,   v i e w e d   f rom  t h e   e x t e r i o r   o f  

t h e   h o u s i n g   16,  i t   a p p e a r s   t h a t   t he   m o v a b l e   s w i t c h   arm  50  a n d  

c o n t a c t   54  a re   in  t h e   OFF  p o s i t i o n   as  shown  in  FIG.  1  w i t h   t h e  

m a s t e r   c o n t r o l   s w i t c h   10  open ,   s o  t h a t   t h e   e l e c t r i c a l   e q u i p m e n t  

14  c a n n o t   be  e n e r g i z e d   even  upon  i n t e n t i o n a l   or  a c c i d e n t a l  

c l o s u r e   of  t he   o p e r a t i n g   s w i t c h   38.  H o w e v e r ,   in  a c t u a l i t y ,   a s  

s e e n   f rom  the   i n t e r i o r   of  the   h o u s i n g   in  FIG.   3 ,  t h e   c o n t a c t   54 

r e m a i n s   f u s e d   to   t h e   ON  c o n t a c t   42,  and  t h e   m a s t e r   c o n t r o l   s w i t c h  

10  r e m a i n s   ON  in  i t s   c l o s e d   c o n d i t i o n .  



A d v a n t a g e o u s l y ,   i f   t h e   c o n t a c t   54  r e m a i n s   f u s e d  

to   t h e   ON  c o n t a c t   42  when  t h e   a c t u a t o r   78  i s   r e l e a s e d ,   t h e  

m o v a b l e   s w i t c h   arm  50  i s   d i m e n s i o n e d   so  t h a t   the   s p r i n g   56  w i l l  

f o r c e   t h e   m o v a b l e   s w i t c h   arm  50  u p w a r d   c a u s i n g   i t   to  e f f e c t i v e l y  

p i v o t   a b o u t   t he   w e l d   or  f u s i o n   b e t w e e n   the   c o n t a c t   54  and  t h e   ON 

c o n t a c t   42,  w i t h   t h e   r e s u l t   t h a t   t h e   i n s u l a t i n g   element  80  on  t h e  

member   58  f o r m i n g   an  e x t e n s i o n   a t   t he   s e c o n d   end  of  t he   m o v a b l e  

s w i t c h   arm  50  p u s h e s   s a f e t y   c o n t a c t   62  d e f l e c t i n g   i t s   t e r m i n a l  

p o r t i o n   66  and  t h u s   f o r c i n g   i t   i n t o   e n g a g e m e n t   w i t h   s a f e t y   c o n -  

t a c t   6 4 .  

In  summary ,   t h e   member  58  i s   o p e r a t i v e l y   a s s o c i a t e -  

ed  w i t h   t h e   s w i t c h   o p e r a t i n g   means  78,  50  and  56.  When  t h e s e  

s w i t c h   o p e r a t i n g   means   a r e   moved  to  OFF  p o s i t i o n ,   bu t   t h e   m a i n  

c o n t a c t s   54,  42  r e m a i n   t o g e t h e r   in  t h e i r   ON  p o s i t i o n ,   t h e n   t h e  

a u x i l i a r y   s a f e t y   c o n t a c t   m e a n s   60  a r e   moved  by  t he   member  58  

i n t o   a  s e c o n d   r e l a t i o n s h i p ,   as  shown  in  FIG.  3  fo r   p r o d u c i n g   a  

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

s a f e t y   c o n t a c t s   62  and  64  to   t he   a l a r m   72  and  r e l a y   76  to   p r o -  

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

or   to   d e a c t i v a t e   t h e   e l e c t r i c a l   e q u i p m e n t   c o n t r o l   c i r c u i t   12  b y  

o p e n i n g   the   r e l a y   c o n t a c t s   40,  see  FIG.  3.  F u r t h e r ,   i t   i s   t o  

be  u n d e r s t o o d   t h a t   c l o s u r e   of   s a f e t y   c o n t a c t s   62  and  64  may  a l s o  

be  u t i l i z e d   to   p r o v i d e   a  s i g n a l   to  a  r e m o t e   l o c a t i o n   f o r   i n d i c a t -  

ing  t h i s   s w i t c h   m a l f u n c t i o n .  

R e f e r r i n g  t o   FIG.  4,  an  a l t e r n a t i v e   e m b o d i m e n t  

of  t h e   p r e s e n t   i n v e n t i o n   i s   i l l u s t r a t e d   as  s w i t c h   10A,  w i t h  

c o m p o n e n t s   of  t h i s   s w i t c h   10A  wh ich   a re   s i m i l a r   to  c o r r e s p o n d i n g  

c o m p o n e n t s   of  t he   s w i t c h   10  b e i n g   g i v e n   s i m i l a r   r e f e r e n c e  

n u m e r a l s .   However ,   w i t h   t h i s   e m b o d i m e n t   of  t he   p r e s e n t  

i n v e n t i o n ,   t he   a u x i l i a r y   s a f e t y   c o n t a c t   means   60A  i n c l u d e   o n l y  

a  s i n g l e   e x t e r n a l   t e r m i n a l   66A  w i t h   a  c o n t a c t   90  wh ich   i s   c l o s e d  

by  e n g a g e m e n t   w i t h   a  c o n d u c t i v e   c o n t a c t   p o r t i o n   92  a f f i x e d   t o  



t he   member  58A  f o r m i n g   an  e x t e n s i o n   a t   t he   s e c o n d   end  of  t h e  

m o v a b l e   s w i t c h   arm  50A  and  t h u s   b e i n g   o p e r a t i v e l y   a s s o c i a t e d  

w i t h   t he   s w i t c h   o p e r a t i n g   means   78A,  50A  and  56A.  When  t h e  

s w i t c h   o p e r a t i n g   means   78A,  50A  and  56A  are   moved  to   t h e i r   OFF 

p o s i t i o n ,   bu t   t he   main  c o n t a c t s   54A  and  52A  r e m a i n   t o g e t h e r   i n  

t h e i r   ON  p o s i t i o n ,   t h e n   the   member  58A  c a u s e s   t he   a u x i l i a r y  

s a f e t y   c o n t a c t   means   60A  to  move  i n t o   a  s e c o n d   r e l a t i o n s h i p   a s  

shown  in  FIG.  4  f o r   p r o d u c i n g   a  s a f e t y   f u n c t i o n .   The  a u x i -  

l i a r y   c o n t a c t s   92  and  90  a re   moved  t o g e t h e r   f o r   c o m p l e t i o n  

of  t he   c i r c u i t   i n c l u d i n g   the   l e a d   70A  to  the   a l a r m   72A  and  d e -  

a c t i v a t i n g   r e l a y   76A  to  p r o v i d e   an  a u d i b l e   or  v i s u a l   a l a r m   o f  

t h e   w e l d e d   c o n d i t i o n   of  t he   c o n t a c t s   54A  and  42A  a n d / o r   f o r   d e -  

a c t i v a t i o n   of  t he   e l e c t r i c a l   c i r c u i t   12A  i n c l u d i n g   e q u i p m e n t   14A.  

The  c i r c u i t   i n c l u d i n g   t he   l e a d   70A  is   c o m p l e t e d  

from  the   s u p p l y   l i n e   20A  t h r o u g h   t h e   common  t e r m i n a l   18A,  t h r o u g h  

t h e   conductive  e l e m e n t   82A,  t h r o u g h   the   s w i t c h   arm  50A  and  m e m b e r  

58A,  t h r o u g h   c l o s e d   c o n t a c t s   92,  90  and  t e r m i n a l   66A  to  t h e   l e a d  

70A  to  the   a l a r m   72A  and  the   d e a c t i v a t i n g   means  74A,  76A  fo r   t h e  

c i r c u i t   12A  and  t h r o u g h   the   l e a d   84A  to  the  o t h e r   e l e c t r i c a l  

s u p p l y   l i n e   28A.  By  v i r t u e   of  t h e   f a c t   t h a t   t he   c i r c u i t   12A 

has  been  d e a c t i v a t e d   by  t he   o p e n i n g   of  the   r e l a y   c o n t a c t s   4 0 A ,  

the   e q u i p m e n t   14A  c a n n o t   become  e n e r g i z e d   by  a c c i d e n t a l   or  i n -  

t e n t i o n a l   c l o s u r e   of  t he   o p e r a t i n g   s w i t c h   38A.  I t   i s   to  b e  

u n d e r s t o o d   t h a t   t h e   d e a c t i v a t i n g   means   74A  f o r   t h e   c i r c u i t   12A 

may  c o m p r i s e   a  f u s e   (not   shown)  a t   the   l o c a t i o n   of  t h e   r e l a y  

c o n t a c t s   40A.  Such  a  f u s e   i s   a s s o c i a t e d   w i t h   a  q u i c k - a c t i n g  

h e a t e r   (not   shown)  a t   t h e   l o c a t i o n   of  t he   r e l a y   w i n d i n g   76A,  

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

t h i s   f u s e   when  t h e   a u x i l i a r y   s a f e t y   c o n t a c t s   92  and  90  t o u c h  

e a c h   o t h e r .  



R e f e r r i n g   to   FIG.  5,  a n o t h e r   e m b o d i m e n t   of  t h e  

p r e s e n t   i n v e n t o n   i s   i l l u s t r a t e d   as  s w i t c h   10B,  w i t h   c o m -  

p o n e n t s   of  t h i s   s w i t c h   10B  w h i c h   a r e   s i m i l a r   to  c o r r e s p o n d i n g  

c o m p o n e n t s   of  the   s w i t c h e s   10  and  10A  b e i n g   g i v e n   s i m i l a r  

r e f e r e n c e   n u m e r a l s .   Common  t e r m i n a l   18B  i n c l u d e s   an  e l e c -  

t r i c a l l y   c o n d u c t i v e   e l e m e n t   p o r t i o n   82B  m o u n t e d   i n t e r n a l l y   of  t h e  

h o u s i n g   16B,  and  i t s   end  100  i s   s e c u r e d   w i t h i n   t h e   h o u s i n g   b y  

b e i n g   r e c e i v e d   w i t h i n   h o u s i n g   s l o t   102.  A  s e c o n d   e l e c t r i c a l l y  

c o n d u c t i v e   e l e m e n t   104  in   t h e   form  of  a  m o v a b l e   h i n g e d   l i n k a g e   i s  

m e c h a n i c a l l y   c o u p l e d   and  h i n g e d   a t   one  end  to  t he   e l e c t r i c a l l y  

c o n d u c t i v e   p o r t i o n   82B  a t   a  s l o t   or  s o c k e t   106  and  a t   t h e   o t h e r  

end  t o   t h e   m o v a b l e   s w i t c h   arm  50B  at  a  s e c o n d   s l o t   or  s o c k e t   1 0 8 .  

A  s p r i n g   m e a n s   in  the   form  of  a  bow  s p r i n g   56B  i s  

m e c h a n i c a l l y   c o u p l e d   a t   one  end  to   the   m o v a b l e   s w i t c h   arm  50B  a t  

a  s l o t   or  s o c k e t   110  and  i s   m e c h a n i c a l l y   c o u p l e d   a t   i t s   o t h e r   e n d  

to  t h e   e l e c t r i c a l l y   c o n d u c t i v e   p o r t i o n   82B  a t   a  s l o t   or  s o c k e t  

112.   The  bow  s p r i n g   56B  i s   u n d e r   c o m p r e s s i o n ,   and  t h u s   i t  

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

s w i t c h   arm  50B  to  b i a s   i t s   c o n t a c t   55B  i n t o   e n g a g e m e n t   w i t h   t h e  

OFF  c o n t a c t   46B.  The  OFF  or   open  p o s i t i o n   of  t h e   m o v a b l e   s w i t c h  

arm  50B  is   shown  in   d a s h e d   o u t l i n e   at   50B"  in  FIG.  5 .  

D e p r e s s i o n   of  t he   movab le   a c t u a t o r   78B,  w h i c h   may  

a d v a n t a g e o u s l y   be  a c c o m p l i s h e d   t h r o u g h   means  of  m a n u a l l y   or  a u t o -  

m a t i c a l l y   d e p r e s s i n g   a  g e n e r a l l y   L - s h a p e d   l e v e r   111  w h i c h   o v e r -  

l i e s   t h e   movab le   a c t u a t o r   78B,  c a u s e s   t h e   e l e c t r i c a l l y   c o n d u c t i v e  

l i n k a g e   104  and  m o v a b l e   s w i t c h   arm  50B  to  move  d o w n w a r d l y ,   o v e r -  

c o m i n g   the   upward   b i a s   f o r c e   of  t he   bow  s p r i n g   5 6 B  t o   move  t h e -  

m o v a b l e   main  c o n t a c t   54B  i n t o   e n g a g e m e n t   w i t h   t h e   ON  main   c o n t a c t  

42B.  The  n o r m a l   ON  or  c l o s e d   p o s i t i o n   of  t h e   s w i t c h   arm  5 0  

i s   shown  a t   d a s h e d   o u t l i n e   5 0 ' B .  



Upon  r e l e a s e   of  the   a c t u a t o r   78B  the   m o v a b l e   s w i t c h  

arm  50B  n o r m a l l y   a s s u m e s   t h e   open  p o s i t i o n   50B"  w i t h   t h e   m o v a b l e  

c o n t a c t   54B  e n g a g i n g   t h e   OFF  c o n t a c t   46B  as  shown  in  d a s h e d   o u t -  

l i n e   in  FIG.  5.  H o w e v e r ,   s h o u l d   f u s i n g   or  w e l d i n g   of  t h e   m a i n  

c o n t a c t s   54B  and  42B  o c c u r ,   t hen   t h e   m o v a b l e   s w i t c h   arm  50B  w i l l  

a s s u m e   the   a b n o r m a l   t i l t e d   or  c a n t e d   p o s i t i o n   shown  in  s o l i d  

o u t l i n e   in  FIG.  5 .  

A u x i l i a r y   s a f e t y   c o n t a c t   means   60B  a re   i l l u s t r a t e d  

in  FIG.  5  to  i n c l u d e   two  s p a c e d   c o n t a c t   e l e m e n t s   62B  and  64B 

and  t h e i r   r e s p e c t i v e   e x t e r n a l   t e r m i n a l s   66B  and  68B.  H o w e v e r ,  

i t   is   to   be  u n d e r s t o o d   t h a t   the   a u x i l i a r y   s a f e t y   c o n t a c t   m e a n s  

60B  may  o p t i o n a l l y   i n c l u d e   on ly   one  c o n t a c t   e l e m e n t   62B  and  i t s  

e x t e r n a l   t e r m i n a l   66B,  s i m i l a r   to  FIG.  4.  In  t h e   e v e n t   t h e r e  

i s   o n l y   t he   one  a u x i l i a r y   s a f e t y   c o n t a c t   e l e m e n t   62B  w i t h   i t s  

e x t e r n a l   t e r m i n a l   66B,  t h e n   the   a s s o c i a t e d   a l a r m   a n d / o r   d e -  

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

116  (FIG.  5)  to  be  d e s c r i b e d   t o u c h i n g   a  c o n t a c t   113  of  t he   c o n -  

t a c t   e l e m e n t   62B.  The  two  s p a c e d   c o n t a c t   e l e m e n t s   62B  and  64B 

a r e   p o s i t i o n e d   p r o x i m a t e l y   to  l e a f   s p r i n g   member  116  a s s o c i a t e d  

w i t h   t he   s e c o n d   end  58B  of  t he   m o v a b l e   s w i t c h   arm  50B.  C o n t a c t  

e l e m e n t s   62B  and  64B  i n c l u d e   c o n t a c t   p o r t i o n s   113  and  114,   r e s -  

p e c t i v e l y .   The  l e a f   s p r i n g   member  116  has   a  g e n e r a l l y   U - s h a p e d  

c o n f i g u r a t i o n   w i t h   a  s h o r t   arm  p o r t i o n   118  and  a  long  a r m  

p o r t i o n   120,  and  i s   p o s i t i o n e d   w i t h   i t s   b i g h t   e x t e n d i n g   a r o u n d   a 

m o u n t i n g   p in   122  a f f i x e d   to  the   h o u s i n g   16B.  The  end  124  of  t h e  

s h o r t   arm  p o r t i o n   1 1 8  i s   p o s i t i o n e d   in  p r e s s u r e   c o n t a c t   w i t h   t h e  

c o n t a c t   p o r t i o n   114  of  t he   c o n t a c t   64B.  The  end  126  of  t h e  

long   arm  p o r t i o n   120  i s   p o s i t i o n e d   i n  p r e s s u r e   c o n t a c t   w i t h   a  

n o t c h e d   p o r t i o n   128  f o r m e d   n e a r   t h e   end  58B  of  the   m o v a b l e  

s w i t c h   arm  50B.  



