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©  Wire  matrix  print  head  assembly. 
The  print  wires  (16)  are  operably  supported  in  one-piece 

bearing  and  guide  passage  block  member  (10)  in  an  elongated 
wire  housing  with  wire  actuating  armature  members  (18) 
arranged  in  a  circular  array  between  radially  innermost  (45) 
and  outermost  (48)  poles  of  electromagnetic  armature 
actuating  devices  (23,  24)  and  an  armature  retaining  cover 
member  (29)  centrally  adjustably  connected  to  the  wire 
housing  and  having  armature  confining  slots  (40,41)  holding 
the  armatures  in  pivotally  displaceable  operable  association 
with  the  poles,  the  armatures  being  pivotally  supported  on  the 
radially  outermost  edge  surfaces  of  the  outermost  poles with 
or  without  resilient  biasing  devices  continuously  holding  the 
armatures  in  engagement  with  the  pole  pivot  surfaces 
without  applying  a  moment  of force  and  peripheral  portions 
of  the  cover  member  being  mounted  in  rigid  abutting 
engagement with  end  surfaces  of the  outermost  poles. 



BACKGROUND  AND  SUMMARY  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   to  a  m a t r i x   p r i n t   h e a d  

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

U n i t e d   S t a t e s   P a t e n t   No.  4 , 0 5 1 , 9 4 1 ,   the   d i s c l o s u r e   o f  

w h i c h   is   s p e c i f i c a l l y   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e .  

As  d i s c l o s e d   in  my  p r i o r   U n i t e d   S t a t e s   P a t e n t s  

Nos.   3 , 9 2 9 , 2 1 4 ,   3 , 9 9 4 , 3 8 1 ,   and  4 , 0 5 1 , 9 4 1 ,   v a r i o u s   p r i o r  

a r t   a r m a t u r e   r e t a i n e r   d e s i g n s   have   b e e n   c o n s t r u c t e d   a n d  

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

r a d i a l l y   o u t e r   end  p o r t i o n   of  t he   a r m a t u r e   r a d i a l l y   o u t -  

w a r d l y   of  t h e   p i v o t   on  t h e   o u t e r   edge  of  t h e   o u t e r   p o l e  

f o r   t he   s t a t e d   p u r p o s e s   of  (1)  e s t a b l i s h i n g   a  s u b s t a n t i a l  

moment   of  f o r c e   on  t he   a r m a t u r e   c a u s i n g   p i v o t a l   m o v e m e n t  

t o w a r d   the   n o n - p r i n t   p o s i t i o n   when  the   c o i l   i s   d e -  

e n e r g i z e d ,   (2)  m a i n t a i n i n g   t he   a r m a t u r e   in  e n g a g e m e n t  

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

p a t h   t h e r e b e t w e e n ,   and  (3)  p r o v i d i n g   an  a d j u s t a b l e  

r e f e r e n c e   a r m a t u r e   a b u t m e n t   s u r f a c e   or  s u r f a c e s   by  w h i c h  

the   a i r   gaps   b e t w e e n   t he   a r m a t u r e s   and  t he   i n n e r   p o l e  

may  be  more  or  l e s s   u n i f o r m l y   c o n t r o l l e d .  

A  d i s a d v a n t a g e   of  such  p r i o r   a r r a n g e m e n t s   i s  

t h a t   t he   moment   of  f o r c e   e x e r t e d   by  t he   s p r i n g   means   o n  

t he   o u t e r   end  of  t he   a r m a t u r e   o p p o s e s   t he   w i r e   d r i v i n g  

m o v e m e n t   of  t h e   a r m a t u r e   from  t he   n o n - p r i n t   p o s i t i o n  

t o w a r d   the   p r i n t   p o s i t i o n .   In  a d d i t i o n ,   the   moment  o f  

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

f r e q u e n c y   r e s p o n s e   of  t he   a r m a t u r e   i s   r e d u c e d .   I  h a v e  



d i s c o v e r e d   t h a t   p r o v i s i o n   of  s u c h   a  moment   of   f o r c e   i s  

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

t h e   c o n s t r u c t i o n   and  a r r a n g e m e n t   of   t h e   p r e s e n t   i n -  

v e n t i o n .   F u r t h e r m o r e ,   by  use   of  t h e   p r e s e n t   i n v e n t i o n  

i t   i s   n o t   n e c e s s a r y   to  m a i n t a i n   t h e   a r m a t u r e   in   c o n t a c t  

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

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

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

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

p i v o t   so  as  to   e l i m i n a t e   t h e   p r i o r   a r t   moment   of   f o r c e ,  

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

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

d e s i r e d   u n i f o r m i t y   of   t h e   a i r   gaps   b e t w e e n   t h e   a r m a t u r e s  

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

in  t h e   p r e s e n t   i n v e n t i o n   by  a  c o n s t r u c t i o n   and  a r r a n g e -  

m e n t   w h e r e i n   an  a r m a t u r e   r e t a i n i n g   c o v e r   means   h a s   ( 1 )  

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

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

s u r f a c e s   a l s o   l o c a t e d   in  a  common  r a d i a l l y   p l a n e ,   (2 )  

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

a r m a t u r e   r e t a i n i n g   c o v e r   means   to  d e f i n e ,   in   c o n j u n c t i o n   w i t h  

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

and  l o c a t e d   a r m a t u r e   c o n f i n i n g   s l o t   m e a n s .   In  t h e   p r e -  

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

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

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

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

p a r a l l e l i s m   b e t w e e n   t h o s e   s u r f a c e 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   i s   to  p r o -  
v i d e   new  and  i m p r o v e d   a r m a t u r e   r e t a i n e r   means   f o r   r e -  

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

s o l e l y   by  p i v o t a l l y   s u p p o r t i n g   t h e   o u t e r   end  p o r t i o n s  

of  t h e   a r m a t u r e s   on  t h e   o u t e r   e d g e s   of   t h e   o u t e r   p o l e s  

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

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

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

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



r e s i l i e n t   a r m a t u r e   b i a s i n g   m e a n s ,   and  w i t h   t he   i n n e r   e n d  

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

p o s i t i o n   o n l y   by  t he   s p r i n g   b i a s e d   w i r e   d r i v e   h e a d s .  

I f   a  r e s i l i e n t   a r m a t u r e   b i a s i n g   means  is   u s e d ,   i t   e n g a g e s  

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

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

a r m a t u r e   on  the   p i v o t   w i t h o u t   a p p l i c a t i o n   of  any  m o m e n t  

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

n o n - p r i n t   p o s i t i o n   to  t he   p r i n t   p o s i t i o n .   The  r e s i l i e n t  

a r m a t u r e   b i a s i n g   means   a r e   in   t he   form  of  i n d i v i d u a l  

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

i n d i v i d u a l   i n t e g r a l   t o n g u e   p o r t i o n s   or  i n d i v i d u a l  

i n t e g r a l  b e a r i n g   r i b   p o r t i o n s .   D a m p e n i n g   means   may  b e  

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

r a d i a l l y   o u t e r m o s t   p o r t i o n s   of  t he   a r m a t u r e .  

A n o t h e r   o b j e c t   is   t o  p r o v i d e   new  and  i m p r o v e d  

w i r e   g u i d e   means   f o r   g u i d i n g   t h e   w i r e s   by  use   of  o n l y  

one  e l o n g a t e d   g u i d e   end  b e a r i n g   member   c e n t r a l l y   m o u n t e d  

in  t he   w i r e   h o u s i n g   c a v i t y   and  o n l y   one  end  b e a r i n g  

member   m o u n t e d   on  the   end  w a l l   of  t he   w i r e   h o u s i n g   w i t h  

w i r e   g u i d e   means  i n t e g r a l l y   f o r m e d   in  t h e   end  w a l l   o f  

t he   w i r e   h o u s i n g   a x i a l l y   a d j a c e n t   t h e   end  b e a r i n g   m e m b e r .  

A n o t h e r   o b j e c t   is   to  p r o v i d e   new  and  i m p r o v e d  

p o l e   m o u n t i n g   means   f o r   m o u n t i n g   t h e   p o l e   members   o n  

t he   p o l e   s u p p o r t   p l a t e   by  p r e s s   f i t t i n g   an  e n l a r g e d   b a s e  

p o r t i o n   of   the   p o l e   members   i n t o   s m a l l e r   s i z e   o p e n i n g s  

in  t h e   p o l e   s u p p o r t   p l a t e   d e f i n e d   by  an  a n n u l a r   r i b   a n d  

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

member  m a t e r i a l   a r o u n d   the   a n n u l a r   r i b   and  i n t o   t h e  

c o u n t e r b o r e   to  form  a  l o c k i n g   a n n u l a r   g r o o v e   a b o u t   t h e  

a n n u l a r   r i b .  

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

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

d e v i c e s ,   e l i m i n a t i o n   of  p a r t s   s u b j e c t   to  wea r   and  r e -  

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

r e p l a c e m e n t   of  p a r t s .  



BRIEF  DESCRIPTION  OF  DRAWING 

I l l u s t r a t i v e   and  p r e s e n t l y   p r e f e r r e d   e m b o d i -  

m e n t s   of   t h e   i n v e n t i o n   a r e   shown  in  t h e   a c c o m p a n y i n g  

d r a w i n g   in   w h i c h :  

F i g .   1  i s   an  end  v i e w   of   one  e m b o d i m e n t   of  a  

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

of   t h e  c o v e r   p l a t e   b r o k e n   a w a y ;  

F i g .   2  i s   a  c r o s s - s e c t i o n a l   v i ew   of  a  p o r t i o n  

of   t h e   a s s e m b l y   of   F i g .   1  t a k e n   a l o n g   l i n e   2-2  t h e r e i n ;  

F i g .   3  i s   a  l o n g i t u d i n a l   c r o s s - s e c t i o n a l   s i d e  

e l e v a t i o n a l   v i e w   of  t h e   a s s e m b l y   of  F i g .   1  w i t h   p a r t s  

r e m o v e d ;  

F i g .   4 ' i s   a  s i d e   e l e v a t i o n a l   v i e w   of  a  p o r t i o n  

of   t h e   w i r e   h o u s i n g   t a k e n   in  t he   d i r e c t i o n   of  a r r o w   4 

in  F i g .   3 ;  

F i g .   5  i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  p o r t i o n  

of   t h e   w i r e   h o u s i n g   of  F i g s .   3  &  4 ;  

F i g .   6  i s   a  c r o s s - s e c t i o n a l   v i e w   of  a  p o r t i o n  

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

p r e s e n t   i n v e n t i o n ;  

F i g .   7  i s   a  p a r t i a l   end  v iew  of  t h e   a s s e m b l y  

of   F i g .   6  w i t h   p a r t s   of  t h e   c o v e r   p l a t e   b r o k e n   a w a y ;  

F i g .   8  i s   a  c r o s s - s e c t i o n a l   v i e w   of  a  p o r t i o n  

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

t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   9  i s   a  p a r t i a l   end  v i e w   of  t h e   a s s e m b l y  

of   F i g .   8;  a n d  

F i g .   10  i s   a  p a r t i a l   c r o s s - s e c t i o n a l   v i e w   t a k e n  

a l o n g   1 0 - 1 0   in  F i g .   9 .  

DETAILED  DESCRIPTION 

In  g e n e r a l ,   as  shown  in  F i g s .   1  &  3,  t h e   p r i n t  

h e a d   a p p a r a t u s   c o m p r i s e s   a  w i r e   h o u s i n g   means   member   10  

h a v i n g   an  e l o n g a t e d   w i r e   s t y l u s   g u i d e   and  s u p p o r t   p o r t i o n  

12  d e f i n i n g   an  e l o n g a t e d   c a v i t y   13  w i t h   an  a n n u l a r   h u b  

p o r t i o n   14  a t   one  end  and  an  e l o n g a t e d   b e a r i n g   and  g u i d e  

m e a n s   member   15  t h e r e w i t h i n   f o r   s u p p o r t i n g   a  p l u r a l i t y  

of  e l o n g a t e d   w i r e   s t y l u s   p r i n t   members   16.  An  e q u a l  



n u m b e r   of  a r m a t u r e   members   18  a r e   m o u n t e d   in  a  c i r c u l a r  

a r r a y   in  e q u a l   r a d i a l l y   and  c i r c u m f e r e n t i a l l y   s p a c e d  

r e l a t i o n s h i p   a b o u t   a  c e n t r a l   l o n g i t u d i n a l   a x i s   20  o n  

r a d i a l   c e n t e r   l i n e s   21.  The  p r i n t   head   a p p a r a t u s  

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

t h e   f o rm  of  m e t a l l i c   p l a t e   means   22  f o r   s u p p o r t i n g   a n  

e q u a l   number   of  a r m a t u r e   a c t u a t i n g   m a g n e t i c   p o l e   m e a n s  

23  and  e l e c t r i c a l   w i r e   c o i l   means   24  l o c a t e d   in  a  c i r -  

c u l a r   a r r a y   in  e q u a l l y   r a d i a l l y   and  c i r c u m f e r e n t i a l l y  

s p a c e d   r e l a t i o n s h i p   a b o u t   c e n t r a l   a x i s   20  in  j u x t a -  

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

m e m b e r s   18.  The  m e t a l l i c   p l a t e   means   22  has   a  c i r c u l a r  

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

25,  26  f o r   f i x e d   a t t a c h m e n t   of  t he   p r i n t   head   a s s e m b l y  

to  a  p r i n t e r   a p p a r a t u s   ( n o t   shown)  by  s u i t a b l e   f a s t e n i n g  

means   ( n o t   s h o w n ) .   An  e l e c t r i c a l   c o n n e c t o r   p l a t e   27  i s  

a t t a c h e d   to  p l a t e   22  by  s u i t a b l e   f a s t e n i n g   means   2 8 .  

