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(3)  Contact  block  for  pushbutton  and  rotary  switch. 
©The  invention  relates  to  an  improved  contact  device 
s  jitable  especially  for  use  with  manual  control  devices  of  the 
pushbutton  and  rotary  types. 

The  contact  devices  comprises  an  insulating  housing 
containing  a  contact  structure,  and  terminal  connectors 
emending  from  the  contact  structure  outwardly  of  the 
housing  through  openings  in  wall  portions  thereof,  wherein 
the  terminal  connectors  (173)  are  substantially  Z-shaped,  and 
the  housing  has  interior  flanges  (183)  which,  together  with 
wail  ponio-is  (162)  of  the  housing  adjacent  the  respective 
evenings,  define  pockets  in  which  intermediate  portions 
1  <79)  of  the  respective  terminal  connectors  are  lodged  and 
retained,  the  flanges  in  addition  serving  as  insulating 
barriers  between  the  said  intermediate  portions  of  the 
terminal  connectors  and  the  contact  structure  (153,  155,  157). 

The  novel  arrangement  enables  the  component  parts  of 
contact  device  to  be  mounted  easily  and  without 

1  "̂-'chvare,  and  it  prevents  electric  flashovers  or  arcing  from 
 ̂ cc.'urrlng  between  current-carrying  parts  disposed  closely 
a-i-acent  e3Ch  other. 
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The  invention  relates  to  an  improved  contact  device 
suitable  especially  for  use  with  manual  control  devices  of  the 
pushbutton  and  rotary  types. 

The  contact  devices  comprises  an  insulating  housing 
containing  a  contact  structure,  and  terminal  connectors 
extending  from  the  contact  structure  outwardly  of  the 
housing  through  openings  in  wall  portions  thereof,  wherein 
the  terminal  connectors  (173)  are  substantially  Z-shaped,  and 
the  housing  has  interior  flanges  (183)  which,  together  with 
wall  portions  (162)  of  the  housing  adjacent  the  respective 
openings,  define  pockets  in  which  intermediate  portions 
(179)  of  the  respective  terminal  connectors  are  lodged  and 
retained,  the  flanges  in  addition  serving  as  insulating 
barriers  between  the  said  intermediate  portions  of  the 
terminal  connectors  and  the  contact  structure  (153,155,157). 

The  novel  arrangement  enables  the  component  parts  of 
the  contact  device  to  be  mounted  easily  and  without 
tardware,  and  it  prevents  electric  flashovers  or  arcing  from 
accurring  between  current-carrying  parts  disposed  closely 
addcent  each  other. 



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

c o n t r o l   s w i t c h e s   and ,   more  p a r t i c u l a r l y ,   to  an  i m p r o v e d  

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

c o n t r o l   s w i t c h e s   of  the   p u s h b u t t o n   and  r o t a r y   t y p e s .  

Many  of  the   p u s h b u t t o n   and  r o t a r y   t y p e   of  c o n -  

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

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

o p e r a t i n g   member   of  the   p u s h b u t t o n   a n d / o r   r o t a r y   t y p e ,   a n d  

at   l e a s t   one  c o n t a c t   d e v i c e   or  c o n t a c t   b l o c k   a t t a c h e d   t o  

the   o p e r a t i n g   u n i t   and  o p e r a b l e   t h e r e b y .   M a n u f a c t u r e r s   o f  

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

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

i n c r e a s e   t h e   number '   of  c i r c u i t s   t h a t   can  be  s e r v e d   p e r  

s w i t c h ,   w h i c h   u s u a l l y   means  i n c r e a s i n g   t he   n u m b e r   o f  

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

i n g - .  u n i t .   N a t u r a l l y ,   s i z e   is   an  i m p o r t a n t   f a c t o r   to  b e  

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

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

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

w h i c h   can  be  c o m b i n e d   w i t h   a  g i v e n   o p e r a t i n g   u n i t .  

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

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



r e l i a b l e ,   and  in  t h i s   r e s p e c t   m i n i a t u r i z a t i o n   has   b e e n  

f o u n d   to  p o s e   some  p r o b l e m s ,   c h i e f   among  them  c e r t a i n  

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

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

h a r d w a r e ,   and  in  p r e v e n t i n g   e l e c t r i c   f l a s h o v e r s   or  a r c i n g  

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

t o g e t h e r .  

I t   i s   t he   p r i n c i p a l   o b j e c t   of  t he   i n v e n t i o n   t o  

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

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

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

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

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

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

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

a t   l e a s t   one  p a i r   of   t e r m i n a l   c o n n e c t o r s   e x t e n d i n g   f r o m  

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

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

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

s h a p e d   member   c o m p r i s i n g   an  i n t e r m e d i a t e   p o r t i o n   a n d  

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

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

s i t e   ends   of  s a i d   i n t e r m e d i a t e   p o r t i o n ,   and  t h a t   s a i d  

h o u s i n g   has   d i s p o s e d   at   e a c h   of  s a i d   o p e n i n g s   an  i n t e r i o r  

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

p o r t i o n   so  as  to  d e f i n e   t h e r e w i t h   a  p o c k e t   h a v i n g   t h e  

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

l o d g e d   and  r e t a i n e d   t h e r e i n ,   s a i d   f l a n g e   e x t e n d i n g   a l o n g -  ;  



s i d e   s a i d   i n t e r m e d i a t e   p o r t i o n   and  f o r m i n g   an  i n s u l a t i n g  

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

It  w i l l   be  a p p r e c i a t e d   t h a t   by  the  s i m p l e   e x p e d -  

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

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

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

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

t o r s ,   the   a r r a n g e m e n t   e m b o d y i n g   the  i n v e n t i o n   g r e a t  

f a c i l i t a t e s   the  a s s e m b l y   of  the   c o n t a c t   d e v i c e   in  t h a t   is 

e n a b l e s   the  t e r m i n a l   c o n n e c t o r s   to  be  s l i p p e d  i n   p l a c e s  

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

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

b l o c k   h a v i n g   t e r m i n a l   c o n n e c t o r s   wh ich   ( t o g e t h e r   w i t h   t h e  

s t a t i o n a r y   c o n t a c t s   on  the   c o n t a c t - b e a r i n g   p o r t i o n s   t h e r e -  

o f )   a re   s e c u r e l y   h e l d   in  p o s i t i o n   by  h a v i n g   t h e i r   i n t e r -  

m e d i a t e   p o r t i o n s   l o d g e d   and  r e t a i n e d   in  the   r e s p e c t i v e  

p o c k e t s ,   and  w h e r e i n   t he   same  p a r t s ,   v i z ,   the   i n t e r i o r  

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

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

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

c o n t a c t   s t r u c t u r e   and  of  t he   t e r m i n a l   c o n d u c t o r s   f rom  o n e  

a n o t h e r .  

The  a s s e m b l y   of  t he   c o n t a c t   d e v i c e ,   the   i n s u l a t -  

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

be  f u r t h e r   s i m p l i f i e d   by  p r o v i d i n g   one  of  the   two  h o u s i n g  

p a r t s   w i t h   the  w a l l   p o r t i o n s   wh ich   c o o p e r a t e   w i t h   t h e  

i n t e r n a l   f l a n g e s   to  d e f i n e   t he   p o c k e t s ,   and  p r o v i d i n g   t h e  

o t h e r   h o u s i n g   p a r t   w i t h   t he   f l a n g e s .   T h i s   e n a b l e s   t h e  

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



p o s i t i o n s   b e f o r e   t h e   two  h o u s i n g   p a r t s   a r e   j o i n e d ,   and  t o  

be  a u t o m a t i c a l l y   and  s e c u r e l y   f i x e d   in  p l a c e   when  t h e  

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

j o i n e d   to  t he   f i r s t - m e n t i o n e d   p a r t .  

