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@  Automatic  mechanical  pencil. 

  Automatic  mechanical  pencil  provided  with  a  chuck 
which  will  grip  a  lead  to  allow  the  advance  of  the  same, 
wherein  the  lead  is  kept  prevented  from  retraction  when  it  is 
pushed  back  by  writing  pressure,  while  the  advance  move- 
ment  of  the  lead  is  allowed  when  it  is  to  be  advanced.  The 
chuck  is  formed  by  the  combination  of  two  chuck  elements, 
which  will  cooperate  to  grip  the  lead  at  their  front  ends.  In- 
termediate  portions  of  the  chuck  elements  are  swingably 
connected,  so  that  when  rear  portions  of  the  connection  are 
pushed  by  a  spring,  front  portions  of  chuck  elements  will  be 
opened  in  the  direction  of  mutual  disconnection  to  release 
the  lead. 



B a c k g r o u n d   of  t h e   i n v e n t i o n  

1.  F i e l d   of  t he   i n v e n t i o n :  

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

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

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

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

f r o m   p a p e r   s u r f a c e .  

2.  D e s c r i p t i o n   of  t h e   p r i o r   a r t :  

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

t h o s e   of   v a r i o u s   c o n s t r u c t i o n s   h a v e   u s u a l l y   b e e n ' p r o p o s e d   a n d  

m a r k e t e d .   H o w e v e r ,   due  to  c o m p l i c a t e d   c o n s t r u c t i o n s ,   t h e y   c o u l d  

n o t   be  o b t a i n e d   e c o n o m i c a l l y .   P a r t i c u l a r l y ,   t he   m e c h a n i s m   o f  

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

be  p r e c i s e l y   made ,   and  so  i t   i s   d i f f i c u l t   to  make  m e c h a n i c a l  

p e n c i l s   h a v i n g   s u c h   c o n s t r u c t i o n   w i t h   p l a s t i c   m a t e r i a l .   N a m e l y ,  

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

i t s e l f   i s   u s u a l l y   made  to   be  a l w a y s   o p e n e d .   For   e x a m p l e ,   i n   c a s e  

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

a  s l i t   a t   i t s   t i p   p o r t i o n   to  e x p a n d   t h e   t i p   o u t w a r d l y .   H o w e v e r ,  

i t   i s   t r o u b l e s o m e   to  f o r m   a  c h u c k   w i t h   p l a s t i c   m a t e r i a l .   And,   i t  

i s   known   to  fo rm  t he   c h u c k   w i t h   two  i n d e p e n d e n t   c h u c k   p i e c e s ,   b u t  

e v e n   i n  t h i s   c a s e ,   t h e   t i p   of   e a c h   c h u c k   p i e c e   s h o u l d   be  f o r m e d  

to  e x p a n d   o u t w a r d l y .   T h e r e f o r e ,   i t   i s   n o t   e a s y   to   make  and   a s s e m b l e  

t h e s e   p i e c e s .  

Summary   o f   t h e   i n v e n t i o n  

I t   i s   an  o b j e c t   of   t h i s   i n v e n t i o n   to  o b t a i n   an  a u t o m a t i c  

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

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



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

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

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

so  t h a t   i t s   t i p   w i l l   o p e n   o u t w a r d l y   when  t h e   l e a d   i s   f e d   o u t .  

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

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

s h i f t   of   l e a d   so  as  to   a l l o w   o n l y   a d v a n c e   m o v e m e n t   of   t h e   l e a d  

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

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

p o r t i o n   so  t h a t   t h e y   g r i p   t h e   l e a d   c o o p e r a t i n g   a t   t h e i r   f r o n t  

e n d s   and   when  t h e i r   r e a r   e n d s   a r e   p u s h e d ,   t he   f r o n t   e n d s   w i l l  

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

O t h e r   o b j e c t s   and  f e a t u r e s   of   t h i s   i n v e n t i o n   w i l l   b e c o m e  

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

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

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

F i g .   1  i s   a  p a r t l y   e l i m i n a t e d   s e c t i o n a l   v i e w   of  an  a u t o m a t i c  

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

F i g .   2  i s   a  p e r s p e c t i v e   v i e w   of   s h i f t   c o n t r o l   m e a n s   o f   t h e  

m e c h a n i c a l   p e n c i l   of   F i g .   1,  i n   w h i c h   a  h o u s i n g   b a r r e l   i s  

e l i m i n a t e d   and  an  o p e r a t i n g   r i n g   i s   s e c t i o n e d .  

F i g .   3  to  F i g .   6  a r e   f r o n t   v i e w s ,   s h o w i n g   o t h e r   e x a m p l e s   o f  

t h e   o p e r a t i n g   r i n g .  

F i g .   7  to  F i g .   9  a r e   p a r t i a l   s i d e   v i e w s ,   s h o w i n g   o t h e r  

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

F i g l   10  i s   a  c r o s s - s e c t i o n a l   v i e w ,   s h o w i n g   s t i l l   o t h e r  

e x a m p l e   of   c h u c k   e l e m e n t s .  

F i g .   11  to  F i g .   13  a r e   a u t o m a t i c   m e c h a n i c a l   p e n c i l   a c c o r d i n g  

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



F i g .   11  shows   a  s t a t e   w h e n  t h e   l e a d   i s   f u l l y   f e d   o u t .  

F i g .   12  shows   a  s t a t e   when  t h e   s l i d e r   m e a n s   i s   s l i g h t l y  

p u s h e d   b a c k   by  w r i t i n g   p r e s s u r e .  

F i g .   13  shows   a  s t a t e   when  t h e   h o u s i n g   b a r r e l   i s   s h i f t e d  

to   t h e   r e t r a c t e d   p o s i t i o n   by  t h e   s l i d e r   m e a n s .  

F i g .  1 4   i s   a  f r o n t   v i e w   of   t h e   c h u c k   of   m e c h a n i c a l   p e n c i l  

shown  i n   F i g .   1 3 .  

F i g .   15  i s   a  r i g h t   s i d e   v i e w   of   t h e   c h u c k   shown  i n   F i g .   1 4 .  

F i g .   16  i s   a  l e f t   s i d e   v i e w   of   t h e   c h u c k   shown   i n   F i g .   1 4 .  

F i g .   17  i s   a  f r o n t   v i e w   o f  a   p a r t   of   c h u c k   e l e m e n t s   f o r m i n g  

t h e   c h u c k   shown  i n   F i g .   1 4 .  

F i g .   18  i s   a  r e a r   e l e v a t i o n   of   c h u c k   e l e m e n t s   s h o w n   i n   F i g .   1 7 .  