The  s p r i n g   116  is   c o n f i g u r e d   so  t h a t   u p o n  

d e p r e s s i o n   of  t he   a c t u a t o r   78B  by  t he   l e v e r   111  to   p l a c e   t h e  

s w i t c h   10B  in  t h e   ON  p o s i t i o n ,   t h e   l ong   arm  p o r t i o n   120  of  t h e  

s p r i n g   116  w i l l   be  d e f l e c t e d   d o w n w a r d l y   as  shown  in  d a s h e d   o u t -  

l i n e   a t   1 2 0 '  a s   t h e   m o v a b l e   s w i t c h   arm  50B  is   moved  d o w n w a r d l y   t o  

t h e   g e n e r a l l y   h o r i z o n t a l   ON  p o s i t i o n   shown  in  d a s h e d   o u t l i n e   5 0 B '  

in  FIG.   5.  The  end  124  of  t he   s p r i n g   116  w i l l   r e m a i n   in  e n g a g e -  

ment   w i t h   t he   c o n t a c t   p o r t i o n   114  of  c o n t a c t   64B;  h o w e v e r ,   t h e r e  

i s   no  e n g a g e m e n t  b e t w e e n   t he   d e f l e c t e d   s p r i n g   120 '   and  the   c o n t a c t  

p o r t i o n   113.  Thus ,   t h e   c i r c u i t   b e t w e e n   c o n t a c t s   62B  and  64B 

and  t h u s   b e t w e e n   t e r m i n a l s   66B  and  68B  r e m a i n s   open   when  t h e  

s w i t c h   10B  i s   in  t h e   ON  p o s i t i o n .  

Upon  r e l e a s e   of  t h e   a c t u a t o r   78B  by  t h e   r e l e a s e   o f  

t h e   l e v e r   111,  t h e   m o v a b l e   s w i t c h   arm  50B  w i l l   move  u p w a r d l y  

u n d e r   t h e   b i a s i n g   f o r c e   of  t h e   bow  s p r i n g   56B.  N o r m a l l y ,   w h e n  

t h e   c o n t a c t s   54B  and  42B  a r e   n o t   w e l d e d   or  f u s e d   t o g e t h e r ,   u p o n  

r e l e a s e   of  t h e   a c t u a t o r   78B,  t h e   bow  s p r i n g   56B  w i l l   move  t h e .  

m o v a b l e   s w i t c h   arm  50B  to  t h e   g e n e r a l l y   h o r i z o n t a l   OFF  ( o p e n )  

p o s i t i o n ,   as  shown  in  d a s h e d   o u t l i n e   a t   50B".  The  m o v a b l e   c o n -  

t a c t   54B  is   now  in  e n g a g e m e n t   w i t h   t h e   OFF  c o n t a c t   46B,  and  t h e  

s p r i n g   116,   s p e c i f i c a l l y   i t s   l o n g   arm  p o r t i o n   120  i s   p o s i t i o n e d  

s l i g h t l y   be low  the  c o n t a c t   p o r t i o n   l13  in  s p a c e d   n o n - c o n t a c t i n g  

r e l a t i o n s h i p .   T h u s ,   a u x i l i a r y   s a f e t y   c o n t a c t   means   60B  r e m a i n s  

e l e c t r i c a l l y   o p e n ,  w h e n  t h e   s w i t c h   arm  is   i n  i t s  n o r m a l   OFF 

(open)   p o s i t i o n   5 0 B " .  

In  t h e   e v e n t   t h a t   t h e   c o n t a c t s   54B  and  42B  b e c o m e  

f u s e d   or  w e l d e d   t o g e t h e r ,   when  t h e   a c t u a t o r   78B  i s   r e l e a s e d ,  

t h e   bow  s p r i n g   56B  w i l l   move  t he   m o v a b l e   s w i t c h   arm  50B  u p w a r d l y  

c a u s i n g   the   m o v a b l e   s w i t c h   arm  50B  to  e f f e c t i v e l y   p i v o t   a b o u t  

t h e   w e l d e d   r e g i o n   to  a s sume   an  a b n o r m a l   c a n t e d   or  t i l t e d   p o s i -  

t i o n ,   as  shown  in  s o l i d   o u t l i n e   in  FIG.  5.  In  t h i s   c a n t e d  



arm  p o s i t i o n ,   t h e   l o n g   arm  p o r t i o n   120  of  t he   s p r i n g   116  

e f f e c t i v e l y   moves  u p w a r d l y   h i g h e r   t h a n   n o r m a l ,   t h e r e b y   t o u c h -  

ing  t h e   c o n t a c t   p o r t i o n   113  fo r   c o m p l e t i n g   a  c i r c u i t   b e t w e e n  

the   t e r m i n a l s   66B  and  6 8 B .  

The  long   arm  s p r i n g   p o r t i o n   120  i s   a l l o w e d   b y  

c a n t e d   s w i t c h   arm  50B  to   move  h i g h e r   t h a n   n o r m a l ,   b e c a u s e   t h e  

s e c o n d   ( l e f t )   end  58B  of  t h e   c a n t e d   arm  50B  is   above  i t s   n o r m a l  

OFF  (open )   p o s i t i o n   50B" .   A l s o ,   t h e   long  arm  s p r i n g   p o r t i o n  

120  i s   now  a l l o w e d   to   move  s l i g h t l y   f o r w a r d   ( l e f t w a r d )   in  t h e  

n o t c h e d   p o r t i o n   128,   s i n c e   t he   end  58B  of  c a n t e d   s w i t c h   arm  50B 

has  t i l t e d   up  s l i g h t l y   above   i t s   n o r m a l   h o r i z o n t a l   OFF  p o s i t i o n ,  

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

f o r c e   on  the   l ong   arm  p o r t i o n   120  i s   f u r t h e r   r e a r w a r d   ( r i g h t w a r d )  

t o w a r d   t h e   end  126  of  t h e   l o n g   arm  p o r t i o n   120,   t h e r e b y   a l l o w i n g  

t he   l o n g   arm  p o r t i o n   120  to   bow  upward   i n t o   e n g a g e m e n t   w i t h   t h e  

c o n t a c t   p o r t i o n   113  to   c o m p l e t e   a  c i r c u i t   t h r o u g h   t he   a u x i l i a r y  

s a f e t y   c o n t a c t s   62B  and  64B,  and  t h u s   t h r o u g h   the   t e r m i n a l s   66B 

and  68B.  The  c i r c u i t   b e t w e e n   the   c o n t a c t s   62B  and  64B  is  now 

c o m p l e t e d   t h r o u g h   t he   c o n d u c t i v e   l e a f   s p r i n g   member  116  t o u c h i n g  

c o n t a c t   p o r t i o n   113  and  1 1 4 .  

I t   is   to   be  u n d e r s t o o d   t h a t   t he   s w i t c h   10B  o f  

FIG.  5  can  be  c o n n e c t e d   i n t o   any  d e s i r e d   e l e c t r i c a l   c o n t r o l   c i r -  

c u i t ,   f o r   e x a m p l e ,   such   as  t he   c i r c u i t   12  shown  in  FIGS.  1  a n d  

3  o r ,  f o r   e x a m p l e ,   such   as  t he   c i r c u i t   12A  shown  in  FIG.  4.  I n  

o t h e r   w o r d s ,   t he   s w i t c h   10B  can  be  s u b s t i t u t e d   for   the   s w i t c h  

10  in  FIGS.  1,  2  and  3,  and  t h i s   s w i t c h   10B  can  be  s u b s t i t u t e d  

f o r   t h e   s w i t c h   10A  in  FIG.  4 .  

In  o p e r a t i o n ,   r e f e r r i n g   f i r s t   to   FIGS.  1  t h r o u g h  

3,  when  t h e   a c t u a t o r   78  i s   in  i t s   r e l e a s e d   p o s i t i o n ,   as  s h o w n  



in  FIG.  1,  t he   s p r i n g   f o r c e   f rom  s p r i n g   56  b i a s e s   t h e   m o v a b l e  

s w i t c h   arm  50  u p w a r d l y   so  t h a t   t h e   c o n t a c t   55  n o r m a l l y   e n g a g e s  

t h e   OFF  c o n t a c t   46.  T h u s ,   a  c i r c u i t   i s   c o m p l e t e d   from  t h e  

power   s o u r c e   (not   shown)  t h r o u g h   t h e   l i n e   20,  t he   common 

t e r m i n a l   18,  e l e c t r i c a l l y   c o n d u c t i v e   e l e m e n t   82,  m o v a b l e   s w i t c h  

arm  50  and  i t s   c o n t a c t   55,  OFF  c o n t a c t   46,  OFF  t e r m i n a l   26,  l e a d  

30,  b r a k e   32,   and  l i n e   28  to   a c t i v a t e   t he   b r a k e   32 

and  s t o p  t h e   d r i v e n   e l e c t r i c a l   e q u i p m e n t   14.  M o r e o v e r ,   w i t h  

t h e   m a s t e r   c o n t r o l   s w i t c h   10  in   t h e   p o s i t i o n   i l l u s t r a t e d   in  F I G .  

1,  t h e   e l e c t r i c a l   e q u i p m e n t   14  c a n n o t   be  e n e r g i z e d   even  when  t h e  

o p e r a t i n g   s w i t c h   38  i s   c l o s e d .  

H o w e v e r ,   upon  d e p r e s s i o n   of  t he   a c t u a t o r   78,  t he   u p -  

ward   b i a s i n g   f o r c e   of  t h e   s p r i n g   56  i s   o v e r c o m e ,   and  t he   m o v a b l e  

s w i t c h   arm  50  i s   moved  d o w n w a r d l y   u n d e r   t he   i n f l u e n c e   of  t h e  

f o r c e   of   t h e   a c t u a t o r   78,  so  t h a t   t he   c o n t a c t   54  e n g a g e s   t he   ON 

c o n t a c t   42,   as  s e e n   in  FIG.  2.  The  c i r c u i t   to   t h e   b r a k e   32  i s  

now  o p e n ,   and  t he   c i r c u i t   to   t h e   e l e c t r i c a l   e q u i p m e n t   14  i s  

p l a c e d   in  a  r e a d y   s t a t e   by  c o m p l e t i o n   of  a  c i r c u i t   to  one  s i d e   o f  

t h e   o p e r a t i n g   s w i t c h   38  t h r o u g h   l i n e   20,  common  t e r m i n a l   1 8 ,  

e l e c t r i c a l l y   c o n d u c t i v e   e l e m e n t   82,  m o v a b l e   s w i t c h   arm  60,  ON 

c o n t a c t   42,   and  ON  t e r m i n a l   34.  The  o t h e r   s i d e   of  t he   o p e r -  

a t i n g   s w i t c h   38  i s   e l e c t r i c a l l y   c o u p l e d   to  t he   power   s o u r c e  

t h r o u g h   t h e   l i n e   28,  t h e   e l e c t r i c a l   e q u i p m e n t   14,  and  t he   r e l a y  

c o n t a c t s   40.  T h u s ,   upon  c l o s u r e   of  the   o p e r a t i n g   s w i t c h   38  b y  

t h e   o p e r a t o r   the   e l e c t r i c a l   e q u i p m e n t   14  i s   e n e r g i z e d   to  r u n .  

I n   t he   e v e n t   t h a t   t he   main  c o n t a c t   54  and  t h e  

ON  main   c o n t a c t   42  r e m a i n   f u s e d   or  w e l d e d   t o g e t h e r ,   when  t h e  

a c t u a t o r   78  i s   r e l e a s e d ,   t h e   b r a k e   32  i s   n o t   e n e r g i z e d   and  t h e  

e l e c t r i c a l   e q u i p m e n t   1 4  r e m a i n s   in  t h e   d a n g e r o u s   c o n d i t i o n  o f  

b e i n g   c a p a b l e   of  b e i n g   e n e r g i z e d   upon  i n t e n t i o n a l   or  a c c i d e n t a l  

c l o s u r e   of  t he   o p e r a t i n g   s w i t c h   38.  F u r t h e r ,   t he   b r a k e   32  i s  



n o t   b e i n g   e n e r g i z e d   to   s t o p   any  c o a s t i n g   of  t h e   e l e c t r i c a l  

e q u i p m e n t   14.  H o w e v e r ,   a d v a n t a g e o u s l y ,   t h e   a u x i l i a r y   s a f e t y  

c o n t a c t   means  60  a r e   c l o s e d   by  t h e   m o v a b l e   member  58  on  t h e  

m o v a b l e   s w i t c h   arm  50  in  i t s   a b n o r m a l   p o s i t i o n   f o r   c a u s i n g   t h e  

c i r c u i t   to   t he   a l a r m   72  and  r e l a y   76  to  be  c o m p l e t e d   f rom  t h e  

power   s o u r c e   t h r o u g h   l i n e   20,  l e a d   68,  s a f e t y   c o n t a c t s   65  a n d  

62,  and  l e a d   70  t h r o u g h   a l a r m   72  and  r e l a y   76  and  l e a d   84  t o  

l i n e   28.  Thus ,   an  a u d i b l e   or  v i s u a l   a l a r m   is   p r o v i d e d ,   and  t h e  

e l e c t r i c a l   e q u i p m e n t   14  i s   d e a c t i v a t e d   by  o p e n i n g   r e l a y   c o n t a c t s  

40,   or  a  f u s e   as  d e s c r i b e d   e a r l i e r .   T h e r e f o r e ,   even  in  t h e  

p r e s e n c e   of  i n t e n t i o n a l   or  a c c i d e n t a l   c l o s u r e   of  t he   o p e r a t i n g  

s w i t c h   38,  t he   e l e c t r i c a l   e q u i p m e n t   14  r e m a i n s   d e a c t i v a t e d .  

F u r t h e r ,   a  s a f e t y   i n d i c a t i o n   72  i s   p r o v i d e d   to  the   o p e r a t o r  

t h a t   t h e   b r a k e   32  has   no t   been   e n e r g i z e d   to  s t o p   t he   e l e c t r i c a l  

e q u i p m e n t   14  i f   i t   i s   c o a s t i n g   a f t e r   t he   s w i t c h   o p e r a t i n g   m e a n s  

has   been   moved  to  OFF  p o s i t i o n .  