A  f u r t h e r   o b j e c t   of   t he   i n v e n t i o n   is   to  e n a b l e  

t h e   c o n t a c t   d e v i c e   to  be  r e a d i l y   u s e d   in   c o m b i n a t i o n   w i t h  

a n o t h e r   c o n t a c t   d e v i c e   or   o t h e r   c o n t a c t   d e v i c e s   of  c o r r e -  

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

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

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

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

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

t a n d e m   a n d / o r   in  s i d e - b y - s i d e   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  

one  a n o t h e r .  

An  e m b o d i m e n t   of   t he   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d ,   by  way  of   e x a m p l e ,   w i t h   r e f e r e n c e   to  t he   a c c o m -  

p a n y i n g   d r a w i n g s ,   in   w h i c h :  

F i g u r e   1  i s   a  v e r t i c a l   s e c t i o n a l   v i e w   p a r t l y   i n  

e l e v a t i o n ,   of  a  s w i t c h   u t i l i z i n g   two  c o n t a c t   b l o c k s   a c c o r d -  

i n g   to  t he   i n v e n t i o n ;  

F i g .   2  i s   a  h o r i z o n t a l   s e c t i o n a l   v i e w   t a k e n   o n  

t h e   l i n e   I I - I I   of  F i g .   1 ;  

F i g .   3  i s   a  h o r i z o n t a l   s e c t i o n a l   v i e w   t a k e n   o n  

t h e   l i n e   I I I - I I I   of   F i g .   1 ;  

F i g .   4  i s   a  h o r i z o n t a l   s e c t i o n a l   v i e w   t a k e n   o n  

t h e   l i n e   IV- IV  of  F i g .   1 ;  

F i g .   5  i s   an  e x p l o d e d   v i e w   of   t h e   o p e r a t i n g   u n i t  

o f   t he   s w i t c h ;  

F i g .   6  i s   a  d e v e l o p m e n t   s h o w i n g   t h e   p r o f i l e   o f  



t h e   o p e r a t i n g   cam  when  the   s w i t c h   f u n c t i o n s   in  two  m o d e s ;  

F i g .   7  is  a  d e v e l o p m e n t   s h o w i n g   the   p r o f i l e   o f  

t he   cam  when  the   s w i t c h   f u n c t i o n s   in  t h r e e   m o d e s ;  

F i g .   8  is   a  d e v e l o p m e n t   s h o w i n g   the   p r o f i l e   of 

t h e   cam  when  the   s w i t c h   f u n c t i o n s   in  f o u r   m o d e s ;  

F i g s .   9,  10  and  11  a r e   e l e v a t i o n a l   v i e w s  

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

u s e d ;  

F i g .   12  is   a  v e r t i c a l   s e c t i o n a l   v i ew  p a r t ,  

e l e v a t i o n   of  a n o t h e r   e m b o d i m e n t   of   t he   s w i t c h ;  

F i g .   13  is   an  e x p l o d e d   v i e w   of  the   o p e r i n g  

p a r t s   of  t h e   s w i t c h   shown  in  F i g .   1 2 ;  

F i g .   14  is  a  h o r i z o n t a l   s e c t i o n a l   v i ew  tahen on 

t he   l i n e   XIV-XIV  of  F i g .   1 2 ;  

F i g s .   15  and  16  a r e   a l t e r n a t e   p o s i t i o n s  i n  p r o -  

s w i t c h   as  shown  in  F i g .   1 4 ;  

F i g s .   17,  18,  19,  and  20  a r e   f r a g m e n t a r y   v e r t i -  

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

f u n c t i o n s   of  t he   a c t u a t o r ;  

F i g .   21  i s   a  h o r i z o n t a l   s e c t i o n a l   v i ew   t a k e n   o n  

t h e   l i n e   XXI-XXI  of  F i g .   1 ;  

F i g .   22  i s   an  e l e v a t i o n a l   v i e w ,   w i t h   a  p o r t i o n  

b r o k e n   away ,   s h o w i n g   two  c o n t a c t   b l o c k s   a c c o r d i n g   to  t h e  

i n v e n t i o n   d i s p o s e d   s i d e - b y - s i d e ;  

F i g .   23  i s   an  end  v i e w   t a k e n   on  the   l i n e   X X I I I -  

X X I I I   of   F i g .   22  and  s h o w i n g   an  a d d i t i o n a l   u p p e r  c o n t a c t  

b l o c k   a d d e d   in  t a n d e m ;   a n d  

F i g .   24  is   a  h o r i z o n t a l   v i e w ,   p a r t l y   in  s e c t i o n  

and  p a r t l y   in  e l e v a t i o n ,   t a k e n   on  the   l i n e   XXIV-XXIV  or 



F i g .   2 3 .  

The  s w i t c h   g e n e r a l l y   d e s i g n a t e d   in  F i g .   1  w i t h  

r e f e r e n c e   n u m e r a l   25  and  shown  as  m o u n t e d   on  a  p a n e l   27 

c o m p r i s e s   an  o p e r a t i n g   u n i t   29  and  c o n t a c t   b l o c k s   31,   33  

a r r a n g e d   in  tandenm.  The  o p e r a t i n g   u n i t   29  c o m p r i s e s   a  

h o u s i n g   35,   a  c l a m p   r i n g   37,  a  h a n d l e   or  a c t u a t i n g   k n o b  

39,  a  c o n t a c t   a c t u a t o r   41,   a  d e t e n t   means   or  d e t e n t   c a m  

43,  and  an  o p e r a t i n g   cam  45.  The  h o u s i n g   35  i s   a  t u b u l a r  

member   i n c l u d i n g   a  r e d u c e d   p o r t i o n   47  w h i c h   e x t e n d s  

t h r o u g h   an  a p e r t u r e   in  the   p a n e l   27  and  has   a  t h r e a d e d   e n d  

p o r t i o n   49  on  w h i c h   the   c l amp   r i n g   37  a b u t t i n g   t h e   p a n e l  

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

c l amp   r i n g   37  b e i n g   shown  t i g h t e n e d   so  a s ,   t o g e t h e r   w i t h   a  

s h o u l d e r   50  on  the   h o u s i n g   35,  to  c l a m p   t h e   o p e r a t i n g   u n i t  

29  s e c u r e l y   in   p l a c e   on  the   p a n e l   2 7 .  A   l e g e n d   p l a t e   51  

a r o u n d   the   c l a m p   r i n g   37  is  d i s p o s e d   on  t h e   p a n e l   2 7 .  

