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(54)  Method  for  producing  a  nondirectional  pen. 
©  A  method  for  producing  a  nondirectional  pen  includes  the 
steps  of  drawing  a  solid  metal  rod  to  form  a  pen  blank  having 
three  or  more  radial  blade,  sections  (1)  extending  along  the 
length  of  the  pen  blank  and  equally  spaced  angularly  away 
from  one  another;  cutting  the  pen  blank  into  pen  bodies  hav- 
ing  a  predetermined  length;  shaping  the  forward  end  of  each 
of  the  pen  bodies  into  a  substantially  conical  configuration; 
welding  a  pen  point  ball  (3)  to  the  tip  of  the  pen  body;  slotting 
the  pen  body  from  its  tip  to  a  predetermined  depth  through 
the  pen  point  ball  to  form  longitudinal  slots  (4);  and  plastically 
deforming  the  pen  body  to  close  the  slots. 
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length  of  the  pen  blank  and  equally  spaced  angularly  away 
from  one  another;  cutting  the  pen  blank  into  pen  bodies  hav- 
ing  a  predetermined  length;  shaping  the  forward  end  of  each 
of  the  pen  bodies  into  a  substantially  conical  configuration; 
welding  a  pen  point  ball  (3)  to  the  tip  of the  pen  body;  slotting 
the  pen  body  from  its  tip  to  a  predetermined  depth  through 
the  pen  point  ball  to  form  longitudinal  slots  (4);  and  plastically 
deforming  the  pen  body  to  close  the  slots. 



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   an  i m p r o v e d   m e t h o d   f o r  

p r o d u c i n g   a  n o n d i r e c t i o n a l   p e n .  

The  c o n v e n t i o n a l   f o u n t a i n   pen  d e v i c e s   m u s t   be  u s e d   t o  

w r i t e   o n l y   i n   a  p r e d e t e r m i n e d   d i r e c t i o n .   To  o v e r c o m e  
s u c h   a  p r o b l e m ,   t h e r e   has   b e e n   p r o p o s e d   a  n o n d i r e c t i o n a l  

pen   i n c l u d i n g   t h r e e   r a d i a l   b l a d e   s e c t i o n s   e q u a l l y   a n -  

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

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

d i n g   a  pen  p o i n t   b a l l   w e l d e d   t h e r e t o .   Such  a  n o n d i r e c -  

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

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

t r i a n g l e - s h a p e d   p l a t e s   a l o n g   t h e   l e n g t h   t h e r e o f   i n t o   a  

V - s h a p e   w i t h   an  a n g l e   of  120  d e g r e e s   and   s p o t - w e l d i n g  

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

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

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

q u e n t l y   m i s a l i g n e d   w i t h   one  a n o t h e r   to   p r o v i d e  a   r e -  

j e c t e d   p r o d u c t .   The  r e s u l t i n g   pen  has   i t s   p o o r   i n k -  

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

t i p   of  t h e   pen  a l o n g   t h e   b o t t o m   of  t h e   V - s h a p e d   g r o o v e  
of   t h e   r e s p e c t i v e   b e n t   p l a t e .   I f   t h e   pen  i s   p l a c e d  
w i t h o u t   i t s   cap   f o r   a  v e r y   s h o r t   t i m e ,   t h e   s u p p l y   o f  

i n k   may  i m m e d i a t e l y   be  s t o p p e d .   T h i s   p r o b l e m   can  b e  



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

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

f u r t h e r   w o r k i n g   s t e p   to  t h e   p r e v i o u s   w o r k i n g   s t e p s .  

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

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

pen   w h i c h   can   c o n t i n u o u s l y   s u p p l y   t h e   i n k   to   t h e   t i p  

t h e r e o f   e v e n   i f   t h e   pen   i s   l e f t   as  i t   i s .  

A n o t h e r   o b j e c t   o f   t h e   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  

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

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

in   t h e   n u m b e r   o f   s t e p s .  

In  one   a s p e c t   o f   t h e   p r e s e n t   i n v e n t i o n ,   t h e   m e t h o d   f o r   -- 

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

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

t h r e e   o r   more   r a d i a l   b l a d e   s e c t i o n s   e x t e n d i n g   a l o n g   t h e  

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

away  f r o m   one   a n o t h e r ;   c u t t i n g   s a i d   pen   b l a n k   i n t o   p e n  
b o d i e s   h a v i n g   a  p r e d e t e r m i n e d   l e n g t h ;   s h a p i n g   t h e   f o r -  

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

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

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

i t s   t i p   to   a  p r e d e t e r m i n e d   d e p t h   t h r o u g h   s a i d   pen   p o i n t  

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

V - s h a p e d   g r o o v e   d e f i n e d   b e t w e e n   e a c h   a d j a c e n t   b l a d e  

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

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

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

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

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

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

b a l l   w i l l   be  i n   t h e i r   c l o s e d   c o n d i t i o n .  