F i g .   19  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   A  -   A  l i n e   o f  

c h u c k   e l e m e n t s   s h o w n   i n   F i g .   1 7 .  

D e s c r i p t i o n   o f   t h e   p r e f e r r e d   e m b o d i m e n t s  

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

i n v e n t i o n   c o m p r i s e s   a  m a i n   b o d y   ( 1 ) ,   and   a  cap   n o z z l e   ( 2 )  

s c r e w e d   i n   t h e   m a i n   b o d y .   W i t h i n   t h e   cap   n o z z l e   a r e   d i s p o s e d  

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

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

an  end  o f   t h e   l e a d   f r o m   t h e   t i p   p o r t i o n   of   t h e   cap  n o z z l e ,   a n d  

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

and   p r e v e n t s   i n   i t s   r e t r a c t i o n .  

In   t h e   m e c h a n i c a l   p e n c i l   shown  i n   t h e   d r a w i n g s ,   t h e   s l i d e r  

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

(3)   w h o s e   f r o n t   end   i s   p r o t r u d e d   f r o m   t h e   cap   n o z z l e   and   t h e  

r e a r   end   i s   f i x e d   to   a  l e a d   e n g a g i n g   c o l l e t .   T h i s   c o l l e t   i s  

f i x e d   on  i t s   r e a r   p o r t i o n   w i t h   an  e l a s t i c   r i n g   (6)   made  o f  

e l a s t i c   m a t e r i a l   s u c h   as  r u b b e r ,   p l a s t i c   and  t h e   l i k e   to   h o l d   a  



w r i t i n g   l e a d   (5)   by  f r i c t i o n a l   a c t i o n ,   and  i s   i n s e r t e d   s h i f t a b l y  

i n   a x i a l   d i r e c t i o n   i n t o   a  h o l d i n g   b a r r e l   (7)   f i x e d   to   t h e   c a p  

n o z z l e .   B e t w e e n   a  f l a n g e   (8)   p r o v i d e d   on  t h e   f r o n t   p o r t i o n   o f  

t h e   c o l l e t   and   a  s h o u l d e r   (9)   i n w a r d   of   t h e   h o l d i n g   b a r r e l ,   a  

s p r i n g   ( 1 0 )   i s   p r o v i d e d   to   u r g e   t h e   c o l l e t   to  p r o j e c t   t h e   s l e e v e  

f r o m   t h e   cap   n o z z l e .   When  t h e   f r o n t   end  of   t h e   s l e e v e   i s   p u s h e d  

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

f l a n g e   (8)   h i t s   on  f r o n t   end  f a c e   ( 1 1 )   of   t h e   h o l d i n g   b a r r e l   ( 7 ) .  

When  t h e   p r e s s u r e   p u s h i n g   t h e   f r o n t   end  of   t h e   s l e e v e   i s   r e l e a s e d ,  

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

A c c o m p a n i e d   t h e r e w i t h ,   t h e   l e a d   h e l d   by  t h e   e l a s t i c   r i n g   ( 6 )  

w i l l   a d v a n c e .  

The  s h i f t   c o n t r o l   m e a n s   shown  i n   F i g .   1  i s   c o n s t r u c t e d   a s  

f o l l o w s .   W i t h i n   an  i n n e r   b a r r e l   ( 1 2 )   e x t e n d i n g   r e a r w a r d   o f   t h e  

cap   n o z z l e ,   a  h o u s i n g   b a r r e l   ( 1 4 )   i s   i n s e r t e d ,   of   w h i c h   b o t h   e n d s  

a r e   f i x e d   w i t h   r e t a i n i n g   r i n g s   ( 1 3 ) ,   ( 1 3 ) ,   and  t h e   h o u s i n g   b a r r e l  

i s   p r o v i d e d   so  t h a t   i t   c a n   a d v a n c e   u n t i l   i t s   f r o n t   end   ( 1 5 )   h i t s  

a g a i n s t   a  s h o u l d e r   ( 1 6 )   on  t h e   cap   n o z z l e   and   i t   c an   r e t r a c t   u n t i l  

i t s   r e a r   end   ( 1 7 )   h i t s   a g a i n s t   a  p r o j e c t i o n   ( 1 8 )   of   t h e   i n n e r  

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

( 2 0 )   i s   i n s e r t e d ,   h a v i n g   a  t a p e r e d   f a c e   ( 1 9 ) ,   w h o s e   i n n e r   f a c e  

i s   s l a n t i n g   to   be  f o r w a r d l y   w i d e   and   r e a r w a r d l y   n a r r o w .   In   t h e  

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

r i n g s ,   i . e . ,   a  f r o n t   o p e r a t i n g   r i n g   and   a  r e a r   o p e r a t i n g   r i n g ,   b u t  

one  o r   more   t h a n   t h r e e   o p e r a t i n g   r i n g s   may  be  p r o v i d e d .   W i t h i n   t h e  

o p e r a t i n g   r i n g ,   a  c y l i n d r i c a l   c h u c k   ( 2 1 )   i s   i n s e r t e d   s h i f t a b l y  

i n   a x i a l   d i r e c t i o n   and  b e t w e e n   o u t e r   f a c e   of   t h e   c h u c k   and  t h e  

t a p e r e d   f a c e ,   b a l l s   ( 2 2 )   a r e   p r o v i d e d .   And,  to   f a c i l i t a t e   t h e  

r o t a t i o n   of   b a l l s ,   i t   i s   p r e f e r a b l e   to   p r o v i d e   g u i d e   g r o o v e s   ( 2 3 )  

i n   t h e   t a p e r e d   f a c e   of   t h e   o p e r a t i n g   r i n g .   In   F i g .   3  to   F i g .   6 ,  



e x a m p l e s   of   g u i d e   g r o o v e s   a r e   s h o w n ,   w h e r e i n   V - s h a p e   ( F i g .   3 ) ,  

s e m i - c i r c u l a r   s h a p e   ( F i g .   4 ) ,   a p p r o x i m a t e l y   U - s h a p e   ( F i g .   5 ) ,  

a p p r o x i m a t e l y   U - s h a p e   w i t h   V - s h a p e   i n   t h e   d e e p e s t   p o i n t   ( F i g .   6)  a n d  