The  h a n d l e   39  i s   c o m p o s e d   of  an  e l e c t r i c a l l y  

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

t r a n s m i t   l i g h t   f rom  a  l i g h t   s o u r c e   or  b u l b   53.  The  h a n d l e  

39  c o m p r i s e s   a  t u b u l a r   p o r t i o n   55  w h i c h   i s   d e t a c h a b l y  

m o u n t e d   on  t h e   u p p e r   end  of  t he   c o n t a c t   a c t u a t o r   41.   As  

shown  more   p a r t i c u l a r l y   in  F i g .   5,  t he   t u b u l a r   p o r t i o n   55  

c o m p r i s e s   an  end  s u r f a c e   57  and  a  p a i r   of  e a r s   59,   61  

e x t e n d i n g   r a d i a l l y   i n w a r d   f rom  t he   i n n e r   s u r f a c e   of  t h e  

p o r t i o n   55  and  h a v i n g   end  s u r f a c e s  f l u s h   w i t h   t h e   e n d  

s u r f a c e   57.  The  e a r s   59,  61  a r e   n o t   d i a m e t r i c a l l y   o p p o s e d ,  

t he   a n g u l a r   s p a c i n g   or  a rc   b e t w e e n   them  b e i n g   g r e a t e r   o n  

one  s i d e   t h a n   on  the   o t h e r .   In  a d d i t i o n ,   t h e   t u b u l a r  

p o r t i o n   55  i n c l u d e s  a   f i r s t   p a i r   of  o u t w a r d l y   e x t e n d i n g  



s t o p   r i b s   63,  65  w h i c h   p r o j e c t   l o n g i t u d r n i l l y   b e y o n d   t h e  

end  s u r f a c e   57,  and  the   a n g u l a r   s p a c i n g   o r   c i r c u l a r   a r e  

b e t w e e n   w h i c h   is  g r e a t e r   on  one  s i d e   t h e r e o f   t han   on  t h e  

o t h e r .   F i n a l l y ,   the   t u b u l a r   p o r t i o n   55  i n c l u d e s   a  s e c o n d  

p a i r   of  s t o p   r i b s   67,  69  w h i c h   a r e   w i d e r   t h a n   the   r i b s   6 8 ,  

65,  but   w h i c h   p r o j e c t   from  the   end  s u r f a c e   57  the   s a m e  

d i s t a n c e   71  as  the   r i b s   63,  65.  The  t u b a l a r   p o r t i o n   55  

a l s o   has   s p a c e d   n o t c h e s   73  to  p e r m i t   c o n t r a c t i o n   of  t h e  

p o r t i o n   55  as  i t   is  s n a p p e d   i n t o   and  ou t   f  p l a c e   on  t h e  

c o n t a c t   a c t u a t o r   41  when  r e p o s i t i o n i n g   the   h a n d l e   from  o n e  

mode  to  a n o t h e r ,   as  d e s c r i b e d   l a t e r   h e r e i n .  

The  c o n t a c t   a c t u a t o r   41  ( F i g .   5)  has  n e x t   to  t h e  

h a n d l e  3 9   an  a n n u l a r   p o r t i o n   w h i c h   i n c l u d e s   a  r a d i a l  

f l a n g e   75  and ,   a d j a c e n t   t h e r e t o ,   a  p a i r   of   d i a m e t r i c a l l y  

o p p o s e d   cam  d e t e n t s   86,  and  i t   has   a x i a l l y   e x t e n d i n g   f r o m  

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

i n g   of  a  p l u r a l i t y   of  e l o n g a t e d   s e g m e n t s   or  f i n g e r s   79  

w h i c h   a re   s e p a r a t e d   f rom  each   o t h e r   t h r o u g h   s l o t s   77  a n d  

w h i c h   have   o u t - t u r n e d   f l a n g e s   81  f o r m e d   at  the   f r e e   e n d s  

t h e r e o f .  

T h e - d e t e n t   cam  43,  w h i c h   i s   a n n u l a r ,   is  s l i d a b l y  

d i s p o s e d   on  the   s p l i n e d   p o r t i o n   of  the   c o n t a c t   a c t u a t o r   41  

and  i s   r e s i l i e n t l y   h e l d  i n   e n g a g e m e n t   w i t h   the   cam  d e t e n t s  

86  by  a  s p i r a l   s p r i n g   83  ( F i g .   1)  d i s p o s e d   on  the   s p l i n e d  

p o r t i o n   of  the   a c t u a t o r   41  b e t w e e n   the   o u t - t u r n e d   f l a n g e s  

81  and  the   d e t e n t   cam  43.  The  d e t e n t   cam  43  has  a  p l u r -  

a l i t y   of  n o t c h e s   85  f o rmed   in  t he   a n n u l a r   end  f a c e   t h e r e o f  

w h i c h   c o o p e r a t e s   w i t h   the   cam  d e t e n t s   86,  and  has  f o r m e d  

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



g r o o v e s   87  in  w h i c h   t h e r e   a re   s l i d a b l y   r e c e i v e d   a  p a i r   o f  

l o n g i t u d i n a l   g u i d e   p o r t i o n s   ( s e e   F i g s .   1  to  4)  f o r m e d   o n  

and  p r o j e c t i n g   from  the   i n n e r   p e r i p h e r a l   s u r f a c e   of  t h e  

h o u s i n g   35.  The  g r o o v e s   87  and  the   g u i d e   p o r t i o n s   c o o p e r -  

a t e   to  g u i d e   the   d e t e n t   cam  43  f o r   a x i a l   m o v e m e n t  b u t   t o  

p r e v e n t   r o t a t i o n a l   movemen t   t h e r e o f .  

As  shown  in  F ig .   5,  t he   a n n u l a r   p o r t i o n   of  t h e  

c o n t a c t   a c t u a t o r   41  has   f o r m e d   in  t h e   end  t h e r e o f   a  p l u r -  

a l i t y ,   such   as  t h r e e ,   n o t c h e s   93,  95,   97  in  two  of  w h i c h  

t he   e a r s   59,  61  of  the   h a n d l e   39  a r e   e n g a g e d ,   d e p e n d i n g  

upon   w h e t h e r   the   s w i t c h   is  to  be  o p e r a t e d   in  two,   t h r e e   o r  

f o u r   modes   or  p o s i t i o n s .   For   e x a m p l e ,   f o r   o p e r a t i n g   t h e  

s w i t c h   in  two  m o d e s ,   the   e a r s   59  and  61  w o u l d   be  d i s p o s e d  

in  t h e   n o t - c h e s   95  and  97,  r e s p e c t i v e l y .   For   o p e r a t i n g   t h e  

s w i t c h   in  t h r e e   m o d e s ,   the   e a r s   59  and  61  w o u l d   be  l o c a t e d  

in   t h e   n o t c h e s   97  and  93,  r e s p e c t i v e l y .   And  f o r   o p e r a t i n g  

t h e   s w i t c h   in  f o u r   m o d e s ,   e i t h e r   e a r   59  or  61  c o u l d   be  i n  

t h e   n o t c h   93,  95  or  97  b e c a u s e ,   as  e x p l a i n e d   b e l o w ,   t h e  

p o r t i o n s   of  the   r i b s   63.  65,  67,  69  c o r r e s p o n d i n g   to  t h e  

d i s t a n c e   71  w o u l d   be  r e m o v e d .  

