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©  Mechanical  pencil. 
(g)  A  low-cost  mechanical  pencil  employing  an  improved 
lead-driving  mechanism  in  which  there  is  cooperation  be- 
tween  a  low-cost,  helical  spring  member  through  which 
moves  a  lead  advance-retract  member  which  is  keyed  to 
longitudinal  grooves  in  the  inner  barrel  wall.  If  the  lead  is 
subjected  to  excessive  pressure  during  use,  it  is  caused  to 
partially  retract  into  the  tip  by  virtue  of  axial  compression  of 
the  helical  spring,  thereby  reducing  the  likelihood  of  lead 
breakage. 
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BACKGROUND  OF  THE  INVENTION 

For   many  y e a r s ,   t h e   l o w e r - p r i c e d   end  of  t h e  

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

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

a  m i n o r   p o r t i o n   of   t h e   m a r k e t .   A  n u m b e r   of   f a c t o r s   h a v e  

c o n t r i b u t e d   to   t h i s   d i v i s i o n   of  m a r k e t   s h a r e ,   m o s t   i m -  

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

w h i c h   h a v e   b e e n   made  a v a i l a b l e   r e q u i r i n g   t h a t   t h e y   b e  

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

made  to   d e v e l o p   a  s i m p l i f i e d   m e c h a n i c a l   p e n c i l   w h i c h   c a n  

c o m p e t e   w i t h   t h e   l e s s   e x p e n s i v e   wood  p e n c i l s .   Such  p e n c i l  

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

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

p e n c i l   i s   n o t   u s a b l e .   A l t h o u g h   some  of   t h e   d e s i g n s   f o r  

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

m e c h a n i c a l   p e n c i l s ,   t h e y   a r e   s t i l l   g e n e r a l l y   much  m o r e  

e x p e n s i v e   t h a n   t h e   common  wooden   p e n c i l   and  h e n c e   h a v e  

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

m a r k e t .  

Among  s u c h   d e s i g n s   i s   t h a t   shown  in   U .S .   P a t e n t  

3 , 7 7 1 , 8 8 2 ,   w h i c h   e m p l o y s   a  l o n g i t u d i n a l l y   m o v a b l e   f i n g e r  

p r o j e c t i n g   f rom  t h e   s i d e   of  t h e   p e n c i l   b a r r e l   to   a d v a n c e  

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

The  d e s i g n   shown  in  U.S .   P a t e n t   3 , 8 0 6 , 2 6 2  

a t t e m p t s   to  s i m p l i f y   a  m e c h a n i c a l   p e n c i l   d e s i g n   by  e l i m i n a t -  



i ng   t h e   n e e d   f o r   f i n g e r - a c t u a t e d   a d v a n c e m e n t   of  t h e   l e a d ,  

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

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

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

a x i a l l y   a d v a n c e   t h e   l e a d   as  n e e d e d .  

The  m e c h a n i c a l   p e n c i l   d e s c r i b e d   in   U.S .   P a t e n t  

4 , 1 3 6 , 9 8 0   a t t e m p t s   to   s i m p l i f y   m e c h a n i c a l   p e n c i l   c o n -  

s t r u c t i o n   i n   a  m a n n e r   in   w h i c h   t h e   b a c k   and  f o r t h   m o v e m e n t s  

of  t h e   p e n c i l   l e a d   a r e   c o n t r o l l e d   by  a  l e a d   c a r r i e r   h a v i n g  

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

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

to   m a n u a l   r o t a t i o n   o f   t h e   cap   w h i c h   h o l d s   one   end  of   t h e  

s u p p o r t i n g   m e m b e r .  