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

g u i d e   g r o o v e s .   The  c h u c k   ( 2 1 )   h a s   a  l e a d   p a s s i n g   b o r e   ( 2 4 ) ,   w h o s e  

r e a r   p o r t i o n   ( 2 5 )   i s   f o r m e d   w i t h   l a r g e r   d i a m e t e r   to   f a c i l i t a t e   t h e  

p a s s a g e   o f   w r i t i n g   l e a d .   F r o n t   p o r t i o n   of   t h e   l e a d   p a s s i n g   b o r e  

may  be  f o r m e d   w i t h   r o u g h   s u r f a c e   s u c h   as   s e r r a t i o n   and  t h e   l i k e ,  

i f   r e q u i r e d ,   to   g r i p   t h e   l e a d   s u r e l y   by  f r i c t i o n a l   a c t i o n .   T h e  

c h u c k   i s   d i v i d e d   i n t o   p l u r a l   c h u c k   e l e m e n t s   ( 2 7 )   by  a  s l i t   ( 2 6 )  

e x t e n d i n g   i n   l o n g i t u d i n a l   d i r e c t i o n .   In   t h e   d r a w i n g ,   c h u c k  

e l e m e n t s   a r e   p r o v i d e d   i n t o   two  p i e c e s ,   b u t   t h r e e   p i e c e s   or   m o r e  

may  be  p r o v i d e d .   On  o u t e r   f a c e s   o f   c h u c k   e l e m e n t s ,   t h e r e   a r e  

c o n c a v e   g r o o v e s   ( 2 8 )   f o r   r e c e i v i n g   b a l l s   and  when   b a l l s   c o r r e s p o n d  

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

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

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

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

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

l e a d ,   w h i c h   w i l l   t h e n   b e c o m e   f r e e .   The  r e a r   p o r t i o n   o f   t h e   c h u c k  

i s   p r o v i d e d   w i t h   a  s p r i n g   s e a t   ( 2 9 ) ,   i n   f r o n t   of   w h i c h  c h u c k   e l e m e n t s  

a r e   c o n n e c t e d   w i t h   t h e i r   f r o n t   e n d s   b e i n g   o p e n a b l e .   In   F i g .   1  a n d  

F i g .   2,  t h e   c h u c k   i s   c o n n e c t e d   w i t h   a  f l e x i b l e   t h i n   p l a t e   ( 3 0 )   w h i c h  

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

c o n n e c t e d   w i t h   a  b e n t   p l a t e   ( 3 1 )   w h i c h   i s   b e n d i n g   a r c u a t e l y ,   a s  

shown  i n   F i g .   7.  The  b e n t   p l a t e   shown  i n   t h e   d r a w i n g   i s   b e n t   f o r -  

w a r d ,   b u t   i t   may  be  b e n t   r e a r w a r d .   And,  c h u c k   e l e m e n t s   may  b e  

s e p a r a t e l y   f o r m e d   and  c o n n e c t e d   by  an  e n g a g i n g   p i e c e .   As  i n   F i g .   8 ,  

one  c h u c k   e l e m e n t   i s   p r o v i d e d   w i t h   an  e n g a g i n g   p i e c e   ( 3 2 )   w h i c h   i s  

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



e l e m e n t   i s   e n g a g e d   i n   an   e n g a g i n g   g r o o v e   ( 3 3 )   of   o t h e r   c h u c k  

e l e m e n t .   In   F i g .   9,  e n g a g i n g   p i e c e s   ( 3 4 ) ,   ( 3 5 )   a r e   e x t e n d i n g   f r o m  

b o t h   c h u c k   e l e m e n t s ,   and   a  p r o j e c t i o n   ( 3 6 )   f o r m e d   on  t h e   f r o n t  

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

g r o o v e   ( 3 7 )   f o r m e d   on  t h e   f r o n t   p o r t i o n   of   o t h e r   e n g a g i n g   p i e c e s .  

C h u c k  e l e m e n t s   may  be  c o n n e c t e d   by  m e a n s   of   o t h e r   m e m b e r   t h a n   c h u c k  

e l e m e n t s ,   one  e x a m p l e   o f   w h i c h   i s   shown  i n   F i g .   10 ,   w h e r e i n   a  

l o c k i n g   r i n g   ( 3 9 )   i s   f o r m e d ,   w i t h   i t s   i n n e r   f a c e   ( 3 8 )   b e i n g  

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

p r o v i d e d   w i t h   a  s h o r t   p r o j e c t i o n   ( 4 0 )   p r o j e c t i n g   w i t h i n   t h e   s l i t ;  

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

r i n g   i s   p u t   on  o t h e r   p e r i p h e r y   of   c h u c k   e l e m e n t s   to   c o n n e c t   t h e  

s ame .   B e t w e e n   t h e   s p r i n g   s e a t   ( 29 )   and   t h e   o p e r a t i n g   r i n g   ( 2 0 ) ,  
a  

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

t h e i r   d i s t a n c e .   In   t h e   d r a w i n g ,   t h e   u r g i n g   m e a n s   i s   a  s p r i n g   ( 4 1 ) ,  

w h o s e   a c t i o n   i s   s o m e w h a t   w e a k e r   t h a n   t h a t   of   t h e   s p r i n g   ( 1 0 )   o f  t h e  

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

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

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

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

i n v e n t i o n   i s   f o r m e d   as  m e n t i o n e d   a b o v e ,   t h e   s p r i n g   s e a t   ( 2 9 )   a n d  

t h e   o p e r a t i n g   r i n g   (20 )   a r e   a l w a y s   u r g e d   i n   t h e   d i r e c t i o n   o f  

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

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

p o r t i o n   of   t a p e r e d   f a c e   o f   t h e   o p e r a t i n g   r i n g   ( 2 0 ) .   T h e r e f o r e ,   s i n c e  

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

l e a d   (5)   and  u p o n   w r i t i n g ,   e v e n   i f   t h e   l e a d   i s   p r e s s e d   r e a r w a r d l y ,  

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

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

a  s p r i n g   ( 4 1 ) ,   and  b a l l s   ( 2 2 )   w i l l   c o r r e s p o n d   to  w i d e   p o r t i o n   o f  



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

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

t h e   l e a d   c an   a d v a n c e   f r e e l y .  