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

t h r e e ,   and  f o u r   modes  is   i l l u s t r a t e d   in   F i g s .   6,  7  and  8 ,  

r e s p e c t i v e l y .   In  the  t w o - m o d e   o p e r a t i o n ,   f o r   w h i c h   t h e  

h a n d l e   39  is   m o u n t e d   on  the   c o n t a c t   a c t u a t o r   41  so  t h a t  

t h e   e a r s   59  and  61  a re   e n g a g e d   w i t h   t h e   n o t c h e s   95  and  9 7 ,  

r e s p e c t i v e l y ,   the   h a n d l e   39  i s   r o t a t a b l e   b e t w e e n   t w o  

p o s i t i o n s ,   n a m e l y ,   ON  and  OFF  ( s e e   F i g .   9 ) ,   as  d e t e r m i n e d  

t h r o u g h   the   e n g a g e m e n t   of  t he   s t o p   r i b   65  w i t h   t h e   u p p e r  

p a r t   of  t he   g u i d e   p o r t i o n   89  of  t h e   h o u s i n g   35  o c c u r r i n g  



upon   m o v e m e n t   of   t h e   h a n d l e   39  f rom  OFF  to  ON  w h i c h   c a u s e s  

t he   cam  d e t e n t s   86  to  r i d e   o u t   of   t h e   r e s p e c t i v e   n o t c h e s  

85a  of   t h e   d e t e n t   cam  and  i n t o   t h e   n o t c h e s   85b  ( s e e   F i g .  

6 ) ,   and  t h r o u g h   t h e   e n g a g e m e n t   o f   t h e   s t o p   r i b s   63  w i t h  

t he   u p p e r   p a r t   of   t he   g u i d e   p o r t i o n   89  o c c u r r i n g   u p o n  

m o v e m e n t   o f   t h e   h a n d l e   39  f rom  ON  to   OFF,  w h i c h   m o v e m e n t  

c a u s e s   t h e   cam  d e t e n t s   86  to  r i d e   o u t   o f   t h e   r e s p e c t i v e  

n o t c h e s   85b  and  i n t o   the   n o t c h e s   8 5 a .  

For   t h e   t h r e e - m o d e   o p e r a t i o n ,   t h e   h a n d l e   39  i s  

r e p o s i t i o n e d   on  t h e   a c t u a t o r   41  so  t h a t   t h e   e a r s   59  and   61 

b e c o m e   e n g a g e d   w i t h   t he   n o t c h e s   95  and  97,   r e s p e c t i v e l y ,  

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

d e s i g n a t e d   in  F i g .   10  as  HAND,  OFF  and  AUTO.  When  t h e  

h a n d l e   i s   in  t h e   OFF  p o s i t i o n ,   t h e   d e t e n t s   86  a r e   in   t h e  

r e s p e c t i v e   n o t c h e s   85b  ( F i g .   7)  o f   t h e   d e t e n t   cam  4 3 .  

Upon  m o v e m e n t   of   t h e   h a n d l e   39  f r o m   t h e   o f f   to  t h e   HAND 

p o s i t i o n   t h e r e o f ,   t h e   d e t e n t s   86  r i d e   o u t   of   t h e   a s s o -  

c i a t e d   n o t c h e s   85b  and  i n t o   t he   n o t c h e s   85a  a t   w h i c h   t i m e  

t h e   s t o p   r i b   67  w i l l   e n g a g e   t h e   u p p e r   end  of   t h e   g u i d e  

p o r t i o n   89  and  t h e r e b y   a r r e s t   f u r t h e r   r o t a t i o n   o f   t h e  

h a n d l e   in   t he   same  d i r e c t i o n ,   as  i n d i c a t e d   in  s o l i d   l i n e s  

in  F i g .   7.  I f   t h e   h a n d l e   39  now  i s   r o t a t e d   f rom  i t s   HAND 

p o s i t i o n   to  t h e   AUTO  p o s i t i o n   t h e r e o f ,   t h e   d e t e n t s   86  w i l l  

r i d e   o u t   of   t h e   r e s p e c t i v e   n o t c h e s   8 5 a ,   t h r o u g h   t h e  

n o t c h e s   8 5 b ,   and  i n t o   t he   n o t c h e s   8 5 c ,   w h e r e u p o n   t h e   s t o p  

r i b   69  w i l l   e n g a g e   t he   u p p e r   end  o f   t h e   g u i d e   p o r t i o n   89  

and  t h e r e b y   a r r e s t   f u r t h e r   r o t a t i o n   o f   t h e   h a n d l e   in   t h e  

l a t t e r   d i r e c t i o n ,   as  i n d i c a t e d   in   p h a n t o m   l i n e s   in   F i g .   7 .  

In  o r d e r   to  c o n d i t i o n   t h e   s w i t c h   f o r   a  f o u r - m o d e  



o p e r a t i o n ,   a l l   of  t h e   s t o p   r i b s   63,   65,  67,   69  a r e   s h o r t -  

ened   to  an  e x t e n t   c o r r e s p o n d i n g   to   t h e   d i m e n s i o n   71  i n d i -  

c a t e d   in  F i g .   5.  T h i s   w i l l   e n a b l e   t h e   s t o p   r i b s   63,   6 5 ,  

67,  69  to  c l e a r   t h e   g u i d e   p o r t i o n   89  of   t h e   h o u s i n g   u p o n  

r o t a t i o n   of  t he   h a n d l e  3 9 ,   as  s e e n   f rom  F i g .   8,  and  t h u s  

w i l l   e n a b l e   t he   h a n d l e   39  to   be  r o t a t e d   to  t he   f o u r   p o s i -  

t i o n s   d e s i g n a t e d   in  F i g .   11  as  ON,  OFF,  RUN  and  J O G ,  

c o r r e s p o n d i n g   to  t he   d e t e n t s   86  b e i n g   l o d g e d   in  t h e   a s s o -  

c i a t e d   n o t c h e s   8 5 a ,   8 5 b ,   85c  and  8 5 d ,   r e s p e c t i v e l y ,   of   t h e  

d e t e n t   cam  43.  R o t a t i o n   of   t he   h a n d l e   39  b e y o n d   i t s   ON 

p o s i t i o n   i s   p r e v e n t e d   t h r o u g h   e n g a g e m e n t   of   one  of   t h e  

d e t e n t s   86  w i t h   t h e   g u i d e   p o r t i o n   89  and  of   t h e   o t h e r  

d e t e n t   86  w i t h   a  p r o j e c t i o n   99  on  t h e   d e t e n t   cam  43,   a s  

shown  in  s o l i d   l i n e s   in   F i g .   8,  w h e r e a s   r o t a t i o n   of   t h e  

h a n d l e   39  b e y o n d   t h e   JOG  p o s i t i o n   t h e r e o f   i s   p r e v e n t e d  

t h r o u g h   e n g a g e m e n t   of   s a i d   one  d e t e n t   86  w i t h   t h e   p r o j e c -  

t i o n   99  and  of  s a i d   o t h e r   d e t e n t   w i t h   t h e   g u i d e   p o r t i o n s  

89,   as  i n d i c a t e d   in   p h a n t o m   l i n e s   in   F i g .   8 .  

R e f e r r i n g   now  to  F i g .   12 ,   t h e r e   i s   shown  t h e r e i n  

a  m o d i f i e d   s w i t c h   101  e m b o d y i n g   t h e   i n v e n t i o n ,   r e f e r e n c e  

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

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

s w i t c h   101 .   The  o p e r a t i n g   u n i t   29  of   t h e   s w i t c h   101  s h o w n  

in  F i g .   12  i n c l u d e s   a  h a n d l e   103  w h i c h   has   a  t u b u l a r  

p o r t i o n   105  w i t h   a  s t o p   m e a n s   c o m p r i s i n g   a  l o n g i t u d i n a l  

p r o j e c t i o n   or  f l a n g e   107  e x t e n d i n g   f rom  a d j a c e n t   one   s i d e  

of   t h e   t u b u l a r   p o r t i o n   105  in   t h e   a x i a l   d i r e c t i o n   t h e r e o f .  