An  a n n u l a r   a r m a t u r e   r e t a i n i n g   c o v e r   p l a t e   means  29  i s  

f a s t e n e d   to  w i r e   h o u s i n g   means   member  10  by  s u i t a b l e  

t h r e a d e d   f a s t e n e r   means   3 0 .  

In  t he   i l l u s t r a t i v e   e m b o d i m e n t s ,   t h e r e   a r e  

n i n e   w i r e   s t y l i   p r i n t   members   16  of  c o n v e n t i o n a l   d e s i g n  

e a c h   i n c l u d i n g   a  p a p e r   i m p a c t i n g   end  p o r t i o n   32  and  a n  

i m p a c t   h e a d   p o r t i o n   34  as  shown  in  F i g .   3.  H o w e v e r , - a s  

is   known  in  t h e   a r t ,   t he   number   of  w i r e   members   may  b e  

v a r i e d ,   e . g .   7,  18,  e t c .   The  w i r e   member s   16  a r e  

s l i d a b l y   r e c i p r o c a b l y   m o v a b l e   a  d i s t a n c e   of  a p p r o x i m a t e l y  

.015  i n c h   b e t w e e n   a  r e t r a c t e d   n o n - p r i n t   p o s i t i o n   35  a n d  

an  e x t e n d e d   p r i n t   p o s i t i o n   36.  The  w i r e   members   a r e  

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

c o m p r e s s i o n   s p r i n g   members   37  and  a r e   m o v a b l e   to  t h e  

p r i n t   p o s i t i o n   by  k i n e t i c   e n e r g y   o b t a i n e d   from  a s s o c i a t e d  

a r m a t u r e   members   1 8 .  

T h e r e   a re   n i n e   a r m a t u r e   members   18,  h a v i n g  

f l a t   p a r a l l e l   o p p o s i t e l y   f a c i n g   s i d e   s u r f a c e s   38,  3 9 ,  

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

r a d i a l l y   i n n e r m o s t   and  r a d i a l l y   o u t e r m o s t   s l o t   m e a n s  



40,  41  b e t w e e n   c o v e r   p l a t e   means   29  and  m a g n e t i c   p o l e  

m e a n s   23.  A  r a d i a l l y   i n n e r m o s t   a r m a t u r e   d r i v e   h e a d  

p o r t i o n   42  of   r e l a t i v e l y   n a r r o w   w i d t h   i s   m o u n t e d   i n  

a b u t t i n g   e n g a g e m e n t   w i t h   t h e   i m p a c t   h e a d   p o r t i o n   34  o f  

t h e   a s s o c i a t e d   w i r e   member   16.  A  t a p e r e d   i n t e r m e d i a t e  

p o r t i o n   43  of   e a c h   a r m a t u r e   member ,   l o c a t e d   b e t w e e n   s l o t  

means   40,  41,  i s   e n g a g e a b l e   w i t h   t h e   o u t e r   end  s u r f a c e  

44  of  t h e   r a d i a l l y   i n n e r m o s t   p o l e   p o r t i o n   45  in   t h e   f o r -  

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

t h e   n o n - p r i n t   p o s i t i o n   ( n o t   s h o w n ) .   An  o u t e r   e n d  

a r m a t u r e   p o r t i o n   46  of  r e l a t i v e l y   w ide   w i d t h   i s   p i v o t a l l y  

s u p p o r t e d   by  and  c o n f i n e d   w i t h i n   s l o t   means   41  by  t h e  

o u t e r   end  s u r f a c e   47  of  r a d i a l l y   o u t e r m o s t   p o l e   p o r t i o n  

48.  Thus ,   t h e   c o n s t r u c t i o n   and  a r r a n g e m e n t   i s   s u c h   t h a t  

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

o p e r a t i v e   p i v o t a l   m o v e m e n t   of  t he   d r i v e   h e a d   p o r t i o n   4 2  

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

and  t h e   f o r w a r d l y   e x t e n d e d   p r i n t   p o s i t i o n   r e l a t i v e   t o  

t h e   w i r e   m e m b e r s   16  w h i l e   a l s o   b e i n g   c o n f i n e d   i n  

o p e r a t i v e   r e l a t i o n s h i p   w i t h   t h e   i m p a c t   h e a d   p o r t i o n   34 

and  t h e   e l e c t r o m a g n e t i c   means   23,  24.  The  h o u s i n g   m e a n s  

member   10  and  b e a r i n g   member   15  a r e   p r e f e r a b l y   e a c h  

made  of   one  p i e c e   of  r e l a t i v e l y   r i g i d   m o l d e d   p o l y m e r i c  

m a t e r i a l s   s u c h   as  a  c o m p o s i t e   by  w e i g h t   of   30%  c a r b o n  

f i b e r s ,   13%  p o l y t e t r a   f l u o r o e t h y l e n e   and  2%  s i l i c o n   w i t h   -  

t h e   r e m a i n d e r   b e i n g   n y l o n .  

THE  WIRE  HOUSING  MEANS 

R e f e r r i n g   to  F i g s .   3 -5 ,   t h e   h o u s i n g   m e a n s  

member   10  c o m p r i s e s   a  c e n t r a l l y   l o c a t e d   a t t a c h m e n t  

f l a n g e   p o r t i o n   50  h a v i n g   a  s i d e   s u r f a c e   52  a d a p t e d   t o  

a b u t   s i d e   s u r f a c e   54  of  p l a t e   member  22  and  be  s e c u r e d  

t h e r e o n   by  s u i t a b l e   f a s t e n i n g   d e v i c e s   56,  58,  F i g .   4 .  

H o u s i n g   p o r t i o n   12  i s   of   g e n e r a l l y   U - s h a p e   c r o s s - s e c t i o n a l  

c o n f i g u r a t i o n   d e f i n e d   by  o u t w a r d l y   i n w a r d l y   i n c l i n e d  

s i d e   w a l l   p o r t i o n s   60,  62  c o n n e c t e d   by  a  s i d e   w a l l  

p o r t i o n   64,  and  end  w a l l   p o r t i o n   66,  and  an  i n t e r m e d i a t e  

w a l l   p o r t i o n   68  h a v i n g   a  m o u n t i n g   s l o t   70  d e f i n e d   b y  



p a r a l l e l   s i d e   s u r f a c e s   72,  74  c o n n e c t e d   by  a  t r a n s v e r s e  

s u r f a c e   76.  The  h o u s i n g   c a v i t y   13  is   d e f i n e d   by  a x i a l l y  

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

f a c e s   77,  78  and  a x i a l l y   i n n e r m o s t   p a r a l l e l   i n n e r   s i d e  

s u r f a c e s   79,  80  of  w a l l   p o r t i o n s   60,  62;  and  i n n e r   s u r -  

f a c e   82  of  w a l l   p o r t i o n   64  w h i c h   is   p a r a l l e l   to   c e n t r a l  

a x i s   20.  The  a x i a l l y   i n n e r m o s t   p o r t i o n   of  c a v i t y   13  

b e y o n d   a  p l a n e   83  has   a  s u i t a b l e   c r o s s - s e c t i o n a l   c o n -  

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

b e a r i n g   and  g u i d e   means   15  w h i c h   c o m p r i s e s   a  q u a d r i l a t e r a l  

m o u n t i n g   f l a n g e   p o r t i o n   84  and  an  e l o n g a t e d   c y l i n d r i c a l  

p o r t i o n   86  h a v i n g   a  c e n t r a l   a x i s   c o a x i a l   w i t h   c e n t r a l  

a x i s   20  as  g e n e r a l l y   d e s c r i b e d   in  my  p r i o r   U n i t e d   S t a t e s  

P a t e n t   A p p l i c a t i o n   S e r i a l   No.  8 8 5 , 1 8 6   by  r e f e r e n c e   t o  

member   52  t h e r e i n .   S i d e   w a l l   p o r t i o n s   60,  62  b e c o m e  

p a r a l l e l   a x i a l l y   i n w a r d l y   b e y o n d   p l a n e   83  and  a r e  

r a d i a l l y   i n w a r d l y   o f f s e t   a t   88  so  as  to  have   end  s u r -  

f a c e s   90  w h i c h   a r e   c o p l a n a r   w i t h   t h e   a d j a c e n t   p o r t i o n  

of  t h e   p e r i p h e r a l   s u r f a c e   of  c y l i n d r i c a l   p o r t i o n   8 6 .  

I n n e r   end  w a l l   p o r t i o n   92  has  c i r c u m f e r e n t i a l l y   s p a c e d  

t a p e r e d   w i r e   g u i d e   s l o t   and  s p r i n g   m o u n t i n g   means  94 

f o r m e d   t h e r e i n   fo r   e a c h   of  t h e   w i r e   members   16.  A 

t h r e a d e d   b o r e   96  e x t e n d s   t h r o u g h   t h e   hub  p o r t i o n   t o  

r e c e i v e   f a s t e n i n g   d e v i c e   30.  The  e t h e r   o u t e r   end  6 6 ,  

F i g .   5,  has   a  s l o t   98  to  r e c e i v e   a  w i r e   b e a r i n g   p l a t e  

member   100  h a v i n g   w i r e   o p e n i n g s   101,   an  i n t e r m e d i a t e  

w i r e   g u i d e   s l o t   102  h a v i n g   f l a t   p a r a l l e l   s i d e   w a l l s   1 0 4 ,  

106,   and  a  t a p e r e d   w i r e   g u i d e   i n l e t   s l o t   108  h a v i n g  

i n c l i n e d   c o n v e r g i n g   s i d e   w a l l s   110,   1 1 2 .  

THE  GUIDE  &  BEARING  MEANS  MEMBER 

R e f e r r i n g   now  to  F ig s .  `  3   &  5,  t he   g u i d e   a n d  

b e a r i n g   means   member  15  c o m p r i s e s   an  e l o n g a t e d   r e a r w a r d -  

m o s t   c y l i n d r i c a l   p o r t i o n   86,  l o c a t e d   n e x t   a d j a c e n t   t h e  

s i d e   w a l l   92,  and  a  f o r w a r d m o s t   e l o n g a t e d   g e n e r a l l y  

r e c t a n g u l a r   g r o o v e d   p o r t i o n   114  e x t e n d i n g   a x i a l l y   o u t -  

w a r d l y   t o w a r d   t he   s u p p o r t   f l a n g e   68.  The  member  15  i s  

s u i t a b l y   f i x e d l y   m o u n t e d   in   t h e   c a v i t y   13  w i t h   the   u p p e r  



p e r i p h e r a l   s u r f a c e   115  of  t h e   c y l i n d r i c a l   p o r t i o n   86  

e n g a g i n g   t h e   a d j a c e n t   p o r t i o n   of  i n n e r   s u r f a c e   116  o f  

t h e   w a l l   p o r t i o n   64  and  t h e   p e r i p h e r a l   s u r f a c e s   of   t h e  

f l a n g e   p o r t i o n   84  e n g a g i n g ,   r e s p e c t i v e l y ,   t h e   s u r f a c e  

116  and  r e t a i n i n g   s l o t s   117 ,   118 ,   F i g .   5,  a l o n g   t h e   i n n e r  

s u r f a c e s   of  t h e   h o u s i n g   10.  The  p o r t i o n   114  i s   s u p p o r t e d  
in   f o r w a r d l y   e x t e n d i n g   c a n t i l e v e r   f a s h i o n   f rom  f l a n g e  

p o r t i o n   84  w i t h   t h e   o u t e r   end  p o r t i o n   119  b e i n g   m o u n t e d  

in   s l o t   70  in   s u p p o r t   f l a n g e   6 8 .  