Mos t   of   t h e   m e c h a n i c a l   p e n c i l s   w h i c h   have   b e e n  

c o m m e r c i a l i z e d   s u c c e s s f u l l y   h a v e   r e l i e d   upon   t h e   use   of   a  

h e l i c a l   f e e d   m e c h a n i s m   to   a d v a n c e   or   r e t r a c t   t h e   l e a d   i n  

r e s p o n s e   t o   t h e   r e l a t i v e   r o t a t i o n   of   t h e   body   of  t h e   p e n c i l  

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

in   U . S .   P a t e n t s   2 , 1 6 1 , 8 8 9 ;   2 , 3 5 6 , 5 0 9 :   2 , 5 6 3 , 1 2 8   and  2 , 8 6 6 , 4 3 8 .  

W h i l e   i t   h a s   g e n e r a l l y   b e e n   f e l t   by  t h o s e   s k i l l e d  

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

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

m e c h a n i c a l   p e n c i l ,   t h e r e   has   now  b e e n   d i s c o v e r e d   a  c o n -  

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

low  e n o u g h   p r i c e   to   c o m p e t e   more   e f f e c t i v e l y   w i t h   t h e   c o n -  

v e n t i o n a l   w o o d e n   p e n c i l .  

SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  l o w - c o s t  

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

The  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   p r o v i d e s   an  i m p r o v e d  

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

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

a d v a n c e - r e t r a c t   member   w h i c h   i s   k e y e d   to   l o n g i t u d i n a l   g r o o v e s  
in  t h e   i n n e r   b a r r e l   w a l l .   The  c o n s t r u c t i o n   i s   s u c h   t h a t  

_ . : , : e s s i v e   p r e s s u r e   on  t h e   p e n c i l   l e a d   d u r i n g   use   w i l l   c a u s e  



t he   l e a d   to   be  p a r t i a l l y   r e t r a c t e d   i n t o   t h e   t i p   by  v i r t u e  

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

t he   l i k e l i h o o d   of  l e a d   b r e a k a g e .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

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

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

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

F i g u r e   2  i s   a  s e c t i o n a l   v i e w   i n s i d e   e l e v a t i o n   o f  

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

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

r e t r a c t   m e c h a n i s m .  

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

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

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

r e t r a c t   m e c h a n i s m .  

F i g u r e   4  i s   a  s e c t i o n a l   v i e w   in  e n l a r g e d   s c a l e  

t a k e n   on  l i n e   4-4  of  F i g u r e   2 .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

R e f e r r i n g   to  F i g u r e   1,  t h e   m e c h a n i c a l   p e n c i l   o f  

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

b a r r e l   10,  a  r o t a t a b l e   t i p   20,  a  l e a d   a d v a n c e - r e t r a c t  

member   30,  a  h e l i c a l   m e t a l   s p r i n g   40,  and  an  e r a s e r   o r  

b a r r e l   p l u g   5 0 .  

R e f e r r i n g   now  to   F i g u r e s   2 - 4 ,   t h e   h o l l o w   b a r r e l  

10  of  t h e   m e c h a n i c a l   pen  c o m p r i s e s   a  f o r w a r d   end  12  t e r m i n a t e d  

by  a  b o r e   p o r t i o n   of  r e d u c e d   i n s i d e   d i a m e t e r   14  and  a  r e a r -  

ward   end  16  t e r m i n a t e d   by  a  b o r e   p o r t i o n   of  i n c r e a s e d   d i a m e t e r  

17  w i t h i n   w h i c h   a r e   l o c a t e d   d i m p l e s   22  w h i c h   s e r v e   t o  

f r i c t i o n a l l y   r e t a i n   e r a s e r   50.  M o u n t e d   n e a r   t h e   r e a r w a r d  

end  of   b a r r e l   10  i s   i n t e g r a l l y   m o l d e d   c l i p   member  18,  w h i c h  

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

l i k e   when  i t   i s   no t   in  u s e .   L o c a t e d   a x i a l l y   w i t h i n   t h e  

b o r e   of  b a r r e l   10  a r e   h e l i c a l   s p r i n g   40  t y p i c a l l y   of  m e t a l ,  

l e a d   a d v a n c e - r e t r a c t   member  30,  and  l e a d   24.  L o c a t e d   o n  

t h e   i n n e r   w a l l   of  h o l l o w   b a r r e l   1 0  a r e   l o n g i t u d i n a l   g r o o v e s  

32,  t h e   p u r p o s e   of  w h i c h   w i l l   be  made  c l e a r   h e r e i n a f t e r .  