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

60A  in  FIG.  4  i s   s i m i l a r   to   t h a t   shown  in  FIGS.  1 - 3 ,   w i t h   t h e  

e x c e p t i o n   t h a t   t h e   c o n t a c t   90  i s   c l o s e d   t h r o u g h   e n g a g e m e n t   w i t h  

an  e l e c t r i c a l l y   c o n d u c t i v e   c o n t a c t   92  by  the   m o v a b l e   member  58A 

on  t h e   m o v a b l e   s w i t c h   arm  50A.  A  c i r c u i t   i s   c o m p l e t e d   f rom  t h e  

power   s o u r c e   t h r o u g h   l i n e   20A,  common  t e r m i n a l   18A,  e l e c t r i c a l l y  

c o n d u c t i v e   e l e m e n t   82A,  m o v a b l e   s w i t c h   arm  50A,  s a f e t y   c o n t a c t  

92,  s a f e t y   c o n t a c t   90,  l e a d   70A,  t h r o u g h   a l a r m   72A,  r e l a y   74  a n d  

l e a d   84A  to   l i n e   28A  back   to  t h e   power   s o u r c e .  

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

60B  in  FIG.   5  to  c l o s e   a  c i r c u i t   to  t h e   power  s o u r c e   i s   s i m i l a r  

t o   t h a t   shown  in  FIG.  1  to  3.  H o w e v e r ,   in  t he   e m b o d i m e n t   o f  

FIG.  5,  t h e   a b n o r m a l   u p w a r d  c a n t i n g   movement   of  the   m o v a b l e  

s w i t c h   arm  50B  a l l o w s   t h e   l o n g   arm  p o r t i o n   120  of  t he   s p r i n g  

member  116  to  come  i n t o   e n g a g e m e n t   w i t h   the   c o n t a c t   p o r t i o n   113 

of  t he   c o n t a c t   t e r m i n a l   62B  fo r   c o m p l e t i n g   a  c i r c u i t   b e t w e e n  



t he   c o n t a c t   p o r t i o n s   114  and  113  and  t h u s   c o m p l e t i n g   a  c i r c u i t  

b e t w e e n   t h e   t e r m i n a l s   66B  and  68B,  when  the   c o n t a c t s   54B  a n d  

42B  a r e   f u s e d   or  w e l d e d   t o g e t h e r   and  t h e   a c t u a t o r   78B  i s  

r e l e a s e d .  

A  m o d i f i e d   e m b o d i m e n t   s i m i l a r   to   FIG.  5  may  b e  

e m p l o y e d   w h i c h   i n c l u d e s   o n l y   a  s i n g l e   c o n t a c t   member  62B,  a n d  

e x t e r n a l   t e r m i n a l   66B,  and  t h e   s e c o n d   c o n t a c t   64B  and  t e r m i n a l  

68B  as  shown  in  FIG.  5  w o u l d   be  e l i m i n a t e d .   With   such  a  m o d i -  

f i e d   e m b o d i m e n t ,   t he   e x t e r n a l   e l e c t r i c a l   c o n n e c t i o n s   would   b e  

s i m i l a r   to   t h o s e   in  FIG.  4.  The  end  124  of  t h e   s h o r t   a r m  

p o r t i o n   118  of  t he   s p r i n g   116  w o u l d   r e s t   a g a i n s t   an  i n s u l a t i n g  

p o r t i o n   of  t h e   h o u s i n g   16B.  C o m p l e t i o n   of  t h e   e l e c t r i c a l   c i r -  

c u i t   to   t h e   v a r i o u s   s a f e t y   d e v i c e s   w o u l d  o c c u r   when  the   l ong   a r m  

p o r t i o n   120  e n g a g e s   t h e   c o n t a c t   p o r t i o n   113  of  t h e   c o n t a c t   6 2 B ,  

w i t h   t h e   c i r c u i t   t h r o u g h   t h e   m a s t e r   c o n t r o l   s w i t c h   10B  b e i n g  

c o m p l e t e d   t h r o u g h   t h e   t e r m i n a l   66B,  c o n t a c t   p o r t i o n   113,  s p r i n g  

member  116,   m o v a b l e   s w i t c h   arm  58B,  e l e c t r i c a l l y   c o n d u c t i v e  

e l e m e n t s   104  and  82B,  and  t e r m i n a l   1 8 B .  

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

i n v e n t i o n   a r e   d e s c r i b e d   as  i n c l u d i n g   an  OFF  c o n t a c t   46,  46A  o r  

46B  and  an  OFF  e x t e r n a l   t e r m i n a l   26,  26A  or  2 6 B .   I t   i s   to   b e  

u n d e r s t o o d   t h a t   t he   i n t e n d e d   m e a n i n g   of  "OFF  c o n t a c t "   is   to   b e  

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

d u c t i v e   e l e m e n t  a g a i n s t   w h i c h   a  p o r t i o n   of  t h e   f i r s t   end  52,  52A 

or  52B  of  t h e   s w i t c h   arm  50,  50A  or  50B  comes  to  r e s t   when  t h e  

s w i t c h   arm  is   in  i t s   n o r m a l   OFF  (open)   p o s i t i o n .   For  e x a m p l e ,  

t he   OFF  c o n t a c t   46,  46A  o r  4 6 B   can  be  o m i t t e d   e n t i r e l y   to   b e  

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

m e r e l y   as  a  m e c h a n i c a l   s t o p   in  t h e   h o u s i n g   16,  16A  or  16B,  a n d  

t hen   t h e  e x t e r n a l   O F F ,  t e r m i n a l   26,  4 8  o r   26A,  48A  or  26B,  48B  i s  

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



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

42,   54  or  42A,  54A  or   42B,  54B  b e c o m i n g   f u s e d ,   w e l d e d   or  s t r u c k  

t o g e t h e r   in  t h e i r   ON  p o s i t i o n ,   r e g a r d l e s s   of  w h e t h e r   t he   OFF 

c o n t a c t   is   c o n d u c t i v e   or  n o n - c o n d u c t i v e   or  o m i t t e d   or  n o n -  

e x i s t e n t   or  i s   p r e s e n t   b u t   no t   u t i l i z e d   in  any  e x t e r n a l   c i r c u i t .  

I t   i s   to  be  u n d e r s t o o d   t h a t   t he   OFF  c o n t a c t   (or  b u t t o n   e l e m e n t )  

55  or  55A  or  55B  c a r r i e d   by  the   f i r s t   end  52,  52A  or  52B  of  t h e  

s w i t c h   arm  50  or  50A  or  50B  s e r v e s   as  a  m e c h a n i c a l   s t o p   w h i c h  

a b u t s   a g a i n s t   an  o p p o s e d   e l e m e n t ,   such   as  a  c o n t a c t   or  s t o p   4 6 ,  

46A  or  46B,  when  t h e   s w i t c h   arm  is   moved  to   i t s   normal   OFF  p o s i -  

t i o n ,   f o r   l i m i t i n g   and  d e f i n i n g   the   a m o u n t   of  upward  t r a v e l   o f  

t h i s   f i r s t   end  of  t h e   s w i t c h   arm  when  i t   i s   moved  to  i t s   o p e n  

(OFF)  p o s i t i o n   as  p u s h e d   u p w a r d l y   by  t h e   s p r i n g   means  56,  56A  o r  

56B.  The  s h o u l d e r s   79B  on  the   a c t u a t o r   78B  n o r m a l l y   s e r v e   a s  

s t o p   means   f o r   l i m i t i n g   t h e   upward   t r a v e l   of  t he   s e c o n d   end  o f  

t h e   s w i t c h   arm.  In  t h e   s w i t c h e s   10  and  10A,  t he   upward  t r a v e l  

of  t h e   s e c o n d   end  of  t h e   s w i t c h   arm  50  or  50A  is  l i m i t e d   by  t h e  

l e n g t h   of  t he   s p r i n g   56  or  56A.  If  d e s i r e d ,   s h o u l d e r s   s i m i l a r  

to   t h o s e   at  79B  in  FIG.  5  can  be  p r o v i d e d   on  the   a c t u a t o r   78  o r  

7 8 A .  

R e f e r r i n g   to  FIGS.  6  t h r o u g h   10,  a  f u r t h e r   e m b o d i -  

men t   of  t he   p r e s e n t   i n v e n t i o n   i s   i l l u s t r a t e d   as  s w i t c h   1 0 C ,  

w i t h   c o m p o n e n t s   of  t h i s   s w i t c h   10C  w h i c h   a r e   s i m i l a r   to  c o r r e s -  

p o n d i n g   c o m p o n e n t s   of  t h e   s w i t c h   10  or  1DA  or  10B  b e i n g   g i v e n  

s i m i l a r   r e f e r e n c e   n u m e r a l s .   The  r i g h t   h a l f   of  t h i s   s w i t c h   10C 

i s   v e r y   s i m i l a r   to  t h e   r i g h t   h a l f   of  t h e   s w i t c h   10B,  e x c e p t  

t h a t   t he   c o n t a c t   e l e m e n t   46C  m e r e l y   s e r v e s   as  a  m e c h a n i c a l   s t o p  

and  d o e s   no t   p e r f o r m   any  e l e c t r i c a l   f u n c t i o n .   This   s t o p   c o n t a c t  

46C  i s   m o u n t e d   upon  a  s u p p o r t   48C  w h i c h   i s   a n c h o r e d   in  t h e   w a l l  

of  t h e   h o u s i n g   16C.  The  h o u s i n g   16C  is   m o l d e d   of  d u r a b l e   r i g i d  



i n s u l a t i n g   p l a s t i c   m a t e r i a l   in  two  m a t i n g   p a r t s .   A f t e r   t h e  

s w i t c h   c o m p o n e n t s   have   been  a s s e m b l e d   in  t h e   i n t e r i o r   of  t h e  

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

m e a n s ,   f o r   e x a m p l e ,   r i v e t s   or  s c r e w s   or  b o l t s   and  n u t s ,   w h i c h   a r e  

i n s e r t e d   t h r o u g h   a p p r o p r i a t e   m o u n t i n g   h o l e s ,   f o r   e x a m p l e ,   at   9 4  

and  96.  I t   i s   to  be  u n d e r s t o o d   t h a t   t he   o t h e r   s w i t c h   h o u s i n g s  

16,  16A  and  16B  can  s i m i l a r l y   be  a s s e m b l e d   f rom  two  m a t i n g   p a r t s .  

The  l e f t   h a l f   of  t h i s   s w i t c h   10C  is   d i f f e r e n t   f r o m  

the   l e f t   h a l f   of  t he   s w i t c h   10B,  as  w i l l   now  be  e x p l a i n e d .   T h e r e  

i s   a  c o n t r o l   l e g   130  e x t e n d i n g   d i a g o n a l l y   f rom  the   l e f t   ( s e c o n d )  

end  of   t h e   m o v a b l e   s w i t c h   arm  50C.  The  f o o t   end  129  of  t h i s  

d i a g o n a l   c o n t r o l   l eg   130  is  r e c e i v e d   l o o s e l y   in  a  r e c e s s   132  a t  

t he   l o w e r   l e f t   c o r n e r   of  the  h o u s i n g   16C.  The  p u r p o s e   of  t h i s  

d i a g o n a l   c o n t r o l   l eg   130  is  to  s t a b i l i z e ,   d e f i n e   and  m e c h a n i c a l l y  

c o n t r o l   t h e   d e s i r e d   movement   of  t h e   s w i t c h   arm  50C  fo r   m a k i n g   i t s  

m o t i o n   b e h a v e   in  a  p r e d e t e r m i n e d   m a n n e r   as  w i l l   now  be  e x p l a i n e d .  

In  FIG.  6,  the   s w i t c h   arm  50C  i s   shown  in  i t s  

n o r m a l   open   (OFF)  p o s i t i o n   w i t h   i t s   ma in   c o n t a c t   54C  s e p a r a t e d  

from  t h e   ON  main   c o n t a c t   42C.  The  f o o t   end  129  of  t he   c o n t r o l  

leg  i s   a b u t t i n g   at   134  a g a i n s t   t h e   t o p   of  t he   r e c e s s   130,  w h i l e  

the   b u t t o n   e l e m e n t   55C  a b u t s   a g a i n s t   t h e   s t o p   46C.  In  o t h e r  

w o r d s ,   t h e   bow  s p r i n g   56C  is  e x e r t i n g   an  upward   c o m p o n e n t   o f  

f o r c e ,  a n d   t h e   upward   t r a v e l   of  t h e  s w i t c h   arm  50C  i s   s t o p p e d  

at   134  and  a t   46C.  A l s o ,   the   s h o u l d e r s   79C  s e r v e   as  s t o p s   f o r  

l i m i t i n g   u p w a r d   t r a v e l   of  the   a c t u a t o r   78C  and  of  t he   s w i t c h  

a r m .  

In  FIG.  7,  the   s w i t c h   arm  50C  i s   shown  in  i t s  

n o r m a l   c l o s e d   (ON)  p o s i t i o n   w i t h   t h e   main   c o n t a c t s  5 4 C   and  42C 

f i r m l y   t o u c h i n g   each   o t h e r .  A s   t h e   a c t u a t o r   78C  i s   m o v e d  



d o w n w a r d l y   ( a r r o w   135)  in  g o i n g   f rom  i t s   i n i t i a l   o u t e r   p o s i t i o n  

shown  in  FIG.  6  to   i t s   f u l l y   d e p r e s s e d   p o s i t i o n   shown  in  FIG.  7 ,  

t h e   f o o t   end  129  i n i t i a l l y   moves   down  in  i t s   r e c e s s   132  u n t i l  

i t   t o u c h e s   t he   l ower   s i d e   of  t h i s   r e c e s s   at   136  as  shown  i n  

FIG.   7.  T h i s   m e c h a n i c a l   a b u t t i n g   a t   136  a r r e s t s   the   d o w n w a r d  

m o v e m e n t   of  t he   c o n t r o l   leg  130  and  t h e r e b y   p o s i t i v e l y   c a u s e s   t h e  

r i g h t   ( f i r s t )   end  52C  of  t he   s w i t c h   arm  50C  to  swing  down  f i r m l y  

f o r   b r i n g i n g   the   main  c o n t a c t s   54C  and  42C  t o g e t h e r   in  f i r m   c o n -  

t a c t   as  shown  in  FIG.  7 .  

S u m m a r i z i n g ,   d u r i n g   t h e   downward  m o t i o n   135  of  t h e  

a c t u a t o r   78C,  t he   f o o t   end  129  moves   down  u n t i l   i t   a b u t s   a g a i n s t  

t h e   h o u s i n g   w a l l   at   136.  T h e r e a f t e r ,   t h i s   f o o t   end  129  a c t s  

l i k e   a  f u l c r u m   p i v o t ,   f o r m i n g   a  p i v o t   p o i n t   a t   136  f o r   p o s i t i v e l y  

c a u s i n g   t h e   f i r s t   end  52C  of  t h e   s w i t c h   arm  50C  to  swing   down 

f i r m l y   i n t o   t he   c l o s e d   p o s i t i o n ,   as  shown  in  F I G .  7 .   The  b o w  

s p r i n g   56C  p l u s   t h e   h i n g e d   l i n k   104  p r o d u c e   a  q u i c k - a c t i n g  

t o g g l e - l i k e   a c t i o n .   C o n s e q u e n t l y ,   a f t e r   t he   f u l c r u m   p i v o t   h a s  

b e e n   e s t a b l i s h e d   at  136  and  a f t e r   t h e   f i r s t   end  52C  of  t he   s w i t c h  

arm  h a s   begun   to  swing  down  and  w h i l e   t he   h i n g e d   l i n k   104  i s  

s w i n g i n g   down  a b o u t   i t s   f i x e d   p i v o t   p o i n t   at   106,  the   bow 

s p r i n g   moves  p a s t   i t s   t o g g l e   p o s i t i o n ,   and  t h e n   t he   f i r s t   end  52C 

of  t h e   s w i t c h   arm  s w i n g s   down  q u i c k l y   w i t h   a  s n a p - l i k e   a c t i o n   i n t o  

i t s   f u l l y   c l o s e d   p o s i t i o n ,   as  shown  in  FIG.  7.  The  s p r i n g   56C 

c o n t i n u e s   to   e x e r t   an  upward   c o m p o n e n t   of  f o r c e ,   bu t   t h e   m a i n  

c o n t a c t s   a r e   h e l d   f i r m l y   c l o s e d   by  t he   d e p r e s s e d   135  a c t u a t o r  

7 8 C .  