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

and  b e a r i n g   means   p a s s a g e s   120  a r e   p r o v i d e d   in  t h e  

member   15  f o r   e a c h   w i r e .   Each  p a s s a g e   c o m p r i s e s   a  f i r s t  

r e l a t i v e l y   l o n g   g u i d e   means   p a s s a g e   p o r t i o n   122  o f  

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

i s   g r a d u a l l y   r e d u c e d   in   c r o s s - s e c t i o n a l   a r e a   b e t w e e n   a n  

i n l e t   o p e n i n g   124  and  a  c i r c u l a r   o u t l e t   o p e n i n g   126;   a  

r e l a t i v e l y   s h o r t   l e n g t h   b e a r i n g   means   p a s s a g e   p o r t i o n  

128  of  u n i f o r m   c i r c u l a r   c r o s s - s e c t i o n ;   and  a  r e l a t i v e l y  

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

130  of   g e n e r a l l y   t r i a n g u l a r   c r o s s - s e c t i o n a l   c o n f i g u r a t i o n  

c o n n e c t e d   a t   one  end  to  p a s s a g e   p o r t i o n   128  and  t e r m i n a t -  

i n g   a t   t h e   o t h e r   end  in  a  r e l a t i v e l y   s h o r t   l e n g t h   b e a r -  

ing   m e a n s   p a s s a g e   p o r t i o n   131  and  an  o u t l e t   o p e n i n g   1 3 2 .  

As  d e s c r i b e d   in  my  c o p e n d i n g   U n i t e d   S t a t e s  

A p p l i c a t i o n   S e r i a l   No.  8 8 5 , 1 8 6 ,   e a c h   w i r e   g u i d e   m e a n s  

p a s s a g e   p o r t i o n   122  c o m p r i s e s   an  e l o n g a t e d   r a d i a l l y  

i n n e r m o s t   a r c u a t e   g u i d e   s u r f a c e   134  h a v i n g   a  r a d i u s   o f  

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

m e m b e r s   16.  The  e q u a l l y   s p a c e d   c e n t e r s   of  c u r v a t u r e  

a r e   a r r a n g e d   in  a  g e n e r a l l y   e l l i p t i c a l   p a t t e r n   a t   v a r y i n g  

r a d i a l   d i s t a n c e s   f rom  t h e   c e n t r a l   l o n g i t u d i n a l   a x i s   2 0 .  

G u i d e   s u r f a c e s   134  e x t e n d   in   p a r a l l e l   l i n e a r   r e l a t i o n s h i p  

w i t h   one  a n o t h e r   and  t he   c e n t r a l   l o n g i t u d i n a l   a x i s   2 0 .  

Each   p a s s a g e   p o r t i o n   122  f u r t h e r   c o m p r i s e s   a  p a i r   o f  

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

e x t e n d i n g   f l a t   s i d e   s u r f a c e s   135  t a n g e n t i a l l y   c o n n e c t e d  

by  c u r v e d   i n n e r   s u r f a c e s   134  and  an  a r c u a t e   r a d i a l l y  



o u t e r m o s t   s u r f a c e   136  h a v i n g   a  c e n t e r   of  c u r v a t u r e  

a l o n g   t h e   c e n t r a l   l o n g i t u d i n a l   a x i s   20.  The  c i r c u m -  

f e r e n t i a l   and  r a d i a l   l o c a t i o n   as  w e l l   as  t he   c r o s s -  

s e c t i o n a l   a r e a s   of  t h e   p a s s a g e   p o r t i o n s   may  be  v a r i e d  

as  n e c e s s a r y   or  d e s i r a b l e   to  a c c o m m o d a t e   t h e   number   o f  

w i r e   m e m b e r s   u sed   in  any  p a r t i c u l a r   e m b o d i m e n t .  

Each  b e a r i n g   means   p a s s a g e   p o r t i o n   128  has   a n  

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

r a d i u s   of  c u r v a t u r e   e q u a l   to  and  c o a x i a l   w i t h   t h e   r a d i u s  

of  c u r v a t u r e   of  t he   a r c u a t e   i n n e r   s u r f a c e s   134  of  t h e  

g u i d e   means   p a s s a g e   p o r t i o n s   122  so  t h a t   t he   r a d i a l l y  

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

p o r t i o n   128  a r e   c o p l a n a r   w i t h   t he   a r c u a t e   i n n e r   s u r f a c e s  

134  and  a r r a n g e d   in  t h e   same  g e n e r a l l y   e l i p t i c a l   p a t t e r n  

as  t h e   c e n t e r s   of  c u r v a t u r e   of  s u r f a c e s   134 .   T h e  

d i a m e t e r s   of  b e a r i n g   means   p a s s a g e   p o r t i o n   128  a r e  

s l i g h t l y   l a r g e r   t h a n   t h e   d i a m e t e r   of  t he   w i r e   m e m b e r s  

16  to  e n a b l e   f r e e   s l i d i n g   m o v e m e n t   t h e r e t h r o u g h   w h i l e  

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

t h e r e f o r .   In  t he   i l l u s t r a t i v e   e m b o d i m e n t   f o r   a  w i r e  

d i a m e t e r   of  . 0142   i n c h ,   t he   d i a m e t e r   of  b e a r i n g   p a s s a g e  
p o r t i o n   128  is   p r e f e r a b l y   .016  i n c h   and  t h e   l e n g t h   i s  

a p p r o x i m a t e l y   .03  i n c h .  

Each  g u i d e   and  b e a r i n g   g r o o v e   p a s s a g e   p o r t i o n  

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

g u i d e   s u r f a c e   140  h a v i n g   a  r a d i u s   of  c u r v a t u r e   ( t h e   s a m e  

as  s u r f a c e s   134)  s l i g h t l y   l a r g e r   t h a n   t h e   r a d i u s   of  t h e  

w i r e   m e m b e r s   16  and  a  p a i r   of  o u t w a r d l y   d i v e r g i n g   s i d e  

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

s u r f a c e ' 1 4 0 .   The  c r o s s - s e c t i o n a l   c o n f i g u r a t i o n s   a n d  

l o c a t i o n s   of  the   g r o o v e   p a s s a g e   p o r t i o n s   130  r e l a t i v e  

to  t he   c e n t r a l   l o n g i t u d i n a l   a x i s   20  a r e   v a r i e d   f o r   t h e  

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

m e m b e r s   in   a  p r e d e t e r m i n e d   p a t t e r n   in  b e a r i n g   p a s s a g e  

p o r t i o n s   131  a d j a c e n t   t he   o u t l e t   o p e n i n g s   132  w h e r e a t  

t h e   c e n t e r s   of  c u r v a t u r e   of  t he   a r c u a t e   i n n e r   s u r f a c e s  

140  of  t h e   g r o o v e   p a s s a g e   p o r t i o n s   130  a re   l o c a t e d   i n  



s u i t a b l e   c o p l a n a r   r e l a t i o n s h i p   s u c h   as  in   two  p a r a l l e l  

p l a n e s   144 ,   146 ,   F i g .   5,  w i t h   f i v e   of  t h e   c e n t e r s   o f  

c u r v a t u r e   l o c a t e d   in   a  f i r s t   p l a n e   144  on  one  s i d e   o f  

and  c l o s e l y   a d j a c e n t   to   t h e   c e n t r a l   a x i s   20,  and  f o u r  

of   t h e   c e n t e r s   of   c u r v a t u r e   l o c a t e d   in  a  s e c o n d   p l a n e  

146  on  t h e   o t h e r   s i d e   of   and  c l o s e l y   a d j a c e n t   to   t h e  

c e n t r a l   a x i s   20.  The  c e n t e r s   of  c u r v a t u r e   a r e   e q u a l l y  

l a t e r a l l y   o f f s e t   f r om  one  a n o t h e r   in  l a t e r a l l y   s t a g g e r e d  

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

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

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

t h e   w i r e   m e m b e r s   16,   F i g .   5,  e x t e n d   a x i a l l y   o u t w a r d l y  

f rom  o p e n i n g s   132  t o w a r d   t h e   t a p e r e d   i n l e t   s l o t   108  a n d  

t h e   g u i d e   s l o t   102 .   In  t h e   a s s e m b l e d   p o s i t i o n ,   t h e   e n d  

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

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

e x t e n d i n g   p a r a l l e l   w i r e   b e a r i n g   p a s s a g e s   101  i n . c o n -  

v e n t i o n a l   b e a r i n g   p l a t e   member   100  so  t h a t   t he   e n d s   o f  

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

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

to  one  a n o t h e r   and  t h e   c e n t r a l   a x i s   2 0 .  

Each  w i r e   member   16  is   a s s e m b l e d   t h r o u g h   t h e  

g u i d e   and  b e a r i n g   p a s s a g e   means   94  in   t h e   h o u s i n g   f l a n g e  

p o r t i o n   92  p r i o r   to  a s s e m b l y   of   t h e   a r m a t u r e   m e m b e r s   1 8 .  

The  w i r e   member   p r i n t   end  p o r t i o n   32  i s   s i m p l y   i n s e r t e d  

in   t h e   p a s s a g e   means   94  and  t h e   w i r e   member   i s   p u s h e d  

a x i a l l y   o u t w a r d l y   in   one   c o n t i n u o u s   u n i n t e r r u p t e d   m o v e -  

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

p r i n t   end  p o r t i o n   l e a v e s   p a s s a g e   means   94,  i t   i s   d i r e c t e d  

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

122  in   member   15  by  t h e   a n g l e   of  i n c l i n a t i o n   of   p a s s a g e  
means   94.  A f t e r   t h e   p r i n t   end  p o r t i o n   e n t e r s   t h e  

a s s o c i a t e d   one  of   t h e   p a s s a g e   p o r t i o n s   122 ,   i t   i s   t h e n  

moved  a l o n g   p a s s a g e   p o r t i o n   122  i n t o   and  t h r o u g h   t h e  

f i r s t   b e a r i n g   p a s s a g e   p o r t i o n   128;  t h e n   a l o n g   g r o o v e  

p a s s a g e   p o r t i o n   130  i n t o   a  s e c o n d   b e a r i n g   p a s s a g e   p o r t i o n  
131  a t   t h e   end  of  e l o n g a t e d   g r o o v e d   p o r t i o n   114  t h e n  



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

110,   112  of  t h e   t a p e r e d   i n l e t   o p e n i n g   108  w h i c h   d e f l e c t  

t h e   w i r e   end  p o r t i o n   i n t o   g u i d e   s l o t   102;  and  t h e n  

t h r o u g h   s l o t   102  i n t o   t h e   a s s o c i a t e d   one  of  t he   b e a r i n g  

o p e n i n g s   101  in   p l a t e   100 .   S i n c e   t h e   p a s s a g e   means   1 2 0  

a r e   s e p a r a t e d   f rom  one  a n o t h e r   t h r o u g h o u t   t h e i r   l e n g t h s ,  

t h e   w i r e   member s   may  be  i n s e r t e d   or  w i t h d r a w n   in  a n y  
o r d e r   w i t h o u t   i n t e r f e r e n c e   w i t h   any  o t h e r   w i r e   m e m b e r .  