A  t a b   109  ( F i g .   13)   p r o j e c t s   f rom  t h e   p e r i p h e r y   of   t h e  

t u b u l a r   p o r t i o n   105  a t   a  l o c a t i o n   w h i c h   i s   s p a c e d   f rom  a  



r a d i a l   f l a n g e   I I I   at   a n g l e s   o t h e r   t h a n   180°   so  as  n o t   t o  

be  d i a m e t r i c a l l y   o p p o s e d   t h e r e t o .   The  t a b   109  p r e f e r a b l y  

is   p r o v i d e d   w i t h   an  i n d e x   m a r k ,   such   as  an  a r r o w   113.   T h e  

r e d u c e d   p o r t i o n   47  of  t h e   h o u s i n g   35  ( F i g .   12)  i n c l u d e s   a 

p a i r   of  d i a m e t r i c a l l y   o p p o s e d   g u i d e   p o r t i o n s   115  and  117  

w h i c h   a re   s i m i l a r   to  t he   g u i d e   p o r t i o n s   89,   91  ( F i g .   1 ) ,  

e x c e p t   t h a t   the   g u i d e   p o r t i o n   117  t e r m i n a t e s   in  a  l o w e r  

s u r f a c e   119  ( F i g .   14)  and  an  a d j a c e n t   p r o j e c t i o n   121 

e x t e n d i n g   up  to  the   l e v e l   of  the   end  of  t he   g u i d e   p o r t i o n  

115.   The  p r o j e c t i o n   121  has   l a t e r a l   s t o p   s u r f a c e s   123  a n d  

125  f o r   l i m i t i n g   r o t a t i o n   of  the   h a n d l e   1 0 3 .  

The  c o n t a c t   a c t u a t o r   41  ( F i g .   13)  i s   p r o v i d e d  

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

127 ,   129 ,   131,   and  w i t h   t h r e e   s l o t s   133 ,   135,   137 ,   a l l  

f o r m e d   in  the   end  of  the   s i m i l a r   p o r t i o n   of  the   a c t u a t o r .  

When  t he   h a n d l e   103  i s   m o u n t e d   on  t he   a c t u a t o r   41  so  t h a t  

i t s   t a b   109  i s   r e c e i v e d   in  one  of   t he   n o t c h e s   127,   1 2 9 ,  

131 ,   i t s   r a d i a l   f l a n g e   111  a t   t he   same  t i m e   w i l l   be  e n -  

g a g e d   w i t h   one  of  the   s l o t s   133,   135,   137.   T h u s ,   b o t h   t h e  

t ab   109  and  the   f l a n g e   111  w i l l   t r a n s m i t   t o r q u e   to  t h e  

a c t u a t o r   41  upon  r o t a t i o n   of  t he   h a n d l e   103.   The  mark  1 1 3  

on  t h e   t ab   109,   t o g e t h e r   w i t h   m o d e - d e s i g n a t i n g   n u m e r a l s  

p r o v i d e d   on  the   b o t t o m   of  t he   n o t c h e s   127 ,   129 ,   1 3 1 ,  

a s s i s t s   in  m o u n t i n g   t h e   h a n d l e   103  on  the   a c t u a t o r   41  i n  

the   d e s i r e d   p o s i t i o n .  

The  m a n n e r   of  o p e r a t i n g   the   s w i t c h   101  in  t h e  

v a r i o u s   modes   w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e   t o  

F i g s .   14,  15  and  16  in  w h i c h   the   p a r t s   107 ,   109 ,   111  a r e  

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



to  any  p a r t i c u l a r   k i n d   of  m a t e r i a l   of  w h i c h   t h e y   a r e   m a d e .  

For  t w o - m o d e   o p e r a t i o n   ( F i g .   1 4 ) ,   t he   t ab   109  i s   i n s e r t e d  

i n t o   the   n o t c h   127  w i t h   t he   n u m e r a l   " 2 " ,   and  t h e   r a d i a l  

f l a n g e   111  in  c o n s e q u e n c e   w i l l   come  to  be  p l a c e d   i n t o   t h e  

s l o t   135,   w i t h   the   l o n g i t u d i n a l   p r o j e c t i o n   or  f l a n g e   1 0 7  

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

p o r t i o n   of  t he   a c t u a t o r   41.  T h i s   w i l l   e n a b l e   t h e   h a n d l e  

103  to  be  r o t a t e d   b e t w e e n   the   OFF  and  ON  p o s i t i o n s   s h o w n  

in  F i g .  9 .   In  the   OFF  p o s i t i o n ,   the   p a r t s   a r e   p o s i t i o n e d  

as  shown  in  s o l i d   l i n e s   in  F i g .   14,  i . e .   w i t h   t h e   d e t e n t s  

86  up  a g a i n s t   s t o p   s u r f a c e s   125  and  141  on  t h e   g u i d e  

p o r t i o n   115  and  on  t h e   p r o j e c t i o n   121,   r e s p e c t i v e l y .  

M o v e m e n t   of  the   h a n d l e   103  f rom  the   OFF  p o s i t i o n   to  t h e   ON 

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

a p p e a r i n g   in  F i g .   14  in  p h a n t o m ,   i . e .   i t   w i l l   c a u s e   t h e  

l o n g i t u d i n a l   f l a n g e   107  to  s t r i k e   the   s u r f a c e   139  of   t h e  

g u i d e   p o r t i o n   115  and  t h e r e b y   a r r e s t   m o v e m e n t   of   t h e  

h a n d l e   and  c o n t a c t   a c t u a t o r   41  in  t he   ON  p o s i t i o n .  

For   t h r e e - m o d e   o p e r a t i o n   ( F i g .   1 5 ) ,   t h e   h a n d l e  

103  is  p l a c e d   upon  the   a c t u a t o r   41  so  t h a t   t he   t a b   109  i s  

in  t he   n o t c h   129  w i t h   t he   n u m e r a l   " 3 " ,   and  the   r a d i a l  

f l a n g e   111  is   in  the   s l o t   133.  T h i s   w i l l   e n a b l e   t h e  

h a n d l e   103 ,   and  c o n s e q u e n t l y ,   t he   a c t u a t o r   41  to  be  m o v e d  

in  45°  s t e p s   to  OFF,  HAND  and  AUTO  p o s i t i o n s .   When,   a s  

shown  in  s o l i d   l i n e s   in   F i g .   15,  the   d e t e n t s   86  a r e   u p  

a g a i n s t   t h e   s t o p   s u r f a c e s   125  and  141,   r e s p e c t i v e l y ,   t h e  

h a n d l e   103  i s   in  i t s   HAND  p o s i t i o n .   R o t a t i o n   of   t h e  

h a n d l e   103  in  two  45°  i n c r e m e n t s   ( d e t e r m i n e d   by  t h e   s p a c -  

i n g   of  t h e   n o t c h e s   8 5 ' i n   t he   d e t e n t   cam  43)  f rom  t h e   HAND 



p o s i t i o n   f i r s t   to  t he   OFF  and  t h e n   on  to  t he   AUTO  p o s i t i o n  

w i l l   b r i n g   the   l o n g i t u d i n a l   f l a n g e   107  up  a g a i n s t   t he   s t o p  

s u r f a c e   123  cf   t he   p r o j e c t i o n   121 ,   as  shown  in  p h a n t o m   i n  

F i g .   15,  w h i c h   w i l l   a r r e s t   f u r t h e r   r o t a t i o n   of  the   h a n d l e  

in  t h i s   d i r e c t i o n .   I t   w i l l   be  n o t i c e d   t h a t   the   f l a n g e  

107 ,   in  m o v i n g   t o w a r d   the   p r o j e c t i o n   121,   c l e a r s   t h e  

r e c e s s e d   or   l o w e r   s u r f a c e   119  of  t h e   g u i d e   p o r t i o n   1 1 7 .  