C o n v e r s e l y ,   as  t h e   a c t u a t o r   78C  is   a l l o w e d   to   move  

u p w a r d l y   f o r   t u r n i n g   t h e   s w i t c h   10C  OFF,  t he   f o o t   end  1 2 9  

i n i t i a l l y   r i s e s   b e i n g   p u s h e d   u p w a r d l y   by  the   upward  c o m p o n e n t   o f  



bow  s p r i n g   f o r c e ,   u n t i l   t h i s   f o o t   end  129  fo rms   an  a b u t t i n g  

f u l c r u m   a t   l34  (FIG.  6 ) .   Whi le   t he   p i v o t a b l e   l i n k   104  i s  

s w i n g i n g   u p w a r d l y   a b o u t   i t s   f i x e d   p i v o t   p o i n t   106  and  when  t h e  

f i r s t   end  52C  of  t h e   s w i t c h   arm  b e g i n s   to  move  u p w a r d l y ,   t h e  

bow  s p r i n g   56C  p a s s e s   i t s   t o g g l e   p o i n t ,   and  the   f i r s t   end  o f  

the   s w i t c h   arm  t h e n   q u i c k l y   s n a p s   up  to   i t s   f u l l y   open   p o s i t i o n  

as  shown  in  FIG.  6 .  

At  t h e   l e f t   ( s e c o n d )   end  of  t he   h o u s i n g   16C  a r e  

a u x i l i a r y   s a f e t y   c o n t a c t   means  g e n e r a l l y - i n d i c a t e d   a t   6 0 C .  

T h e s e   a u x i l i a r y   s a f e t y   c o n t a c t   means  60C  i n c l u d e   t h e   p a i r   o f  

s p a c e d   a u x i l i a r y   s a f e t y   c o n t a c t s   62C  and  64C  wh ich   s l o p e   i n w a r d l y  

t o w a r d   e a c h   o t h e r   and  have   e x t e r n a l   t e r m i n a l   p o r t i o n s   66C  and  68C 

r e s p e c t i v e l y .   P o s i t i o n e d   b e t w e e n   t h e   two  c o n t a c t s   62C  and  64C 

is   a  m o v a b l e   c o n d u c t i v e   s a f e t y   s w i t c h   e l e m e n t   140  h a v i n g   a  

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

as  s e e n   mos t   c l e a r l y   in  FIGS.  9  and  10.  T h i s   s a f e t y   s w i t c h  

e l e m e n t   140  i s   n o r m a l l y   in  open  p o s i t i o n ;   t h a t   i s ,   s p a c e d   f r o m  

i t s   c o n t a c t s   62C  and  64C,  as  shown  in  FIGS.  6,  7  and  9,  so  l o n g  

as  t h e   ma in   c o n t a c t s   54C,  42C  do  no t   become  f u s e d   t o g e t h e r   a s  

t h e y   a r e   shown  in  FIG.  8 .  

A  c o i l   s p r i n g   142  s e a t i n g   in  a  r e c e s s   144  p r e s s e s  

a g a i n s t   t h e   s w i t c h   e l e m e n t   140  f o r   u r g i n g   i t   t o w a r d   c l o s e d   p o s i -  

t i o n   w h e r e i n   i t   b r i d g e s   a c r o s s   b e t w e e n   i t s   c o n t a c t s   62C,  64C,  a s  

shown  in  FIGS.   8  and  10.  In  o r d e r   to   c o n t r o l   t he   a u x i l i a r y  

s a f e t y   s w i t c h   means   60C  by  n o r m a l l y   r e s t r a i n i n g   t he   s w i t c h  

e l e m e n t   140  a g a i n s t   t he   s w i t c h - c l o s i n g   b i a s   f o r c e   of  t he   s p r i n g  

142,   t h e r e   i s   a  r o d - l i k e   c o n t r o l   member  150,   as  i l l u s t r a t e d   m o s t  

c l e a r l y   in  FIGS.  9  and  10.  As  w i l l   be  e x p l a i n e d   l a t e r ,  t h i s  

c o n t r o l   member  150  i s   o p e r a t i v e l y   a s s o c i a t e d   w i t h   t h e   s w i t c h  

o p e r a t i n g   m e c h a n i s m ,   wh ich   i n c l u d e s   t h e   a c t u a t o r   78C,  t h e   s w i t c h  



arm  50C  and  i t s   leg  130  and  t h e   h i n g e d   l i n k   104  p l u s   bow  s p r i n g  

56C.  T h i s   c o n t r o l   member  150  has  one  of  i t s   ends   152  (FIGS.  9 

and  10)  i n s e r t e d   in  l o o s e - f i t t i n g   r e l a t i o n s h i p   t h r o u g h   a  h o l e  

in  t h e   c e n t e r   of  the   s w i t c h   e l e m e n t   140,  and  i t   has   a  p a i r   o f  

s h o u l d e r s   154  (on ly   one  i s   s e e n )   a g a i n s t   w h i c h   t h e   s w i t c h  

e l e m e n t   140  i s   p u s h e d   by  t h e   s p r i n g   1 4 2 .  

The  s e c o n d   end  156  of  t he   c o n t r o l   member  150  i s  

n o r m a l l y   b e i n g   p u s h e d   t o w a r d   the   r i g h t   by  t he   b i a s   s p r i n g   142,   s o  

t h a t   t h i s   end  156  t h r u s t s   a g a i n s t   the   u p p e r   end  159  of  t he   h i n g e d  

l i n k   104.   Th i s   end  159  of  t h e   l i n k   104  e x t e n d s   up  t h r o u g h   a n  

o p e n i n g   or  s l o t   108  in  t h e   s w i t c h   arm  50C.  Thus ,   the   c o n t r o l  

member  150  is   n o r m a l l y   p r e v e n t e d   from  moving   t o w a r d   the   r i g h t  

u n d e r   t h e   b i a s   f o r c e   of  t h e   s p r i n g   142,   b e c a u s e   i t s   s e c o n d   end  156  

is   a b u t t i n g   a g a i n s t   t h e   u p p e r   end  159  of  t h e   l i n k   104  which   a c t s  

as  a  m e c h a n i c a l   s t o p .   P r e f e r a b l y ,   to  e l e c t r i c a l l y   i s o l a t e   t h e  

a u x i l i a r y   s a f e t y   c o n t a c t   m e a n s   60C  f rom  the   r e m a i n d e r   of  t h e  

s w i t c h   c o m p o n e n t s ,   t h e n   t h e   c o n t r o l   member  150  i s   fo rmed   f r o m  

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

In  a d d i t i o n   to   t he   s w i t c h - c l o s i n g   c o m p r e s s i o n   s p r i n g  

142,   t h e r e   i s   a  l e a f   s p r i n g   160  which   s e r v e s   as  a  t r i g g e r   s p r i n g .  

T h i s   t r i g g e r   s p r i n g   160  has   i t s   s e c o n d   end  158  a n c h o r e d   in  a  

s o c k e t   162,   w h i l e   i t s   f i r s t   end  164  c o n t i n u a l l y   e x e r t s   an  u p w a r d  

f o r c e   on  the   c o n t r o l   member  150,   i . e .   e x e r t s   a  f o r c e   in  a 

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

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

When  the   a c t u a t o r   78C  i s   d e p r e s s e d   as  shown  by  a r r o w  

135  (FIGS.   7  and  9)  t u r n i n g   t h e   s w i t c h   ON,  t h e   c o n t r o l   m e m b e r  

150  s w i n g s   ( t i l t s )   d o w n w a r d l y   as  i t s   s e c o n d   end  156  (FIG.  9)  i s  

p u s h e d   down  by  the   a c t u a t o r .   I t s   f i r s t   end  152  i s   s u f f i c i e n t l y  



l o o s e l y   r e c e i v e d   in  t he   h o l e   in  t he   s w i t c h   e l e m e n t   140  f o r   a l l o w -  

ing  t h i s   s l i g h t   t i l t i n g   movemen t   of  t he   c o n t r o l   member  150  w i t h -  

ou t   a l s o   t i l t i n g   t he   s w i t c h   e l e m e n t .   C o n v e r s e l y ,   when  t h e  

a c t u a t o r   i s   moved  to  OFF  p o s i t i o n ,   t he   c o n t r o l   member  150  s w i n g s  

back  up  to   a  more  n e a r l y   h o r i z o n t a l   p o s i t i o n   as  shown  in  FIG.  6 .  

Thus,   in  t h i s   n o r m a l   ON  and  OFF  o p e r a t i o n ,   t h e   s e c o n d   end  156  o f  

the   c o n t r o l   member  a l w a y s   r e m a i n s   a b u t t i n g   a g a i n s t   the   u p p e r   e n d  

159  of  t h e   h i n g e d   l i n k   104.  The  r i g h t w a r d   t h r u s t   of  t h e   s a f e t y  

s w i t c h - c l o s i n g   s p r i n g   142,   w h i c h   c a u s e s   a  r i g h t w a r d   t h r u s t   o f  

the   c o n t r o l   member  150  a g a i n s t   t h e   end  159  of  t h e   h i n g e d   l i n k  

104  w h i c h ,   in  t u r n ,   c a u s e s   a  r i g h t w a r d   t h r u s t   of  the   h i n g e d  

l i n k   104 ,   i s   u l t i m a t e l y   r e s i s t e d   by  t h e   f i x e d   p i v o t   a t   106  

where  t h e   end  of  l i n k   104  i s   h i n g e d l y   r e c e i v e d   in  a  s o c k e t   s l o t  

in  t h e   p o r t i o n   82C  of  t h e   f i x e d   common  t e r m i n a l   82C.  

In  t he   e v e n t   t h a t   t h e   main  c o n t a c t s   54C,  42C  r e m a i n  

w e l d e d ,   f u s e d ,   or  s t u c k   t o g e t h e r   as  shown  in  FIG.  8  when  t h e  

a c t u a t o r   78C  i s   a l l o w e d   to   move  u p w a r d l y   as  i n d i c a t e d   by  a r r o w  

137  f o r   t u r n i n g   t he   s w i t c h   OFF,  t h e n   t h e s e   j o i n e d - t o g e t h e r   c o n -  

t a c t s   54C-42C  a c t   as  a  h i n g e   or  p i v o t   p o i n t   to   p r e v e n t   t he   f i r s t  

end  52C  of  t h e   s w i t c h   arm  50C  f rom  r i s i n g .   The  upward   c o m p o n e n t  

of  f o r c e   e x e r t e d   by  bow  s p r i n g   56C  c a u s e s   t h e   s e c o n d   end  of  t h e  

s w i t c h   arm  t o   swing  up  u n t i l   t h e   f o o t   end  129  of  leg  130  a b u t s  

a g a i n s t   t h e   r e c e s s   w a l l   a t   136  p r e v e n t i n g   f u r t h e r   upward   m o v e m e n t  

of  t h e   s w i t c h   arm.  T h a t   i s ,   t h e   upward   m o t i o n   of  t he   s w i t c h   a r m  

50C  i s   now  t o t a l l y   a r r e s t e d   a t   b o t h   of  i t s   e n d s ,   bu t   t he   f i r s t  

end  164  of  t h e   t r i g g e r   s p r i n g   160  c o n t i n u e s   to   l i f t   u p w a r d l y   o n  

the  c o n t r o l   member  150  as  i n d i c a t e d   by  t h e   c u r v e d   a r row  166  ( F I G S .  

8  and  1 0 ) .  



Thus ,   t h e   s w i t c h   o p e r a t i n g   means   has   a s s u m e d   an  a b -  

n o r m a l   p o s i t i o n   when  t h e   u p w a r d   m o t i o n   of  t h e   s w i t c h   arm  50C  i s  

a r r e s t e d   a t   bo th   ends   w h i l e   the   a c t u a t o r   58C  i s   b e i n g   m o v e d  

t o w a r d   OFF  p o s i t i o n .  

As  seen   most   c l e a r l y   in  FIG.  10,  t h i s   t r i g g e r   s p r i n g  

now  c a u s e s   t he   s e c o n d   end  156  of  the   c o n t r o l   member  150  to   b e  

l i f t e d   as  shown  by  a r r o w   167  above  the   end  159  of  the   l i n k   1 0 4 ,  

t h u s   i m m e d i a t e l y   r e l e a s i n g   t he   c o n t r o l   member  150  to  move  to  t h e  

r i g h t   as  i n d i c a t e d   by  a r r o w   168,  t h u s   a l l o w i n g   t h e   c o m p r e s s e d   o r  

c o c k e d   s p r i n g   142  to  q u i c k l y   move  t h e   s w i t c h   e l e m e n t   140  i n t o   i t s  

c l o s e d   p o s i t i o n   b r i d g i n g   a c r o s s   b e t w e e n   s a f e t y   c o n t a c t s   62C  a n d  

64C  f o r   a u t o m a t i c a l l y   e f f e c t i n g   a  d e s i r e d   s a f e t y   f u n c t i o n .   T h e  

d e s i r e d   s a f e t y   f u n c t i o n ( s )   which   i s   ( a r e )   e f f e c t e d   by  c l o s u r e   o f  

t he   a u x i l i a r y   s a f e t y   c o n t a c t   means  60C  i s   ( a r e )   d e t e r m i n e d   by  t h e  

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

e x a m p l e ,   such   as  t h e   c i r c u i t   12C  shown  in  FIG.  11,  fo r   d e -  

a c t i v a t i n g   t he   e l e c t r i c a l   e q u i p m e n t  1 4   and  f o r   g i v i n g   an  a l a r m  

s i g n a l .  

The  c o n t r o l   c i r c u i t   12C  shown  in  FIG.  11  is  s i m i l a r  

to  t h e   c o n t r o l   c i r c u i t   12  shown  in  FIGS.  1  and  2,  e x c e p t   t h a t  

the   OFF  t e r m i n a l   24  and  t h e   b r a k e   32  a re   o m i t t e d .   A l s o ,   t h e  

d e a c t i v a t i n g   means  74  i s   shown  as  i n c l u d i n g   a  f a s t - a c t i n g   h e a t e r  

76C  n e a r   a  f u s e   4 0 C .  

I t   i s   to  be  u n d e r s t o o d   t h a t   t h e   s w i t c h   10C  i s  

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

the   a c t u a t o r   78C,  s i m i l a r   to   the   l e v e r   111  in  FIG.  5.  T h e  

f i x e d   end  of  t h i s   a c t u a t o r   l e v e r   i s   m o u n t e d   in  an  e x t e r n a l  

s o c k e t   170  in  the   h o u s i n g   1 6 C .  