T h e r e   i s   a  p u s h i n g   p i p e   ( 4 3 ) ,   w h o s e   r e a r   end  i s   c o n n e c t e d  

to   a  l e a d   m a g a z i n e   ( 4 2 )   p r o v i d e d   w i t h i n   t h e   m a i n   b o d y   ( 1 ) ,   a n d  

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

r e t a i n i n g   f i n g   ( 1 3 )   p r o v i d e d   on  t h e   h o u s i n g   b a r r e l   ( 1 4 )   and   f a c e s  

a  r e a r   end   ( 4 4 )   of   t h e   c h u c k   ( 2 1 ) .   B e t w e e n   t h e   p u s h i n g   p i p e   a n d  

t h e   r e a r   end  of   i n n e r   b a r r e l   ( 1 2 )   of   t h e   cap   n o z z l e ,   t h e r e   i s   a  

s p r i n g   ( 4 5 ) ,   w h i c h   i s   r e a r w a r d l y   u r g i n g   t h e   p u s h i n g   p i p e .   At  t h e  

f r o n t   end   of   t h e   p u s h i n g   p i p e ,   t h e r e   i s   a  f l a n g e   ( 4 6 ) ,   w h i c h   w i l l  

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

when   t h e   p u s h i n g   p i p e   s h i f t s   r e a r w a r d l y .   The  p u s h i n g   p i p e   h a s  

a  l e a d a n s e r t i n g   and   p a s s i n g   b o r e   ( 4 7 ) ,   w h o s e   f r o n t   p o r t i o n   i s  

f o r m e d   w i t h   a  s p a c e   ( 4 8 )   w h i c h   c a n   r e c e i v e   t h e   r e a r   end   ( 4 4 )   of  t h e  

c h u c k .   On  t h e   r e a r   end  of   t h e   l e a d   m a g a z i n e   ( 4 2 ) ,   a  k n o c k i n g   c l i p  

( 4 9 )   i s   i n s e r t e d   and   a  p i n c h   c l i p   ( 5 0 )   of   t h e   k n o c k i n g   c l i p   p r o j e c t s  

o u t w a r d l y   f r o m   a  s l i t   ( 5 1 ) ,   and  when   t h e   k n o c k i n g   c l i p   i s   a x i a l l y  

p r e s s e d   by  f i n g e r   t i p ,   t h e   l e a d   m a g a z i n e   i s   s h i f t e d   i n   a x i a l  

d i r e c t i o n .   On  t h e   r e a r   end  of   t h e   m a i n   b o d y   ( 1 ) ,   a  c y l i n d r i c a l  

e r a s e r   h o l d e r   ( 5 2 )   w i t h   an  e r a s e r   ( 5 3 )   i s   i n s e r t e d ,   w h o s e   o u t s i d e  

i s   p r o v i d e d   w i t h   a  c o v e r   ( 5 4 ) ,   w h i c h   i s   d e t a c h a b l y   i n s e r t e d   i n  

t h e   r e a r   end  of   t h e   m a i n   b o d y .   The  w r i t i n g   l e a d   c a n   be  s u p p l i e d  

to   t h e   l e a d   m a g a z i n e   t h r o u g h   p e n e t r a t e d   b o r e s   ( 5 5 ) ,   ( 5 6 )   p r o v i d e d  

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

e r a s e r .   And,   t h e   l e a d   m a g a z i n e   c a n   be  s h i f t e d   by  d i r e c t l y   p r e s s i n g  

t h e   r e a r   p o r t i o n   of  t h e   m a g a z i n e   w i t h   k n o c k i n g   p i e c e   and   t h e   l i k e  

p r o v i d e d   on  t h e   r e a r   end  of  t h e   m a i n   b o d y   ( n o t   s h o w n ) .  

And,  when   t h e   p e n c i l   i s   i n   u s e ,   t h e   w r i t i n g   l e a d   (5 )   s u p p l i e d  

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



r e a r   p o r t i o n   ( 2 5 )   of   l a r g e r   d i a m e t e r   of   t h e   l e a d   p a s s i n g   b o r e  

( 2 4 )   of   t h e   c h u c k   ( 2 1 ) .  

Now,  t h e   k n o c k i n g   c l i p   ( 4 9 )   i s   k n o c k e d   to   s h i f t   t h e   l e a d  

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

( 4 3 )   h i t s   a g a i n s t   t h e   r e a r   end   of   t h e   c h u c k   to   p u s h   t h e   c h u c k  

f o r w a r d .   H o w e v e r ,   s i n c e   t h e   h o u s i n g   b a r r e l   ( 1 4 ) ,   w h i c h   i s   h o u s i n g  

t h e   c h u c k ,   t h e   o p e r a t i n g   r i n g   ( 2 0 )   and   t h e   l i k e ,   i s   u n d e r   f r e e  

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

s h o u l d e r   ( 1 6 )   of   t h e   cap   n o z z l e .   T h u s ,   t h e   c h u c k   r e m a i n s   u n d e r  

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

w h i l e   r o l l i n g   b a l l s   ( 2 2 ) .   When  b a l l s   c o r r e s p o n d   t o   w i d e   p o r t i o n  

of   t h e   t a p e r e d   f a c e   ( 1 9 ) ,   t h e   l e a d   p a s s i n g   b o r e   ( 2 4 )   w i l l   w i d e n   a n d  

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

h i t t i n g   a g a i n s t   t h e   e l a s t i c   r i n g   (6)   of   t h e   s l i d e r   m e a n s ,   s i n c e  

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

p r e s s i n g . i s   c e a s e d ,   t h e n   t h e   p u s h i n g   - p i p e   ( 4 3 )   and   t h e   l e a d  

m a g a z i n e   ( 4 2 )   w i l l   r e t u r n   to   t h e   o r i g i n a l   p o s i t i o n   ( r e t r a c t e d  

p o s i t i o n )   by  t h e   a c t i o n   of   t h e   s p r i n g   ( 4 5 ) .   The  h o u s i n g   b a r r e l  

w i l l   be  p u l l e d   by  t h e   f l a n g e   ( 4 6 )   and  r e t u r n e d   to   t h e   o r i g i n a l  

p o s i t i o n   ( r e t r a c t e d   p o s i t i o n )   when   t h e   p u s h i n g   p i p e   r e t u r n s  t o  

t h e   o r i g i n a l   p o s i t i o n .   Also   t h e   c h u c k   r e t u r n s   to   t h e  o r i g i n a l  

p o s i t i o n   ( r e t r a c t e d   p o s i t i o n )   by  t h e   a c t i o n   o f   t h e   s p r i n g   ( 4 1 ) .  

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

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

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

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

When  a b o v e   m e n t i o n e d   o p e r a t i o n   i s   r e p e a t e d   by  k n o c k i n g  

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

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

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



s l e e v e   ( 3 ) ,   t h u s   to   e n a b l e   to   w r i t e .  

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

g u i d e   s l e e v e   (3)   w i l l   h i t   on  p a p e r   s u r f a c e ,   and   by  c o n t i n u i n g  

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

r e a r w a r d l y .   By  t h e   s h i f t   of   t h e   g u i d e   s l e e v e ,   t h e   e l a s t i c  

r i n g   (6 )   w i l l   r e t r a c t   w h i l e   s l i d i n g   on  t h e   o u t e r   f a c e   o f   t h e  

l e a d   t o g e t h e r   w i t h   t h e   l e a d   e n g a g i n g   c o l l e t   ( 4 ) .   When  t h e  

f l a n g e   (8 )   of   t h e   c o l l e t   h i t s   on  t h e   f r o n t   end   f a c e   ( 1 1 ) ,   t h e  

s h i f t   of   t h e   c o l l e t   s t o p s .  