In  o r d e r   to  p r e p a r e   t he   o p e r a t i n g ,   u n i t   29  f o r  

f o u r - m o d e   o p e r a t i o n   ( F i g .   1 6 ) ,   i t   i s   n e c e s s a r y   to  r e m o v e ,  

e . g .   cu t   away ,   a  p o r t i o n   143  of  t he   f l a n g e   107  a l o n g   t h e  

b r o k e n   l i n e   145  s e e n   in  F i g .   13;  a l o n g   t h i s   l i n e   45,   t h e  

f l a n g e   107  may  be  r e d u c e d   in  t h i c k n e s s ,   e . g .   n o t c h e d ,   t o  

f a c i l i t a t e   r e m o v a l   of  the   p o r t i o n   143.   T h e  h a n d l e   103  i s  

t h e n   m o u n t e d   on  the   a c t u a t o r   41  so  t h a t   t he   t ab   109  i s  

e n g a g e d   w i t h   t he   n o t c h   131  m a r k e d   " 4 " ,   and  the   r a d i a l  

f l a n g e   111  is   e n g a g e d   w i t h   the   s l o t   137,   w h e r e u p o n   t h e  

h a n d l e   can  be  r o t a t e d   in  45°  i n c r e m e n t s   to  f o u r   p o s i t i o n s ,  

such   as  the  p o s i t i o n s   ON,  OFF,  RUN  and  JOG  shown  in  F i g .  

11,  s i n c e   the   p o r t i o n   143  was  r e m o v e d   and ,   h e n c e ,   n o  

l o n g e r   i n t e r f e r e s   w i t h   the   p r o j e c t i o n   121 ,   and  m o v e m e n t   o f  

the   h a n d l e   t o g e t h e r   w i t h   the   a c t u a t o r   41  c o n s e q u e n t l y   i s  

l i m i t e d   o n l y   by  the   g u i d e   p o r t i o n s   115  and  117  when  e n -  

g a g e d   by  t he   d e t e n t s   86  upon  m o v e m e n t   of  the   h a n d l e   t o  

e i t h e r   t he   ON  or  t he   JOG  p o s i t i o n .  

R o t a t i o n   of  t he   o p e r a t i n g   u n i t   29  of   e i t h e r  

s w i t c h   25  ( F i g .   1)  or  s w i t c h   101  ( F i g .   12)  r e s u l t s   in  a  

c o r r e s p o n d i n g   r o t a t i o n   of  the   o p e r a t i n g   cam  45  w h i c h ,   i n  

t u r n ,   a c t u a t e s   t he   c o n t a c t   b l o c k s   31,  32  and  33,  as  d e -  

s c r i b e d   h e r e i n a f t e r .   The  c o n t a c t   b l o c k s ,   wh ich   may  b e  



a r r a n g e d   in  t a n d e m ,   as  s e e n   f rom  F i g .   1  or  12,  or  s i d e - b y -  

s i d e ,   as  shown  in  F i g s .   17  to  22,   a r c   of  s i m i l a r   c o n s t r u c -  

t i o n ,   each   c o m p r i s i n g ,   as  shown  p a r t i c u l a r l y   in  F i g s .   2 2  

and  24,  a  p a i r   of  s t a t i o n a r y   c o n t a c t s   155 ,   a  b r i d g i n g  

c o n t a c t   c a r r i e r   157  c a r r y i n g   two  m o v a b l e   c o n t a c t s   153  a n d  

in  t u r n   s u p p o r t e d   on  an  o p e r a t i n g   p l u n g e r   149  or  151  in  a 

c o n v e n t i o n a l   m a n n e r ,   s u c h   as  shown  in  U .S .   P a t e n t   N o .  

3 , 9 1 9 , 5 0 6 ,   so  as  to  p r o v i d e   a  n o r m a l l y   open   (as   s h o w n )   o r  

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

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

i ng   c o n t a c t   c a r r i e r   t h e r e o n   i s   b i a s e d   by  a  s p r i n g   ( n o t  

s h o w n ) .   The  s t a t i o n a r y   c o n t a c t s   155  and  t he   b r i d g i n g  

c o n t a c t   c a r r i e r   157  t o g e t h e r   w i t h   t h e   m o v a b l e   c o n t a c t s   1 5 3  

t h e r e o n   a r e   d i s p o s e d   in  a  c o n t a c t   c h a m b e r   159  ( s e e   F i g .  

24)  f o r m e d   in  an  i n s u l a t i n g   h o u s i n g   w h i c h   c o m p r i s e s   o p p o -  

s i t e   s i d e  w a l l s   161 ,   162 ,   o p p o s i t e   end  w a l l s   165 ,   167 ,   a n d  

top   and  b o t t o m   w a l l s   169 ,   171.   The  p l u n g e r   149  or   1 5 1  

e x t e n d s   m o v a b l y   t h r o u g h   an  o p e n i n g   in  t he   top  w a l l   1 6 9 .  

To  f a c i l i t a t e   a s s e m b l y ,   t h e   s i d e   w a l l   161  and  t h e   e n d  

w a l l s   165 ,   167  a r e   f o r m e d   i n t e g r a l   w i t h   e a c h   o t h e r   t o  

c o n s t i t u t e   a  c o v e r ,   and  t he   s i d e   w a l l   162  and  t h e   top   a n d  

b o t t o m   w a l l s   169,  171  a r e   f o r m e d   i n t e g r a l   w i t h   e a c h   o t h e r  

to  c o n s t i t u t e   a  b a s e ,   t h e   b a s e   and  the   c o v e r   b e i n g   j o i n e d  

t o g e t h e r   in  a  s u i t a b l e   m a n n e r ,   p r e f e r a b l y   by  w e l d i n g .  

As  shown  in  F i g .   22,   e a c h   of  t h e   s t a t i o n a r y  

c o n t a c t s   155  i s   m o u n t e d   on  a  g e n e r a l l y   Z - s h a p e d   t e r m i n a l  

c o n n e c t o r   173  c o m p r i s i n g   an  i n n e r   or  c o n t a c t   b e a r i n g  

p o r t i o n   175,   an  o u t e r   or   t e r m i n a l   p o r t i o n   177,   and  a n  

i n t e r m e d i a t e   p o r t i o n   179.   The  o u t e r   p o r t i o n   177  c a r r i e s   a 



t e r m i n a l - s c r e w - a n d - c l a m p   a s s e m b l y   181  e n a b l i n g   an  e x t e r n a l  

c o n d u c t o r   ( n o t   s h o w n ) ,   s u c h   as  a  s t r a n d e d   w i r e ,   to  b e  

c o n n e c t e d   t h e r e t o .  