R e f e r r i n g   to   F i g u r e   3,  t i p   20  c o m p r i s e s   c o n i c a l  

f o r w a r d   p o r t i o n   34  b e a r i n g   f i n g e r - g r i p p i n g   q r o o v e s   38  

( b e s t   s e e n   in   F i g u r e   1)  and  t e r m i n a t i n g   a t   s h o u l d e r   3 6 .  

R e a r w a r d   p o r t i o n   44  of   t i p   20  c o m p r i s e s   s k i r t   46  s p l i t   b y  

s l o t s   48  and  w h i c h   b e a r s   l u g s   50  to   f o r m   a  d i s c o n t i n u o u s  

s h o u l d e r   w h i c h   d u r i n g   a s s e m b l y   a b u t s   s h o u l d e r   15  f o r m e d   b y  

b o r e   p o r t i o n   of   r e d u c e d   i n s i d e   d i a m e t e r   1 4 .  

Lead   a d v a n c e - r e t r a c t   m e c h a n i s m   30  c o m p r i s e s  

f o r w a r d   end  54  w i t h i n   w h i c h   i s   l o c a t e d   l e a d   h o l d i n g   b o r e  

56  w i t h i n   w h i c h   i s   f r i c t i o n a l l y   r e t a i n e d   l e a d   24.  M o u n t e d  

on  r e a r w a r d   end  58  o f   l e a d   a d v a n c e - r e t r a c t   member   30  a r e  

l u g s   60  and  61  w h i c h   m a t e   w i t h   b a r r e l   g r o o v e s   32  as  s h o w n  

b e s t   in   F i g u r e   4.  C o n t i g u o u s   w i t h   a  l u g   61  i s   l ug   l e a d  

p o r t i o n   62  w h i c h   s e r v e s   to   r e d u c e   a s s e m b l y   p r o b l e m s   b y  

i n s u r i n g   t h a t   b o t h   o f   t h e   l u g s   60  a r e   s i m u l t a n e o u s l y  

a l i g n e d   w i t h   g r o o v e s   32  d u r i n g   a s s e m b l y .  

L o c a t e d   a x i a l l y   w i t h i n   t h e   b o r e   o f   h o l l o w   b a r r e l  

10  i s   h e l i c a l   s p r i n g   40  w h i c h   c o m p r i s e s   f o r w a r d   p o r t i o n   64  

w h i c h   i s   t e r m i n a t e d   by  t u r n s   of   r e d u c e d   p i t c h   66  w h i c h   a r e  

k e y e d   by  f r i c t i o n a l   e n g a g e m e n t   w i t h   h o l l o w   b o r e   of  t i p   20  

and  r e a r w a r d   p o r t i o n   68  t e r m i n a t e d   by  o p e n   t u r n   7 0 .  

In  o p e r a t i n g   t h e   p e n c i l   to   a d v a n c e   or   r e t r a c t  

t h e   l e a d ,   b a r r e l   10  and  t i p   20  a r e   r o t a t e d   w i t h   r e s p e c t  

to   e a c h   o t h e r .   In  so  d o i n g ,   s p r i n g   40  i s   c a u s e d   to   r o t a t e  

w i t h   t i p   20  by  v i r t u e   of   t h e   f r i c t i o n   f i t   o f   s p r i n g   t u r n s  

of   r e d u c e d   p i t c h   66.   At  t h e   same  t i m e ,   l e a d   a d v a n c e - r e t r a c t  

member   30  i s   c a u s e d   to   r o t a t e   w i t h   b a r r e l   10  by  t h e   k e y i n g  