When  t h e   f l a n g e   and   t h e   f r o n t   end  f a c e   of   t h e   h o l d i n g  
t h e  

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

of   t h e   l e a d   i s   r e l e a s e d   f r o m   p a p e r   s u r f a c e ,   t h e   e l a s t i c   r i n g   ( 6 )  

and   t h e   g u i d e   s l e e v e   (3)   w i l l   a d v a n c e   to   t h e   a d v a n c e d   p o s i t i o n   by  t h e  

a c t i o n   of   t h e   s p r i n g   (lQ  t o g e t h e r   w i t h   t h e   c o l l e t .   By  t h e   f r i c t i o n a l  

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

t h e   c h u c k   ( 2 1 )   a l s o   a d v a n c e s   a g a i n s t   t h e   s p r i n g   ( 4 1 )   t o g e t h e r  

w i t h   t h e   l e a d ,   and  when   b a l l s   c o r r e s p o n d   to   w i d e   p o r t i o n   of   t h e  

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

to  r e l e a s e   t h e   g r i p   a c t i o n   on  t h e   l e a d   and  to   a l l o w   f o r w a r d   m o v e -  

m e n t   of   t h e   l e a d .   T h e r e b y ,   t h e   t i p   of   l e a d   t o g e t h e r   w i t h   t h e   g u i d e  

s l e e v e   a g a i n   p r o j e c t s   f o r w a r d   d i r e c t i o n   of   t h e   cap   n o z z l e ,  . : t o  

e n a b l e   t h e   w r i t i n g .  

When  i t   i s   d e s i r e d   to  r e t r a c t   t h e   t i p   of   l e a d ,   as   i n   t h e   c a s e  

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

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

An  e m b o d i m e n t   of   o t h e r   a u t o m a t i c   l e a d   f e e d   o u t   m e c h a n i c a l  

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

i s   s h o w n   i n   F i g .   11  to   F i g .   19 .   S i m i l a r   to   t h e   a b o v e   m e n t i o n e d  

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

( 1 0 1 ) ,   a  s l i d e r   m e a n s   s c r e w e d   w i t h i n   a  cap   n o z z l e   ( 1 0 2 )   and  a  



s h i f t   c o n t r o l   m e a n s .   T h i s   s l i d e r   m e a n s   i s   o f   n e a r l y   t h e   s a m e  

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

N a m e l y ,   t h e r e   i s   a  l e a d   g u i d e   s l e e v e   ( 1 0 3 ) ,   w h o s e   r e a r   e n d  

i s   f i x e d   to   a  l e a d   e n g a g i n g   c o l l e t   ( 1 0 4 ) .   The  c o l l e t   i s   f i x e d  

on  i t s   r e a r   p o r t i o n   w i t h   an  e l a s t i c   r i n g   ( 1 0 6 )   made  of  e l a s t i c  

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

l e a n d   ( 1 0 5 )   by  f r i c t i o n a l   a c t i o n ,   and   i s   i n s e r t e d   s h i f t a b l y   i n  

a x i a l   d i r e c t i o n   i n t o   a  h o l d i n g   b a r r e l   ( 1 0 7 )   f i x e d   to   t h e   cap   n o z z l e .  

B e t w e e n   a  f l a n g e   ( 1 0 8 )   p r o v i d e d   on  t h e   f r o n t   p o r t i o n   o f   t h e   c o l l e t  

and   a  s h o u l d e r   ( 1 0 9 )   i n w a r d   of  t h e   h o l d i n g   b a r r e l ,   a  s p r i n g   ( 1 1 0 )  

i s   p r o v i d e d   to   u r g e   t h e   c o l l e t   to   p r o j e c t   t h e   s l e e v e   f r o m   t h e  

cap   n o z z l e .   When  t h e   f r o n t   end  of   t h e   g u i d e   s l e e v e   i s   p u s h e d  

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

f l a n g e   ( 1 0 8 )   h i t s   o n  f r o n t   end   f a c e   ( 1 1 1 )   of   t h e   h o l d i n g   b a r r e l  

( 1 0 7 ) .   When  t h e   p r e s s u r e   p u s h i n g   t h e   f r o n t   end   of   t h e   g u i d e  

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

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

e l a s t i c   r i n g   ( 1 0 6 )   w i l l   a d v a n c e .  

The  s h i f t   c o n t r o l   m e a n s   i s   c o n s t r u c t e d   as  f o l l o w s .   W i t h i n  

an  i n n e r   b a r r e l   ( 1 1 2 )   e x t e n d i n g   r e a r w a r d   o f   t h e   cap   n o z z l e ,   a  h o u s i n g  

b a r r e l   ( 1 1 4 )   `   whose   b o t h   e n d s   a r e   f i x e d   w i t h   r e t a i n i n g  

r i n g s   ( 1 1 3 ) ,   ( 1 1 3 ) ,   i s   i n s e r t e d   i n   c o n t a c t   w i t h   t h e   i n n e r   b a r r e l  

so  as   to   make  a  s l i d i n g   f r i c t i o n .   The  h o u s i n g   b a r r e l   i s   p r o v i d e d  

so  t h a t  i t   c a n   a d v a n c e   u n t i l   i t s   f r o n t   end  ( 1 1 5 )   h i t s   a g a i n s t   a  

s h o u l d e r   ( 1 1 6 )   on  t h e   cap   n o z z l e .   B e t w e e n   i t s   r e a r   end   ( 1 1 7 )   a n d  

t h e   b a s e   end   o f   a  p u s h i n g   p i p e   to   be  u n d e r   m e n t i o n e d ,   a  s p r i n g  

( 1 1 8 )   i s   p r o v i d e d   and  f o r w a r d l y   u r g e d .   I n s i d e   of   t h e   h o u s i n g  

b a r r e l ,   a  c y l i n d r i c a l   o p e r a t i n g   r i n g   ( 1 2 0 )   i s   i n s e r t e d ,   h a v i n g   a  