THE  ELECTRO-MAGNETIC  MEANS 

The  p l a t e   means   22  and  the   p o l e   means   23  a r e  

e a c h   p r e f e r a b l y   made  of  one  p i e c e   of  s u i t a b l e   m e t a l l i c  

m a t e r i a l   w i t h   t h e   p l a t e   means   b e i n g   made  of  a  s o f t e r  

m a t e r i a l   t h a n   t h e   p o l e   m e a n s .   In  the   p r e s e n t l y   p r e -  
f e r r e d   e m b o d i m e n t ,   t he   p l a t e   means   is   made  of  a l u m i n u m  

m a t e r i a l   and  t he   p o l e   means   is   made  of  s i l i c o n   i r o n  

s i n t e r e d   p o w d e r   m a t e r i a l .   Each  of  t he   p o l e   means   c o m -  

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

p o r t i o n   150  w i t h   t h e   r a d i a l l y   i n n e r m o s t   and  o u t e r m o s t  

p o l e   p o r t i o n s   45,  48  e x t e n d i n g   l a t e r a l l y   o u t w a r d l y  

t h e r e f r o m .   The  i n n e r m o s t   p o l e   p o r t i o n   45,  w h i c h   s u p -  

p o r t s   t he   c o i l   member   26,  has   a  c i r c u l a r   c r o s s - s e c t i o n  

w i t h   a  f l a t   c i r c u l a r   o u t e r   end  s u r f a c e   44.  The  o u t e r -  

m o s t   p o l e   p o r t i o n   48  has   a  r e c t a n g u l a r   c r o s s - s e c t i o n a l  

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

47  d e f i n e d   by  f l a t   p a r a l l e l   s i d e   s u r f a c e s   151,  152  &  1 5 3 ,  

154 .   An  edge   p i v o t   s u r f a c e   155,   F i g .   3,  or  more  p r e -  

f e r a b l y ,   a  r o u n d e d   p i v o t   s u r f a c e   156,   F i g s .   6  &  8,  i s  

p r o v i d e d   a t   t he   r a d i a l l y   o u t e r m o s t   edge   of  the   o u t e r  

end  s u r f a c e .   C i r c u m f e r e n t i a l l y   s p a c e d   r e c t a n g u l a r   p o l e  

m o u n t i n g   o p e n i n g s   158,   F i g .   3,  of  c o r r e s p o n d i n g   b u t  

s l i g h t l y   s m a l l e r   s h a p e   t h a n   t h e   p o l e   b a s e   p o r t i o n s   1 5 0  

a r e   p r o v i d e d   in  p l a t e   means   22.  G r o o v e s   159,   160  a r e  

p r o v i d e d   in  b a s e   p o r t i o n   150  so  t h a t   as  t he   e n l a r g e d  

p o l e   b a s e   p o r t i o n   150  is   p r e s s   f i t t e d   i n t o   t he   s m a l l e r  

s i z e   o p e n i n g   158  i t   w i l l   c a u s e   m e t a l   d e f o r m a t i o n   of  t h e  

p l a t e   22  f o r m i n g   r i b   p o r t i o n s   161,   162  l o c k e d   in  t h e  

r e t a i n i n g   g r o o v e s   159,   160 .   In  t h e   a s s e m b l e d   p o s i t i o n ,  



t h e   e n l a r g e d   p o l e   b a s e   p o r t i o n   150  c o m p l e t e l y   f i l l s   t h e  

s m a l l e r   s i z e   o p e n i n g   158  w i t h   t h e   s i d e   s u r f a c e s   of  b a s e  

p o r t i o n   150  b e i n g   in   i n t i m a t e   c o n t a c t   w i t h   t h e   s i d e  

s u r f a c e s   of   o p e n i n g   158  to  m a i n t a i n   u n i f o r m   m a g n e t i c  

p r o p e r t i e s   and  w i t h   t h e   end  s u r f a c e   of  b a s e   p o r t i o n   1 5 0  

b e i n g   c o p l a n a r   w i t h   s i d e   s u r f a c e   54  of  p l a t e   member  22  

w i t h o u t   any  p r o t u b e r a n c e s .   A f t e r   m o u n t i n g   of   t h e   p o l e  

p o r t i o n s ,   t h e   p o l e   end  s u r f a c e s   44,  47  a r e   g r o u n d   s o  

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

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

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

t h e   a r m a t u r e s   18  and  t h e   r e t a i n e r   c o v e r   p l a t e   means   29 

as  h e r e i n a f t e r   d e s c r i b e d .  

THE  ARMATURES 

Each  a r m a t u r e   member   18  c o m p r i s e s   one  p i e c e  

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

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

f a c e s   38,  39  w h i c h   a r e   g r o u n d   to  p r o v i d e   e x a c t   u n i f o r m  

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

r a d i a l l y   i n n e r m o s t   d r i v e   h e a d   p o r t i o n   42  has   r e l a t i v e l y  

c l o s e l y   s p a c e d   p a r a l l e l   s i d e   w a l l   p o r t i o n s   163 ,   1 6 4 ,  

F i g s .   1  &  7,  e x t e n d i n g   p a r a l l e l   to  r a d i a l   c e n t e r   l i n e s  

21.  The  i n t e r m e d i a t e   c o n n e c t i n g   p o r t i o n   43  has   i n c l i n e d  

s i d e   w a l l   p o r t i o n s ,   165 ,   166  and  t h e   r e l a t i v e l y   w i d e  

r a d i a l l y   o u t e r m o s t   p o r t i o n   46  has   r e l a t i v e l y   w i d e l y  

s p a c e d   p a r a l l e l   s i d e   w a l l   p o r t i o n s   167,   168  e x t e n d i n g  

p a r a l l e l   to  r a d i a l   l i n e s   21  and  a  t r a n s v e r s e   end  w a l l  

p o r t i o n   169 .   The  s p a c i n g   of  s i d e   w a l l   p o r t i o n s   1 6 7 ,  

168  i s   s u f f i c i e n t l y   g r e a t e r   t h a n   t h e   s p a c i n g   of   t h e  

a d j a c e n t   s i d e   s u r f a c e s   151 ,   152  of  t he   a s s o c i a t e d   o u t e r  

p o l e   p o r t i o n s   48  so  as  to  p r o v i d e   a  s u b s t a n t i a l   s u r f a c e  

o v e r l a p .   A  p a i r   of   a l i g n e d   r e c t a n g u l a r   s l o t s   170,   1 7 2  

a r e   p r o v i d e d   a l o n g   s i d e   w a l l   p o r t i o n s   167 ,   168  to  d e f i n e  

a  r e d u c e d   w i d t h   a r m a t u r e   p o r t i o n   174  e x t e n d i n g   t h e r e -  

b e t w e e n .   Each   of   t h e   s l o t s   170 ,   172  a r e   d e f i n e d   b y  

p a r a l l e l   s p a c e d   s i d e   s u r f a c e s   175,   176  e x t e n d i n g   t r a n s -  

v e r s e l y   r e l a t i v e   to  c e n t e r   l i n e   21  and  an  i n w a r d l y   o f f -  



s e t   end  s u r f a c e   178  e x t e n d i n g   p a r a l l e l   to  c e n t e r   l i n e  

21.  The  l e n g t h   of  s l o t s   170,   172  is   such   as  to  l o c a t e  

end  s u r f a c e s   178  a  s u b s t a n t i a l   d i s t a n c e   i n w a r d l y   o f  

p o l e   s i d e   s u r f a c e s   151,   152  w h e r e b y   p o r t i o n s   of  p o l e  

end  s u r f a c e   47  a r e   a l i g n e d   w i t h   and  a c c e s s i b l e   t h r o u g h  

e a c h   s l o t   f o r   a  p u r p o s e   to  be  d e s c r i b e d .  

THE  ARMATURE  RETAINING  COVER  PLATE  MEANS 

The  a r m a t u r e   r e t a i n i n g   c o v e r   p l a t e   means   29 

is   p r e f e r a b l y   made  of  one  p i e c e   of  r i g i d   m o l d e d   s u i t -  

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

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

e x t e n d i n g   r e l a t i v e l y   t h i c k   r i g i d   a n n u l a r   hub  p o r t i o n  

180  and  a  r e l a t i v e l y   t h i n ,   s l i g h t l y   r e s i l i e n t l y   f l e x i b l e ,  

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

f l a n g e   p o r t i o n   182  w h i c h   i s   c i r c u m f e r e n t i a l l y   c o n t i n u o u s l y  

i n t e g r a l l y   c o n n e c t e d   to  t he   hub  p o r t i o n   180.   A  p l u r a l i t y  

of  g e n e r a l l y   r a d i a l l y   e x t e n d i n g ,   r e l a t i v e l y   t h i c k   r i g i d ,  

r e t a i n e r   s l o t   and  l o c a t i n g   means   p o r t i o n s   184  a r e   e q u a l l y  

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

a b u t t i n g   e n g a g e m e n t   w i t h   e a c h   o u t e r   p o l e   s u r f a c e   47  a n d  

f o r   d e f i n i n g   s l o t   means   41  f o r   r e c e i v i n g   and  c o n f i n i n g  

e a c h   of  t h e   a r m a t u r e   members   18.  C i r c u m f e r e n t i a l l y  

s p a c e d   a c c e s s   o p e n i n g s   185  may  be  p r o v i d e d   in   f l a n g e  

p o r t i o n   182 .   The  hub  p o r t i o n   has   a  c e n t r a l   a n n u l a r  

b o r e   186  f o r   r e c e i v i n g   f a s t e n i n g   means   30,  w h i c h   may  b e  

in  t he   form  of  a  s e l f - t h r e a d i n g   s e l f - l o c k i n g   s c r e w   mem- 

be r   or  t he   b o r e   96  may  be  t h r e a d e d ,   and  may  p r e f e r a b l y  

i n c l u d e   an  e l a s t o m e r i c   r i n g   member  187,   o r ,   p r e f e r a b l y  

a  m e t a l l i c   w a s h e r ,   F i g s .   6  &  8 .  

A  r a d i a l l y   i n n e r m o s t   a n n u l a r   a x i a l l y   e x t e n d i n g  

f i r s t   i n n e r   r im  p o r t i o n   188  is   r a d i a l l y   o u t w a r d l y   s p a c e d  

f rom  and  c o n c e n t r i c   w i t h   hub  p o r t i o n   180  to  p r o v i d e   a n  

a n n u l a r   c a v i t y   190  t h e r e b e t w e e n   in  and  a d j a c e n t   to  w h i c h  

a r e   m o u n t e d   the   d r i v e   end  p o r t i o n s   34  of  t h e   w i r e   mem- 

b e r s   16  and  the   d r i v e   h e a d   p o r t i o n s   42  of  a r m a t u r e s   1 8 .  

A  f l a t   r a d i a l l y   e x t e n d i n g   a n n u l a r   i n n e r   s i d e   s u r f a c e  

192  of  hub  p o r t i o n   180  i s   l o c a t e d   a x i a l l y   o p p o s i t e   t h e  



d r i v e   h e a d   p o r t i o n s   42  w h i c h ,   in   t h e   e m b o d i m e n t   of  F i g s .  

1 - 3 ,   p r o v i d e s   a r m a t u r e   l o c a t i n g   means   e n g a g e a b l e   w i t h  

t h e   d r i v e   h e a d   p o r t i o n s   42  in   t he   r e t r a c t e d   n o n - p r i n t  

p o s i t i o n   e s t a b l i s h e d   by  c o m p r e s s i o n   s p r i n g   member s   37  

w h i c h   b i a s   t h e   w i r e   m e m b e r s   16  and  the   a r m a t u r e   m e m b e r s  

18  t o w a r d   t h e   r e t r a c t e d   n o n - p r i n t   p o s i t i o n .   In  t h e  

e m b o d i m e n t s   of   F i g s .   6  &  8,  an  a n n u l a r   e l a s t o m e r i c  

0 - r i n g   member   193  m o u n t e d   in   an  a n n u l a r   g r o o v e   1 9 0 a ,   F i g .  

8,  i s   u s e d   as  t h e   a r m a t u r e   l o c a t i n g   means   a n d . a l s o   a  

v i b r a t i o n   d a m p e n i n g   means   to  r e d u c e   a r m a t u r e   v i b r a t i o n .  

The  r i m   p o r t i o n   188  i n c l u d e s   i n n e r   and  o u t e r  

a x i a l l y   e x t e n d i n g   a n n u l a r   s i d e   s u r f a c e s   194 ,   196  c o n -  

n e c t e d   by  a  r a d i a l l y   e x t e n d i n g   a n n u l a r   end  s u r f a c e   1 9 8 ,  

F i g s .   3,  6  &  8.  G u i d e   s l o t   means   40  a r e   f o r m e d   in   r i m  

p o r t i o n   188  by  a x i a l l y   e x t e n d i n g   s p a c e d   p a r a l l e l   s i d e  

s u r f a c e s   199 ,   200,   F i g .   1,  and  a  r a d i a l l y   and  c i r c u m -  

f e r e n t i a l l y   e x t e n d i n g   c o n n e c t i n g   s u r f a c e   201,   F i g s .   3 ,  

6  &  8.  S i d e   s u r f a c e s   199 ,   200  a r e   s p a c e d   a p a r t   a  d i s -  

t a n c e   s l i g h t l y   g r e a t e r ,   e . g . . 0 0 2   to  .004  i n c h ,   t h a n  

t h e   w i d t h   o f   a r m a t u r e   p o r t i o n   42  f o r   l o o s e l y   g u i d i n g  

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

b e t w e e n   t h e   n o n - p r i n t   and  t he   p r i n t   p o s i t i o n .  