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

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



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

F i g .   1  i s   a  p e r s p e c t i v e   v i e w   of   a  pen  body   of   a  p r e - '  
d e t e r m i n e d   l e n g t h   c u t   f r o m   a  pen   b l a n k   a f t e r   i t   h a s  

b e e n   d r a w n ;  

F i g .   2  i s   a  s i d e   v i ew   s h o w i n g   t h e   pen  body  a f t e r   t h e  

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

s h a p e ;  

F i g .   3  i s   a  s i d e   v i e w   s h o w i n g   t h e   pen  body   a f t e r   a  p e n  

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

pen  b o d y ;  

F i g .   4  i s   a  f r o n t   v i e w   of   t h e   pen   body   a f t e r   i t   h a s  

b e e n   s l o t t e d ;  

F i g .   5  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  l i n e   V-V  i n  

F i g .   4 ;  

F i g .   6  i s   a  v i ew   s i m i l a r   to   F i g .   4,  s h o w i n g   t h e   p e n  

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

c l o s e d ;   a n d  

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

R e f e r r i n g   f i r s t   to  F i g .   1,  t h e r e   i s   h e r e i n   shown  a  p e n  

body   p r o v i d e d   by  d r a w i n g   a  s o l i d   r o d   of   s t a i n l e s s   s t e e l  

h a v i n g   a  d i a m e t e r   e q u a l   to   a b o u t   4  m i l l i m e t e r s   and  t h e n  

c u t t i n g   t h e   d r awn   r o d   i n t o   a  p r e d e t e r m i n e d   l e n g t h .   T h e  

pen  b o d y   i n c l u d e s   t h r e e   r a d i a l   b l a d e   s e c t i o n s   1  e x t e n -  

d i n g   a l o n g   t h e   l e n g t h   o f   t h e   pen   b o d y   and  e q u a l l y  

a n g u l a r l y   s p a c e d   away  f r o m   one  a n o t h e r   by  120  d e g r e e s ,  

t h e   t h i c k n e s s   of  e a c h   of   t h e   b l a d e   s e c t i o n s   b e i n g   e q u a l  

to  a b o u t   one  m i l l i m e t e r .   A  V - s h a p e d   g r o o v e   2  o p e n e d  

t h r o u g h   120  d e g r e e s   i s   d e f i n e d   b e t w e e n   e a c h   a d j a c e n t  

b l a d e   s e c t i o n s   1 .  

As  shown  in  F i g .   2,  t h e   f o r w a r d   end  of  e a c h   of   t h e   p e n  
b o d i e s   i s   g r o u n d   i n t o   a  s u b s t a n t i a l l y   c o n i c a l   s h a p e   t o  

p r o v i d e   o u t e r   a r c h e d   s u r f a c e s   l a .   At  t h e   same  t i m e ,  

t h e   t i p   of  t h e   pen  b o d y   i s   s h a p e d   to  p r o v i d e   a  s e m i -  

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



In  t h e   n e x t   s t e p ,   as  shown  in  F i g .   3,  a  pen   p o i n t   b a l l  

3  o f   c a r b i d e   a l l o y   h a v i n g   t h e   same  d i a m e t e r   as  t h a t   o f  

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

t h e   p e n .  

I n ' t h e   s u b s e q u e n t   s t e p ,   t h r e e   i n t e r s e c t i n g   s l o t s   4  a r e  

f o r m e d   in   t h e   pen   b o d y   f r o m   t h e   pen   p o i n t   b a l l   on  t h e  

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

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

t h e   b o t t o m   of   t h e   V - s h a p e d   g r o o v e   2  b e t w e e n   e a c h  

a d j a c e n t   b l a d e   s e c t i o n s   1  to   a  d e p t h   in   t h e   c o r r e s p o n -  

d i n g   b l a d e   s e c t i o n   on  t h e   o p p o s i t e   s i d e ,   as  shown  i n  

F i g s .   4  and  5.  Each   of   t h e   l o n g i t u d i n a l   s l o t s   4  s e r v e s  

n o t   o n l y   as  an  i n k   p a s s a g e w a y   f o r   s u p p l y i n g   t h e   i n k   t o  

t h e   p e n   p o i n t   b a l l   3,  b u t   a l s o   as  m e a n s   f o r   c a u s i n g   t h e  

p e n   t o   be  f l e x i b l e   to   p r o v i d e   a  g o o d   w r i t i n g   f e e l   a n d  