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

and  r e a r w a r d l y   n a r r o w .   W i t h i n   t h e   o p e r a t i n g   r i n g ,   a  c y l i n d r i c a l  



c h u c k   ( 1 2 1 )   i s   i n s e r t e d   s h i f t a b l y   i n   a x i a l   d i r e c t i o n   and  b e t w e e n  

o u t e r   f a c e   of   t h e   c h u c k   and   t h e   t a p e r e d   f a c e ,   b a l l s   ( 1 2 2 )   a r e  

p r o v i d e d .   The  c h u c k   ( 1 2 1 )   h a s   a  l e a d   p a s s i n g   b o r e   ( 1 2 4 ) ,   w h o s e  

f r o n t   i n n e r   f a c e   p r o v i d e d   w i t h   s e r r a t i o n   ( 1 2 3 )   and  i t s   r e a r  

p o r t i o n   ( 1 2 5 )   i s   f o r m e d   w i t h   l a r g e r   d i a m e t e r   to   f a c i l i t a t e   p a s s a g e  

of   t h e   l e a d .   By  m e a n s   of   t h e   s e r r a t i o n   ( 1 2 3 )   of   t h e   f r o n t   p o r t i o n  

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

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

e l e m e n t s   ( 1 2 7 )   to   f o r m   a  l o n g i t u d i n a l l y   e x t e n d i n g   s l i t   ( 1 2 6 )  

( F i g .   1 4 ) .   In   t h i s   d r a w i n g ,   two  p i e c e s   of   c h u c k   e l e m e n t s   a r e  

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

g r o o v e s   ( 1 2 8 )   f o r   r e c e i v i n g   b a l l s   and   when   t h e s e   b a l l s   c o r r e s p o n d  

to   r e l a t i v e l y   n a r r o w   p o r t i o n   of   t a p e r e d   f a c e   of   t h e   o p e r a t i n g  

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

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

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

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

of   t h e   l e a d ,   w h i c h   w i l l   t h e n   become   f r e e .   The  r e a r   o f   t h e   c h u c k  

i s   p r o v i d e d   w i t h   a  s p r i n g   s e a t   ( 1 2 9 ) ,   i n   f r o n t   of   w h i c h   c h u c k  

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

As  shown  i n   F i g .   14  to   F i g .   19 ,   t h e   c h u c k   e l e m e n t   h a s  o n   i t s  

one  s i d e   o f   l e a d   p a s s i n g   b o r e   ( 1 2 4 )   a  p r o j e c t i o n   ( 1 3 0 )   w i t h   i t s  

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

g r o o v e   ( 1 3 1 )   w i t h   i t s   b o t t o m   b e i n g   f o r m e d   r o u n d .   And,   two  c h u c k  

e l e m e n t s   ( 1 2 7 ) ,   ( 1 2 7 )   a r e   made  i n   t h e   same  s h a p e ,   w h i c h   a r e  

c o m b i n e d   f a c i n g   w i t h   e a c h   o t h e r ,   and  p r o j e c t i o n   ( 1 3 0 )   on  o n e  

s i d e   i s   e n g a g e d   w i t h   r e c e i v i n g   g r o o v e   ( 1 3 1 )   on  o t h e r   s i d e .   A n d  

as  m e n t i o n e d   a b o v e ,   t h e   h e i g h t   of  t h e   p r o j e c t i o n   ( 1 3 0 )   i s   m a d e  

s l i g h t l y   h i g h e r   t h a n   t h e   d e p t h   of  r e c e i v i n g   g r o o v e   ( 1 3 1 )   so  t h a t  

a  s l i t   ( 1 2 6 )   i s   a l w a y s   f o r m e d   r a n g i n g   f r o m   f r o n t   end  to   r e a r   e n d  



b e t w e e n   c h u c k   e l e m e n t s   ( 1 2 7 ) ,   ( 1 2 7 ) .   By  e n g a g i n g   as  m e n t i o n e d  

a b o v e ,   when  r e a r   end  of   t h e   c h u c k   i s   p r e s s e d   i n   t h e   d i r e c t i o n   t h a t  

c h u c k   e l e m e n t s   w i l l   come  n e a r e r ,   f r o n t   end  w i l l   s h i f t   i n   t h e  

d i r e c t i o n   t h a t   c h u c k   e l e m e n t s   w i l l   come  f a r t h e r   so  t h a t   t h e  

f r o n t   end  of   t h e   c h u c k   w i l l   be  o p e n e d .   B e t w e e n   t h e   s p r i n g   s e a t  

( 1 2 9 )   and   t h e   o p e r a t i n g   r i n g   ( 1 2 0 ) ,   t h e r e   i s   a  s p r i n g   ( 1 3 2 )   u r g i n g  

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

s l i g h t l y   w e a k e r   t h a n   t h a t   of   t h e   s p r i n g   ( 1 1 0 )   of   t h e   s l i d e r   m e a n s .  

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

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

i n   f r o n t   o f   t h e   s p r i n g   s e a t , . i s   a l w a y s   t e n d i n g   to   o p e n   i t s   f r o n t  

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

i s   f o r m e d   as   m e n t i o n e d   a b o v e ,   t h e   s p r i n g   s e a t   ( 1 2 9 )   and   t h e  

o p e r a t i n g   r i n g   ( 1 2 0 )   a r e   a l w a y s   u r g e d   i n   t h e   d i r e c t i o n   of   i n c r e a s i n g  

t h e i r   d i s t a n c e ,   b a l l s   ( 1 2 2 )   w i t h   r o l l i n g   c o n t a c t   on  o u t e r   p e r i p h e r y  

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

t a p e r e d   f a c e   of   t h e   o p e r a t i n g   r i n g   ( 1 2 0 ) .   S i n c e   c h u c k   e l e m e n t s  

a r e   u s u a l l y   p r e s s e d   f r o m   p e r i p h e r y ,   t h e y   g r i p   t h e   l e a d   ( 1 0 5 )   and   u p o n  

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

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

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

( 1 3 2 ) ,   and  b a l l s   ( 1 2 2 )   w i l l  c o r r e s p o n d   to  w i d e   p o r t i o n   o f   t h e  

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

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

c a n   a d v a n c e   f r e e l y .  

On  t h e   r e a r   end  o f   t h e   i n n e r   b a r r e l   ( 1 1 2 ) ,   t h e r e   i s   a  p u s h i n g  

p i p e   ( 1 3 4 )   p r o v i d e d   w i t h   a  p a s s i n g   b o r e   ( 1 3 3 )   f o r   l e a d   ( 1 0 5 ) ,   a n d  

f r o n t   end  o f   t h e   p u s h i n g   p i p e   p e n e t r a t e s   t h r o u g h   t h e   r e a r w a r d  

r e t a i n i n g   r i n g   ( 1 1 3 )   p r o v i d e d   on  t h e   h o u s i n g   b a r r e l   ( 1 1 4 )   and  f a c e s  

a  t o p   c u t   c o n i c a l   p r o j e c t i o n   ( 1 3 5 )   on  r e a r   end  of   t h e   c h u c k   ( 1 2 1 ) .  