The  r e t a i n e r   s l o t   and  l o c a t i n g   means   p o r t i o n s  

184  of  t h e   e m b o d i m e n t   of   F i g s .   1 - 3 ,   e a c h   c o m p r i s e   a  

c e n t r a l   r a d i a l l y   o u t w a r d l y   e x t e n d i n g   f l a n g e   p o r t i o n   2 0 2  

f o r m e d   as  a  c o n t i n u a t i o n   of  a n n u l a r   f l a n g e   p o r t i o n   1 8 2  

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

f l a n g e   p o r t i o n s   204,  206  a t   t h e   c o r n e r s   w h i c h   h a v e   a n  

a x i a l   l e n g t h   s u c h   as  to  s t r a d d l e   and  e x t e n d   a  s u b -  

s t a n t i a l   d i s t a n c e   a x i a l l y   b e y o n d   t he   o u t e r   s u r f a c e   47  

of   o u t e r   p o l e   48.  The  a b u t m e n t   p o s t   p o r t i o n s   h a v e  

o p p o s i t e l y   f a c i n g   p a r a l l e l   i n n e r   s i d e   s u r f a c e s   208,   2 1 0 ,  

and  a  t r a n s v e r s e   c o n n e c t i n g   s u r f a c e   211  l o c a t e d   o p p o s i t e  

and  p a r a l l e l   to   o u t e r   p o l e   s u r f a c e   47  to   d e f i n e   t h e   s l o t  

m e a n s   41  w h i c h   a r e   c e n t e r e d   on  and  e x t e n d   t r a n s v e r s e l y  

r e l a t i v e   to   t h e   a s s o c i a t e d   one  of  t h e   r a d i a l   c e n t e r  

l i n e s   21  o f   e a c h   a r m a t u r e .   The  c r o s s - s e c t i o n a l   a r e a   o f  



a b u t m e n t   p o s t   p o r t i o n s   204,   206  a r e   s l i g h t l y   s m a l l e r  

t h a n   t h e   a r e a   of  a r m a t u r e   s l o t s   170,   172  so  as  to  b e  

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

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

.002  to  .004  i n c h .   The  p o s t   p o r t i o n s   204,  206  h a v e  

n o t c h e s   212,  214,  F i g .   2,  to  p r o v i d e   a x i a l l y   f a c i n g  

c o p l a n a r   a b u t m e n t   s u r f a c e s   means   215,  216  f o r   r i g i d  

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

o u t e r   p o l e   s u r f a c e   47  o p p o s i t e   a r m a t u r e   s l o t s   170,   1 7 2 ,  

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

s i d e   s u r f a c e s   217,  218  f o r   r e l a t i v e l y   l o o s e   a b u t t i n g  

e n g a g e m e n t   w i t h   o u t e r   p o l e   s i d e   s u r f a c e s   151,   1 5 2 .  

Thus ,   in  t he   a s s e m b l e d   p o s i t i o n ,   F i g .   2,  t he   o u t e r   p o l e  

end  s u r f a c e   47  and  s l o t   s u r f a c e s   208,  210,  211  p r e c i s e l y  

d e f i n e   t he   s l o t   means   41  w h i c h   has   a  f i x e d   r e c t a n g u l a r  

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

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

a r m a t u r e   p o r t i o n   174  w h i l e   b e i n g   r e l a t i v e l y   p r e c i s e l y  

d i m e n s i o n e d   so  as  to  p r o v i d e   a  f i x e d   c r o s s - s e c t i o n a l  

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

p o r t i o n   174  s u f f i c i e n t   to  r e l a t i v e l y   c l o s e l y   c o n f i n e   t h e  

a r m a t u r e   in  s l o t   means   41  w h i l e   a l s o   e n a b l i n g   s u f f i c i e n t  

m o v e m e n t   of  t he   a r m a t u r e   d u r i n g   o p e r a t i o n .   F u r t h e r m o r e ,  

w h i l e   t h e   f l a n g e   p o r t i o n   182  is   c o n s t r u c t e d   and  a r r a n g e d  

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

p o r t i o n   180  and  t h e   m u l t i p l e   c i r c u m f e r e n t i a l   s p a c e d  

a r e a s   of  a b u t m e n t   b e t w e e n   p o s t   p o r t i o n s   204,  206  a n d  

o u t e r   p o l e s   47  to  e n a b l e   l i m i t e d   a x i a l   a d j u s t m e n t   o f  

hub  s u r f a c e   192  by  a d j u s t m e n t   of  f a s t e n i n g   d e v i c e   30  t o  

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

39  and  i n n e r   p o l e   end  s u r f a c e   44,  t he   c o n f i g u r a t i o n   o f  

t he   s l o t   means   41  and  t h e i r   r e l a t i o n s h i p   to  t he   a r m a t u r e  

member  18  do  no t   c h a n g e .   Thus ,   one  a d v a n t a g e   of  such   a  

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

e l i m i n a t i o n   of  t he   use   of  s e p a r a t e   r e s i l i e n t   a r m a t u r e  

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

or  more  p o r t i o n s   of  t h e   a r m a t u r e   as  has  h e r e t o f o r e   b e e n  



a c c e p t e d   p r a c t i c e   in   t h e   a r t .  

In  t h e   a l t e r n a t i v e   e m b o d i m e n t   of   F i g s .   6  &  7 ,  
t h e   r e t a i n e r   s l o t   and  l o c a t i n g   means   p o r t i o n s   184  h a v e  

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

m e a n s   29  o t h e r w i s e   b e i n g   of  t h e   same  g e n e r a l   c o n -  

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

c l u d i n g   t h e   a l t e r n a t i v e   u s e   of  t he   r e s i l i e n t   0 - r i n g  

member   193  to  l o c a t e   and  d a m p e n   t he   r e t u r n   m o v e m e n t   o f  

t h e  a r m a t u r e   m e m b e r s   18  to  t h e   n o n - p r i n t   p o s i t i o n .   I n  

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

p o r t i o n s   184  e a c h   c o m p r i s e   a  r a d i a l l y   o u t w a r d l y   e x t e n d i n g  

f l a n g e   p o r t i o n   220  f o r m e d   as  a  c o n t i n u a t i o n   of  a n n u l a r  

f l a n g e   p o r t i o n   182  and  h a v i n g   a  p a i r   of  s p a c e d   a x i a l l y  

e x t e n d i n g   s u p p o r t   p o s t   p o r t i o n s   222,   223  w i t h   o p p o s i t e l y  

f a c i n g   p a r a l l e l   i n n e r   s i d e   s u r f a c e s   225,   226,   F i g .   7 , - -  

and  a  t r a n s v e r s e   c o n n e c t i n g   s u r f a c e   227,   F i g .   6,  o p p o s i t e  

o u t e r   p o l e   end  s u r f a c e   47  to   p r e c i s e l y   d e f i n e   t h e   s l o t  

m e a n s   41  as  p r e v i o u s l y   d e s c r i b e d .   I n w a r d l y   f a c i n g   n o t c h e s  

( n o t   shown)   a r e   p r o v i d e d   in   s u p p o r t   p o s t   p o r t i o n s   2 2 2 ,  

223  as  p r e v i o u s l y   d e s c r i b e d   to  a b u t   t h e   o u t e r   p o l e   e n d  

s u r f a c e   47  and  l o o s e l y   a b u t t i n g l y   e n g a g e   t h e   s i d e   s u r -  

f a c e s   151 ,   152  of  t h e   o u t e r   p o l e   48.  T h u s ,   t h e   n o t c h e d  

p o r t i o n   174  of  t h e   a r m a t u r e   i s   m o v a b l y   c o n f i n e d   w i t h i n  

t h e   s l o t   means   41  as  p r e v i o u s l y   d e s c r i b e d .   In  a d d i t i o n ,  

as  shown  in  F i g .   6,  a  r a d i a l l y   o u t e r   m o s t   p o r t i o n   2 2 8  

of   f l a n g e   p o r t i o n   220,   b e t w e e n   an  i n n e r   s u r f a c e   229  a n d  

o u t e r   p e r i p h e r a l   s u r f a c e   230,   i s   made  more   r i g i d   t h a n  

f l a n g e   p o r t i o n   182  by  i n c r e a s i n g   t h e   t h i c k n e s s   of   t h e  

m a t e r i a l .   The  o u t e r   s u r f a c e   230  i s   l o c a t e d   r a d i a l l y  

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

s u r f a c e   169  and  s u r f a c e   227  e x t e n d s   a l o n g   a  s u b s t a n t i a l  

l e n g t h   of   t h e   a r m a t u r e   end  p o r t i o n   b e t w e e n   s u r f a c e s   2 2 9 ,  

230.   An  a n n u l a r   a x i a l l y   e x t e n d i n g   s p r i n g   m o u n t i n g  

c a v i t y   232  i s   p r o v i d e d   in   an  a n n u l a r   h o u s i n g   p o r t i o n  

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

220  in   r a d i a l   a l i g n m e n t   w i t h   a r m a t u r e   c e n t e r   l i n e s   21  

and  h a v i n g   a  c e n t r a l   a x i s   236  w h i c h   i n t e r s e c t s   t he   a r e a  



of  a r m a t u r e   p i v o t   on  the   r o u n d e d   o u t e r   edge  p i v o t   s u r -  

f a c e   156  of  t h e   o u t e r   p o l e   48.  A  c o m p r e s s i o n   s p r i n g  

means   240  i s   m o u n t e d   in  c a v i t y   232  in  b i a s i n g   e n g a g e -  

men t   w i t h   t h e   a r m a t u r e   s i d e   s u r f a c e   38  o p p o s i t e   t h e   p o l e  

p i v o t   s u r f a c e   156  to  c o n t i n u o u s l y   l i g h t l y   h o l d   t h e  

o p p o s i t e   a r m a t u r e   s u r f a c e   39  on  t h e   p i v o t   s u r f a c e   1 5 5  

w i t h o u t   e x e r t i n g   any  s u b s t a n t i a l   m o m e n t  o f   f o r c e   as  h a s  

been   p r i o r   a r t   p r a c t i c e .   In  t h i s   m a n n e r ,   o p e r a t i n g  

n o i s e   and  w e a r   may  be  m i n i m i z e d .  

A n o t h e r   e m b o d i m e n t   of  t he   r e t a i n e r   s l o t   a n d  

l o c a t i n g ' m e a n s   p o r t i o n s   184,   w h i c h   a r e   e q u a l l y   c i r c u m -  

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

d e s c r i b e d   a r m a t u r e   r e t a i n i n g   c o v e r   p l a t e   means   29,  a s  

shown  in  F i g s .   8 - 1 0 ,   c o m p r i s e s   a  r a d i a l l y   o u t w a r d l y   e x -  

t e n d i n g   f l a n g e   p o r t i o n   250  f o r m e d   as  a  c o n t i n u a t i o n   o f  

a n n u l a r   f l a n g e   p o r t i o n   182  and  h a v i n g   a  p a i r   of  s p a c e d  

a x i a l l y   e x t e n d i n g   s u p p o r t   p o s t   p o r t i o n s   254,  256,  F i g .  

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

258,  260.   S e a t i n g   and  s u p p o r t   means   a r e   p r o v i d e d   o n  

s u p p o r t   f l a n g e   p o r t i o n s   254,   256  by  i n w a r d l y   f a c i n g  

n o t c h e s   262,  264  h a v i n g   t r a n s v e r s e   c o p l a n a r   a b u t m e n t  

s u r f a c e s   266,  268  a d a p t e d   to  be  a b u t t i n g l y   s e a t e d  

a g a i n s t   t he   o u t e r   p o l e   end  s u r f a c e   47  and  o p p o s i t e l y  

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

270,  272  a d a p t e d   to  l o o s e l y   a b u t t i n g l y   e n g a g e   t he   s i d e  

s u r f a c e s   151,   152  of  t he   o u t e r   p o l e   48.  The  n o t c h e d  

a r m a t u r e   p o r t i o n   174  is   r e c e i v e d   b e t w e e n   s u r f a c e s   2 5 8 ,  

260  as  p r e v i o u s l y   d e s c r i b e d .   A  r e l a t i v e l y   r e s i l i e n t  

r a d i a l l y   o u t w a r d l y   e x t e n d i n g   a r m a t u r e   e n g a g i n g   t o n g u e  

means   274  is   i n t e g r a l l y   f o r m e d   in  a  r e c t a n g u l a r   r a d i a l l y  

e x t e n d i n g   o p e n i n g   276  in  c o v e r   p l a t e   means   29  a l o n g  

r a d i a l   c e n t e r   l i n e s   21  f o r   d e f i n i n g   e a c h   c o n f i n i n g   s l o t  

means   40  and  f o r   a p p l y i n g   r e s i l i e n t   s p r i n g - l i k e   f o r c e  

to  t he   a r m a t u r e .   A  r a d i a l l y   i n n e r m o s t   s i d e   s u r f a c e   278  

of  t he   o p e n i n g   276  i s   l o c a t e d   in  t he   main   f l a n g e , p o r t i o n  

182  a d j a c e n t   a c c e s s   o p e n i n g   185  and  the   r a d i a l l y   o u t e r -  

mos t   s i d e   s u r f a c e   280  is   l o c a t e d   in  t he   f l a n g e   p o r t i o n  



250  a d j a c e n t   t h e   o u t e r   s i d e   s u r f a c e   282  t h e r e o f .   T h e  

t o n g u e   means   274  h a s   r e c t a n g u l a r   p e r i p h e r a l   and  c r o s s -  

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

p o r t i o n   284  a l o n g   o p e n i n g   w a l l   278,  f l a t   i n n e r   and  o u t e r  

a x i a l l y   s p a c e d   s i d e   s u r f a c e s   286,   288 ,   and  p a r a l l e l  

c i r c u m f e r e n t i a l l y   s p a c e d   s i d e   s u r f a c e s   290 ,   292,   c o n -  

n e c t e d   by  a  t r a n s v e r s e   end  s u r f a c e   294 .   As  shown  in   F i g .  