R e f e r r i n g   to   FIG.  12,  a  s a f e t y   s w i t c h   e m b o d y i n g   t h e  

p r e s e n t   i n v e n t i o n   i s   i l l u s t r a t e d   g e n e r a l l y   at   10D.  T h i s   s w i t c h  

10D  is   shown  by  way  of  e x a m p l e   as  a  c o n t r o l   s w i t c h   u s e d   w i t h   a n  

i n t e r l o c k   m e c h a n i s m   211  (FIG.  18)  f o r   o p e n i n g   and  c l o s i n g   a - c i r -  

c u i t   212,   f o r   e x a m p l e   as  shown  in  FIG.   18,  wh ich   e n e r g i z e s   e l e c -  

t r i c a l   e q u i p m e n t   214,  fo r   e x a m p l e   s u c h   as  an  e l e c t r i c   m o t o r   d r i v e  

f o r   d r i v i n g   a  t o o l   or  o t h e r   m a c h i n e r y   2 1 5 .  

T h i s   i n t e r l o c k   m e c h a n i s m   211  i s   i l l u s t r a t i v e l y   s h o w n  

a s s o c i a t e d   as  i n d i c a t e d   by  t h e   d a s h e d   l i n e   217  w i t h   a  c o v e r   o r  

door   219  w h i c h   b l o c k s   a c c e s s   to  t h e   t o o l   or  m a c h i n e r y   215,   u n t i l  

t h i s   a c c e s s   b a r r i e r   219  i s   o p e n e d .   The  i n t e r l o c k   m e c h a n i s m   i n -  

c l u d e s   a  p l u n g e r   221  w h i c h   d e p r e s s e s   a  s w i t c h   o p e r a t i n g   l e v e l  

223  and  an  a c t u a t o r   225  fo r   k e e p i n g   t he   s w i t c h   10D  in  i t s   ON 

c o n d i t i o n ,   so  l o n g   as  t he   a c c e s s   b a r r i e r   219  i s   c l o s e d .   When  t h e  

o p e r a t o r   o p e n s   t h e   b a r r i e r   219  to   o b t a i n   a c c e s s   to  t h e   t o o l   o r  

m a c h i n e r y   215,   t h e   i n t e r l o c k   m e c h a n i s m   211  c a u s e s   t he   p l u n g e r   221 

to  be  r a i s e d ,   t h u s   a l l o w i n g   the   a c t u a t o r   225  to  move  u p w a r d l y   a s  

e x p l a i n e d   l a t e r   f o r   t u r n i n g   OFF  t h e   s w i t c h   10D  f o r   p r e v e n t i n g  

t h e   m o t o r   d r i v e   214  f rom  becoming   e n e r g i z e d .  

The  s w i t c h   10D  i n c l u d e s   an  i n s u l a t i n g   h o u s i n g   216  h a v -  

ing  a  f i x e d   common  t e r m i n a l   218  e x t e n d i n g   e x t e r n a l l y   from  t h e  

h o u s i n g .   A  p a i r   of  f i x e d   s p a c e d   ON  and  OFF  t e r m i n a l s   222  a n d  

224  a l s o   e x t e n d   e x t e r n a l l y   f rom  t h e   h o u s i n g .  

The  ON  t e r m i n a l   222  has  an  ON  c o n t a c t   232  f a s t e n e d   t o  

i t s   i n t e r n a l   end  236  l o c a t e d   w i t h i n   t h e   h o u s i n g   216.  S i m i l a r l y ,  

t he   OFF  t e r m i n a l   224  has   an  OFF  c o n t a c t   234  f a s t e n e d   to   i t s  

i n t e r n a l   end  218  l o c a t e d   w i t h i n   t h e   h o u s i n g   216.  The  ON  c o n t a c t  



232  and  OFF  c o n t a c t   234  a r e   s p a c e d   r e l a t i v e   to  one  a n o t h e r   t o  

r e c e i v e   t h e   end  of  a  m o v a b l e   s w i t c h   arm  240  b e t w e e n   t h e m .  

S p e c i f i c a l l y ,   t he   f i r s t   end  242  of  t he   m o v a b l e   s w i t c h   arm  2 4 0  

i s   i n t e r p o s e d   b e t w e e n   t h e   ON  c o n t a c t   232  and  the   OFF  c o n t a c t   2 3 4 .  

A f f i x e d   to  t h i s   f i r s t   end  242  of  t he   m o v a b l e   s w i t c h   a r m  

240  is   a  c o n t a c t   244  wh ich   moves  w i t h   t h e   arm  b e t w e e n   an  ON  p o s i -  

t i o n   of  e n g a g e m e n t   w i t h ,   i . e . ,   t o u c h i n g   the   ON  c o n t a c t   232  ( F I G . 1 3 )  

to  an  OFF  p o s i t i o n   of  s e p a r a t i o n   from  t h i s   ON  c o n t a c t   (FIG.  1 2 ) .  

A l so   shown  a f f i x e d   to  t h i s   f i r s t   end  242  of  the   s w i t c h   arm  is   a  

m o v a b l e   c o n t a c t   245  wh ich   moves  w i t h   t he   arm.  When  the   s w i t c h  

arm  i s   in   i t s   OFF  p o s i t i o n ,   as  shown  in  FIG.  12,  t h e   m o v a b l e   c o n -  

t a c t   245  i s   in   e n g a g e m e n t   w i t h   ( t o u c h e s )   the   OFF  c o n t a c t   2 3 4 .  

The  m o v a b l e   s w i t c h   atm  240  i s   b i a s e d   u p w a r d l y   by  a  bow  s p r i n g   2 4 6 ,  

so  t h a t   t h e   m o v a b l e   c o n t a c t   245  n o r m a l l y   e n g a g e s   t h e   OFF  c o n t a c t  

234.   T h i s   s p r i n g   246  i s   m e c h a n i c a l l y   c o u p l e d   to  t h e   m o v a b l e  

s w i t c h   arm  240  and  t h r u s t s   a t   a  l o c a t i o n   227  a g a i n s t   t h e   s t a t i o n -  

a r y   i n t e r n a l   end  228  of   t h e   common  t e r m i n a l   218  f o r   p r o v i d i n g   a  

b i a s   f o r c e   u r g i n g  t h e   s w i t c h   arm  240  t o w a r d   the   OFF  p o s i t i o n .  

Th i s   i n n e r   end  p o r t i o n   228  of  t h e   common  t e r m i n a l   i s   a n c h o r e d   i n  

a  r e c e s s   229  in  t h e   w a l l   of  t he   s w i t c h   h o u s i n g ,   and  t h e r e   i s   a  

n o t c h   or  c o n c a v e   bend  a t   t he   l o c a t i o n   227  f o r   r e c e i v i n g   t h e   e n d  

of  t he   bow  s p r i n g   246.  The  o t h e r   end  of  the   bow  s p r i n g   hooks   a t  

231  i n t o   a  s l o t   in  t he   s w i t c h   arm  240.  I f   d e s i r e d ,   t he   s w i t c h  

o p e r a t i n g   l e v e l   223  may  be  o m i t t e d   f rom  t he   s w i t c h   10D  as  i s  

shown  in  FIGS.   1 2 - 1 4 ,   in   wh ich   c a s e   the   p l u n g e r   221  is  d i r e c t l y  

a l i g n e d   o v e r   t h e   a c t u a t o r   225  f o r   d e p r e s s i n g   i t .   A l t h o u g h   t h i s  

s w i t c h   a c t u a t o r   225  i s   i l l u s t r a t i v e l y   shown  to  be  moved  by  a n  

i n t e r l o c k   m e c h a n i s m ,   i t   i s   to  be  u n d e r s t o o d   t h a t   t h i s   a c t u a t o r  

may  be  moved  down  or  d e p r e s s e d   by  e x t e r n a l   o p e r a t i o n   of  t h e  

s w i t c h   in   a  v a r i e t y   of  w a y s ,   such   as  m a n u a l l y  o r   m e c h a n i c a l l y ,  

d e p e n d i n g   upon  t h e   p a r t i c u l a r   i n s t a l l a t i o n   in  which   the   s w i t c h  

is   u s e d .  



When  t h e   a c t u a t o r   225  i s   p u s h e d   down  as  shown  by  t h e  

a r r o w   247  in   FIG.  13,  t h e   s w i t c h   arm  240  i s   c a u s e d   to  move  down 

i n t o   i t s   c l o s e d   (ON)  p o s i t i o n   a g a i n s t   t h e   f o r c e   of  the   bow  s p r i n g  

246  f o r   b r i n g i n g   t he   main   c o n t a c t s   244  and  232  t o g e t h e r   f o r   c o m -  .  

p l e t i n g   a  c o n d u c t i v e   p a t h   b e t w e e n .  t h e   common  t e r m i n a l   218  a n d  

t h e   ON  t e r m i n a l   2 2 2 .  

The  ON  c o n t a c t   232  and  t h e   m o v a b l e   c o n t a c t   244  a r e  

c o n s i d e r e d   t h e   "ma in"   c o n t a c t s   of  t he   s w i t c h   10D,  b e c a u s e   t h e  

c l o s u r e   of   t h e s e   main  c o n t a c t s   e n a b l e s   t he   e l e c t r i c a l   c i r c u i t   2 1 2 ,  

w h i c h   i s   c o n t r o l l e d   by  t h e   s w i t c h   10D  and  wh ich   c o n t a i n s   t h e  

e q u i p m e n t   214,   to   be  e n e r g i z e d   by  c l o s u r e   of  an  o p e r a t i n g   s w i t c h  

230  (FIG.   18)  w h i c h   i s   i n c l u d e d   in  t h e   c i r c u i t   2 1 2 .  

The  s w i t c h   10D  i n c l u d e s   o p e r a t i n g   means   f o r   moving   i t s  

m a i n   c o n t a c t s   244,   232  i n t o   the   c l o s e d   (ON)  p o s i t i o n   and  i n t o   t h e  

open   (OFF)  p o s i t i o n .   T h e s e   s w i t c h   o p e r a t i n g   means  i n c l u d e   t h e  

a c t u a t o r   225  a l r e a d y   d e s c r i b e d   ( p l u s   t h e   l e v e l   223  i f   i t   i s  

p r e s e n t )   and  t h e   bowed  s p r i n g   246  and  a l s o   a  m o v a b l e   l i n k   248  t o  

be  d e s c r i b e d .   Th i s   m o v a b l e   l i n k   248  i s   f o rmed   of  e l e c t r i c a l l y  

c o n d u c t i v e   m a t e r i a l   h a v i n g   t he   l o w e r   of  i t s   ends   h i n g e d l y   s e a l e d  

a t   249  to   t h e   i n n e r   p o r t i o n   228  of  t he   common  t e r m i n a l   218.   F o r  

e x a m p l e ,   t h i s   h i n g e d   r e l a t i o n s h i p   a t   249  is   p r o v i d e d   by  r e c e i v i n g  

t h e   end  of   t he   l i n k   248  i n t o   a  r e c e s s   or  s l o t   in  t he   f i x e d   t e r m i -  

n a l   p o r t i o n   228.   The  u p p e r   end  250  of  t h i s   m o v a b l e   l i n k   248  i s  

h i n g e d l y   s e a l e d   a t   251  on  t h e   s w i t c h   a rm.   For   e x a m p l e ,   t h i s  

h i n g e d   r e l a t i o n s h i p   a t   251  i s   p r o v i d e d ,   as  s een   most   c l e a r l y  i n  

FIGS.   15  and  16,  by  e x t e n d i n g   the   l i n k   end  250  up  t h r o u g h   a n  

o p e n i n g   252  in  t h e   s w i t c h   arm  240  f o r   t h e   edge  of  t h i s   o p e n i n g  

to  r e s t   in   a  n o t c h   in  t h e   s i d e   of  t he   l i n k   end  250.  T h u s ,   t h i s  

h i n g e d   l i n k   248  s e r v e s   as  a  c o m p o n e n t   of  the   s w i t c h   o p e r a t i n g  

means   f o r   i t   s w i n g s   down  w i t h   the  s w i t c h   arm  a b o u t   i t s   f i x e d  

h i n g e   l o c a t i o n   a t   249 ,   as  s een   in  FIG.  13,  when  the  s w i t c h   a r m  



240  i s   moved  down  to  t he   c l o s e d   (ON)  p o s i t i o n   by  d e p r e s s i n g   t h e  

a c t u a t o r   225  as  shown  by  t h e   a r r o w   247.  The  bow  s p r i n g   246  c o n -  

t i n u e s   to  e x e r t   an  upward   c o m p o n e n t   of  f o r c e   on  the   s w i t c h   a r m  

240,   r e g a r d l e s s   of  w h e t h e r   t h e   s w i t c h   arm  is   in  i t s   opne  ( F I G . 1 2 )  

or  c l o s e d   (FIG.  13)  p o s i t i o n .  

F o r m i n g   p a r t   of  t h e   o p e r a t i n g   means  f o r   t he   s w i t c h   a r m  

240,   t h e r e   i s   a  c o n t r o l   l eg   260  e x t e n d i n g   d i a g o n a l l y   from  t h e  

l e f t   ( s e c o n d )   end  of  the   m o v a b l e   s w i t h c   arm  240.  The  f o o t   e n d  

258  of  t h i s   d i a g o n a l   c o n t r o l   l eg   260  i s   r e c e i v e d   l o o s e l y   in  a  

r e c e s s   262  a t   t he   l o w e r   l e f t   c o r n e r   of  t he   h o u s i n g   216.  T h e  

p u r p o s e   of  t h i s   d i a g o n a l   c o n t r o l   l e g   260  i s   to  d e f i n e   and  m e c h -  

a n i c a l l y   c o n t r o l   t he   d e s i r e d   movemen t   of  the   s w i t c h   arm  2 4 0 .  

In  FIG.  13,  the   s w i t c h   arm  240  is   shown  in  i t s   n o r m a l  

c l o s e d   (ON)  p o s i t i o n   w i t h   t h e   main  c o n t a c t s   244  and  232  f i r m l y  

t o u c h i n g   e a c h   o t h e r .   As  t h e   a c t u a t o r   225  is  moved  d o w n w a r d l y  

( a r r o w   247)  in   go ing   from  i t s   i n i t i a l   o u t e r   p o s i t i o n   shown  i n  

FIG.  12  to   i t s   f u l l y   d e p r e s s e d   p o s i t i o n   shown  in  FIG.  13,  t h e  

f o o t   end  258  i n i t i a l l y   moves  down  in  i t s   r e c e s s   262  u n t i l   i t  

t o u c h e s   t h e   l ower   s i d e   of  t h i s   r e c e s s   a t   264  as  shown  in  F I G .  

13.  T h i s   a b u t t i n g   at   264  a r r e s t s   t h e   downard   movement   of  t h e  

c o n t r o l   l eg   260  and  t h e r e b y   p o s i t i v e l y   c a u s e s   the   r i g h t   ( f i r s t )  

end  242  of  t h e   s w i t c h   arm  to  swing  down  f o r   b r i n g i n g   the   m a i n  

c o n t a c t s   244  and  232  t o g e t h e r   in  f i r m   c o n t a c t   as  shown  in  F I G .  

- 1 3 .  