As  s e e n   b e s t   f rom  F i g .   22 ,   t he   i n t e r m e d i a t e  

p o r t i o n   179  is   d i s p o s e d   b e t w e e n   t he   s i d e   w a l l   162  of  t h e  

h o u s i n g   and  a  w a l l   p o r t i o n   or  f l a n g e   183  w h i c h   e x t e n d s  

i n w a r d l y   of  t he   l a t t e r   end  and  h a s  a   s u r f a c e   185  o p p o s i t e  

t h e   s i d e   w a l l   164  s u b s t a n t i a l l y   e q u a l l y   s p a c e d   f rom  t h e  

l a t t e r   a  d i s t a n c e   s u b s t a n t i a l l y   e q u a l   to  t h e   t h i c k n e s s   o f  

t h e   i n t e r m e d i a t e   p o r t i o n   179.   The  w a l l   p o r t i o n   183  i s  

f o r m e d   of  an  e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l ,   and  p r e f e r -  

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

m a t e r i a l ,   s u c h   as  a  c l e a r   t h e r m o p l a s t i c .   The  w a l l   p o r t i o n  

or   f l a n g e   183  s e r v e s   as  an  i n s u l a t i n g   b a r r i e r   p r e v e n t i n g  

e l e c t r i c   a r c s ,   s u c h   as  may  o c c u r   b e t w e e n   t h e   c o n t a c t s   1 5 3  

and  155 ,   f rom  j u m p i n g   o n t o   the   i n t e r m e d i a t e   p o r t i o n   179  o f  

t h e   t e r m i n a l   c o n n e c t o r ;   t h u s ,   i t   f a c i l i t a t e s   t he   e x t i n c -  

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

The  t e r m i n a l   c o n n e c t o r s   173  s e a t e d   in   t h e  

p o c k e t s   t h u s   f o r m e d   b e t w e e n   the   s i d e   w a l l   162  and  t h e  

r e s p e c t i v e   b a r r i e r s   183  a re   r e t a i n e d   in  t h e i r   p r o p e r  

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

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

The  h o u s i n g s   of  the   v a r i o u s   c o n t a c t   b l o c k s   3 1 ,  

32 ,   33  a r e   p r o v i d e d   w i t h   i n t e g r a l   m e a n s ,   i n c l u d i n g   p r o n g s  

187  and  r e c e s s e s   189,   w h i c h   f i t   t o g e t h e r   to  r e t a i n   t h e  

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

as  shown  in  F i g .   23.  L i k e w i s e   as  shown  in  F i g .   23  a n d  

a l s o   in  F i g .   24,  the   b l o c k s   a r e   p r o v i d e d   in  a d d i t i o n   w i t h  



t u b u l a r   h o u s i n g   p o r t i o n s   191  h a v i n g   c o u n t e r s u n k   o p e n i n g s  

193  e x t e n d i n g   t h e r e t h r o u g h   and  d e s i g n e d   t oo   f o r   r e c e i v i n g  

s c r e w s   195  e a c h   o f  w h i c h   c o m p r i s e s   a  t h r e a d e d   s t e m   197  a n d  

a  h e a d   199  h a v i n g   a  t h r e a d e d   a x i a l   b o r e   203  f o r m e d   t h e r e i n .  

Each  s c r e w   195  i s   i n s e r t e d   i n t o   t h e   a s s o c i a t e d   o p e n i n g   1 9 3  

so  t h a t   i t s   h e a d   199  r e s t s   a g a i n s t   t h e   s h o u l d e r   201  w i t h i n  

t he   o p e n i n g ,   and  i t s   s t e m - 1 9 7   e x t e n d s   c o m p l e t e l y   t h r o u g h  

t he   l a t t e r   to   be  t h r e a d e d l y   e n g a g e d   w i t h   t h e   t h r e a d e d   b o r e  

203  of  a  s i m i l a r ,   a x i a l l y   a l i g n e d   s c r e w   195  u s e d   i n   a n  

a d j a c e n t   t a n d e m - c o n n e c t e d   c o n t a c t   b l o c k ,   i f   a n y ,   o r   i f   t h e  

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

u n i t   29,   to   be  u s e d   in   s e c u r i n g   t h e   c o n t a c t   b l o c k   to   t h e  

l a t t e r ,   s u c h   as  by  t h r e a d e d l y   e n g a g i n g   t h e   s c r e w s   195  w i t h  

o p e n i n g s   ( n o t   s h o w n )   f o r m e d   in   t h e   l o w e r   s i d e   o f   t h e  

h o u s i n g   35  o f   t h e   o p e r a t i n g   u n i t   2 9 .  

I f   s e v e r a l   c o n t a c t   b l o c k s ,   s u c h   as  31 ,   32  a n d  

33,   a r e   a r r a n g e d   in   two  s t a c k s ,   w i t h   t h e   b l o c k s   in   e a c h  

s t a c k   s e c u r e d   t o g e t h e r   in   t a n d e m   and  w i t h   t h e   two  s t a c k s  

a r r a n g e d   s i d e - b y - s i d e   and  s e c u r e d   to  t h e   o p e r a t i n g   u n i t  

29,  as  shown  in  F i g .   24,   t he   f o r c e s   a p p l i e d   by  t h e   s c r e w s  

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

s t a c k s   of  t a n d e m - c o n n e c t e d   c o n t a c t  b l o c k s   may  t e n d   to   p u l l  

t h e   two  s t a c k s   a p a r t   a t   some  d i s t a n c e   f rom  w h e r e   t h e y   a r e  

s e c u r e d   to   t h e   o p e r a t i n g   u n i t   29.  In  o r d e r   to   p r e v e n t  

s u c h   s e p a r a t i o n   b e t w e e n   t h e   two  s t a c k s   of   t a n d e m - c o n n e c t e d  

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

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

h o o k s   2 0 5 ,   2 0 7 ,  e x t e n d i n g   f rom  t h e   s i d e   w a l l   161  o f   e a c h  

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



the   a d j a c e n t   b l o c k   so  as  to  h o l d   the   b l o c k s   of  the   t w o  

s t a c k s   t o g e t h e r ,   as  seen   from  F i g .   24 ,  as  w e l l   as  p r o p e r l y  

a l i e n e d   w i t h   the  o p e r a t i n g   u n i t   2 9 .  