8,  t h e   t o n g u e   p o r t i o n   274  i s   a x i a l l y   i n w a r d l y   i n c l i n e d  

f rom  h i n g e   p o r t i o n   284  t o w a r d   t h e   o u t e r   p o l e   p i v o t   s u r -  

f a c e   156  and  t e r m i n a t e s   in   o p p o s i t e   a x i a l l y   s p a c e d  

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

means   41  w h i l e   a l s o   e n a b l i n g   r e s i l i e n t   b i a s i n g   e n g a g e -  

m e n t   of  t h e   o u t e r   end  p o r t i o n   of  t o n g u e   s u r f a c e   2 8 6  

w i t h   t h e   a d j a c e n t   a r m a t u r e   s i d e   s u r f a c e   38  o p p o s i t e   t h e  

p o l e   p i v o t   s u r f a c e   156  a l o n g   a  c e n t e r   l i n e   295  t o  

e l i m i n a t e   any  s u b s t a n t i a l   moment   of  f o r c e   on  a r m a t u r e  

18.   In  t h e   p r e s e n t l y   p r e f e r r e d   e m b o d i m e n t ,   t h e   c o n -  

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

r e l a t i v e l y   low  s p r i n g   r a t e   of   a p p r o x i m a t e l y   15  l b s .   p e r  
i n c h   of   d e f l e c t i o n   a l o n g   t h e   e l o n g a t e d   r e c t a n g u l a r   a r e a  

of  e n g a g e m e n t   b e t w e e n   t o n g u e   p o r t i o n   274  and  t h e   a r m a t u r e  

s i d e   s u r f a c e   38  s u f f i c i e n t   o n l y   to  l i g h t l y   h o l d   t h e  

a r m a t u r e   s u r f a c e   39  in   c o n t a c t   w i t h   p i v o t   s u r f a c e   1 5 6 .  

The  w i d t h   of  t o n g u e   p o r t i o n   274  b e t w e e n   s i d e   s u r f a c e s  

290,   292  i s   a p p r o x i m a t e l y   75%  of  t h e  w i d t h   of  t h e   n o t c h e d   -  

p o r t i o n   of   t h e   a r m a t u r e   as  i l l u s t r a t e d   in  F i g .   10.   A 

r a d i a l l y   o u t e r m o s t   p o r t i o n   296  of  f l a n g e   p o r t i o n   2 5 0 ,  

b e t w e e n   an  i n n e r   s u r f a c e   298  and  o u t e r   p e r i p h e r a l   s u r f a c e  

282,   i s   made  more  r i g i d   t h a n   f l a n g e   p o r t i o n   182  by  i n -  

c r e a s i n g   t h e   t h i c k n e s s   of   t h e   m a t e r i a l .   The  o u t e r   s u r -  

f a c e   282  i s   l o c a t e d   r a d i a l l y   o u t w a r d l y   b e y o n d   t h e   r a d i a l l y  

o u t e r m o s t   a r m a t u r e   end  s u r f a c e   169  and  s u r f a c e s   266,   2 6 8  

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

p o r t i o n   b e t w e e n   s u r f a c e s   282  &  298.   A  s e c o n d   v i b r a t i o n  

d a m p e n i n g   s p r i n g   means   i s   p r o v i d e d   by  e n g a g e m e n t   a t   3 0 0 ,  

upon   m o v e m e n t   of   t he   a r m a t u r e   b e y o n d   t h e   p r i n t   p o s i t i o n ,  

b e t w e e n   s i d e   s u r f a c e s   266,   268  of  t he   r a d i a l l y   o u t e r m o s t  



p o r t i o n   296  of  f l a n g e   p o r t i o n   250  and  the   a d j a c e n t  

r a d i a l l y   o u t e r m o s t   edge   p o r t i o n   of  t he   a r m a t u r e   d e f i n e d  

by  t h e   i n t e r s e c t i o n   of  a r m a t u r e   s u r f a c e s   38  and  169,   t h e  

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

s u c h   as  to  p r o v i d e   a  s p r i n g   r a t e   of  a p p r o x i m a t e l y   50  l b s .  

p e r   i n c h   of  d e f l e c t i o n .  

ASSEMBLY  &  OPERATION 

In  the   a s s e m b l e d   p o s i t i o n ,   t he   d r i v e   e n d  

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

f l e x e d   c o n d i t i o n   f rom  t h e   d r i v e   head   34  t h r o u g h   t a p e r e d  

p a s s a g e   94  and  is   f r e e l y   s l i d a b l y   s u p p o r t e d   and  c i r c u m -  

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

d i a m e t e r   f i r s t   b e a r i n g   means   p a s s a g e   p o r t i o n   310,   F i g s .  

3,  6  &  8,  h a v i n g   a  d i a m e t e r   s l i g h t l y   l a r g e r   t h a n   t he   w i r e  

d i a m e t e r   ( e . g . ,   .016  i n c h   d i a m e t e r   f o r   a  .0142   i n c h   w i r e  

d i a m e t e r ) .   As  shown  in  F i g .   3,  a  f i r s t   i n n e r m o s t   i n t e r -  

m e d i a t e   w i r e   p o r t i o n   312  b e t w e e n   t he   o u t l e t   o p e n i n g   o f  

b e a r i n g   means   310  and  t h e   i n l e t   o p e n i n g   of  b e a r i n g   m e a n s  

p a s s a g e   p o r t i o n   128  i s   m o u n t e d   in  a  f l e x e d   bowed  c o n -  

d i t i o n   in  p a s s a g e   p o r t i o n   122  in  c o m p l e t e   c i r c u m f e r e n t i a l l y  

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

r e l t i v e l y   s h o r t   l e n g t h   p o r t i o n   of  t he   w i r e   member  i s  

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

c o n f i n e d   by  the   r e d u c e d   d i a m e t e r   s e c o n d   b e a r i n g   m e a n s  

p a s s a g e   p o r t i o n   128  w h i c h   has   a  d i a m e t e r   s l i g h t l y  

g r e a t e r   t h a n   the   w i r e   d i a m e t e r .   A  s e c o n d   o u t e r m o s t  

i n t e r m e d i a t e   w i r e   p o r t i o n   314  b e t w e e n   b e a r i n g   p a s s a g e  

p o r t i o n   128  and  b e a r i n g   p a s s a g e   p o r t i o n   131  i s   s u p p o r t e d  

in  a  much  l e s s e r   f l e x e d   bowed  c o n d i t i o n   in   t he   f i r s t  

p a r t   of  g r o o v e   p a s s a g e   p o r t i o n   130  b e t w e e n   t h e   o u t l e t  

o p e n i n g   126  of  b e a r i n g   means   p a s s a g e   p o r t i o n   128  and  t h e  

i n l e t   o p e n i n g   to  b e a r i n g   means   p a s s a g e   p o r t i o n   131  i n  

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

f a c e s   of  t he   g r o o v e   p a s s a g e s   130.   A  r e l a t i v e l y   s h o r t  

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

and  f u l l y   c i r c u m f e r e n t i a l l y   c o n f i n e d   by  the   t h i r d  

b e a r i n g   means   p a s s a g e   p o r t i o n   131  w h i c h   has   a  s e m i -  



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

t h a n   t h e   w i r e   d i a m e t e r .   The  i n t e r m e d i a t e   p o r t i o n s   o f  

t h e   w i r e   m e m b e r s   b e t w e e n   t h e   o u t l e t   o p e n i n g s   132  o f  

b e a r i n g   p a s s a g e   p o r t i o n s   131  and  t h e   i n l e t   o p e n i n g s   o f  

b e a r i n g   p a s s a g e   p o r t i o n s   101  a r e   o n l y   v e r y   s l i g h t l y   i n -  

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

t h a t   of  two  p a r a l l e l   l a t e r a l l y   o f f s e t   rows  of  c o p l a n a r  

g r o u p s   of   s t a g g e r e d   w i r e   member s   to  one  row  of  c o p l a n a r  

a l i g n e d   c l o s e l y   a d j a c e n t   w i r e   m e m b e r s .   A  r e l a t i v e l y  

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

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

c o n f i n e d   in   b e a r i n g   means   p a s s a g e   p o r t i o n   101  w h i c h   h a s  

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

d i a m e t e r   ( e . g . ,   - . 0 1 4 5   =,  . 0002   i n c h   d i a m e t e r   f o r   a  

. 0 1 4 2   i n c h   d i a m e t e r   w i r e ) .   A f t e r   t h e   w i r e   m e m b e r s   h a v e  

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

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

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

r e c i p r o c a b l e   m o v e m e n t   in   use   by  f o u r   r e l a t i v e l y   s h o r t  

l e n g t h   b e a r i n g   means   p a s s a g e   p o r t i o n s   310,   128 ,   1 3 2 ,  

1 0 1 ,   t h e   a x i a l   s p a c i n g   and  l e n g t h   of  e a c h   s e t   of  b e a r i n g  

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

a x i a l   s p a c i n g   b e t w e e n   a d j a c e n t   p a i r s   of  p a s s a g e   p o r t i o n s  

b e i n g   s u b s t a n t i a l l y   e q u a l   w h e r e b y   a p p r o x i m a t e l y   t h r e e  

e q u a l   l e n g t h s   of   t h e   w i r e   member  e x t e n d   b e t w e e n   t h e   o u t -  

l e t   o p e n i n g   of   b e a r i n g   p a s s a g e   310  and  t h e   i n l e t   o p e n i n g  

of   b e a r i n g   p a s s a g e   128 ,   b e t w e e n   t h e   o u t l e t   o p e n i n g   1 2 6  

of   b e a r i n g   p a s s a g e   128  and  the   i n l e t   o p e n i n g   of  b e a r i n g  

p a s s a g e   131 ,   and  b e t w e e n   t h e   o u t l e t   o p e n i n g   132  o f  

b e a r i n g   p a s s a g e   131  and  the   i n l e t   o p e n i n g   of   b e a r i n g  

p a s s a g e   1 0 1 .  

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

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

p i v o t   means   155 ,   F i g .   3,  or  156,   F i g s .   6  &  8,  p r o v i d e d  

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

m o s t   p o l e   p o r t i o n s   48  i s   of  maximum  r a d i a l   l e n g t h ,   e . g .  

a p p r o x i m a t e l y   .80  i n c h e s ,   and  the   p o r t i o n   of   t h e  



a r m a t u r e s   e x t e n d i n g   r a d i a l l y   o u t w a r d l y   b e y o n d   t he   p o l e  

p i v o t   means   i s   of  minimum  r a d i a l   l e n g t h ,   e . g .   a p p r o x i -  

m a t e l y   .03  i n c h   so  t h a t   t h e   a r c u a t e   l e n g t h   of  p i v o t a l  

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

p o r t i o n   42  i s   m a x i m i z e d   w h i l e   t h a t   of  t he   r a d i a l l y   o u t e r -  

m o s t   a rmature   end  p o r t i o n s   a d j a c e n t   s l o t   means   41  i s   o f  

min imum  d i s t a n c e .  