In  o p e r a t i o n ,   d u r i n g   t he   downward  m o t i o n   247  of  t h e  

a c t u a t o r   225,   the   f o o t   end  258  moves  down  u n t i l   i t   a b u t s   a g a i n s t  

t h e   h o u s i n g   w a l l   a t   264.   T h e r e a f t e r ,   t h i s   f o o t   end  a c t s   l i k e   a  

f u l c r u m   p i v o t   a t   264  f o r   p o s i t i v e l y   c a u s i n g   the   f i r s t   end  242  o f  

t he   s w i t c h   arm  240  to  swing   down  f i r m l y   i n t o   the   c l o s e d   p o s i t i o n ,  

as  shown  in  FIG.  13.  The  bow  s p r i n g   246  p l u s   the   h i n g e d   l i n k   248  



p r o d u c e   a  q u i c k ,   t o g g l e - l i k e   a c t i o n .   C o n s e q u e n t l y ,   a f t e r   t h e  

f u l c r u m   p i v o t  h a s   been   e s t a b l i s h e d   a t   264  and  a f t e r   t he   f i r s t  

end  242  of  t h e   s w i t c h   arm  has   begun  to  swing   down  and  w h i l e   t h e  

h i n g e d   l i n k   248  i s   s w i n g i n g   down  a b o u t   i t s   f i x e d   p i v o t   p o i n t   a t  

249,   t h e   bow  s p r i n g   moves   p a s t   i t s   t o g g l e   p o s i t i o n ,   and  t h e n   t h e  

f i r s t   end  242  of  t h e   s w i t c h   arm  s w i n g s   down  q u i c k l y   w i t h   a  s n a p -  

l i k e   a c t i o n   i n t o   i t s   f u l l y   c l o s e d   p o s i t i o n ,   as  shown  in  FIG.   1 3 .  

The  s p r i n g   246  c o n t i n u e s   to  e x e r t   an  upward   c o m p o n e n t   of  f o r c e ,  

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

( a r r o w   247)  a c t u a t o r   2 2 5 .  

C o n v e r s e l y ,   as  t h e   a c t u a t o r   225  i s   a l l o w e d   to  m o v e  

u p w a r d l y   f o r   t u r n i n g   OFF  t h e   s w i t c h   10D,  t h e   f o o t   end  258  i n i -  

t i a l l y   r i s e s   b e i n g   p u s h e d   u p w a r d l y   by  the   upward   c o m p o n e n t   o f  

bow  s p r i n g   f o r c e ,   u n t i l   t h i s   f o o t   end  fo rms   an  a b u t t i n g   f u l c r u m  

a t   266  (FIG.   1 4 ) .   Whi l e   t h e   l i n k   248  i s   s w i n g i n g   u p w a r d l y   a b o u t  

i t s   f i x e d   p i v o t   p o i n t   249  and  when  t he   f i r s t   end  242  of  t h e  

s w i t c h   arm  b e g i n s   to  move  u p w a r d l y ,   t he   bow  s p r i n g   246  p a s s e s  

i t s   t o g g l e   p o i n t ,   and  t h e   f i r s t   end  of  t he   s w i t c h   arm  t h e n  

q u i c k l y   s n a p s   up  to  i t s   f u l l y   open  p o s i t i o n   as  shown  in  FIG.  1 2 .  

I f   s u f f i c i e n t   c u r r e n t   h a p p e n s   to  be  f l o w i n g   t h r o u g h  

t h e   e l e c t r i c a l   e q u i p m e n t   214  (FIG.  1 8 ) ,   so  t h a t  a r c i n g   o c c u r s  

b e t w e e n   t h e   ma in   c o n t a c t s   232  and  244  as  t h e y   a r e   b e i n g   s e p a r a t e d  

when  t h e   s w i t c h   is   b e i n g   t u r n e d   OFF,  t h e n   t h e s e   main   c o n t a c t s  

may  b e c o m e   f u s e d   or  w e l d e d   t o g e t h e r .   If   f u s i n g   o c c u r s ,   t h e   c o n -  

t a c t   244  w i l l   r e m a i n   e l e c t r i c a l l y   c o n n e c t e d   to  t he   ON  c o n t a c t  

232  when  t h e   a c t u a t o r   225  i s   in  i t s   r e l e a s e d   or  open  p o s i t i o n   a s  

shown  in  FIG.   1 4 .  

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

e l e c t r i c a l   c i r c u i t   212,   w h i c h   i s   u n d e r   c o n t r o l   of  t h e   s w i t c h   10D,  

in  t h e   e v e n t   t h a t   i t s   ma in   c o n t a c t s   244  and  232  r e m a i n   t o g e t h e r  

when  t h e   a c t u a t o r   225  i s   r e l e a s e d   as  shown  by  t h e   a r r o w   2 5 6 ,  



a u x i l i a r y   s a f e t y   c o n t a c t   means ,   g e n e r a l l y   i n d i c a t e d   at  70,  are  "  "  

p r o v i d e d   in  the  h o u s i n g   16.  The  a u x i l i a r y   s a f e t y   c o n t a c t   m e a n s  

70  i n c l u d e   a  p a i r   o f '  s p a c e d   a u x i l i a r y   s a f e t y   c o n t a c t s   272  a n d  

274  which   e x t e n d   toward   each   o t h e r   and  have  r e s p e c t i v e   e x t e r n a l  

t e r m i n a l   p o r t i o n s   276  and  278.  P o s i t i o n e d   near   t h e s e   two  c o n -  

t a c t s   272  and  274  is  a  m o v a b l e   c o n d u c t i v e   s a f e t y   swi thc   e l e m e n t  

280  h a v i n g   a  c u p - s h a p e   w i t h   a  f l a t   c i r c u l a r   f l a n g e   282  (F IGS .  

15  and  16)  for   p r e s s i n g   f l a t   a g a i n s t   t h e s e   c o n t a c t s   in  good  c o n -  

d u c t i v e   r e l a t i o n s h i p   as  s een   in  FIG.  15  for   p r o v i d i n g   a  h i g h l y  

c o n d u c t i v e   pa th   t h r o u g h   the   s w i t c h   e l e m e n t   280  b r i d g i n g   a c r o s s  

t h e s e   c o n t a c t s .   This   s a f e t y   s w i t c h   e l e m e n t   280  is  n o r m a l l y   i n  

c l o s e d   p o s i t i o n ;   t h a t   i s ,   e n g a g i n g   bo th   c o n t a c t s   272  and  274  s o  

long  as  the  main  c o n t a c t s   244,  232  do  not   become  fused   t o g e t h e r  

as  t h e y   are   shown  in  FIG.  1 4 .  

A  l a r g e r   d i a m e t e r   c o i l   s p r i n g   284  has  one  end  p r e s s i n g  

a g a i n s t   the  f l a n g e   282  fo r   u r g i n g   the   s w i t c h   e l emen t   280  t o w a r d  

c l o s e d   p o s i t i o n   w h e r e i n   i t   b r i d g e s   a c r o s s   be tween  c o n t a c t s   2 7 2 ,  

274,  as  shown  in  FIGS.  12,  13,  and  14.  The  o t h e r   end  of  t h i s  

c o i l   s p r i n g   284  (FIG.  17)  p r e s s e s   a g a i n s t   a  p a i r   of  s h o u l d e r s  

286  on  a  movable   r i g i d   i n s u l a t i n g   member  288  which  s e r v e s   t o  

c o n t r o l   the   p o s i t i o n   of  t he   s w i t c h   e l e m e n t   280  be  being  o p e r a -  

t i v e l y   a s s o c i a t e d   wi th   the   s w i t c h   o p e r a t i n g   means,   as  w i l l   b e  

e x p l a i n e d   l a t e r .   This  c o n t r o l   member  288  has  one  of  i t s   e n d s  

290  (FIG.  15,  16  and  17)  i n s e r t e d   in  l o o s e - f i t t i n g   r e l a t i o n s h i p  

t h r o u g h   an  a p e r t u r e   292  in  the   c e n t e r   of  the  s w i t c h   e l emen t   2 8 0 .  

A  s m a l l e r   d i a m e t e r   c o i l   s p r i n g   294  s e a t i n g   in  a  r e c e s s  

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

298  on  the  c o n t r o l   member  288   for  c o n t i n u o u s l y   u rg ing   or  b i a s i n g  

the  c o n t r o l   member  toward   the   r i g h t ,   namely  toward  open ing   t h e  

a u x i l i a r y   s a f e t y   c o n t a c t   means  270.  Thus,   the  second  end  300  o f  

t h i s   c o n t r o l   member  is  n o r m a l l y   be ing   pushed  toward  the  r i g h t   by 

the  b i a s   s p r i n g   294,  so  t h a t   t h i s   end  300  t h r u s t s   a g a i n s t   t h e  

upper   end  250  of  the  h i n g e d   l i n k   248.  The  c o n t r o l   member  288  i s  

n o r m a l l y   p r e v e n t e d   from  moving  toward   the  r i g h t   under  the  b i a s  



f o r c e   of  t h e   s w i t c h - o p e n i n g   s p r i n g   294,   b e c a u s e   i t s   s e c o n d   e n d  

300  i s   a b u t t i n g   a g a i n s t   t he   u p p e r   end  of  t he   l i n k   248  w h i c h   i s  

a c t i n g   as  a  m e c h a n i c a l   s t o p   h a v i n g   a  f i x e d   h i n g e   p o i n t   2 4 9 .  

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

294,  t h e r e   i s   a  l e a f   s p r i n g   310  w h i c h   s e r v e s   as  a  t r i g g e r   s p r i n g .  

Th i s   t r i g g e r   s p r i n g   has   i t s   s e c o n d   end  308  a n c h o r e d   in  a  s o c k e t  

312,  w h i l e   i t s   f i r s t   end  314  c o n t i n u a l l y   e x e r t s   an  upward   f o r c e  

on  t h e   c o n t r o l   m e m b e r  2 8 8 ,   i . e . ,   e x e r t s   a  f o r c e   in  a  d i r e c t i o n  

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

m e m b e r .  

When  t h e   a c t u a t o r   225  is   d e p r e s s e d   as  shown  by  a r r o w  

247  (FIG.  13)  t u r n i n g   t h e   s w i t c h   ON,  the   c o n t r o l   member  2 8 8  

s w i n g s   ( t i l t s )   d o w n w a r d l y   as  i t s   s e c o n d   end  300  i s   p u s h e d   d o w n  

by  t h e   a c t u a t o r .   I t s   f i r s t   end  290  i s   s u f f i c i e n t l y   l o o s e l y   r e -  

c e i v e d   in  t h e   a p e r t u r e   in  t he   s w i t c h   e l e m e n t   280  f o r   a l l o w i n g  

t h i s   s l i g h t   t i l t i n g   movement   of  t he   c o n t r o l   member  w i t h o u t   a l s o  

t i l t i n g   t h e   s w i t c h   e l e m e n t .   C o n v e r s e l y ,   when  t h e   a c t u a t o r   i s  

moved  to  OFF  p o s i t i o n ,   t h e   c o n t r o l   member  288  s w i n g s   back   up  t o  

a  more  n e a r l y   h o r i z o n t a l   p o s i t i o n   as  shown  in  FIGS.   12  and  1 5 .  

T h u s ,   in   t h i s   n o r m a l   ON  and  OFF  o p e r a t i o n ,   t h e   s e c o n d  

end  300  of  t h e   c o n t r o l   member  288  a l w a y s   r e m a i n s   a b u t t i n g   a g a i n s t  

t h e   u p p e r   end  250  of  t h e   h i n g e d  l i n k   248.  The  r i g h t w a r d   t h r u s t  

of  t h e   s w i t c h - o p e n i n g   s p r i n g   294,   wh ich   c a u s e s   a  r i g h t w a r d   t h r u s t  

of  t h e   c o n t r o l   member  288  a g a i n s t   t he   end  250  of  t h e   h i n g e d   l i n k  

248  w h i c h ,   in  t u r n ,   c a u s e s   a  r i g h t w a r d   t h r u s t   of  t h e   h i n g e d  l i n k  

248,  is   u l t i m a t e l y   r e s i s t e d   by  t he   f i x e d   p i v o t   a t   2 4 9 .  

In  o r d e r   to  a s s u r e   t h a t   t h e   c o n t r o l   member  end  300  w i l l  

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

l i n k   end  s e r v i n g   as  s t o p   250,  t h e   s w i t c h   a c t u a t o r   225  has  a  

s p e c i a l   c o n f i g u r a t i o n   on  i t s   l o w e r   p o r t i o n .   T h e r e   i s   an  e l e v a t e d  

c e n t r a l   c l e a r a n c e   r e c e s s   316  (FIG.  15)  d e f i n i n g   a  d o w n w a r d l y   p r o -  

t r u d i n g   l e g   318  w h i c h   n o r m a l l y   h o l d s   the   c o n t r o l   member  end  3 0 0  



down  below  t he   u p p e r   e x t r e m i t y   of  t he   s t o p   250,  w h e r e   t he   c o n t r o l  

member  end  c a n n o t   n o r m a l l y   s l i p   p a s t   t h i s   s t o p .  

In  t h e   e v e n t   t h a t   t h e   main  c o n t a c t s   2 4 4 , 2 3 2   r e m a i n  

w e l d e d ,   f u s e d ,   or  s t u c k   t o g e t h e r   as  shown  in  FIG.  14  when  t h e  

a c t u a t o r   225  i s   a l l o w e d   to   move  u p w a r d l y   as  i n d i c a t e d   by  a r r o w   256 

fo r   t u r n i n g   t h e   s w i t c h   OFF,  t h e n   t h e s e   j o i n e d - t o g e t h e r   c o n t a c t s  

2 4 4 - 2 3 2   p r e v e n t   t h e   f i r s t   end  242  of  the   s w i t c h   arm  240  f rom  r i s -  

i n g .   The  u p w a r d   c o m p o n e n t   of  f o r c e   e x e r t e d   by  bow  s p r i n g   246  

c a u s e s   the   s e c o n d   end  254  of  t h e   s w i t c h   arm  to  s w i n g   up  u n t i l   t h e  

f o o t   end  258  of  t h e   l e g   260  a b u t s   a g a i n s t   t he   r e c e s s   w a l l   a t   266  

p r e v e n t i n g   f u r t h e r   u p w a r d   movement   of  t he   s w i t c h   a rm.   T h a t   i s ,  

the   upward   m o t i o n   of  t h e   s w i t c h   arm  240  i s   now  t o t a l l y   a r r e s t e d  

at   b o t h   of  i t s   e n d s ,   b u t   t h e   f i r s t   end  314  of  t h e   t r i g g e r   s p r i n g  

310  c o n t i n u e s   to   l i f t   u p w a r d l y   on  t h e   c o n t r o l   member  288  as  i n -  

d i c a t e d   by  t h e   c u r v e d   a r r o w   320  (FIG.  1 6 ) .  

The  s w i t c h   o p e r a t i n g   means  has  a s s u m e d   an  a b n o r m a l  

p o s i t i o n   when  t h e   u p w a r d   m o t i o n   of  t he   s w i t c h   arm  240  i s   a r r e s t e d  

at   b o t h   ends   w h i l e   t h e   a c t u a t o r   225  i s   b e i n g   moved  256  t o w a r d   OFF 

p o s i t i o n .  