The  m a n n e r   in  w h i c h   t he   o p e r a t i n g   cam  45  i s  

m o u n t e d   on  the  l ower   end  of  the   c o n t a c t   a c t u a t o r   41  a n d  

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

31,  32  is   shown  in  F i g s .   1 7 - 2 0 .   The  cam  45  is  an  a n n u l a r  

member   h a v i n g   cam  s u r f a c e s   209 ,   211  ( F i g .   1)  and  m o u n t i n g  

s p o k e s   213  ( F i g .   5)  e x t e n d i n g   r a d i a l l y   i n w a r d   of  t h e  

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

r e s p e c t i v e   s l o t s   77  of  the   c o n t a c t   a c t u a t o r   41,   as  s e e n  

from  F i g s .   1 7 - 2 0 .   T h u s ,   when  the   c o n t a c t   a c t u a t o r   41  i s  

r o t a t e d ,   the   cam  45  r o t a t e s   w i t h   i t   to  a c t u a t e   one  or  b o t h  

p l u n g e r s   149 .   151  by  v i r t u e   of  i t s   cam  s u r f a c e s   209,   2 1 1 .  

as  shown  in  F i g .   17.  H o w e v e r ,   i f   the   h a n d l e   39  or  103  i s  

o p e r a t e d   as  a  p u s h b u t t o n   i n s t e a d   of  as  a  r o t a r y   t ype   o f  

s w i t c h   a c t u a t o r ,   the  c o n t a c t   a c t u a t o r   41  is  moved  in  t h e  

d i r e c t i o n   of  the   a r r o w   215  ( F i g .   18)  to  d e p r e s s  b o t h  

p l u n g e r s   149,   151,   w h i l e   the   o p e r a t i n g   cam;  45  is  a l l o w e d  

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

w i t h   the   a c t u a t o r   41  f o rmed   by  the   s p o k e s   213  and  t h e  s t o p  

77.  As  s e e n   from  F ig .   21,  t he   u p p e r   ends   of  the   p l u n g e r s  

149.   151  o v e r l a p   w i t h   b o t h   the   cam  s u r f a c e s   of  the   o p e r a t -  

i ng   cam  45  and  the  f l a n g e s   81  at  the   l o w e r   ends   of  t h e  

l o n g i t u d i n a l   a c t u a t o r   s e g m e n t s   79  so  t h a t   t he   p l u n g e r s  

149,   151  a r e   a c t e d   upon  by  the   s e g m e n t s   79  of  the   a c t u a t o r  

as  w e l l   as  by  the  cam  s u r f a c e s   209 ,   211  of  the   cam  45.  I f  

d e s i r e d ,   one  or  more  of  the   l o n g i t u d i n a l   s e g m e n t s   79  may 

be  e l i m i n a t e d ,   as  shown  in  F i g .   19  in  o r d e r   to  d i s a b l e   t h e  



c o n t a c t   a c t u a t o r   41  to  the   e x t e n t   t h a t ,   when  d e p r e s s e d ,   i t  

w i l l   not  a c t u a t e   one  of  t he   p l u n g e r s ,   i . e .   p l u n g e r   149  i n  

F i g .   19,  w h i l e   a c t u a t i n g   the   o t h e r .  



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

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

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

c o n t a c t s   w h i c h   a re   m o v a b l e   to  c l o s e d   and  open  p o s i t i o n  

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

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

a t   l e a s t   one  p a i r   of  t e r m i n a l   c o n n e c t o r s   e x t e n d i n g   f r o m  

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

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

e a c h   of  s a i d   t e r m i n a l   c o n n e c t o r s   ( 1 7 3 )   is   a  s u b s t a n t i a l l y  

Z - s h a p e d   member  c o m p r i s i n g   an  i n t e r m e d i a t e   p o r t i o n   ( 1 7 9 )  

and  c o n t a c t - b e a r i n g   and  t e r m i n a l   p o r t i o n s   ( 175 ,   177 

e x t e n d i n g   in  o p p o s i t e   d i r e c t i o n s   w i t h   r e s p e c t   to  e a c h  

o t h e r   from  the  o p p o s i t e   ends   of  s a i d   i n t e r m e d i a t e   p o r t i o n ,  

and  t h a t   s a i d   h o u s i n g   has   d i s p o s e d   at  e a c h   of  s a i d   o p e n -  

i n g s   an  i n t e r i o r   f l a n g e   (183)   wh ich   e x t e n d s   in  s u b s t a n -  

t i a l l y   p a r a l l e l   s p a c e 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  t h e  

a d j a c e n t   h o u s i n g   wa l l   p o r t i o n   ( 1 6 2 )   so  as  to  d e f i n e   t h e r e -  

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

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

s a i d   f l a n g e   (183)   e x t e n d i n g   a l o n g s i d e   s a i d   i n t e r m e d i a t e  



p o r t i o n   ( 1 7 9 )   and  f o r m i n g  a n   i n s u l a t i n g   b a r r i e r   b e t w e e n  

the   l a t t e r   and  s a i d   c o n t a c t .   s t r u c t u r e ;   ( 1 5 3 ,   155 ,   1 5 7 ) .  

2.  A  c o n t a c t   d e v i c e   a c c o r d i n g   to  c l a i m   1  w h e r e -  

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

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   one  of  s a i d   p a r t s   i n c l u d e s  

the   h o u s i n g   w a l l   p o r t i o n s   ( 1 6 2 )   a d j a c e n t   t he   i n t e r m e d i a t e  

p o r t i o n s   ( 1 7 9 )   of  s a i d   t e r m i n a l   c o n n e c t o r s ,   and  t he   o t h e r  

of  s a i d   p a r t s   has   t he   p o c k e t - d e f i n i n g   and  b a r r i e r - f o r m i n g  

f l a n g e s   ( 1 8 3 )   d i s p o s e d   t h e r e o n .  

3.  A  c o n t a c t   d e v i c e   a c c o r d i n g   to  c l a i m   1  or  2 ,  

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

e x t e r n a l   i n t e r l o c k i n g   means   ( 1 8 7 ,   189)   e n a b l i n g   t h e   c o n -  

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

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

4.  A  c o n t a c t   d e v i c e   a c c o r d i n g   to  c l a i m   3  a n d  

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

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

c h a r a c t e r i z e d   i n  t h a t   s a i d   s c r e w   ( 1 9 5 )   has   a  h e a d   ( 1 9 9 )  

w i t h   a  t h r e a d e d   b o r e   (203)   a x i a l l y   f o r m e d   t h e r e i n ,   a n d  

s a i d   i n s u l a t i n g   h o u s i n g   I n c l u d e s   an  e x t e r n a l   t u b u l a r  

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

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

p l u n g e r   (149  or   151)   and  c o n t a i n i n g   an  a n n u l a r   s h o u l d e r  

( 2 0 1 )   f o r m i n g   a  s e a t   f o r   the   head   of  t he   s c r e w ,   and  t h e  

l a t t e r   b e i n g   t h r e a d e d l y   e n g a g e a b l e   w i t h   t he   t h r e a d e d   b o r e  

in  the   h e a d   of  a  c o r r e s p o n d i n g   s c r e w   d i s p o s e d   in  a  c o r r e -  

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

5.  A  c o n t a c t   d e v i c e   a c c o r d i n g   to  c l a i m   3  or  4 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   i n t e r l o c k i n g   means   a r e   h o o k s  



( 1 8 7 )   and  h o o k - r e c e i v i n g   r e c e s s e s   ( 1 8 9 ) .  

6.  A  c o n t a c t   d e v i c e   a c c o r d i n g   to  c l a i m   1,  2,  3 ,  

4  or  5,  c h a r a c t e r i z e d   i n  t h a t   s a i d   i n s u l a t i n g   h o u s i n g  

i n c l u d e s   e x t e r n a l   i n t e r l o c k i n g   means   ( 2 0 5 ,   207)  e n a b l i n g  

the   c o n t a c t   d e v i c e   to  be  m e c h a n i c a l l y  i n t e r l o c k e d   i n  

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

c o n t a c t   d e v i c e .  

7.  A  c o n t a c t   d e v i c e   s u b s t a n t i a l l y   as  h e r e i n -  

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

F i g s .   1,  12  22,  23  and  24  of  the   a c c o m p a n y i n g   d r a w i n g s .  
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