When  the   c o i l   m e m b e r s   24  a r e   e n e r g i z e d ,   m a g n e t i c  

f o r c e   i s   e f f e c t i v e   on  t he   a r m a t u r e   p o r t i o n s   o p p o s i t e  

i n n e r   p o l e   p o r t i o n s   45  to  p i v o t a l l y   move  t h e   a r m a t u r e s  

t o w a r d   t h e   i n n e r   p o l e   end  s u r f a c e s   44  by  p i v o t a l   m o v e m e n t  

a b o u t   p i v o t a l   means   155  or   156  u n t i l   t he   s i d e   s u r f a c e s  

39  of  t he   a r m a t u r e s   become  p a r a l l e l   w i t h   t he   end  s u r f a c e s  

44,  47  of  t he   p o l e   p o r t i o n s .   When  the   c o i l   members   24 

have   b e e n   d e - e n e r g i z e d ,   t h e   c o m p r e s s i o n   s p r i n g s   37 

a s s o c i a t e d   w i t h   t he   w i r e  m e m b e r s   16  and  the   r e b o u n d   f o r c e  

of  t h e   s h e e t s   of  p a p e r   i m p a c t e d   by  t he   w i r e   members   c o m -  

b i n e   to  r e t u r n   t he   a r m a t u r e   m e m b e r s   and  the   w i r e   m e m b e r s  

to  t he   n o n - p r i n t   p o s i t i o n .   O v e r t r a v e l   of  t h e   r a d i a l  

i n n e r m o s t   a r m a t u r e   p o r t i o n s   42  d u r i n g   t h e   r e t u r n   m o v e m e n t  

is   l i m i t e d   by  s u r f a c e   192,   F i g .   3,  or  t he   r e s i l i e n t  

O - r i n g   members   193  of  F i g s .   6  &  8.  The  s i n g l e   c e n t e r  

c o n n e c t i o n   p r o v i d e d   by  the   t h r e a d e d   f a s t e n i n g   means   30 

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

i e .   t h e   w i r e   h o u s i n g   means   10  and  t h e   p o l e   means   23  w h i c h  

a r e   f i x e d   to  p l a t e   means   22,  e n a b l e s   v e r y   f i n e   a c c u r a t e  

a d j u s t m e n t   of  t he   a i r   gap  b e t w e e n   t h e   a r m a t u r e   m e m b e r s  

and  t h e   p o l e   p o r t i o n s .  

In  e a c h   of  t he   e m b o d i m e n t s   of  F i g s .   1 - 5 ,   6  &  7 

and  8 - 1 0 ,   t h e   a r m a t u r e   r e t a i n e r   c o v e r   p l a t e   means   29  i s  

made  of  one  p i e c e   of  r e l a t i v e l y   i n e x p e n s i v e   m o l d e d   p l a s t i c  

m a t e r i a l .   The  r a d i a l l y   o u t e r m o s t   s l o t   and  a b u t m e n t   m e a n s  

p o r t i o n s   184  have   c i r c u m f e r e n t i a l l y   s p a c e d   c o p l a n a r  

a b u t m e n t   s u r f a c e s   215,  216,   &  266,  288  e n g a g i n g   the   o u t e r  

end  s u r f a c e s   47  of  t he   o u t e r   p o l e   p o r t i o n s   48  to  d e f i n e  

a r m a t u r e   c o n f i n i n g   s l o t s   41  w h i c h   a r e   v e r y   a c c u r a t e l y  

d i m e n s i o n e d   and  l o c a t e d .   Thus ,   minimum  s p a c i n g ,   e . g .  



0 . 0 0 2   i n c h ,   b e t w e e n   s l o t   s u r f a c e s   and  a r m a t u r e   s u r f a c e s  

t h e r e w i t h i n   may  be  m a i n t a i n e d   w i t h o u t   i m p e d i n g   r a p i d  

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

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

p i v o t   w e a r   and  i n c r e a s i n g   s t a b i l i t y   due  to  more  a c c u r a t e  

and  u n i f o r m   l o c a t i o n   of  t h e   a r m a t u r e   p i v o t s .   In  a d d i t i o n ,  

a f t e r   s e a t i n g   of  t he   a b u t m e n t   s u r f a c e s   of  t he   o u t e r m o s t  

s l o t   and  a b u t m e n t   means   184  on  t h e   o u t e r   s u r f a c e s   47  o f  

t h e   o u t e r   p o l e   p o r t i o n s   48,  t h e   s i n g l e   c e n t r a l l y   l o c a t e d  

a d j u s t a b l e   f a s t e n i n g   means   30  may  be  a d j u s t e d   to  v a r i a b l y  

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

180  by  r e s i l i e n t   d e f l e c t i o n   of  t h e   i n t e r m e d i a t e   f l a n g e  

p o r t i o n   182  w i t h o u t   c h a n g i n g   t he   l o c a t i o n   or   s i z e   o f  

t he   o u t e r m o s t   s l o t   means   4 1 .  

I f   i t   i s   d e s i r a b l e   or  n e c e s s a r y   to  r e d u c e  

v i b r a t i o n   and  r e s u l t i n g   n o i s e   and  w e a r   of  t he   e m b o d i m e n t  

of  F i g s .   1 - 3 ,   t h e   r e s i l i e n t   c u s h i o n   means   193  a n d / o r  

b i a s i n g   s p r i n g   means   240  or   274  &  296  of   t h e   e m b o d i m e n t s  

of  F i g s .   6  &  7  and  8-10  may  be  u t i l i z e d .   In  t he   a p p a r a t u s  

of  t h e   e m b o d i m e n t s   of  F i g s .   6  &  7  and  8 - 1 0 ,   t he   0 - r i n g  

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

end  p o r t i o n s   42  r a d i a l l y   o u t w a r d l y   of  t he   a r e a   of   e n g a g e -  

m e n t   w i t h   w i r e   d r i v e   head   34.  The  a x i a l   l o c a t i o n   of  t h e  

O - r i n g   may  be  u n i f o r m l y   a d j u s t e d   by  a d j u s t m e n t . o f   f a s t e n e r  

m e a n s   30  to  u n i f o r m l y   v a r y   t h e   a r m a t u r e   a i r   gaps   r e l a t i v e  

to  t h e   i n n e r m o s t   p o l e   o u t e r   s u r f a c e   4 4 .  

In  t h e   a p p a r a t u s   of   t h e   e m b o d i m e n t   of  F i g s .   6 

&  7,  s e p a r a t e   s p r i n g   means   240  may  be  e m p l o y e d   to  c o n -  

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

174  on  t h e   p i v o t a l   s u r f a c e ' 1 5 6   of  t h e   o u t e r   p o l e   p o r t i o n .  

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

o p p o s i t e   t h e   p i v o t a l   s u r f a c e   156  so  as  to  e l i m i n a t e   a n y  

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

end  p o r t i o n   of   t he   a r m a t u r e   b e y o n d   t he   p i v o t   w h i c h   w o u l d  

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

t h e   n o n - p r i n t   p o s i t i o n   in   o p p o s i t i o n   to  m o v e m e n t   t o w a r d  

t h e   p r i n t   p o s i t i o n .   O v e r t r a v e l   of  t he   a r m a t u r e   b e y o n d  



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

o u t e r m o s t   a r m a t u r e   edge   p o r t i o n   b e y o n d   p i v o t   156  w i t h  

t h e   o v e r l a p p i n g   p o r t i o n   of  s u r f a c e   227  w h i c h   a p p l i e s   a  

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

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

ment   f rom  t he   n o n - p r i n t   p o s i t i o n   to  t he   p r i n t   p o s i t i o n .  

In  o p e r a t i o n   of   t h e   a p p a r a t u s   of  t he   e m b o d i m e n t  

of  F i g s .   8 - 1 0 ,   t h e   r e l a t i v e l y   f l e x i b l e   h o l d i n g   means   274  

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

l a t i v e l y   low  b i a s i n g   f o r c e   of  a p p r o x i m a t e l y   0 .3   l b s .  

a l o n g   a  r e l a t i v e l y   l o n g   l e n g t h   and  r e l a t i v e l y   n a r r o w  

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

d i r e c t l y   o p p o s i t e   t he   p i v o t   a r e a   156  on  t he   o u t e r   p o l e  

48.  A g a i n ,   e n g a g e m e n t   of  t he   r a d i a l l y   o u t e r m o s t   e d g e  

p o r t i o n   of  t he   a r m a t u r e   w i t h   s u r f a c e   286  l i m i t s   o v e r  

t r a v e l   of   t he   a r m a t u r e s   by  a p p l i c a t i o n   of  a  r e l a t i v e l y  

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

o p e r a t i o n .  

In  t h i s   m a n n e r ,   v i b r a t i o n   and  r e s u l t i n g   w e a r  

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

f r e q u e n c y   r e s p o n s e   w i t h   minimum  r e t a r d a t i o n   of  a r m a t u r e  

m o v e m e n t   as  c o m p a r e d   w i t h   p r i o r   a r t   a p p a r a t u s   such   as  my 
p r i o r   U n i t e d   S t a t e s   P a t e n t   No.  3 , 9 2 9 , 2 1 4 .   The  s p r i n g  

means   p r o v i d e d   by  s u r f a c e s   227  &  286  of  f l a n g e   p o r t i o n s  

228  &  296  a r e   c o n s t r u c t e d   and  a r r a n g e d   to  have   a  r e -  

l a t i v e l y   h i g h   s p r i n g   r a t e   and  to  a p p l y   a  r e l a t i v e l y   h i g h  

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

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

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

p o l e   s u r f a c e   156.   In  t h i s   m a n n e r ,   t he   m o v e m e n t   of  t h e  

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

t r o l l e d   by  e n g a g e m e n t   b e t w e e n   the   o u t e r   edge  of  t he   r i g i d  

a r m a t u r e   s u r f a c e   38  and  t he   r e l a t i v e l y   r i g i d   a b u t m e n t  

s u r f a c e s   227  or  286  w h i c h   a l s o   s e r v e s   to  p r o t e c t   t he   r e -  

l a t i v e l y   f l e x i b l e   t o n g u e   p o r t i o n   274  f rom  e x c e s s i v e   l o a d  

and  wear   to  w h i c h   i t   w o u l d   o t h e r w i s e   be  s u b j e c t e d .   T h u s ,  

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



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

d i f f e r e n t   s p r i n g   r a t e s   of  15  l b s .   and  50  l b s . ,   r e s p e c -  

t i v e l y ,   of   t h i s   i n v e n t i o n  i s   e f f e c t i v e   to  e n a b l e - t h e   u s e  

of  h e a v i e r   and   more  m a g n e t i c a l l y   e f f i c i e n t   a r m a t u r e s  

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

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

my  p r i o r   U n i t e d   S t a t e s   P a t e n t   No,  3 , 9 2 9 , 2 1 4 ,   f o r   e x a m p l e .  

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

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

a n d / o r   s p r i n g   means   may  be  e m p l o y e d .   For   e x a m p l e ,   in   t h e  

e m b o d i m e n t   of   F i g s .   1 - 3 ,   a  h o l d i n g   r i b   or  V - s h a p e   or   s e m i -  

c i r u l a r   s h a p e   c r o s s - s e c t i o n   may  be  p r o v i d e d   on  s u r f a c e  

211  o p p o s i t e   p i v o t   155  to  c o n t i n u o u s l y   h o l d   t h e   a r m a t u r e  

on  t h e   p i v o t   to  r e d u c e   n o i s e ,   v i b r a t i o n   and  w e a r .   T h u s  

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

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

m o d i f i e d   and  o t h e r w i s e   c o n s t r u c t e d ,   and  i t   i s   i n t e n d e d  

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

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

t he   p r i o r   a r t .  