As  s e e n   mos t   c l e a r l y   in  FIG.  16,  t h i s   t r i g g e r   s p r i n g  

310  now  c a u s e s - t h e   s e c o n d   end  300  of  t h e  c o n t r o l   member  285  t o  

be  l i f t e d   as  shown  by  a r r o w   322  above   the   s t o p   end  250  of  t h e  

l i n k   248,  t h u s   i m m e d i a t e l y   r e l e a s i n g   the   c o n t r o l   member  to  move  

to  t h e  r i g h t   as  i n d i c a t e d   by  a r r o w   3 2 4 ; - t h u s   a l l o w i n g   t h e   c o m -  

p r e s s e d   s p r i n g   294  s u d d e n l y   to  l e n g t h e n   to  q u i c k l y   move  t he   s w i t c h  

e l e m e n t   280  i n t o   i t s   open   p o s i t i o n .   The  c i r c u l a r   s h a p e d   of  t h e  

end  of  t he   c o i l   s p r i n g   294  does   no t   f i t   t h r o u g h   t h e   s l o t t e d   a p -  

e r t u r e   292,  even   t h o u g h   t h e   s t r i p - s h a p e d   c o n t r o l   member  288  c a n  

s l i d e   f r e e l y   t h r o u g h   t h e   a p e r t u r e   as  s een   in  FIG.  16.  C o n s e q u e n t -  

ly ,   the   s p r i n g   294  moves   t h e   s w i t c h   e l e m e n t   280  to  t he   r i g h t   a s  



s e e n   in  FIG.   16,  and  t h e   c o n d u c t i v e   p a t h   b e t w e e n   t h e   a u x i l i a r y  

s a f e t y   t e r m i n a l s   276  and  278  i s   i n t e r r u p t e d .  

I n  o r d e r   to  a r r e s t   the   r i g h t w a r d   m o v e m e n t   324  of  t h e  

member  288 ,   t h e   l o w e r   p o r t i o n   of  t h e   a c t u a t o r   225  has  a  s e c o n d  

d o w n w a r d l y   p r o t r u d i n g   l e g   328  wh ich   i s   l o n g   e n o u g h   to  e x t e n d   down  

i n t o   t he   o p e n i n g   252  in   t h e   s w i t c h   arm  240.   The  end  300  of  t h e  

c o n t r o l   member  288  i s   s t o p p e d   by  t h i s   l eg   3 2 8 .  

The  a c t u a t o r   225  i s   made  of  r i g i d   i n s u l a t i n g   m a t e r i a l .  

The  h o u s i n g   216  is   m o l d e d   of  d u r a b l e   r i g i d   i n s u l a t i n g   p l a s t i c  

m a t e r i a l   in   two  m a t i n g   p a r t s .   A f t e r   t h e   s w i t c h   c o m p o n e n t s   h a v e  

been   a s s e m b l e d   in  t h e   i n t e r i o r   of  t he   h o u s i n g ,   i t s   two  m a t i n g  

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

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

a p p r o p r i a t e   m o u n t i n g   h o l e s ,   f o r   e x a m p l e ,   a t   329  and  3 3 0 .  

As  shown  in  F IG.   18,  an  a d v a n t a g e o u s   way  to  c o n n e c t   t h e  

s w i t c h   10D  i n t o   a  c i r c u i t   212  is  to   i n c l u d e   t h e   a u x i l i a r y   s a f e t y  

c o n t a c t   means   270  in  s e r i e s   w i t h   t he   e l e c t r i c a l   e q u i p m e n t   2 1 4 .  

One  e l e c t r i c a l   s u p p l y   l i n e   332  (FIG.  18)  f rom  a  power   s o u r c e   ( n o t  

s h o w n ) ,   e . g . ,   a  115V,  60  Hz  A.C.  v o l t a g e   s o u r c e ,   is   shown  e l e c -  

t r i c a l l y   c o n n e c t e d   to  t h e   common  t e r m i n a l   218 .   The  o p e r a t i n g  

s w i t c h   230  may  be  i n c l u d e d   in  t h i s   s u p p l y   l i n e ,   i f   d e s i r e d .   T h e  

OFF  t e r m i n a l   224  is   shown  e l e c t r i c a l l y   c o n n e c t e d   to  t he   o t h e r  

s u p p l y   l i n e   334  from  t h e   power  s o u r c e ,   e . g . ,   t h r o u g h   a  l e a d   3 3 6  

to  a  b r a k e   338  and  t h r o u g h   a  l ead   340  to  t he   s u p p l y   l i n e   3 3 4 .  

T h u s ,   t h e   b r a k e   338  is   a p p l i e d   w h e n e v e r   t h e   s w i t h c   10D  is   OFF.  

The  ON  t e r m i n a l   222  is   c o n n e c t e d   t h r o u g h   a  l e a d   342  to  one  o f  

t he   s a f e t y   t e r m i n a l s   276  or  278,  and  a n o t h e r   l e a d   334  i s   c o n n e c t -  

ed  from  t h e   o t h e r   s a f e t y   t e r m i n a l   to   t h e   e q u i p m e n t   -214  b e i n g  

c o n t r o l l e d ,   w i t h   a  l e a d   346  from  t he   e q u i p m e n t   to  t he   o t h e r   s u p -  

p ly   l i n e   334 .   T h e r e f o r e , . t h e   a u x i l i a r y   s a f e t   c o n t a c t   means  a r e  



c o n n e c t e d   d i r e c t l y   in  s e r i e s   w i t h   the   e l e c t r i c a l   l o a d   214.   I n -  

t e r r u p t i n g   t he   c o n d u c t i v e   p a t h   b e t w e e n   the   t e r m i n a l s   276,  278  

w i l l   i m m e d i a t e l y   d i s a b l e   the   c i r c u i t   212  so  t h a t   t h e   e q u i p m e n t  

w i l l   no t   become  e n e r g i z e d   by  c l o s u r e   of  t h e   o p e r a t i n g   s w i t c h   2 3 0 .  

T h i s   o p e r a t i n g   s w i t c h   may  be  i n c l u d e d   a t   any  d e s i r e d   l o c a t i o n   i n  

c i r c u i t   in  s e r i e s   w i t h   the   e l e c t r i c a l   l o a d   214.  For   e x a m p l e ,  

t h i s   o p e r a t i n g   s w i t c h   may  be  l o c a t e d   a t   230 '   in  t h e   l e a d   344  i n -  

s t e a d   of  b e i n g   a t   230  in  the   s u p p l y   l i n e   3 3 2 .  

The  s w i t c h   e m b o d i m e n t   10D  of  t he   p r e s e n t   i n v e n t i o n   h a s  

been   d e s c r i b e d   as  i n c l u d i n g   an  OFF  c o n t a c t   234  and  an  OFF  e x t e r n a l  

t e r m i n a l   2 2 4 .  

I t   i s   to   be  u n d e r s t o o d   t h a t   t h e   i n t e n d e d   m e a n i n g   o f  

"OFF  c o n t a c t "   i s   to   be  b r o a d l y   c o n s t r u e d   to  i n c l u d e   e i t h e r   a  

c o n d u c t i v e   or  a  n o n - c o n d u c t i v e   e l e m e n t   234  a g a i n s t   wh ich   a  p o r -  

t i o n   245  of  t h e   f i r s t   end  242  of  t he   s w i t c h   arm  240  comes  to  r e s t  

when  the   s w i t c h   arm  i s   in  i t s   n o r m a l   OFF  (open)   p o s i t i o n .   F o r  

e x a m p l e ,   t he   OFF  c o n t a c t   can  be  o m i t t e d   e n t i r e l y   to  be  r e p l a c e d  

by  a  n o n - c o n d u c t i v e   a b u t m e n t   or  f i x e d   p o s t   s e r v i n g   m e r e l y   as  a  

m e c h a n i c a l   s t o p   in   t he   h o u s i n g   216,   and  t h e n   the   e x t e r n a l   OFF 

t e r m i n a l   224  and  t h e   b r a k e   c i r c u i t   336,  338  and  340  a re   o m i t t e d .  

In  o t h e r   w o r d s ,   t h e   d e s c r i b e d   e m b o d i m e n t   of  t he   p r e s e n t   i n v e n -  

t i o n   s o l v e s   t h e   p r o b l e m   of  main  s w i t c h   c o n t a c t s   244,   232  b e c o m -  

ing  f u s e d ,   w e l d e d   or  s t u c k   t o g e t h e r   in  t h e i r   ON  p o s i t i o n ,   r e g a r d -  

l e s s   of  w h e t h e r   t h e  O F F -  c o n t a c t   i s   c o n d u c t i v e   or  n o n - c o n d u c t i v e  

or  o m i t t e d   or  n o n - e x i s t e n t   or  is   p r e s e n t   b u t   not   u t i l i z e d   in  a n y  

e x t e r n a l   c i r c u i t .   I t   i s   to  be  u n d e r s t o o d   t h a t   t he   c o n t a c t   ( o r  

b u t t o n   e l e m e n t )   245  c a r r i e d   by  the   f i r s t   end  242  of  the   s w i t c h  

arm  240  s e r v e s   as  a  m e c h a n i c a l   s t o p   w h i c h   a b u t s   a g a i n s t   an  o p -  

p o s e d   e l e m e n t ,   s u c h   as  a  c o n t a c t   or  s t o p   234  when  t he   s w i t c h   a r m  

is   moved  to  i t s   n o r m a l   OFF  p o s i t i o n ,   f o r   l i m i t i n g   and  d e f i n i n g  



t h e   a m o u n t   of  upward   t r a v e l   of  t h i s   f i r s t   end  of  t h e   s w i t c h   a r m  

when  i t   i s   moved  to  i t s   open  (OFF)  p o s i t i o n   as  p u s h e d   u p w a r d l y  

by  t h e   s p r i n g   means   246.   The  s h o u l d e r s   348  on  t he   a c t u a t o r   225  

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

end  254  of  the  s w i t c h   a r m .  

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

v e n t i o n   may  be  u s e d   to  a d v a n t a g e   i s   a  food  p r o c e s s o r .   In  s u c h  

an  e x a m p l e ,   t he   food  p r o c e s s i n g   t o o l   215  i s   d r i v e n   by  a  m o t o r  

d r i v e   214 .   A  r e m o v a b l e   c o v e r   219  is  l o c a t e d   on  a  w o r k i n g   b o w l  

(no t   shown)   in  wh ich   t he   r o t a t a b l e   t o o l   215  p r o c e s s e s   v a r i o u s  

f o o d   i t e m s .   The  i n t e r l o c k   m e c h a n i s m   211  i n c l u d e s   a  v e r t i c a l  

p l u n g e r   221  m o u n t e d   in  t h e   w o r k i n g   bowl  w i t h   a  s p r i n g   u r g i n g   t h i s  

p l u n g e r   u p w a r d l y   away  f rom  t he   s w i t c h   a c t u a t o r   225  and  i n c l u d e s  

an  e l e m e n t   on  t he   c o v e r   219  w h i c h   d e p r e s s e s   t he   p l u n g e r   221  f o r  

t u r n i n g   ON  s w i t c h   10D  o n l y   when  t h e   c o v e r   has  been   p r o p e r l y  

p l a c e d   by  t he   o p e r a t o r   on  t h e   r im  of  t h e   bowl  in   r e a d i n e s s   f o r  

f o o d   p r o c e s s i n g   o p e r a t i o n .   In  a  food  p r o c e s s o r ,   t he   p l u n g e r   221 

i s   d i r e c t l y   a l i g n e d   w i t h   the   a c t u a t o r   225,  and  t h e   l e v e r   223  i s  

o m i t t e d .   The  o p e r a t o r   u s e s   an  o p e r a t i n g   s w i t c h   230  or  230 '   f o r  

r u n n i n g   t h e   mo to r   d r i v e   214  a f t e r   the   c o v e r   219  has  been   a p p r o -  

p r i a t e l y   p l a c e d   on  the   bowl .   W h e n - t h e   c o v e r   219  i s   r e m o v e d   b y  

t h e   o p e r a t o r   from  the   bowl ,   t he   p l u n g e r   221  moves  u p w a r d l y   f o r  

t u r n i n g   OFF  the   s w i t c h   10D,  and  t h u s   c l o s u r e   of  the   o p e r a t i n g  

s w i t c h   230  or  230 '   can  no t   e n e r g i z e   t h e   m o t o r   d r i v e   214  u n t i l  

t h e   c o v e r   219  i s   a g a i n   p l a c e d   on  the   bowl  in  r e a d i n e s s   f o r   f u r -  

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

In  t he   e v e n t   t h a t   t he   main  c o n t a c t s   244,  232,   in  t h e  

s w i t c h   10D  happen   to  become  w e l d e d ,   f u s e d   or  s t u c k   t o g e t h e r ,  

t h e n   t h e   a u x i l i a r y   s a f e t y   c o n t a c t   means  270,   wh ich   a r e   c o n n e c t e d  

in  t h e   ma in   c i r c u i t   324,  344,  346  in  s e r i e s   w i t h   the   m o t o r   d r i v e  

214,   a r e   a u t o m a t i c a l l y   t r i g g e r e d   and  moved  i n t o   open  p o s i t i o n  



fo r   i n t e r r u p t i n g   t h i s   ma in   c i r c u i t .   Th i s   o p e n i n g   of  t h e   a u x i l i a r y  

s a f e t y   c o n t a c t   m e a n s   70  p r e v e n t s   f u r t h e r   o p e r a t i o n   of  t h e   m o t o r  

d r i v e   u n t i l   t h e   f o o d   p r o c e s s o r   a p p l i a n c e   has  been   s e r v i c e d   b y  

r e p l a c i n g   t he   m a l f u n c t i o n a l   i n t e r l o c k   s w i t c h   10D  w i t h   a  n e w  

s w i t c h .  

I t   i s   to   be  u n d e r s t o o d   t h a t   p h y s i c a l  

o r i e n t a t i o n   t e r m s ,   such   as  " h o r i z o n t a l " ,   "up" ,   " u p p e r " ,   " u p w a r d " ,  

" u p w a r d l y " ,   " r i s e s " ,   " h i g h e r " ,   " a b o v e " ,   "down",   " d o w n w a r d " ,  

" d o w n w a r d l y " ,   " l o w e r " ,   " b e l o w " ,   " r i g h t " ,   " r i g h t w a r d " ,   " l e f t " ,  

" l e f t w a r d " ,   " l e f t w a r d l y " ,   and  s i m i l a r   t e r m s ,   a re   s e t   f o r t h   f o r  

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

t i o n   w i t h   r e f e r e n c e   to   t h e   d r a w i n g s   as  shown  and  t h e s e   t e r m s   a r e  

no t   i n t e n d e d   t o   be  l i m i t i n g .   The  s w i t c h e s   10,  10A,  10B,  10C 

can  be  i n s t a l l e d   and  m o u n t e d   and  w i l l   o p e r a t e   p r o p e r l y   in  a n y  

d e s i r e d   o r i e n t a t i o n ,   b e c a u s e   t h e i r   v a r i o u s   c o m p o n e n t s   a re   o p e r -  

a t e d   by  m e c h a n i c a l   m o t i o n s   and  by  s p r i n g   f o r c e s   w i t h o u t   any  s i g -  

n i f i c a n t   e f f e c t   by  t h e   e a r t h ' s   g r a v i t y .  

I t   i s   to   be  u n d e r s t o o d   by  t h o s e   s k i l l e d   in  t he   a r t  

t h a t   v a r i o u s   m o d i f i c a t i o n s   may  be  made  in  the  d e s c r i b e d   e m b o d i -  

men t s   of  t h e   p r e s e n t   i n v e n t i o n ,   w i t h o u t   d e p a r t i n g   f rom  the   s p i r i t  

and  s cope   of  t h e   p r e s e n t   i n v e n t i o n ,   as  d e s c r i b e d   in  t h e   s p e c i f i c a -  

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

w i t h   a u x i l i a r y   s a f e t y   c o n t a c t   means   wh ich   are  c h a n g e d   in  p o s i t i o n  

when  the   s w i t c h   a c t u a t o r   means  i s  t u r n e d   hover)  OFF,  if  the  ON con t ac t s  

remain  fused,  welded  or  stuck  t o g e t h e r ,   for  au tomat ica l ly   e f f e c t i n g   a  s a f e t y  

f u n c t i o n ,   f o r   e x a m p l e   to   p r e v e n t   o p e r a t i o n   of  t he   e l e c t r i c a l  

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

i n j u r y   f rom  u n e x p e c t e d   a c t u a t i o n   of  t he   e l e c t r i c a l   e q u i p m e n t   i n  

q u e s t i o n ,   a n d / o r   i n f o r m i n g  t h e m   t h a t   t he   s w i t c h   has  m a l f u n c t i o n e d .  