a c t i o n   of   l u g s   61  and   l o n g i t u d i n a l   g r o o v e s   32  on  t h e   i n n e r  

w a l l   of   t h e   b a r r e l .   As  a  r e s u l t ,   t h e   r o t a t i o n a l   m o v e m e n t  

of   t i p   20  and  h e l i c a l   s p r i n g   40  i s   c o n v e r t e d   to   l o n g i t u d i n a l  

m o v e m e n t   of   l e a d   a d v a n c e - r e t r a c t   member   30  as  t h e   r o t a t i n g  

t u r n s   of   t h e   s p r i n g   b e a r   upon  l ug   60  as  shown  in   F i g u r e   2 .  

From  t h e   f o r e g o i n g ,   i t   w i l l   be  s e e n   t h a t   t h e r e  

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

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

and  a d a p t e d   f o r   l o w - c o s t   mass   p r o d u c t i o n .  



1.  A  m e c h a n i c a l   p e n c i l   i n c l u d i n g   a  h o l l o w   b a r r e l   ( 1 0 ) ,  

a  t i p   (20)  r o t a t a b l y   m o u n t e d   on  s a i d   b a r r e l   m e m b e r ,   and  a  l e a d  

a d v a n c e - r e t r a c t   member   ( 3 0 ) ,   c h a r a c t e r i z e d   in   t h a t   a  h e l i c a l  

s p r a y   (40)  i s   l o c a t e d   w i t h i n   t h e   b a r r e l   (10)  and  i s   k e y e d  

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

w i t h i n   t h e   h e l i c a l   s p r i n g   (40)  and  k e y e d   to   t h e   b a r r e l   ( 1 0 )  

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

b a r r e l   (10)  and  t h e   t i p   (20)  i s   c o n v e r t e d   to   l o n g i t u d i n a l  

m o v e m e n t   of  t h e   l e a d   a d v a n c e - r e t r a c t   member   (30)  by  v i r t u e  

of  c o o p e r a t i o n   b e t w e e n   a  p o r t i o n   of  t h e   l e a d   a d v a n c e - r e t r a c t  

member   and  t h e   i n n e r   w a l l   of   t h e   b a r r e l   m e m b e r .  

2.  A  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,  c h a r a c t e r i z e d  

in  t h a t   t h e   h e l i c a l   s p r i n g   (40)  i s   k e y e d   t o   t h e   t i p   (20)  b y  

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

3.  A  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  or  c l a i m   2 ,  

c h a r a c t e r i z e d   in  t h a t   a t   l e a s t   one  l o n g i t u d i n a l   g r o o v e   ( 3 2 )  

e x t e n d s   a l o n g   t h e   i n n e r   w a l l   of   t h e   b a r r e l   ( 1 0 ) .  

4.  A  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,  c h a r a c t e r i z e d  

in   t h a t   t h e   p o r t i o n   of  t h e   l e a d   a d v a n c e - r e t r a c t   member   ( 3 0 )  

w h i c h   c o o p e r a t e s   w i t h   t h e   i n n e r   w a l l   of   t h e   b a r r e l   (10)  i s  

a  l u g   ( 6 0 ) .  

5.  A  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,  c h a r a c t e r i z e d  

in  t h a t   t h e   r e l a t i v e   r o t a t i o n a l   m o v e m e n t   b e t w e e n   t h e   b a r r e l   ( 1 0 )  

and  t h e   t i p   (20)  i s   c o n v e r t e d   to   l o n g i t u d i n a l   m o v e m e n t   of  t h e  

l e a d   a d v a n c e - r e t r a c t   member   (30)  by  c o o p e r a t i o n   of  a  p l u r a l i t y  

of   l u g s   ( 6 0 , 6 1 )   on  t h e   l e a d   a d v a n c e - r e t r a c t   member   (30)  a n d  

a  p l u r a l i t y   of  g r o o v e s   (32)  on  t h e   i n n e r   w a l l   of   t h e   b a r r e l   ( 1 0 ) .  
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