1.  A  w i r e   m a t r i x   p r i n t   h e a d   a s s e m b l y   c o m p r i s i n g :  

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

p r i n t   end  p o r t i o n s   and  a c t u a t i n g   end  p o r t i o n s   and  b e i n g  

m o v a b l e   b e t w e e n   a  p r i n t   p o s i t i o n   and  a  n o n - p r i n t   p o s i t i o n ;  

an  e l o n g a t e d   w i r e   h o u s i n g   means   h a v i n g   a  

c e n t r a l   a x i s   and  a  p r i n t   end  p o r t i o n   and  an  a c t u a t i n g   e n d  

p o r t i o n   f o r   s u p p o r t i n g   s a i d   w i r e   member s   a b o u t   s a i d  

c e n t r a l   a x i s   fo r   m o v e m e n t   b e t w e e n   t he   n o n - p r i n t   p o s i t i o n  

and  t h e   p r i n t   p o s i t i o n ;  

a  r i g i d   m e t a l l i c   p l a t e   means   h a v i n g   a  c e n t r a l  

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

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

a  p l u r a l i t y   of  e l e c t r o m a g n e t i c   means   fo r   c a u s i n g  

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

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

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

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

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

each   e l e c t r o m a g n e t i c   means   c o m p r i s i n g   a  r a d i a l l y  

i n n e r m o s t   p o l e   p o r t i o n   h a v i n g   an  a x i a l l y   f a c i n g   o u t e r  

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

an  a x i a l l y   f a c i n g   o u t e r   end  s u r f a c e   and  t h e   p o l e   p o r t i o n s  

e x t e n d i n g   a x i a l l y   f rom  s a i d   m e t a l l i c   p l a t e   means   t o w a r d  

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

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

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

p o r t i o n ;  

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

a x i a l l y   o u t w a r d l y   of  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  

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

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

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

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

member  b e i n g   r a d i a l l y   a l i g n e d   w i t h   and  e x t e n d i n g   b e t w e e n  

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

p o r t i o n   of  one  of  s a i d   e l o n g a t e d   p r i n t i n g   w i r e   m e m b e r s ;  



an  a r m a t u r e   r e t a i n e r   p l a t e   means   b e i n g   c e n t r a l l y  
r i g i d l y   a d j u s t a b l y   c o n n e c t e d   to  s a i d   a c t u a t i n g   end  p o r t i o n  
of  s a i d   e l o n g a t e d   w i r e   h o u s i n g   means   and  h a v i n g   a  r a d i a l l y  

o u t w a r d l y   e x t e n d i n g   f l a n g e   p o r t i o n   l o c a t e d   a x i a l l y   a d j a c e n t  
and  i n   j u x t a p o s i t i o n   to   s a i d   a r m a t u r e   m e m b e r s   and  b e i n g  

r i g i d l y   c o n n e c t e d   to   s a i d   e l e c t r o m a g n e t i c   means   f o r   r e -  

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

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

m e m b e r s   and  s a i d   e l e c t r o m a g n e t i c   m e a n s ;   a n d  

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

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

a r m a t u r e   r e t a i n e r   p l a t e   means   in  a  c i r c u l a r   a r r a y   f o r  

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

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

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

2.  The  i n v e n t i o n   as  d e f i n e d   in   c l a i m   1,  and  w h e r e i n :  

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

s u p p o r t e d   on  t h e   r a d i a l l y   o u t e r m o s t   edge   of   s a i d   o u t e r -  

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

m a g n e t i c   m e a n s .  

3.  The  i n v e n t i o n   as  d e f i n e d   in   c l a i m   2,  and  f u r t h e r  

c o m p r i s i n g :  

r a d i a l l y   o u t e r m o s t   a r m a t u r e   s l o t   means   on  t h e  

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

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

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

t h e   a s s o c i a t e d   one  of  s a i d   a r m a t u r e   member s   w i t h o u t   c o n -  

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

m o v e m e n t   b e t w e e n   t h e   n o n - p r i n t   p o s i t i o n   and  t h e   p r i n t  

p o s i t i o n .  

4.  The  i n v e n t i o n   as  d e f i n e d   in  c l a i m   3,  and  w h e r e -  

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

c o m p r i s i n g :  

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

p o r t i o n s   e x t e n d i n g   a x i a l l y   f rom  t h e   r a d i a l l y   e x t e n d i n g  

f l a n g e   p o r t i o n   of  s a i d   r e t a i n i n g   p l a t e   means   t o w a r d   s a i d  

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



e n g a g e d   t h e r e w i t h ;  

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

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

t h e r e b e t w e e n ;   a n d  

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

member   b e i n g   p i v o t a l l y   m o v a b l y   m o u n t e d   in  and  l o o s e l y  

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

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

5.  The  i n v e n t i o n   as  d e f i n e d   in   c l a i m   4,  and  f u r t h e r  

c o m p r i s i n g :  

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

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

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

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

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

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

and  l a t e r a l l y   c o n f i n i n g   the   a s s o c i a t e d   one  of  s a i d  

a r m a t u r e   member s   w i t h o u t   c o n t a c t   b e i n g   made  w i t h   a x i a l l y  

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

t he   n o n - p r i n t   p o s i t i o n   and  t h e   p r i n t   p o s i t i o n .  

6.  The  i n v e n t i o n   as  d e f i n e d   in   c l a i m   5,  and  w h e r e i n  

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

p r i s i n g :  

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

e x t e n d i n g   a x i a l l y   f rom  t he   r a d i a l l y   e x t e n d i n g   f l a n g e  

p o r t i o n   of  s a i d   r e t a i n i n g   p l a t e   means   t o w a r d   s a i d  

a r m a t u r e   member  and  h a v i n g   a  c i r c u m f e r e n t i a l l y   e x t e n d i n g  

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

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

7.  The  i n v e n t i o n   as  d e f i n e d   in  c l a i m   6,  a n d  

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

f u r t h e r   c o m p r i s i n g :  

an  a n n u l a r   r im  p o r t i o n   on  s a i d   r a d i a l l y   e x t e n d -  

ing  f l a n g e   p o r t i o n   of  s a i d   r e t a i n i n g   p l a t e   means ,   e a c h  

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

8.  The  i n v e n t i o n   as  d e f i n e d   in  c l a i m   3,  a n d  

f u r t h e r   c o m p r i s i n g :  



a d j u s t a b l e   f a s t e n i n g   means   c o n n e c t i n g   s a i d   r e -  

t a i n e r   p l a t e   means   to  s a i d   a c t u a t i n g   end  p o r t i o n   of  s a i d  

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

e q u a l   a d j u s t m e n t   of   t h e   a i r   gap  b e t w e e n   e a c h   a r m a t u r e  

member   and  t h e   a s s o c i a t e d   one   of   s a i d   e l e c t r o m a g n e t i c   m e a n s .  

9.  The  i n v e n t i o n   as  d e f i n e d   in   c l a i m   1,  and  w h e r e i n  

e a c h   s l o t   means   c o m p r i s i n g :  

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

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

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

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

r a d i a l l y   o u t e r m o s t   p o l e   p o r t i o n ;  

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

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

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

p o r t i o n ;  

a  p a i r   of   f l a t   p a r a l l e l   c o p l a n a r   c i r c u m -  

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

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

t h a n   t h e   w i d t h   of   t h e   a d j a c e n t   p o r t i o n   of  t h e   a s s o c i a t e d  

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

f i n i n g   t h e   a r m a t u r e   member   t h e r e b e t w e e n ;   a n d  

a  f l a t   t r a n s v e r s e   s u r f a c e   means   e x t e n d i n g   t r a n s -  

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

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

and  a x i a l l y   s p a c e d   f rom  t h e   o u t e r   end  s u r f a c e   of   s a i d  

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

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

10.  The  i n v e n t i o n   as  d e f i n e d   in  c l a i m   1,  and  w h e r e -  

in   s a i d   r e t a i n e r   p l a t e   means   c o m p r i s i n g :  

a  c i r c u m f e r e n t i a l l y   c o n t i n u o u s   s u b s t a n t i a l l y  

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

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

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



and  b e i n g   r e s i l i e n t l y   d e f l e c t a b l e   r e l a t i v e   t h e r e t o ;  

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

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

of  and  i n t e g r a l   w i t h   and  e x t e n d i n g   r a d i a l l y   o u t w a r d l y  

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

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

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

p o l e   p o r t i o n s ;  

s u p p o r t   s u r f a c e   means   on  e a c h   of  s a i d   i n -  

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

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

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

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

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

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

s i d e   s u r f a c e s   and  a  t r a n s v e r s e   c o n n e c t i n g   s u r f a c e   e x t e n d i n g  

b e t w e e n   s a i d   s i d e   s u r f a c e s   and  s a i d   o u t e r   end  s u r f a c e   o f  

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

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

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

b e t w e e n   t h e   n o n - p r i n t   p o s i t i o n   a n d . t h e   p r i n t   p o s i t i o n .  

11.  The  i n v e n t i o n   as  d e f i n e d   in   c l a i m   10,  and  w h e r e i n :  

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

f i x e d   r e l a t i v e   to  s a i d   o u t e r   p o l e   p o r t i o n s   and  s a i d  

c e n t e r   p o r t i o n   b e i n g   a x i a l l y   d i s p l a c e a b l e   r e l a t i v e   to  -  

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

of  s a i d   i n t e r m e d i a t e   f l a n g e   p o r t i o n   r e l a t i v e   to  s a i d  

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

gap  b e t w e e n   t he   a r m a t u r e   and  t he   i n n e r m o s t   p o l e   p o r t i o n .  

12.  The  i n v e n t i o n   as  d e f i n e d   in  c l a i m   11,  a n d  

f u r t h e r   c o m p r i s i n g :  

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

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

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

to  s a i d   i n d i v i d u a l   f l a n g e   p o r t i o n s .  

13.  The  i n v e n t i o n   as  d e f i n e d   in  c l a i m   10,  a n d  

f u r t h e r   c o m p r i s i n g :  



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

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

t h e   a s s o c i a t e d   a r m a t u r e   member  d i r e c t l y   o p p o s i t e   s a i d  

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

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

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

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

p r i n t   p o s i t i o n   and  t h e   p r i n t   p o s i t i o n .  

14.   The  i n v e n t i o n   as  d e f i n e d   in   c l a i m   13,  a n d  

f u r t h e r   c o m p r i s i n g :  

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

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

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

a s s o c i a t e d   a r m a t u r e   member   r a d i a l l y   o u t w a r d l y   of  s a i d  

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

p o s i t i o n   to   l i m i t   o v e r t r a v e l   of  t h e  a r m a t u r e   m e m b e r  

b e y o n d   t h e   p r i n t   p o s i t i o n .  

15.   The  i n v e n t i o n   as  d e f i n e d   in   c l a i m   14,   a n d  

f u r t h e r   c o m p r i s i n g :  

c u s h i o n   and  l o c a t i n g   means   m o u n t e d   on  s a i d  

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

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

a d j a c e n t   to   t h e   a r e a   of  e n g a g e m e n t   of  t h e   r a d i a l l y   i n n e r -  

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

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

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

of   s a i d   a r m a t u r e   members   b e y o n d   s a i d   n o n - p r i n t   p o s i t i o n .  

16.   The  i n v e n t i o n   as  d e f i n e d   in  c l a i m   15,  a n d  

f u r t h e r   c o m p r i s i n g :  

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

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

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

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

s a i d   n o n - p r i n t   p o s i t i o n   and  s a i d   p r i n t   p o s i t i o n .  
17.   The  i n v e n t i o n   as  d e f i n e d   in   c l a i m   14,  a n d  

w h e r e i n   s a i d   s p r i n g   means   c o m p r i s i n g :  



a  c o m p r e s s i o n   s p r i n g   means   m o u n t e d   in  a  s p r i n g  

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

18.  The  i n v e n t i o n   as  d e f i n e d   in   c l a i m   14,  a n d  

w h e r e i n   s a i d   s p r i n g   means  c o m p r i s i n g :  

a  r e s i l i e n t   i n t e g r a l   f l a p   means   c o n n e c t e d   t o  

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

means   f o r m e d   in   s a i d   i n d i v i d u a l   f l a n g e   p o r t i o n s .  

19.  The  i n v e n t i o n   as  d e f i n e d   in   c l a i m s   17  or   18 ,  

and  w h e r e i n   s a i d   a d d i t i o n a l   s p r i n g   means   c o m p r i s i n g :  

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

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

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

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

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

20.  The  i n v e n t i o n   as  d e f i n e d   in  c l a i m   1,  and  w h e r e i n :  

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

p r i s i n g   a  one  p i e c e   member  made  of   h a r d e r   m a t e r i a l   t h a n  

s a i d   r i g i d   m e t a l l i c   p l a t e   means   and  h a v i n g   an  e n l a r g e d  

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

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

r a d i a l l y   o u t e r m o s t   p o l e   p o r t i o n ;   a n d  

a  p l u r a l i t y   of  p o l y g o n a l   o p e n i n g s   in  s a i d   r i g i d  

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

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

f r i c t i o n a l l y   r e c e i v i n g   and  r e t a i n i n g   s a i d   e n l a r g e d   b a s e  

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

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

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

e n l a r g e d   b a s e   p o r t i o n   of  t he   a s s o c i a t e d   one  of  s a i d  

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

21.  The  i n v e n t i o n   as  d e f i n e d   in  c l a i m   20,  a n d  

f u r t h e r   c o m p r i s i n g :  

g r o o v e   means   p r o v i d e d   on  o p p o s i t e   s i d e   s u r f a c e s  

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

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

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

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



means   i n t o   t h e   a s s o c i a t e d   one  of   s a i d   o p e n i n g s   and  f o r m -  

ing   i n t e g r a l   r i b   means   in   t h e   s i d e   w a l l   p o r t i o n s   of   s a i d  

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

f i x e d l y   r e t a i n i n g   s a i d   e l e c t r o m a g n e t i c   means   on  s a i d  

p l a t e   m e a n s .  

22.  The  i n v e n t i o n   as  d e f i n e d   in   c l a i m   21,  and  w h e r e i n :  

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

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

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

m e t a l l i c   p l a t e   m e a n s .  
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