1.  A  s a f e t y   s w i t c h   (10,  l0A,   10B,  10C,  10D)  h a v i n g   a  h o u s i n g  

(16 ,   16A,  16B,  16C,  216)  in   w h i c h  m a i n   c o n t a c t s   (54,   42;  54A,  42A;  

54B,  42B;  54C,  42C;  2 4 4 , 2 3 2 )   a r e   c l o s e d   by  moving  a  m o v a b l e   a c t u a t o r  

(78,   78A,  78B,  78C,  225)  in   one  d i r e c t i o n   fo r   c o m p l e t i n g   an  e l e c -  

t r i c a l   c i r c u i t ,   and  s a i d   ma in   c o n t a c t s   a r e   opened   by  m o v i n g   s a i d  

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

s a f e t y   s w i t c h   b e i n g   c h a r a c t e r i z e d   by:   a u x i l i a r y   s a f e t y   c o n t a c t   m e a n s  

(60 ,   60A,  60B,  60C,  270)  l o c a t e d   w i t h i n   s a i d   s w i t c h   h o u s i n g   a n d  

n o r m a l l y   h a v i n g   a  f i r s t   r e l a t i o n s h i p ,   and  c o n t r o l   means   (58,   8 0 ;  

58A,  128;   150;   288)  w i t h i n   s a i d   s w i t c h   h o u s i n g   c a u s i n g   s a i d   a u x i l i a r y  

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

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

i s   moved   i n   s a i d   o t h e r   d i r e c t i o n   b u t   t h e   main  c o n t a c t s   r e m a i n   c l o s e d  

s t u c k   t o g e t h e r .  

2.  A  s a f e t y   s w i t c h   as  c l a i m e d   in  C l a i m   1,  w h e r e i n . t h e r e   i s   a  m o v a b l e  

s w i t c h   arm  (50,   50A,  50B,  50C,  240)  in  t he   h o u s i n g   (16,   16A,  1 6 B ,  

16C,  216)  w i t h   one  of  s a i d   ma in   c o n t a c t s   (54,  54A,  54B,  54C,  2 4 4 )  

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

(moves   i n t o )   an  a b n o r m a l   p o s i t i o n   (FIG.  3,  FIG.  4,  FIG.   5,  FIG.  8 ,  

F IG .   14)  o c c u r r i n g   when  s a i d   a c t u a t o r   (78,  78A,  78B,  78C,  225)  i s  

moved   in   s a i d   o t h e r   d i r e c t i o n   b u t   t h e   main   c o n t a c t s   r e m a i n   c l o s e d  

s t u c k   t o g e t h e r ,   c h a r a c t e r i z e d   in  t h a t :   s a i d   c o n t r o l   means   (58,  8 0 ;  

58A;  128;   150;   288)  i s   r e s p o n s i v e   to   t h e   a b n o r m a l   p o s i t i o n   of  s a i d  

s w i t c h   arm  f o r   c a u s i n g   s a i d   a u x i l i a r y   s a f e t y   c o n t a c t   means   to  m o v e  

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



3.  A  s a f e t y   s w i t c h   as  c l a i m e d   in  C la im  2,  f u r t h e r   c h a r a c t e r i z e d  

in   t h a t :   a  s t r e s s e d   s p r i n g   (116 ,   142,  294)  i s   p o s i t i o n e d   w i t h i n  

s a i d   h o u s i n g   fo r   m o v i n g   s a i d   a u x i l i a r y   s a f e t y   c o n t a c t   means   ( 6 0 B ,  

60C,  270)  f rom  s a i d   f i r s t   r e l a t i o n s h i p   (FIG.  5,  FIG.  6,  FIG.  7 ,  

FIG.  12,  FIG.  13)  to  s a i d   s e c o n d   r e l a t i o n s h i p   (FIG.  5,  FIG.  8,  F I G .  

1 4 ) ,   s a i d   c o n t r o l   means   ( 1 2 8 ,  1 5 0 ,  2 8 8 )   n o r m a l l y   r e s t r a i n s   s a i d  

s t r e s s e d   s p r i n g   to  k e e p   s a i d   a u x i l i a r y   s a f e t y   c o n t a c t   means   ( 6 0 C ,  

270)  in  s a i d   f i r s t   r e l a t i o n s h i p ,   s a i d   c o n t r o l   means   b e i n g   r e l e a s e d  

when  the   a c t u a t o r   (78B,  78C,  225)  is  moved  in  s a i d   o t h e r   d i r e c t i o n  

(FIG.  5,  137,   256)  b u t   t h e   main  c o n t a c t s   (54B,  42B;  54C,  42C;  2 4 4 ,  

232)  r e m a i n   c l o s e d   t o g e t h e r ,   f o r   a l l o w i n g   the   s t r e s s e d   s p r i n g   t o  

move  s a i d   a u x i l i a r y   s a f e t y   c o n t a c t   means  to  s a i d   s e c o n d   r e l a t i o n -  

s h i p .  

4.  A  s a f e t y   s w i t c h   as  c l a i m e d   in  C la im  2  or  3,  w h e r e i n   t h e r e   i s   a  

m o v a b l e   l i n k   (104,   248)  in   t he   h o u s i n g   (16C,  216,  h a v i n g   an  e n d  

(159,   250)  w h i c h   moves   w i t h   t h e   m o v a b l e   s w i t c h   arm  (50C,  2 4 0 ) ,  

c h a r a c t e r i z e d   in  t h a t :   s a i d   c o n t r o l   means  (150,   288)  n o r m a l l y   r e s t s  

a g a i n s t   a  s u r f a c e   of  s a i d   end  of  t he   m o v a b l e   l i n k ,   and  s a i d  

c o n t r o l   means  b e i n g   r e l e a s e d   to  move  beyond   s a i d   end  of  t he   m o v a b l e  

l i n k   when  t h e   a c t u a t o r   (78C,  225)  is   moved  in  s a i d   o t h e r   d i r e c t i o n  

(137,   256)  b u t   t h e   ma in   c o n t a c t s   (54C,42C;   2 4 4 , 2 3 2 )   r e m a i n   c l o s e d  

t o g e t h e r .  

5.  A  s a f e t y   s w i t c h   as  c l a i m e d   in  C la im  3,  w h e r e i n   t h e r e   i s  

a  m o v a b l e   l i n k   ( 1 0 4 , 2 4 8 )   in   t h e   h o u s i n g   ( 1 6 C , 2 1 6 )   h a v i n g   an  end  ( 1 5 9 ,  

250)  wh ich   moves  w i t h   t h e   m o v a b l e   s w i t c h   arm  ( 5 0 C , 2 4 0 ) ,   c h a r a c t e r i z e d  

in  t h a t :   s a i d   c o n t r o l   means   ( 1 5 0 , 2 8 8 )   n o r m a l l y   r e s t s   a g a i n s t   a  

s u r f a c e   of  s a i d   end  ( 1 5 9 , 2 5 0 )   of  t he   m o v a b l e   l i n k ,   s a i d   s t r e s s e d   s p r i n g  

( 1 2 , 2 9 4 )   u r g e s   s a i d   c o n t r o l   means  a g a i n s t   s a i d   end  of  t h e   m o v a b l e  

l i n k ,   and  s a i d   c o n t r o l   means   b e i n g   r e l e a s e d   to  move  b e y o n d   s a i d   e n d  

of  t he   m o v a b l e   l i n k   when  t h e   a c t u a t o r   ( 7 8 C , 2 2 5 )   i s   moved  in  s a i d  

o t h e r   d i r e c t i o n   ( 1 3 7 , 2 5 6 )   bu t   t h e  m a i n   c o n t a c t s   ( 5 4 C , 4 2 C ;   2 4 4 , 2 3 2 )  

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



6.  A  s a f e t y   s w i t c h   as  c l a i m e d   in  C la im  3  or  5,  f u r t h e r   c h a r a c t e r i z e d  

in   t h a t :   s a i d   a u x i l i a r y   s a f e t y   c o n t a c t   means   (270)  i n c l u d e   s p r i n g  

means   (284)  u r g i n g   s a i d   a u x i l i a r y   s a f e t y   c o n t a c t   means  to  s a i d   f i r s t  

r e l a t i o n s h i p ,   and  r e l e a s e   of  s a i d   c o n t r o l   means   a l l o w s   s a i d   s t r e s s e d  

s p r i n g   (294)  to  d e f l e c t   t h e   a c t i o n   of  s a i d   s p r i n g   means  (284)  and  t o  

move  s a i d   a u x i l i a r y   s a f e t y   c o n t a c t   means   to  s a i d   s e c o n d   r e l a t i o n s h i p .  

7.  A  s a f e t y   s w i t c h   as  c l a i m e d   in  C la im  3  or  5,  f u r t h e r   c h a r a c t e r i z e d  

in   t h a t :   s a i d   a u x i l i a r y   s a f e t y   c o n t a c t   means   (60C)  a re   n o r m a l l y  

open  (FIGS.   6,  7,  9)  in  s a i d   f i r s t   r e l a t i o n s h i p ,   and  s a i d   s t r e s s e d  

s p r i n g   (142)  moves  s a i d   a u x i l i a r y   s a f e t y   c o n t a c t   means   to  s a i d  

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

c l o s e d   (FIGS.   8 , 1 0 ) .  

8.  A  s a f e t y   s w i t c h   as  c l a i m e d   in  C la im  3,  5  or  6,  f u r t h e r   c h a r a c t e r -  

i z e d   in   t h a t :   s a i d   a u x i l i a r y   s a f e t y   c o n t a c t   means   (270)  a r e   n o r m a l -  

l y   c l o s e d   (FIGS.  1 2 , 1 3 , 1 5 )   in  s a i d   f i r s t   r e l a t i o n s h i p ,   and  s a i d  

s t r e s s e d   s p r i n g   (294)  moves  s a i d   a u x i l i a r y   s a f e t y   c o n t a c t   means   t o  

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

a r e   open   (FIGS.  14  and  1 6 ) .  

9.  A  s a f e t y   s w i t c h   as  c l a i m e d   in  C la im  3,  4,  5,  6 ,  7   or  8,  c h a r a c -  

t e r i z e d   f u r t h e r   in   t h a t :   s a i d   c o n t r o l   means   ( 1 5 0 , 2 8 8 )   has   t r i g g e r  

s p r i n g   means   ( 1 6 0 , 3 1 0 )   o p e r a t i v e l y   a s s o c i a t e d   t h e r e w i t h   u r g i n g   s a i d  

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

end  ( 1 5 9 , 2 5 0 )   of  t h e   m o v a b l e   l i n k   fo r   r e l e a s i n g   s a i d   c o n t r o l   m e a n s  

from  s a i d   s u r f a c e   to  move  beyond   s a i d   end  of  t he   m o v a b l e   l i n k  

when  t h e   a c t u a t o r   ( 7 8 C , 2 2 5 )   i s   moved  in   s a i d   o t h e r   d i r e c t i o n   ( 1 3 7 ,  

256)  b u t   t he   main   c o n t a c t s   (54C,42C;   2 4 4 , 2 3 2 )   r e m a i n   c l o s e d   t o g e t h e r .  



10.  A  s a f e t y   s w i t c h   as  c l a i m e d   in  Cla im  9,  c h a r a c t e r i z e d   by:  s a i d  

t r i g g e r   s p r i n g   means  ( 1 6 0 , 3 1 0 )   b e i n g   a  l e a f   s p r i n g .  

11.  A  s a f e t y   s w i t c h   as  c l a i m e d   in  C la im  9  or  10,   c h a r a c t e r i z e d   i n  

t h a t :   s a i d   t r i g g e r   s p r i n g   means  ( 1 6 0 , 3 1 0 )   u r g e s   s a i d   c o n t r o l   m e a n s  

in  a  d i r e c t i o n   t o w a r d   t h e   e x t r e m e   end  of  s a i d   end  ( 1 5 9 , 2 5 0 )   of  t h e  

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

a c t u a t o r   ( 7 8 C , 2 2 5 )   in  a  d i r e c t i o n   away  f rom  t h e   e x t r e m e   end  of  s a i d  

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

s a i d   c o n t r o l   means  ( 1 5 0 , 2 8 8 )   when  r e l e a s e d   f rom  s a i d   s i d e   s u r f a c e  

moves  i n t o   t h e   r e s u l t i n g   s e p a r a t i o n   b e t w e e n   s a i d   e x t r e m e   end  a n d  

s a i d   a c t u a t o r .  

12.  A  s a f e t y   s w i t c h   as  c l a i m e d   in  any  of  C l a i m s   1  to   11  c h a r a c t e r -  

i z e d   by:  a t   l e a s t   one  a u x i l i a r y   t e r m i n a l   ( 6 6 , 6 8 ;   66A;  6 6 B , 6 8 B ;  

66C,68C;   2 7 6 , 2 7 8 )   e x t e n d i n g   to  the  e x t e r i o r   of  t he   h o u s i n g   ( 1 6 ,  

16A,  16B,  16C,  216)  a v a i l a b l e   fo r   c o n n e c t i o n   to   an  e x t e r n a l   c i r c u i t ,  

s a i d   a u x i l i a r y , t e r m i n a l   b e i n g   e l e c t r i c a l l y   c o n n e c t e d   to  s a i d   a u x i -  

l i a r y   s a f e t y   c o n t a c t  m e a n s   (60,  60A,  60B,  60C,  2 7 0 ) .  

13.  A  s a f e t y   s w i t c h   as  c l a i m e d   in  any  of  C l a i m s   1  to  11,  c h a r a c t e r -  

i z e d   in  t h a t :   a  p a i r   of  a u x i l i a r y   t e r m i n a l s   ( 6 6 , 6 8 ;   66B,68B;   66C,  

68C;  2 7 6 , 2 7 8 )   e x t e n d   to  t he   e x t e r i o r   of  t h e   h o u s i n g   ( 1 6 , 1 6 B , 1 6 C ,  

216)  a v a i l a b l e   f o r   c o n n e c t i o n   to  an  e x t e r n a l   c i r c u i t ,   s a i d   p a i r s   o f  

a u x i l i a r y   t e r m i n a l s   b e i n g   e l e c t r i c a l l y   c o n n e c t e d   to   s a i d   a u x i l i a r y  

s a f e t y   c o n t a c t   means   ( 6 0 , 6 0 B , 6 0 C , 2 7 0 ) .  

14.  A  s a f e t y   s w i t c h   as  c l a i m e d   in  any  of  C l a i m s   1  to  13  c h a r a c t e r -  

i z e d   in  t h a t :   s a i d   a u x i l i a r y   c o n t a c t   means   p r o d u c e   a  s a f e t y  

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

s a f e t y   f u n c t i o n   i n c l u d e s   one  or  more  of  t h e   f o l l o w i n g :   t r a n s m i t -  

t i n g   an  a u d i b l e   a l a r m   s i g n a l ,   t r a n s m i t t i n g   a  v i s i b l e   a l a r m   s i g n a l ,  

i n t e r r u p t i n g   the   c i r c u i t   c o n t r o l l e d   by  s a i d   main   c o n t a c t s .  
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