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

( 1 1 4 ) ,   t h e r e   i s   a  s p r i n g   ( 1 1 8 ) ,   At  t h e   f r o n t   end  of   t he   p u s h i n g   p i p e ,  

t h e r e   i s   a  f l a n g e   ( 1 3 6 )   and   w i t h i n   a  s p a c e   ( 1 3 7 )   f o r m e d   by  t h e  

f l a n g e ,   a  p a r t   of   p r o j e c t i o n   ( 1 3 5 )   of   t h e   r e a r   end  of  t h e   c h u c k  

w i l l   t h r u s t   i n .  

And,   as  shown  i n   F i g .   11 ,   when  t h e   p e n c i l   i s   u s e d   u n d e r   a  

s t a t e   of   p r o j e c t e d   l e a d   and   t h e   t i p   of  l e a d   b e c o m e s   s h o r t   by  t h e  

w r i t i n g ,   a  l e a d   g u i d e   s l e e v e   ( 1 0 3 )   h i t s   on  t h e   p a p e r   s u r f a c e  

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

g r a d u a l l y   p r e s s e d   i n   r e a r w a r d l y   ( F i g .   1 2 ) .   By  t h e   s h i f t   of  t h e  

s l e e v e ,   t h e   e l a s t i c   r i n g   ( 1 0 6 )   w i l l   r e t r a c t   w h i l e   s l i d i n g   o n  

t h e   o u t e r   f a c e   of   t h e   l e a d   t o g e t h e r   w i t h   t h e   c o l l e t   ( 1 0 4 ) .   When  t h e  

f l a n g e   ( 1 0 8 )   of   t h e   c o l l e t   h i t s   on  t h e   f r o n t   end  f a c e   l l l l )   of  t h e  

h o l d i n g   b a r r e l   ( 1 0 7 ) ,   t h e   s h i f t   of  t he   r i n g   i s   s t o p p e d   ( F i g .   1 3 ) .  

As  shown  i n   F i g .   12 ,   when  t h e   w r i t i n g   i s   c e a s e d   p r i o r   to  t h e  

a b u t m e n t   of  t h e   f l a n g e   and  t h e   f r o n t   end  f a c e   of   t h e   h o l d i n g   b a r r e l  

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

e l a s t i c   r i n g   ( 1 0 6 )   and  t h e   s l e e v e   ( 1 0 3 )   w i l l   a d v a n c e   to   t h e   a d v a n c e d  

p o s i t i o n   by  t h e   a c t i o n   of   t h e   s p r i n g   ( 1 1 0 )   t o g e t h e r   w i t h   t h e   c o l l e t  

( 1 0 4 ) .   By  t h e   f r i c t i o n a l   a c t i o n   of  t h e   e l a s t i c   r i n g ,   t h e   l e a d   i s  

a l s o   p u l l e d   f o r w a r d l y ,   and  t h e   c h u c k   ( 1 2 1 )   a l s o   a d v a n c e s   a g a i n s t   t h e  

s p r i n g   ( 1 3 2 )   t o g e t h e r   w i t h   t h e   l e a d ,   and  when  b a l l s   c o r r e s p o n d   t o  

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

t h e   c h u c k   w i d e n s   to  r e l e a s e   t he   g r i p   a c t i o n   on  t h e   l e a d   and  t o  

a l l o w   f o r w a r d   m o v e m e n t   of   t h e   l e a d .   T h e r e b y ,   t h e   t i p   of  l e a d  

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

to  e n a b l e   t h e   w r i t i n g .  

As  shown  i n   F i g .   13 ,   when  t h e   w r i t i n g   i s   c o n t i n u e d   u n t i l   t h e  

f l a n g e   ( l 0 8 )   of  t he   c o l l e t   ( 1 0 4 )   and  t h e   f r o n t   end   f a c e   ( 1 1 1 )  

of  t h e   h o l d i n g   b a r r e l   ( 1 0 7 )   a b u t ,   or   t he   l e a d   g u i d e   s l e e v e   i s  



p u s h e d   i n t o   t h a t   p o s i t i o n ,   t he   h o u s i n g   b a r r e l   ( 1 1 4 )   w i l l   h e  

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

end  ( 1 3 8 )   of  t he   c o l l e t   ( 1 0 4 )   a b u t s   on  t he   f r o n t   end  ( 1 1 5 )   o f  

the   h o u s i n g   b a r r e l   ( 1 0 4 ) .   B e f o r e   t he   c o l l e t   r e a c h e s   t h e  

r e t r a c t e d   p o s i t i o n ,   s l a n t   s i d e   f a c e   of   t h e   p r o j e c t i o n   ( 1 3 5 )  

of  r e a r   end  of  t he   c h u c k   ( 1 2 1 )   i s   h i t   by  t h e   edge   of   t h e  

f l a n g e   ( 1 3 6 )   a t   t he   f r o n t   end  of   t h e   p u s h i n g   p i p e   ( 1 3 4 ) .   T h e r e b y ,  

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

s t a t e   of   t h e   p r o j e c t i o n   ( 1 3 5 )   and   t h e   f l a n g e   ( 1 3 6 ) ,   when  t h e  

h o u s i n g   b a r r e l   ( 1 1 4 )   a r r i v e s   a t   t h e   r e a r   end  p o s i t i o n ,   t h e   c h u c k  

( 1 2 1 )   i s   u n d e r   an  a d v a n c e d   r e l a t i o n   a g a i n s t   t h e   s p r i n g   ( 1 3 2 )  

r e l a t i v e   to  t h e   h o u s i n g   b a r r e l   ( 1 1 4 ) .   T h u s ,   u n d e r   t h i s   s t a t e ,  

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

l e a d   to  a l l o w   t h e   f o r w a r d   m o v e m e n t   o f   t h e   l e a d ,   and  whnn  t h e   l e a d  

g u i d e   s l e e v e   ( 1 0 3 )   i s   r e l e a s e d   f r o m   t h e   p a p e r   ' s u r f a c e ,   t h e   l e a d   i s  