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

s l o t s   4  i s   d e e p e r   n e a r   t h e   V - s h a p e d   g r o o v e   2  as  s h o w n  

in   F i g .   5  s i n c e   t h e   i n k   i s   t r a n s f e r r e d   t o   t h e   pen  p o i n t  

b a l l   3  a l o n g   t h e   V - s h a p e d   g r o o v e   2.  E a c h   of   t h e s e  

s l o t s   4  may  be  o f   a  t r a n s v e r s e   w i d t h   in   t h e   r a n g e   o f  

0 . 1   to   0 . 1 5   m i l l i m e t e r s   w h i c h   w o u l d   p r o v i d e   a  p o o r  

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

on  t h e   p a p e r   f a c e .   T h e r e f o r e ,   t h e   s l o t s   4  w i l l   b e  

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

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

s t e p ,   t h e   pen   p o i n t   b a l l   3  d o e s   n o t   h a s   i t s   t r u e   s e m i -  

s p h e r i c a l   s h a p e .   As.  shown  in   F i g .   6,  t h e r e f o r e ,   t h e  

p e n   b o d y   i s   f i r m l y   h e l d   as  by  a  c h u c k   w i t h   t h e   s l o t s   4 

b e i n g   c l o s e d .   In  t h i s   s t a t e ,   t h e   pen   p o i n t   b a l l   a n d  

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

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

r a t i o n   a b o u t   t h e   pen   t i p   p o r t i o n .   T h i s   e n s u r e s   t h a t  

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

The  e d g e s   of   t h e   s l o t s   4  may  h a v e   f i n e   b u r r s   a t   t h e  



s l o t t i n g   and  g r i n d i n g   s t e p s .   I t   i s   t h e r e f o r e   p r e -  
f e r r e d   t h a t   when  t h e   pen  b o d y   i s   f i r m l y   h e l d   as  by  a  

c h u c k   w i t h   a l l   t h e   s l o t s   b e i n g   o p e n e d   as  shown  in  F i g .  

4,  t h e   e d g e s   of   t h e   s l o t s   4  a r e   c h a m f e r r e d   as  by  a  s o f t  

w h e t s t o n e   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   a b o u t  

0 . 0 2   R.  T h i s   a l s o   e n s u r e s   t h e   s m o o t h   r u n   of   t h e   pen  o n  
t h e   p a p e r   f a c e .  

In  t h e   f i n a l   s t e p ,   as  shown  in   F i g .   7,  t h e   pen  body  i s  

p l a s t i c a l l y   d e f o r m e d   to   c l o s e   t h e   s l o t s   4  as  by  a  

p r e s s   to  p r o v i d e   a  f i n i s h e d   p e n .   T h i s   f i n i s h e d   pen  i s  

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

s u l t i n g   a s s e m b l y   b e i n g   m o u n t e d   in   a  pen   h o l d e r   to  p r o -  
v i d e   a  f o u n t a i n   p e n .  

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

b e e n   d e s c r i b e d   as  to   t h e   pen   b o d y   h a v i n g   t h r e e   b l a d e  

s e c t i o n s   in  c o n n e c t i o n   w i t h   t h e   d r a w i n g s ,   t h e   p r e s e n t  
i n v e n t i o n   may  be  a p p l i e d   to   any   pen   b o d y   h a v i n g   f o u r  

or   more  b l a d e   s e c t i o n s .  



1.  A  m e t h o d   f o r   p r o d u c i n g   a  n o n d i r e c t i o n a l   p e n ,   c o m -  

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

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

e x t e n d i n g   a l o n g   t h e   l e n g t h   of   s a i d   pen  b l a n k   a n d  

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

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

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

w e l d i n g   a  pen   p o i n t   b a l l   t o   t h e   t i p   of   s a i d   pen   b o d y ;  

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

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

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

b e t w e e n   e a c h   a d j a c e n t   b l a d e   s e c t i o n s   to   a  d e p t h   in   t h e  

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

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

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

s h a p e   a b o u t   t h e   pen   p o i n t   o f   s a i d   pen   b o d y ;   and   p l a s t i -  

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

in   s a i d   p e n   p o i n t   b a l l   w i l l   be  in   t h e i r   c l o s e d   c o n d i t i o n .  

2.  A  m e t h o d   f o r   p r o d u c i n g   a  n o n d i r e c t i o n a l   pen   a s  

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

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

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

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