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

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

( 1 0 4 ) .   When  t h e   r e a r   end  ( 1 3 8 )   of   t h e   c o l l e t   ( 1 0 4 )   l e a v e s   f r o m   t h e   f r o n t  

end  ( 1 1 5 )   of   t h e   h o u s i n g   b a r r e l . ( 1 1 4 ) ,   t h e   h o u s i n g   b a r r e l   ( 1 1 4 )   w i l l  

a d v a n c e   due  to  the   a c t i o n   of   t h e   s p r i n g   ( 1 1 8 ) .   At  t h a t   t i m e ,   t h e  

h o u s i n g   b a r r e l   ( 1 1 4 )   w i l l   s h i f t   w i t h   l o w e r   s p e e d   t h a n   t h e   s h i f t  

s p e e d   to  t he   a d v a n c e d   p o s i t i o n   of   t h e   c o l l e t   ( 1 0 4 )   due   to   s l i d e  

r e s i s t a n c e   c a u s e d   b e t w e e n   t h e   h o u s i n g   b a r r e l   ( 1 1 4 )   and   t h e   i n n e r  

b a r r e l   ( 1 1 2 ) .   T h e r e b y ,   a f t e r   t h e   c o l l e t   a r r i v e s   a t   t h e   a d v a n c e d  

p o s i t i o n ,   t h e   h o u s i n g   b a r r e l   w i l l   a d v a n c e   u n t i l   t he   f r o n t   end (115) of 

the   h o u s i n g   b a r r e l   h i t s   on  t h e   s h o u l d e r   ( 1 1 6 )   of   t he   cap   n o z z l e  

u n d e r   a  s t a t e   t h a t   t he   h o u s i n g   r e t r a c t s   to  a  s t a t e ,   u n d e r   w h i c h  

the   c h u c k   w i l l   g r i p   t h e   l e a d   by  t h e   a c t i o n   of  t he   s p r i n g   ( 1 3 2 ) .  

T h u s ,   the   l e a d   ( 1 0 5 )   w i l l   p r o j e c t   j u s t   a  l i t t l e   more  t h a n   t h e  

t i p   of  the  l e a d   g u i d e   s l e e v e   ( 1 0 3 )   ( F i g .   1 1 ) .   At  t h a t   t i m e ,  



e l a s t i c   r i n g   and  t h e   l i k e   may  be  f i t t e d   on  t h e   o u t e r   p e r i p h e r y  

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

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

And,  when  a t   f i r s t   t h e   l e a d   i s   s u p p l i e d   to   t h e   c h u c k   and  t h e  

l i k e ,   i t   i s   p r e f e r a b l e   to  s u p p l y   t h e   l e a d   u n d e r   a  s t a t e   t h a t  

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

F i g .   13 ,   N a m e l y ,   s i n c e   i n   t h e   s t a t e   shown  i n   F i g .   13 ,   t h e   t i p   o f  

t h e   c h u c k   i s   u n d e r   o p e n e d   s t a t e ,   by  d r o p p i n g   l e a d   ( 1 0 5 )   i n t o   t h e  

p a s s i n g   b o r e   ( 1 3 3 )   of   t h e   p u s h i n g   p i p e ,   t h e   l e a d   ( 1 0 5 )   w i l l   a d v a n c e  

by  i t s   own  w e i g h t   u n t i l   a  p o s i t i o n   w h e r e   i t   h i t s   a g a i n s t   t h e  

e l a s t i c   r i n g   ( 1 0 6 ) .   W h e r e u p o n ,   t h e   l e a d   g u i d e   s l e e v e   i s   r e l e a s e d  

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

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

f u r t h e r   a d v a n c e   u n d e r   a  s t a t e   of   g r i p p i n g   t h e   l e a d   ( 1 0 5 ) ,   so  t h a t  

t h e   t i p   of   t h e   l e a d   w i l l   e n t e r   i n t o   t h e   e l a s t i c   r i n g   ( 1 0 6 ) .  

T h e r e a f t e r ,   t he   l e a d   g u i d e   s l e e v e   i s   p r e s s e d   on  t h e   p a p e r   s u r f a c e  

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

by  l i t t l e   and   w i l l   p r o j e c t   f r o m   t h e   t i p   of   t h e   s l e e v e   u n d e r   s u c h  

a  s t a t e   as  shown  i n   F i g .   1 1 .  

S i n c e   t h e   p r e s e n t   i n v e n t i o n   i s   f o r m e d   as  m e n t i o n e d   a b o v e   a n d  

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

p l a s t i c   m a t e r i a l   and  may  be  e c o n o m i c a l l y   o b t a i n e d ,   e x c e p t   t h e   l e a d  

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

And  i t  i s   to   be  u n d e r s t o o d   t h a t   t h e   h o u s i n g   b a r r e l   and   o t h e r  

p a r t s   may  be  made  w i t h   p l a s t i c   m a t e r i a l ,   and  o t h e r   p a r t s   may  b e  

f o r m e d   w i t h   m e t a l l i c   m a t e r i a l   and  t h e   l i k e .  

I t   i s   to   be  u n d e r s t o o d   t h a t   t h e   p r e s e n t   i n v e n t i o n   i s   n o t  

l i m i t e d   to   t h e   a b o v e   m e n t i o n e d   e m b o d i m e n t   t h e r e o f ,   b u t   may  be  o t h e r -  

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



1.  An  a u t o m a t i c   m e h h a n i c a l   p e n c i l ,   c o m p r i s i n g   an  a x i a l l y  

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

by  f r i c t i o n a l   a c t i o n   and   i s   u r g e d   so  as   to   p r o j e c t   t h e   t i p   o f   t h e  

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

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

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

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

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

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

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

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

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

on  r e a r   p o r t i o n   o f   s a i d   c h u c k   so  as   to   r e a r w a r d l y   u r g e   s a i d   c h u c k ;  

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

e l e m e n t s   e x t e n d i n g   l o n g i t u d i n a l l y ;   s a i d   c h u c k   e l e m e n t s   b e i n g  

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

so  t h a t   t h e   f r o n t   end  of   s a i d   c h u c k   e l e m e n t   o p e n s . '  

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

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

by  m e a n s   of   w h i c h   p l u r a l   c h u c k   e l e m e n t s   a r e   i n t e g r a l l y   f o r m e d .  

3.  An  a u t o m a t i c   m e c h a n i c a l   p e n c i l   a c c o r d i n g   to   c l a i m  1 ,   w h e r e i n  

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

c h u c k   e l e m e n t s .  

4.  An  a u t o m a t i c   m e c h a n i c a l   p e n c i l   a c c o r d i n g   to   c l a i m   3,  w h e r e i n  

s a i d   c h u c k   e l e m e n t s   h a v e ,   on  c o n f r o n t i n g   f a c e s   to   be  c o m b i n e d ,  

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

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



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

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

5.  An  a u t o m a t i c   m e c h a n i c a l   p e n c i l   a c c o r d i n g   to   c l a i m   1,   w h e r e i n  

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

p r o v i d e d   i n   a x i a l   d i r e c t i o n ,   s a i d   h o u s i n g   b a r r e l   b e i n g   made  so  as  t o  

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

m e a n s .  
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